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for their implementation 
By Henning Lyngsø Foged, Organe Institute 

The official target set out by the Danish Governments Green Growth Plan from 2009 was that 50% 
of the livestock manure production by 2020 should be used for green energy production, including 
biogas production. The policy target, which would lead to a Danish biogas production of 16.8 PJ was 
given up in 2015, where the Danish Government replaced it with more ambitious and broad plans 
for development of the biogas production, which for all sectors would reach 23 PJ.  

The incentives for an increased agricultural biogas production in Denmark comprise a complex of 
regulations about energy supply, water quality, climate, waste handling and other. The framework 
conditions include subsidisation of agricultural biogas production, whereas subsidies are conditioned 
that a maximum of 12% energy crops is co-digested with the manure. Due to a considered over-
compensation, the subsidy system is currently being revised. 

It is on basis of progression of information and statistical data estimated that there in 2019 is more 
than 90 agricultural biogas plants in Denmark, digesting around 15% of the Danish livestock manure 
production. The agricultural biogas production has had double-digit annual growth rates in the last 
years, and has in 2018 reached 12.2 PJ, including a minor industrial biogas production. Livestock 
manure make up 87% of the influent amounts at agricultural biogas plants. The production of 
agricultural and industrial biogas would reach 19.2 PJ by 2020 in case of a similar increase of 57% 
from 2018 to 2020 as for the period 2016 to 2018. The total Danish biogas production would then 
exceed 20 PJ by 2020. 

Policy targets 
Agricultural biogas production has due to its impacts relation to several policy areas, where the 
most important concerns renewable energy production/climate and water quality. Some policy 
targets for these areas are mentioned in the following:  

 Renewable energy and climate: In Denmark as well as internationally, the recognition of 
global warming and its harmful effects has led to the determination of measures to reduce 
the impacts. The United Nations’ Kyoto Protocol committed Denmark to a CO2 reduction of 
no less than 21% in the period from 1990 to 2012 while the average of EU countries is 8% 
reduction. Already in 2010, Denmark’s CO2 reduction had reached 23% via efficient 
measures, such as EU’s emission trading scheme that made it more profitable to switch to 
biomass-based energy production. The Danish Governments Green Growth Plan 
(Miljøudvalget, 2009) set out the target of using 50% of Danish livestock manure production 
for green energy by 2020. The policy target, which would lead to a Danish biogas production 
of 16.8 PJ in 2020 was given up in 2015, where the Danish Government replaced it with 
more ambitious and broad plans for development of the biogas production that for all 
sectors would reach 23 PJ (Energistyrelsen, 2018a). The current Danish Climate Policies are 
listed at the web page of the Danish Energy Agency1 and comprise among other the goals of 
being independent from use of fossil fuels by 2050, and a 30% renewable energy share in 

                                                      
1 https://ens.dk/en/our-responsibilities/energy-climate-politics/danish-climate-policies  
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the entire energy consumption by 2020. The basis for this is the Energy Strategy 2050 
(Danish Government, 2011), which also includes decisions about the development of the 
biogas production and the subsidies that shall provide the necessary incentives. The Energy 
Strategy is in 2012 followed by an Energy Agreement (Danish Government, 2012) that 
among other determines to establish a biogas task force to assist municipalities with 
appointment of suitable locations for new biogas plants and with the administrative 
procedure for their approval. The frame for Danish climate policies is the climate law 
(Energi-, Forsynings- og Klimaministeriet, 2014). In accordance with the law, the Danish 
Parliament, Folketinget, decided on 6 December 2019 on basis of a broad political 
agreement that the target for greenhouse gas emission reductions by 2030 is 70% 
compared to the emissions in 1990. 

 Water quality: The Danish Governments Green Growth Plan (Miljøudvalget, 2009) 
determined that the loss of nitrogen to the aquatic environment should be reduced with 
19,000 tonnes from 2010 to 2015. Since then, the Food and Agriculture Package (Danish 
Government, 2015) set the goal to reduce nitrogen emissions to the aquatic environment 
with approx. 6,000 tons in the period 2016-2021. Also, Denmark is member of the Helsinki 
Convention, which has an overall goal of a Baltic Sea unaffected by eutrophication, and 
Denmark has a current obligation within the Convention to reduce the loss of nitrogen to 
the Baltic Sea with 2,890 tonnes of nitrogen per year (HELCOM, 2015).     

Policy instruments employed to reach the targets 
Historically, livestock manure-based biogas production has been favoured by agro-environmental 
legislation introduced since the 80’ies. The regulations have been amended since they were first 
introduced:  

 Currently livestock farms are requested to have nine months storage capacity for their 
manure production as well as a sufficient cultivated area for use of it as crop fertiliser (Miljø- 
og Fødevareministeriet, 2019a), meaning a general limit of 170 kg manure N per ha. There is 
also a flat rate limit of 30 kg P per ha, including P in both mineral fertiliser and livestock 
manure. 

 Livestock manure nutrients in excess can according documented agreements be used as 
fertiliser at other farms.  

 Official standard values for manure applies (Lund et al., 2019) for calculation of the 
fertilising effect of livestock manure, for calculation of the amount of nitrogen per ha and 
for ensuring a sufficient livestock manure storage capacity.  

 Farms needs to present fertiliser plans before planting, as well as fertiliser accounts after 
harvest (Miljø- og Fødevareministeriet, 2017).  

 Minimum thresholds for the nutrient use efficiency of nitrogen in livestock manure applies, 
e.g. 75% for pig slurry and 70% for cattle slurry (Miljø- og Fødevareministeriet, 2019b).  

 Principally, all Danish livestock farms need to have an environmental approval (Miljø- og 
Fødevareministeriet, 2019), whereas the complication of the procedure for its obtaining is 
correlated to the number of animals, and an environmental impact assessment is required 
from farms above the minimum size threshold given by the Industrial Emissions Directive 
(2010/75/EU).  
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The abovementioned regulations were introduced to reduce the environmental load of farming to 
the benefit of water quality. These regulations are important to mention because they directly 
favour livestock manure-based biogas production, which  

1) improves the nutrient use efficiency of manure nitrogen as a larger share of the nitrogen in 
digestate is mineralised (Birkmose, 2016), and  

2) via regional biogas production plants that functions as centres for redistribution of livestock 
manure ease the requirements for manure storage capacity and harmony between land and 
livestock manure nutrients.   

Other important incentives are both in the form of regulations, financial incentives and 
administrative assistance:  

 The Energy Strategy 2050 (Danish Government, 2011) determines the size of subsidies that 
shall provide the necessary incentives. A limited budget was allocated for supporting 
investments in biogas plants with up to 30%. The subsidies were conditioned a maximum of 
12% energy crops being used for co-digestion. The subsidy system is currently being 
changed due to a considered over-compensation.  

 The Energy Strategy 2050 was in 2012 followed by an Energy Agreement (Danish 
Government, 2012) that among other determined that a biogas task force should be 
established to assist municipalities with appointment of suitable locations for new biogas 
plants and with the administrative procedure for their approval.  

Current status for agricultural biogas plants in Denmark 
Figure 1 shows the development in the Danish biogas production.    

 
Figure 1: Development of the total Danish biogas production, divided on sectors. “Biogas, other” is dominated 
by livestock manure-based biogas production but includes also a smaller industrial biogas production. Based 
on data provided by Energistyrelsen (2018b).     
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Figure 1 illustrates clearly 
that the agricultural biogas 
production was substantially 
increased as an effect of the 
2012 Energy Agreement that 
implemented the increased 
subsidisation for biogas 
production, decided with the 
Energy Strategy 2050 
(Danish Government, 2011). 
In fact, the “Biogas, other”-
production has increased 8.5 
times in the period from 
2000 to 2018. The 
production of “Biogas, 
other” would reach 19.2 PJ 
by 2020 in case of a similar 
increase of 57% from 2018 
to 2020 as for the period 
2016 to 2018. The total 
Danish biogas production 
would then exceed 20 PJ by 
2020.  

Figure 2 shows the location 
and size of the biogas plants.  

Based on a progression of 
information from the last 
years, it is estimated that 
there now are more than 90 
livestock manure-based biogas 
plants in Denmark, whereof at 
least 54 farm-scale biogas 
plants. The regional biogas 
plants are typically digesting 100 - 2,000 tonnes per day, and the farm-scale biogas plants 10 – 100 
tonnes per day.  

87% of the digested biomass in agricultural biogas plants is livestock manure, and 44% of the biogas 
is upgraded and injected into the gas grid and 53% is used for electricity production in 2017 
(DAKOFA, 2018).  
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