
E
T

20
11

:4
1.

 O
ct

o
b

er
 2

01
1.

 E
d

it
io

n:
 3

0
0 

co
p

ie
s.

 L
ay

o
u

t 
an

d
 p

ro
d

u
ct

io
n:

 G
ra

n
at

h 
E

u
ro

R
S

C
G

. 

Biogas in Sweden
Energy source for the future from sustainable 
waste management

Biogas technology enables 

long-term, sustainable waste 

management that turns

 waste into a carbon-neutral 

energy resource. 

An energy source for cities
Biogas production and utilization, 
e.g. production of heat, electrical
power and vehicle fuel, can function 
as island solution for waste to energy 
concepts in cities without gas infra
structure. Wherever there is a natural 
gas infrastructure, it can be used to 
increase the use of biogas, including 
for transport purposes.

Development until today
Biogas has been produced in the 
Swedish sewage treatment plants 
since 1940’s. The sewage sludge was 
initially digested to reduce the slud
ge volumes. The energy crisis of the 
1970’s led to an increased interest in 
the development of the technology 
where renewable methane gas is pro
duced from other organic material. 
The purpose was to reduce the envi
ronmental impacts from energy pro
duction and to be less dependent on 
fossil fuels. 

In the following decade large scale 
biogas plants were built and more re
search and development programmes 
were introduced. The industry sho
wed the way, as sugar refineries and 
pulp mills started to use the biogas 
process to purify the process water 
in the 1970’s. During the same peri

od farm plants for digesting manure 
were also introduced. Major invest
ments backed by national program
mes, have since then resulted in a 
broad expertise related to how the 
management and use of various resi
dual products, waste and crops can 
be optimised. 

As waste management and waste 
water treatment in Sweden is a re
sponsibility of local governments a 
lot of competence was built up in the 
municipalities as well.  In order to 
decrease methane emissions from 
landfills, extraction of methane from 
landfills was introduced in the 1980’s. 
During the 1990’s large scale co
digestion of collected organic waste 
from different sources was intro
duced. Quite a number of new biogas 
production facilities have been built 
where different kinds of organic sub
stances are digested, e.g. waste from 
dairy industries, slaughterhouses, as 
well as source separated food waste 
from households and restaurants.

Upgrading technology, substrate op
timization and process optimization 
are new areas of cutting edge com
petence in Sweden. As a consequen
ce the knowledge about the whole 
system management in itself is also 
advanced.   
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Current production of biogas 
in Sweden 
The total amount of biogas produced 
in Sweden 2010 amounted to 1.4 TWh, 
based on a population of approxi
mately 9.4 million (2010). The biogas 
is produced from sewage water treat
ment plants (44 %), landfills (22 %), 
codigestion plants (25 %) and indu
strial facilities (8 %). Small scale 
farm plants produces about 1 % of
the total amount. 
 

Digester at the Henriksdal sewage treatment 
plant. Photography from Sweco. 

Between 2006 and 2008 the total 
amount of produced biogas increased 
with more than 12 %. The main share 
of the increase is generated by co 
digestion and industry plants. The 
 increase will continue, although 
landfill gas will significantly be 
 reduced as a result of the Swedish 
ban on deposit  of organic material 
that was introduced in 2005. Accor
ding to the national Swedish biogas 
statistics there were 135 biogas 
 producing  sewage treatment plants in 
Sweden 2010. The number of active 
landfill plants was 57. The number
of farm plants and codigestion plants 
is  increasing. In 2010 there were
14 farm plants and 18 codigestion 
plants, see figure 1. The total number 
of biogas plants was 229.
 
Biogas usage in Sweden today 
and in the future 
In Sweden biogas is used for local 
heating, district heating and indus
trial heating processes, generation 
of electric power, and vehicle fuel.  
Approxi mately 44 % of the produced 
 biogas 2010 was used for heat 

 production (see figure 2) while 44 % 
was upgraded and used as vehicle 
fuel. The production of vehicle fuel is 
 increasing with approximately 20 % 
per year. 

Vehicle gas is made up of natural gas 
(CNG), biogas (CBG) or a mix of the 
two. Vehicle gas can replace petrol or 
diesel in passenger cars, buses and 
heavy goods vehicles. In addition to 
reducing emissions of carbon dioxide, 
vehicle gas cuts emissions of  nitrous 
oxides, sulphur oxides, carcinogenic 
substances and particulates. 

Since natural gas produces 25 % 
l ower emissions of carbon dioxide 
than petrol or diesel, it is also 
c onsidered as a good alternative 
 vehicle fuel, although not renewable. 

 

 Sewage treatment plants 

 Landfill plants   

 Farm-based biogas plants   

 Industrial plants   

 Co-digestion plants

Figure 1. 
Biogas plants in Sweden 2010. 
Figure from the Swedish Gas 
Association.  

44%

22%

25%

8%

1%

Industrial 
sector

Agricultural
sector

Public 
sector

Transportation
sector

BENEFICIARIES: Public 
sector

Industrial 
sector

Manufacturing 
industry

Building 
sector

Consumer 
sector

Steam
industrial use

Raw 
material

Construction 
material

Reuse

SEPARATION
AT SOURCE

Recyclables

SOLID WASTE
Incineration

RECYCLING

District
heating

or cooling
Electricity

MIXED WASTE

Presorting

CHP-Plant
Combined Heat and
Power production

TURN YOUR WASTE INTO ENERGY
Integrated and Sustainable Waste Management in Sweden

SEPARATION AT SOURCE

Degradable
organic waste Sludge

Residual waste

Waste reception and control
Landfill biocells

Landfill gas

SEWAGE TREATMENT

DIGESTABLE WASTE

Hygenisation
70°C/1h Digestion

15-30 days 
35-55°C

Cleaning and upgrading of the biogas Cleaning and cryogenic
upgrading of the biogas

Chemical
absorption with amin

Pressure swing 
adsorption

Water
scrubber

Biofertilizer Soil conditioner

Compressed biogas (CBG)

Buses 
local trsp

Public 
filling station

Public 
gasgrid

Liquid biogas (LBG)

Heavy duty vehicles
Long dist. trsp

Pretreatment
homogenization

diameter < 12 mm

WASTE FROM:
• Households
• Industry
• Agriculture
• Forestry
• Waste Water
  Treatment Plants



As a result of the long term strategy, 
Sweden has a very high percentage 
of biogas in vehicle gas compared to 
the rest of the world , see figure 3.  
During the first half of 2010, 64 % 
of the sold volumes of vehicle gas 
in Swedish was upgraded biogas 
– a higher percentage than any other 
country.

The Swedish biogas potential 
from manure, organic waste and 
residues from forest industry 
The total theoretical biogas potential 
from organic waste, sewage sludge, 
manure and other digestible residuals, 
as for example food industry waste, 
amounts to 1015 TWh annually.  
Biogas, or biomethane, can also be 
produced from thermal gasification 
of wood and lingocellulosic material. 
The theoretical biogas potential from 
lingocellulosic waste from forest 
 enterprise and forest industry, black 
liquor included, amounts to 59 TWh 
annually. Theoretically the total 
 annual biogas potential from waste 
and manure in Sweden is thus 
 approximated to 6974 TWh. 

 Heat 

 Vehicle Gas   

 Power   

 Flaring   

 Missing data

Figure 2. 
Biogas utilization in Sweden 2010. 
Figure from the Swedish Gas 
Association.   

Figure 3. 
Sold volumes of vehicle gas (Compressed natural gas – CNG, 
and Compressed Biogas – CBG) in Sweden from 1995 to 2010. 
Figure from the Swedish Gas Association.  
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The Swedish strategy for 
further up-scaling of biogas
Research and development aiming at 
biogas production has been successful 
and resulted in better technology. 
 Based on the Swedish government’s 
strategy for biogas development in 
Sweden, together with the approxi
mately 50 ongoing or planned biogas 
projects in the country,  the total 
amount of biogas production in 2012 
is expected to be doubled to approxi
mately 3,5 TWh/year. This antici
pated development is based upon 
 existing digestion technology. 

Longterm strategic development is 
continued in order to improve break
down efficiency, increase gas produc
tion and make it more costeffective. 
During 2010 and 2011 a governmental 
programme is aiming to boost the 

commercialisation of existing R&D
results that is very close to the market. 
Projects aimed at largescale testing 
of gasification technology have also 
been started, and commercial results 
are expected on a ten years horizon.

Vechicle gas leads to 
climate benefits
Transport fuel is one of the most 
d ifficult areas to find a replacement 
for in the global energy mix. That 
 affects our opportunities for further 
climateimproving actions. Overall, 
vehicle gas entails a carbon reduction, 
which increases as the proportion of 
biogas in the mix goes up. Alongside 
the climate benefits,  increased use 
of vehicle gas yields other advantages. 
Gaspowered  vehicles reduce 
 emissions of nitrous oxides, sulphur 
oxides and particulates and abate 
 noise. 

With regard to the transport sector, 
the work continues to optimise the 
technology for compression, trans
port, measuring and filling of vehicle 
gas. Research is also in progress in 
 relation to producing hydrogen gas 
for vehicle gas and using membrane 
separation technology. 

Worldwide, there is intense interest in 
finding solutions for managing waste, 
residual products and waste water in 
an environmentally economical way. 
The world’s growing  waste and re
source problems must be managed, 
and Sweden can present several 
d ifferent process alternatives and 
 interesting solutions.

Digester at Purac’s waste management plant. 
Photography from Purac.

Photo: Per Westergård
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