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In Sweden there are over 3,000 wind power turbines, which provided 11.5 TWh of electrical energy during 2014.

Sweden has invested heavily in the search 
for alternative energy sources ever since 
the oil crisis of the early 1970s. In 1970, 
oil accounted for more than 75 per cent 
of Swedish energy supplies; today, the 
fi gure is around 20 per cent, chiefl y due 
to the declining use of oil for residential 
heating.

Low emissions
Few countries consume more energy per 
capita than Sweden, yet Swedish carbon 
emissions are low compared with those 

ENERGY:

GENERATING POWER FOR A SUSTAINABLE FUTURE
With cutting-edge technology, a wealth of natural assets and a high proportion of renewable energy, 
Sweden is in the front line as the world embarks on a shift to more sustainable energy systems.
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of other countries. According to the latest 
statistics from the International Energy 
Agency (IEA), the average Swede releases 
4.25 tonnes of carbon dioxide (CO2) per 
year into the atmosphere, compared with 
the EU average of 6.91 tonnes and the 
US average of 16.15 tonnes.
 The reason for this low emission rate 
is that 83 per cent of electricity produc-
tion in Sweden comes from nuclear 
and hydroelectric power. Cogeneration 
from combined heat and power (CHP) 
plants accounts for 10 per cent of the 

electricity output in Sweden, and these 
are mainly powered by biofuels. About 
7 per cent of the electricity comes from 
wind power. 

Unclear future for nuclear power
Sweden currently has three nuclear 
plants with ten nuclear reactors in com-
mercial operation, making it the only 
country in the world that has more than 
one reactor per million inhabitants. But 
nuclear power remains a topic which 
divides political parties in Sweden. 
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LEARN MORE

BIOENERGY

Sweden has more forest than most 
other countries – 53 per cent of land 
cover, compared with the global aver-
age of 30 per cent. About 90 per cent 
of bioenergy in Sweden comes from 
the forestry sector. Bioenergy (in clud-
ing peat) represents 22 per cent of 
Sweden’s total supply of energy, 
most of which is used in industrial 
processes and district heating.

FUEL CELLS

A fuel cell works like a small power 
plant, combining hydrogen and 
oxygen to produce energy, with the 
only exhaust being water. Swedish 
researchers seeking ways to produce 
hydrogen are trying to imitate photo-
synthesis in plants, a process that 
requires only sunlight and water. A 
breakthrough came at the KTH Royal 
Institute of Technology in Stockholm 
in 2012 when a research team con-
structed a molecular catalyser that 
can oxidise water to oxygen very 
rapidly. However, it will be years be-
fore this line of research can result 
in a com mercially viable technology.

SOLAR ENERGY

The Swedish solar-cell market, though 
still limited, has begun to grow with 
the aid of government funding. As 
of 2015, the total installed capacity 
amounts to 79.4 MW. For 2013–2016, 
the Swedish Energy Agency is invest-
ing SEK 123 million in research into 
solar cells, thermal solar power and 
solar fuels.

WAVE POWER

In the transition to a sustainable society, 
wave power may be an important tech-
nology in the future, but it is still relative-
ly undeveloped. Pilot studies are under 
way off the Swedish west coast to deter-
mine whether the technology might be 
commercially viable in the longer term. 

In 2010, the Riksdag (parliament) decided 
to allow new nuclear power plants to be 
built only to replace decommissioned 
ones, and only on the same sites as the 
existing power stations.
 In 2015, however, all new construction 
plans were stopped and the nuclear 
energy tax was raised signifi cantly to 
help transfer investment into renewable 
energy production. Shortly after the an-
nouncement, the government-owned 
power company Vattenfall decided to 
move forward the planned closure of 
two reactors from ten years to within 
three to fi ve years. 
 
World-class power market
Since its deregulation, the Swedish pow-
er market has become a shining example 
by international standards, according 
to the IEA. Two reasons for this are the 
freedom of choice available to customers 
and nationwide price-levelling. Since 
1996, customers have been able to 
choose their power supplier, and today 
around 200 companies sell electricity 
to Swedish consumers.
 Much of Sweden’s electricity is pro-
duced in the north, but this region uses 
less than the more populous south of 
the country. This is one reason the coun-
try was divided into four power price 
areas in 2011, with the aim of offsetting 
the costs of energy loss incurred when 
electricity is transported along power 
lines. Another reason was to facilitate 
power trading between Sweden and 
other countries in Europe.
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Conserving energy in industry 
In 2005, Sweden introduced a special 
fi ve-year programme designed to boost 
energy effi ciency in industry. Under this 
programme, the 180 or so power-inten-
sive industries taking part were granted 
tax relief in exchange for drawing up 
energy plans and taking steps to reduce 
energy use. When it ended in 2009, the 
programme had yielded energy savings 
of about 1.45 TWh per year at a value 
of about SEK 500 million (EUR 53.9 mil-
lion, USD 59.4 million). It has now been 
re-introduced. This time, the programme 
will involve around 90 industries that to-
gether account for a fi fth of the country’s 
total electricity consumption.

Energy-efficient households
Since 1 January 2008, a new law on energy 
declarations has been in force in Sweden. 
A declaration, used in conjunction with 
a sale, for example, is designed to show 
clearly how much energy a building con-
sumes in comparison with others. Based 
on an EU directive and applying to all own-
ers of private homes, blocks of fl ats and 
other premises, the declaration scheme 
aims to promote more effi cient energy use.
 The government is investing heavily 
in information and advice for households 
on how to save energy. Each municipal-
ity – there are 290 in Sweden – has an 
energy adviser to whom people can turn 
for help and guidance. Advice is availa-
ble on topics such as replacing windows, 
using low-energy lights and switching 
to different heating systems.  ■
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Only nuclear power produces more energy than hydro power in Sweden. 

Solar panels are on the rise in 
Sweden. 
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Sweden introduced green electricity cer-
tifi cation in 2003 to promote renewable 
energy. To qualify, electricity must come 
from wind, solar, geothermal or wave 
power, biofuels or small-scale hydroelec-
tric plants. Electricity retailers are required 
to buy a proportion of ‘green electricity’ 
as part of their normal supply, while power 
producers receive certifi cation for the 
renewable electricity they generate. The 
goal is to boost renewable generation 
by 25 TWh from 2002 to 2020.
 At present, Sweden is slightly more 
than halfway to this target, due chiefl y to 
the increased use of biofuels and a stead-
ily expanding wind-power programme.

Fast-growing energy source
Wind power has been the fastest-grow-
ing source of renewable energy around 
the world in recent years, and capacity 
is expanding in Sweden. Since 2000, 
Swedish production has increased from 
0.5 to 11.5 TWh. Today, there are around 
3,100 wind turbines in Sweden. How-

LARGE SHARE OF RENEWABLE ENERGY
Sweden managed to reach its goal of a 50 per cent renewable 
energy share several years ahead of the Swedish government's 
2020 schedule, in 2012. The most recent fi gure of 52 per cent 
for renewable energy – including electricity, district heating 
and fuel – is the highest in the EU.
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ever, the combination of wind power’s 
rising market share with its fl uctuating 
production levels places heavy demands 
on the electricity supply grid, which must 
be strengthened and expanded. 

Ethanol research
Sweden puts considerable effort into de-
veloping renewable, alternative fuels. 
Ethanol research began in the 1980s, and 
Sweden is among the world leaders in 
this fi eld.
  Most of the ethanol sold today is pro-
duced from grain. Swedish researchers 
are pursuing the production of ethanol 
from cellulose, which is called a second-
generation biofuel, since it is more effec-
tive than grain-based production and does 
not affect food crops. For 2011–2015, the 
government allocated SEK 130 million 
for ethanol R&D. 

Cleaner transportation
European Union targets call for 10 per cent 
of all transport fuel to be derived from 
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New car premiums, exemption from or reduction of vehicle taxes, and free parking 
are some of the incentives Sweden hopes will help increase the number of extremely 
low-emitting or zero-emitting cars. 

A growing number of Swedish busi-
nesses are investing in renewable en-
ergy. One example is the Wallenstam 
property company, which decided 
in 2006 to invest in green electricity 
– both for its own operations and 
also for tenants and other customers. 
In 2013, Wallenstam became the 
fi rst property company in Sweden 
to be fully self-suffi cient in renew-
able energy. The energy production 
portion of Wallenstam became a 
subsidiary that by 2015 operates 66 
wind and three hydroelectric power 
plants. Several other Swedish prop-
erty companies are now following 
in Wallenstam’s footsteps.

Other sectors are also putting great  -
er emphasis on green energy and 
energy conservation. IKEA, the 
Swedish multinational furniture re-
tailer, adopted a new sustain ability 
strategy in 2012. Its aim is not just 
to conserve more energy and invest 
in renewable power such as wind 
farms, but also to help customers 
make sustainable choices, such as 
in their choice of light bulbs or by 
taking a free IKEA bus to and from 
the store rather than using a car. In 
2014, IKEA's renewable energy pro-
duction represented 42 per cent of 
its total energy use. That year, IKEA 
also had a 58 per cent increase in 
sustainable product sales compared 
with 2013. IKEA aims for re newable 
self- suffi ciency by 2020, wherever 
it operates around the world.

INVESTING IN 
GREEN ENERGY

IKEA's offi ce Hubhult, near Malmö 
in the south of Sweden, is self-
sufficient in renewable energy.
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www.iea.org   The International Energy Agency

www.swedishepa.se    The Swedish Environmental Protection Agency 
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renewable sources by 2020. Sweden’s 
own policy goal is a totally fossil-free 
vehicle fl eet by 2030, but progress so far 
has been slow – by 2014, Sweden had 
reached 12 per cent, thanks partly to in-
creased use of ethanol. There have been 
several govern ment initiatives to speed 
up the transition, including a law that re-
quires larger pump stations to provide 
at least one alternative fuel, and tax ex-
emptions for vehicles that emit low or 
no levels of CO2.  

Electric cars
Electric and hybrid cars – vehicles that 
use electrical power and/or fuel – are on 
the rise. Though still accounting for less 
than 1 per cent of all vehicles in use, in 
2015 there were 12,000 rechargeable 
vehicles in Sweden: 42 per cent electric 
and 58 per cent electric (plug-in) hybrids. 
The combination of electricity and biofu-
els seems promising, with new solutions 
and price reductions opening the way to 
a wider market share.  ■

LEARN MORE

BODY-HEATED BUILDINGS

Passive houses are built without con-
ventional heating systems and are 
kept warm by the heat given off by 
their occupants and electrical ap-
pliances. The fi rst passive house in 
Sweden was a townhouse completed 
in 2001. Since then, the concept has 
become more ambitious in scale. Not 
only have more buildings followed, 
but larger ones as well. In the southern 
town of Växjö, there are passive high-
rises, and in Stockholm, the body heat 
from commuters passing through the 
central railway station is used to heat 
a nearby building.

REINVENTING 
PUBLIC TRANSPORT

A good public transport system is a 
given for any city with sustainable 
goals. In Sweden, work on making pub-
lic transport the obvious as well as the 
cleanest choice has been on the agenda 
for decades. In Gothenburg, a collabo-
ration called ElectriCity is underway 
between industry, government and 
academia. Electric Volvo buses that are 
powered entirely from wind and hydro 
power and are 80 per cent more energy 
effi cient than a conventional diesel-
powered bus now operate one line on 
the streets of this south-west Swedish 
city. ElectriCity received the European 
Solar Prize 2015 in the Transport and 
Mobility category. The European Solar 
Prizes are awarded by the European 
Association for Renewable Energy to 
projects that promote the transition 
to sustainable energy usage.
www.goteborgelectricity.se 
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Sweden aims for a fossil-fuel free vehicle fleet by 2030.

The ElectriCity bus line in 
Gothenburg is powered on 
renewable energy. 
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