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INTRODUCTION 
 
Since the early 1990s, biogas consumption in Linköping has been increasing. With the 
expansion of infrastructure and vehicles capable of using biogas, Linköping is a leading 
model for biogas vehicles and fleet worldwide. Over the past few years biogas production has 
grown at a nearly constant rate of 20%. Since the start when only a limited amount of biogas 
was delivered primarily to the bus fleet, over 8.5 million m3 were delivered in 2009 (Svensk 
Biogas, 2009). Currently biogas is used in the public transport sector, vehicle fleets and more 
than a thousand personal vehicles. This development, along with the use of ethanol and 
biodiesel has led to a large increase in the use of renewable fuels in the municipality.  While 
biogas and other renewable fuels make up only a small portion of the vehicle fuels consumed 
in the municipality, this portion continues to grow.  
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Figure 1: Biogas Consumption Growth in Linköping 2007-2009 

Source: Svensk Biogas, 2009 

Background 
Regional and national administrations have been challenged with European directives to 
include renewable energy in many sectors. In the transport sector, according to the European 
Directive 2003/30/EC all countries are to have a 5.75 % share of renewable energy in their 
transport sector by 2010 (EU, 2003). Thereafter, every member state is required to have a 
minimum of 10% in 2020. To meet these goals, member states are looking for solutions in 
various technologies, i.e. biofuels, hybrids, electric vehicles and hydrogen fuel cells. 
Currently, biofuels are being employed in nearly all the member states to fulfill the targets, 
with biogas, ethanol and biodiesel being most common. Sweden is a leader in the use of 
ethanol, while municipalities such as Linköping have put an emphasis in making use of 
industrial wastes to produce biogas. Locally produced renewable energy will thus provide 
vehicle fuel for the municipality of Linköping in order to reduce environmental impacts and 
meet vehicle fuel targets. 

Aim 
Linköping has become a benchmarked city in the use and production of biogas. However, 
how much biogas and other renewable fuels does Linköping currently employ? The aim of 
this research paper is to analyze the use of renewable and fossil fuels in the region in order to 
quantify the percentage in relation to the European Directive 2003/30/EC. The research 
project will provide details regarding the share of petrol, diesel, biodiesel, ethanol and 
thereafter biogas in the current vehicle fuel consumption.  



METHODOLOGY 
 
A summary of all vehicle fuels sold in the municipality of Linköping, including petrol, diesel, 
and E85 was obtained for the study from SCB and The Swedish Energy Agency 
(Energimyndighet) for oil deliveries based on municipalities in 2008 (SCB, 2009). Data for 
biogas production and consumption was supplied by Svensk Biogas AB for 2007-2009 
(Svensk Biogas, 2009). Data was provided by all sources in equivalent volumes of fuels, 
which were later converted to kWh in order to evaluate the relative share of each fuel. In the 
case of diesel and petrol, assumptions were made due to the low blending policies in Sweden 
and the last two columns of Table 1 have been supplemented.  
 
A comparison for the years 2007-2009 could not be completed due to insufficient data, and 
therefore are limited only to data provided for 2008. This is due to no figures provided for the 
use of ethanol in 2007, and the report for 2009 will not be completed until the summer of 
2010. 

Assumptions 
As petrol and diesel sold in Sweden is required to contain a low blend of renewable fuel, the 
following percentages of fuel included in petrol and diesel were used for the study: 
 

 All gasoline sold in Sweden contains 5% ethanol as an additive/oxygenate. 
 All diesel sold in Sweden contains at least 5% biodiesel (FAME)  
 In this study it is assumed that E85 contains only 15% petroleum. 
  

Moreover, the final use of fuels delivered to Linköping, i.e. from the SCB report, is assumed 
to be used for vehicle fuels only.  

RESULTS 
 
As can be seen in Table 1 below, around 5 million m3 of vehicle fuel is delivered to the 
municipality of Linköping in various forms, i.e. biogas, ethanol, fossil fuels, etc.  A large 
percentage of the volume is delivered in gas form, which has less energy density, and 
therefore the fuels were shown in the delivered energy, i.e. equivalent kWh. In total the 
roughly 5 million m3 of fuel accounts for nearly 11.1 billion kWh of energy for the transport 
sector.  
 
Fossil fuel consumption in 2008 accounts for around 998 million kWh. Of the fossil fuel, 
petrol accounted for roughly 550 million kWh or 55 % of the fuel delivered while diesel 
contained around 446.8 million kWh or 45% of the fossil fuels consumed.  
 
 
 
 
 
 
 
 
 



Table 1: Fuel Consumption Figures for Linköping in 2008 

Linköping Fuel Consumption 2008 

Assuming 5% 
blend of 
Ethanol 

Assuming 
5% blend of 

FAME 

Fuel 
Volume  
m3 

Converted to 
kWh 

Converted to 
kWh 

Converted 
to kWh 

Total Delivered Fuel LKPG  5074200 1113540000 1103214075  1101702075

Total Petrol (inc 15% in Ethanol)  63735 579988500 550989075  550989075 

Total Diesel  48000 470400000 470400000  446880000 

Total Fossil Based  111735 1050388500 1021587000  998067000 

Total Ethanol  2465 14543500 33217000  33217000 

Total Biogas  4 960 000 48608000 48608000  48608000 

Total FAME  2400,0  N/A N/A  22008000 

Total Renewable Fuel (Biogas, 
Ethanol & FAME)  4 964 865 63151500 81825000  103833000 

Total Percentage of Renewable Fuels in Linköping 5,67% 7,42%  9,42% 

Total Percentage of Biogas in Linköping  4,37% 4,41%  4,41% 
 
Renewable energy accounted for around 103.8 million kWh of the energy used in the 
transport sector for Linköping. In comparison to fossil fuels renewable fuels accounted for 
9.42% of the fuels currently used in Linköping, assuming low blends of biodiesel and ethanol 
in all diesel and petrol respectively. 
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Figure 2: Fossil vs. Renewable Fuel Consumption in Linköping for 2008 

 
In 2008, biogas accounted for the largest share of renewable fuel consumed in Linköping. 
Around 47% of all renewable fuel delivered and employed in Linköping for transport came 
from biogas, which accounted for roughly 48.6 million kWh. Thereafter, ethanol provided 
around 33.2 million kWh of energy followed by biodiesel with around 22.0 million kWh or 
32% and 21% of renewable fuels respectively. 
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Figure 3: Renewable Energy Breakdown for 2008 in Linköping 

DISCUSSION 
 
As shown in the preceding section, renewable energy in Linköping is currently being 
employed on a large scale. Nearly 9% of all energy supplied to the transport sector is 
provided with renewable fuels, of which the largest share comes from biogas.  
 
The use of renewable fuels is well within the goals set by the European Union. In 2008 
Linköping has thus surpassed the 5.75% target of 2010. Biogas alone fills a large percentage 
of the renewable fuel targets for 2010. Moreover, the use of renewable fuels in the transport 
sector is nearly achieving the goals for 2020 of 10% already in 2008, 12 years early.  
  
Figures provided by Svensk Biogas show that biogas production for 2009 was 23% larger 
than in 2008. Yearly the growth of the biogas sector in Linköping is around 20%, and is set to 
deliver an even larger share of renewable energy for the future.  

CONCLUSIONS 
 
Linköping is currently a leader in the use of biofuels and renewable fuels in the transport 
sector for personal vehicles and public transport. The following report has shown that already 
in 2008, Linköping has met the goals set by the European Directive 2003/30/EC of 5.75% 
renewable fuels in the transport sector, and has nearly met those set for 10% in 2020.  
 
In 2008 Linköping has done the following with its biogas development: 

 9.42% of all vehicle fuel is from renewable fuels, i.e. biogas, biodiesel and ethanl 
 47 % of renewable fuel in Linköping is biogas 
 4.41% of all fuel supplied to the transport sector in Linköping is biogas 
 

 



While data will become available in the summer of 2010 for the deliveries of oil products to 
Linköping in 2009, a follow-up will ensue to analyze the share of renewable energy in the 
transport sector for 2009. 

REFERENCES 
 
EU, 2003. Directive 2003/30/EC of the European Parliament and of the Council of 8 May 
2003 on the promotion of the use of biofuels or other renewable fuels for transport. [Online] 
Available: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32003L0030:EN:NOT [Accessed: 14 
December 2009] 
 
SCB, 2009. Oljeleveranser- Kommunvis indelning 2008 (Deliveries of gasoline and fuel oil 
divided into municipalities in 2008.) Statisticscentralbyrån & Energimyndigheten (Statistics 
Sweden and The Swedish Energy Agency) [Online] Available: 
http://www.scb.se/Pages/PublishingCalendarViewInfo____259923.aspx?PublObjId=11022 
[Accessed: 4 December 2009] 
 
 
Svensk Biogas, 2009. Personal Communication. 


