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Introduction 
In the last decade, biogas has expanded rapidly in Denmark. Through this period, The Danish Energy 
Agency (DEA) has built up an extensive knowledge base on both policy and technology, achieved through 
partnerships with stakeholders, especially in the Biogas Taskforce project. 

This document provides an overview of this knowledge base and points towards future projects as well. It 
primarily includes projects funded by the DEA, or its research programme, the EUDP, but also projects 
where the DEA has been an important participant.  

The projects are divided into three main categories: 
- Sustainability and biomass availability
- Production
- Utilization

As well as a fourth category on synthesis reports that combine the three elements above. 

The Danish Energy Agency and Biogas Go Global are of course available for a discussion of the individual 
projects, and you can reach out to the original authors with questions as well. 

The overview will be updated regularly as new reports and information is made available. 

Jonas Jürgens 
Advisor / Centre for Renewables 
Danish Energy Agency 
M: +45 33 92 68 87  
E: jsju@ens.dk  

Claus Mortensen 
Business Development- & Incubator Manager 
Food & Bio Cluster Denmark 
M:  +45 4030 4820 
E: cm@foodbiocluster.dk   

biogasgoglobal.com

mailto:jsju@ens.dk
mailto:cm@foodbiocluster.dk
https://www.biogasgoglobal.com/
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Sustainability and biomass availability 
Project Description Link 
Analysis of 
energy crop 
usage in 
Denmark 

Year: 2020 
Language: 
Danish 

Report analyses the use of energy crops for biogas 
production from 2015 onwards, and recommends strategies 
to reduce reliance on them. The main conclusions are that 
energy crops potentially have a GHG-footprint similar to 
natural gas – though this depends on the type, and whether 
or not ILUC effects are included. Maize is bad, but grass 
significantly better. High potential especially for utilizing straw, 
but still some technical barriers.  

The resource mapping is specific to Denmark, and has less 
relevance abroad, but similar principles could be applied. 

Analysis of energy 
crop usage in 
Denmark. 

Sustainable 
biogas - Climate 
and 
environmental 
effects of 
biogas 
production 

Year: 2020 
Language: 
English 

Report on the climate benefits of biogas for five different 
model types. 

Some main results are: 
1) the lowest GHG impact per energy unit produced are from
plants using a mix of slurry and deep litter, and slurry, deep 
litter and energy crops. However, it should be noted that their 
analysis does not take into account ILUC. 
2) GHG emissions from all plants fall as retention time is
increased from 45 to 60 days, but after this effect drops off.
3) On negative side, there's around 15% greater ammonia
volatilization compared to untreated slurry.

Sustainable biogas 
- Climate and
environmental 
effects of biogas 
production 

Sustainability 
requirements 
for biogas from 
RED-II directive 
(article 29-31) 

Year: 2021 
Language: 
English/Danish 

RED-II has two main requirements for biogas. 1) Agricultural 
biomass must be sourced sustainably. This is mostly related 
to avoiding land use change, and maintaining good soil 
quality. 2) A minimum standard for GHG-reductions is set. 

Many Danish plants already document these requirements, 
as they are similar to the requirements for biofuels in RED-I. 

Requirement 1) is for all plants, requirement 2) is only for new 
plants (i.e. established after 1st of January 2021) 

For agricultural biomass (i.e. also for biogas) we are doing 
minimum implementation, so you can read the full 
requirements in the directive. Must be implemented no later 
than 30th of June 2021. 

Sustainability 
requirements for 
biogas from RED-II 
directive (article 29-
31) 

Hearing 

New regulation 
on energy crops 

Current limit on 12% energy crops per biogas plant will be 
extended until summer 2022. 

New regulation on 
energy crops 

https://ens.dk/sites/ens.dk/files/Bioenergi/energiafgroedeanalysen_med_bilag.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/energiafgroedeanalysen_med_bilag.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/energiafgroedeanalysen_med_bilag.pdf
https://dcapub.au.dk/djfpublikation/index.asp?action=show&id=1463
https://dcapub.au.dk/djfpublikation/index.asp?action=show&id=1463
https://dcapub.au.dk/djfpublikation/index.asp?action=show&id=1463
https://dcapub.au.dk/djfpublikation/index.asp?action=show&id=1463
https://dcapub.au.dk/djfpublikation/index.asp?action=show&id=1463
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L2001&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L2001&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L2001&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L2001&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L2001&from=EN
https://hoeringsportalen.dk/Hearing/Details/64669
https://ens.dk/ansvarsomraader/bioenergi/energiafgroeder-til-biogas
https://ens.dk/ansvarsomraader/bioenergi/energiafgroeder-til-biogas
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Year: 2021 
Language: 
Danish 

Possible stricter requirements are currently being discussed, 
but no political agreement yet.  

Probably in Q1/Q2 this year. 
Danish 
Bioenergy 
resource 

Year: 2021 
Language: 
Danish 

Project in progress. Made by DTU, Energy Modelling Lab. 
Goal is to create a flexible calculation tool that can estimate 
how high the Danish bioenergy resource is, taking into 
account higher value uses – both now and expected future 
uses. 
Also takes into account import and export, though at a lower 
level of detail 

Tool can’t be applied directly elsewhere as it uses Danish 
resource estimates as input, but exercise could be replicated 
elsewhere. 

Could be available around Q2 2021. 

N/A 

Biomass 
analysis 

Year: 2020 
Language: 
Danish 

This is on woody biomass primarily, so has less relevance for 
biogas, but may have some for thermal gasification. It formed 
some of the foundation for the political agreement in October 
2020 establishing national rules for woody biomass for 
energy, in addition to the requirements set in RED-II.  

Biomass analysis 
(Danish) 

Woody biomass 
agreement 

Methane 
leakage report 

Year: 2021 
Language: 
Danish/English 

Report on methane leakage from biogas plants. Produced by 
Rambøll, Danish Technological Institute and others for the 
DEA. Expected report in Q1 2021.  

Will be used to assess whether changes in regulation are 
necessary. There’s ongoing debate in Denmark about the 
levels of methane leakage. Also discussion on EU-level about 
including targets. 

N/A 

https://ens.dk/sites/ens.dk/files/Bioenergi/biomasseanalyse_final_ren.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biomasseanalyse_final_ren.pdf
https://kefm.dk/Media/C/C/Aftale_om%20b%C3%A6redygtighedskrav%20til%20tr%C3%A6biomasse%20til%20energi.pdf
https://kefm.dk/Media/C/C/Aftale_om%20b%C3%A6redygtighedskrav%20til%20tr%C3%A6biomasse%20til%20energi.pdf
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Preliminary results show that most agricultural plants in range 
of 0-2% methane leakage. Wastewater plants much bigger 
range and higher values. 

Biomass 
availability for 
biogas plants in 
Denmark – in 
the short and 
long term. 

Year: 2013 
Language: 
Danish 

The report estimates availability of all relevant biomass types 
towards 2020 - but only in Denmark. 

Biomass availability 
for biogas plants in 
Denmark – in the 
short and long 
term. 

Nitrogen 
leaching and 
fertilizer effects 
of using 
digestate 

Year: 2015 
Language: 
Danish 

Use of digestate reduces nitrogen leaching over time. Over a 
50-year horizon,
the corresponding reduction in N leaching after digestion is 
estimated to 1.5 to 4.2 kg per livestock unit (N/LU) 

The fertilizer effect increases by 10-15 N/LU unit in the short 
term, but decreases over time to 5-8 N/LU. 

Nitrogen leaching 
and fertilizer effects 
of using digestate 

GHG emissions 
from biogas 
plants. 

Year: 2015 
Language: 
Danish 

Methane leakage rates were higher than expected, and can 
go unnoticed by operators. On average 4.2% lost. 
Recommends voluntary measuring program, and possibly 
specific limits that plants must adhere to. 

GHG emissions 
from biogas plants 

GHG impacts of 
biogas 
production on 
agricultural 
emissions 

Year: 2016 
Language: 
Danish 

Main conclusion: 
For cattle manure biogas reduces emissions by around 8 kg 
CO2 per ton, and for pig manure around 15 kg CO2 per ton. 
Decreasing temperature can increase reduction potential 
significantly for pig manure, but not for cattle manure. 
Increasing HRT can also increase potential for both cattle and 
pig slurry. 

GHG impacts of 
biogas production 
on agricultural 
emissions 

Estimation of 
Methane 

Provides in vitro method for quantifying CH4 production rates 
in slurry stored in pits on livestock farms. Observed CH4 
production rates compared well with those currently implied in 

Estimation of 
Methane Emissions 
from Slurry 

https://ens.dk/sites/ens.dk/files/Bioenergi/biomasser_til_biogasanlaeg.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biomasser_til_biogasanlaeg.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biomasser_til_biogasanlaeg.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biomasser_til_biogasanlaeg.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biomasser_til_biogasanlaeg.pdf
https://dcapub.au.dk/djfpublikation/index.asp?action=show&id=1203
https://dcapub.au.dk/djfpublikation/index.asp?action=show&id=1203
https://dcapub.au.dk/djfpublikation/index.asp?action=show&id=1203
https://ens.dk/sites/ens.dk/files/Bioenergi/cowi_-_drivhusgasemissioner_fra_biogasanlaeg_v3_4.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/cowi_-_drivhusgasemissioner_fra_biogasanlaeg_v3_4.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/sr197.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/sr197.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/sr197.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/sr197.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/estimation_of_methane_emissions_from_slurry_s_o_petersen.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/estimation_of_methane_emissions_from_slurry_s_o_petersen.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/estimation_of_methane_emissions_from_slurry_s_o_petersen.pdf
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Emissions from 
Slurry 
Pits below Pig 
and Cattle 
Confinements 

Year: 2016 
Language: 
English 

the national inventory, suggesting that CH4 emissions from 
slurry pits can be estimated from slurry samples collected and 
analyzed within 24 h at ambient temperature. 

Pits below Pig and 
Cattle 
Confinements 

Methane 
emissions from 
liquid manure 
storage – 
influence of 
temperature, 
storage time, 
substrate type 
and anaerobic 
digestion 

Year: 2016 
Language: 
English 

The use of IPCC default values to estimate CH4 emission 
from cattle manure could lead to an overestimation of the 
country specific CH4 emission from slurry storage in the 
range 10°C to 20°C. 

Recommend using different methane conversion factor value 
for different animal categories to estimate the CH4 emission 
during storage. 

Methane emissions 
from liquid manure 
storage – influence 
of temperature, 
storage time, 
substrate type and 
anaerobic digestion 

Slurry volumes 
and estimated 
storage time of 
slurry in Danish 
livestock 
buildings 

Year: 2016 
Language: 
English 

Contains average values for manure per stable types in 
Denmark, as well as HRT for all types. 

Slurry volumes and 
estimated storage 
time of slurry in 
Danish 
livestock buildings 

Pilot project for 
a voluntary 
programme to 
measure 
methane 
leakage from 
biogas plants 

Year: 2016 
Language: 
Danish 

Provides a range of technical recommendations, including: 
- Avoid heating in the initial storage of manure.
- Assess if the amounts of pressure levels can be reduced.
This reduces leakage and leads to fewer activations of
pressure valves.
- Establishing a routine to look for leakages

Also includes a recommendation for design of a voluntary 
measuring programme. 

Pilot project for a 
voluntary 
programme to 
measure methane 
leakage from 
biogas plants 

https://ens.dk/sites/ens.dk/files/Bioenergi/estimation_of_methane_emissions_from_slurry_s_o_petersen.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/estimation_of_methane_emissions_from_slurry_s_o_petersen.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/estimation_of_methane_emissions_from_slurry_s_o_petersen.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/methane_emissions_from_liquid_manure_storage_hbmoeller_draft_final_report.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/methane_emissions_from_liquid_manure_storage_hbmoeller_draft_final_report.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/methane_emissions_from_liquid_manure_storage_hbmoeller_draft_final_report.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/methane_emissions_from_liquid_manure_storage_hbmoeller_draft_final_report.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/methane_emissions_from_liquid_manure_storage_hbmoeller_draft_final_report.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/methane_emissions_from_liquid_manure_storage_hbmoeller_draft_final_report.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/methane_emissions_from_liquid_manure_storage_hbmoeller_draft_final_report.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/slurry_volumes_and_estimated_storage_time_of_slurry_in_danish_livestock_buildings-1.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/slurry_volumes_and_estimated_storage_time_of_slurry_in_danish_livestock_buildings-1.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/slurry_volumes_and_estimated_storage_time_of_slurry_in_danish_livestock_buildings-1.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/slurry_volumes_and_estimated_storage_time_of_slurry_in_danish_livestock_buildings-1.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/slurry_volumes_and_estimated_storage_time_of_slurry_in_danish_livestock_buildings-1.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/metantab_taskforce_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/metantab_taskforce_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/metantab_taskforce_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/metantab_taskforce_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/metantab_taskforce_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/metantab_taskforce_final.pdf
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Temperature 
response of 
methane 
production in 
liquid manures 
and co-
digestates 

Year: 2016 
Language: 
English 

Study quantifying the temperature dependence of methane 
emissions. Found that different slurry materials has similar 
temperature sensitivity of methane emissions. 

Temperature 
response of 
methane production 
in liquid manures 
and co-digestates 

Sustainability 
certification of 
biogas for 
transport in 
Denmark 

Year: 2015 
Language: 
Danish 

Main conclusion: 
In the short term, most plants do not have the organizational 
capabilities to become certified, and could need help from 
e.g. government to achieve it.

Sustainability 
certification of 
biogas for transport 
in Denmark 

Production 
Project Description Link 
DGC report on 
upgrading 
biogas to 
biomethane 

Focus is on cost optimization for upgraded biogas. Possible 
cost reduction 10-15%.  

A wide range of recommendations, including: more frequent 
removal of manure from farms, implementing pretreatment 
technologies (most promising is selective retention time), and 
mandatory leakage requirements. 

DGC report on 
upgrading biogas to 
biomethane 

Biogas Tender 

Year: 2020 
Language: 
Danish 

A new tender-based subsidy was part of the climate and 
energy agreement from summer 2020 to prevent unexpected 
increases in cost for subsidies, and to decrease the cost of 
biogas in general. 

Political agreement on content of tender expected in Q1 2021. 
Expected to provide an additional 10 PJ, so total biogas 
production in 2030 will be around 50 PJ. 

Biogas Tender 

https://ens.dk/sites/ens.dk/files/Bioenergi/elsgaard_olsen_and_petersen_stoten_2016.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/elsgaard_olsen_and_petersen_stoten_2016.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/elsgaard_olsen_and_petersen_stoten_2016.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/elsgaard_olsen_and_petersen_stoten_2016.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/elsgaard_olsen_and_petersen_stoten_2016.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/certificering_af_biogas_final_3.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/certificering_af_biogas_final_3.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/certificering_af_biogas_final_3.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/certificering_af_biogas_final_3.pdf
https://www.dgc.dk/publikation/2020/potentiale-optimering-af-biogasopgradering
https://www.dgc.dk/publikation/2020/potentiale-optimering-af-biogasopgradering
https://www.dgc.dk/publikation/2020/potentiale-optimering-af-biogasopgradering
https://kefm.dk/aktuelt/nyheder/2020/dec/oegede-maengder-biogas-frem-mod-2030
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Opportunities 
and conditions 
for financing 
biogas plants 

Year: 2013 
Language: 
Danish 

Mostly relevant for financing in a Danish context. Identifies 
three main investor types. 1) Energy companies, 2) Private 
equity 3) Institutional investors (Pension funds) 

Energy companies are the most relevant source of financing, 
and have a potential role as managing the plant as well. For 
private equity and pension funds knowledge and interest is 
limited. Private equity is mostly interested in relatively big 
projects.   

Opportunities and 
conditions for 
financing biogas 
plants 

Business case 
models for 
decentralized 
and 
centralized 
biogas plants 
in Denmark  

Year: 2013 
Language: 
Danish 

Comparison of business model differences between a 
decentralized and centralized biogas plant. 

May be applied in different contexts to tailor it to the specific 
area where biogas is being considered. 

Business case 
models for 
decentralized and 
centralized biogas 
plants in Denmark 

Opportunities 
for seasonal 
and daily 
adjustments of 
biogas 
production 

Year: 2013 
Language: 
Danish 

Main conclusions are that it is possible to vary production on 
an annual and daily basis, and that it's possible to vary 
production by more than 100% (annually/season-to-season) 

Whether this is interesting depends on the specific plant. It is 
easier to manage a plant with a constant production rate 
annually, so it needs economic incentive to change processes 
for this purpose. 

If the plant is not fully loaded, and there are not more free 
biomasses available, it can be profitable to vary production 
over seasons by using energy crops - i.e. saving energy crops 
for winter.  

The gas system should be designed for maximum load from 
the beginning.  

But opportunities and limitations must be analyzed for 
individual cases. 

Opportunities for 
seasonal and daily 
adjustments of 
biogas production 

Utilization of 
deep litter as 
input for 
biogas plants 

A dive specifically into deep litter as an input, from logistics and 
transport, storage at the biogas plant, pretreatment, and overall 
economics of using it. 

Utilization of deep 
litter as input for 
biogas plants 

https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_muligheder_og_betingelser_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_muligheder_og_betingelser_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_muligheder_og_betingelser_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_muligheder_og_betingelser_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_business_cases_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_business_cases_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_business_cases_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_business_cases_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/investeringer_i_biogas_-_business_cases_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/muligheder_for_saeson_og_doegnregulering_af_biogasproduktion.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/muligheder_for_saeson_og_doegnregulering_af_biogasproduktion.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/muligheder_for_saeson_og_doegnregulering_af_biogasproduktion.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/muligheder_for_saeson_og_doegnregulering_af_biogasproduktion.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/anvendelse_af_dybstroeelse_til_biogasproduktion.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/anvendelse_af_dybstroeelse_til_biogasproduktion.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/anvendelse_af_dybstroeelse_til_biogasproduktion.pdf
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Year: 2013 
Language: 
Danish 
Use of food 
waste in 
biogas plants 

Year: 2015 
Language: 
Danish 

Food waste generally has lower levels of e.g. pollutants and 
heavy metals compared with digestate made from wastewater 
– but more research need into different types of phthalates.

Use of food waste 
in biogas plants 

Utilization 
Project Description Link 
PtX Tender 

Year: 2022 
Language: 
Danish 

The climate and energy agreement also includes an agreement 
on a PtX tender. 
Expected cost is 750 million DKK to provide 100 MW of 
electrolyser capacity. This will be in addition to the electrolyser 
capacity from the EUDP energy storage projects. 

Expected completed in 2022 – first effects can be seen from 
2023, at the earliest. 

Should also be seen in connection to the new energy island. 

PtX Tender 

Power-to-X article 

PtX Strategy 

Year: 2021 
Language: 
Danish 

Work in progress. Expected to be finished in Q4 2021. N/A 

Gas Strategy 

Year: 2021 
Language: 
Danish 

As part of the energy agreement in 2018, the DEA was 
charged with making a gas strategy. 

The strategy should provide recommendations for the future of 
the Danish gas grid, especially as part of the green transition. It 
will also look at scenarios for phasing out natural gas, and 
integration of electricity in the gas grid, through e.g. producing 
fuels via methanation. 

Gas Strategy 

https://ens.dk/sites/ens.dk/files/Bioenergi/hovedrapport_-_kod_til_biogas.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/hovedrapport_-_kod_til_biogas.pdf
https://ens.dk/sites/ens.dk/files/Basisfremskrivning/7b_kf21_forudsaetningsnotat_-_ptx.pdf
https://kefm.dk/Media/F/D/Kort%20om%20klima_PtX.pdf
https://kefm.dk/media/6646/energiaftale2018.pdf
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It is of course specific to Denmark, but experiences and 
recommendations might be useful for other regions considering 
using their gas grids for renewable gas instead. 

Project was on hold in 2020 due to work on the climate and 
energy agreement, but it is being restarted now, and is 
expected to be completed in Q2. 

FutureGas 

Year: 2020 
Language: 
English 

DEA was part of the consortium, but DTU the main driver. 

Main goal was to assess what the Danish gas infrastructure 
could be used for, as natural gas consumption is slowly phased 
out, and what renewable gas should be used for. 

Main conclusions are that the infrastructure should be 
maintained. The uses for gas are mostly for industrial 
purposes, but also CHP and households – relatively little use 
directly for transport. 

The results are specific to the Danish gas grid and regulatory 
setup – but conclusions could be applied to other similar areas. 

FutureGas 

Costs of 
connecting 
biomethane to 
the gas grid 

Year: 2013 
Language: 
Danish 

Report estimates the technical possibilities and costs for 
connecting biomethane to the gas grid.  

It also looks at the economic consequences of changing the 
current rules for grid connection to be similar to the rules for 
electricity. 

Costs of connecting 
biomethane to the 
gas grid 

Business case 
for biogas 
plants that 
produce gas for 
the grid 

Year: 2013 
Language: 
Danish 

Main conclusions are that under their assumptions the biogas 
plant is not profitable, though this is highly dependent on 
biomass availability, developments in biomethane prices, and 
accessibility to loans. 

The plant can be made profitable if gas output is increased, the 
price of industrial waste falls, or the plant receives subsidies to 
get established. 

Business case for 
biogas plants that 
produce gas for the 
grid 

Use of biogas 
for industrial 
purposes 

Year: 2014 

Identifies a socio-economic potential of 8-9 PJ for industrial 
purposes if substitution of fuel oil is included in addition to 
natural gas substitution. 

Use of biogas for 
industrial purposes 

https://futuregas.dk/
https://ens.dk/sites/ens.dk/files/Bioenergi/omkostninger_vedtilslutning.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/omkostninger_vedtilslutning.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/omkostninger_vedtilslutning.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/business_case_for_biogasanlaeg_med_afsaetning_til_naturgasnettet-09_10_13.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/business_case_for_biogasanlaeg_med_afsaetning_til_naturgasnettet-09_10_13.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/business_case_for_biogasanlaeg_med_afsaetning_til_naturgasnettet-09_10_13.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/business_case_for_biogasanlaeg_med_afsaetning_til_naturgasnettet-09_10_13.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/afsaetning_af_biogas_til_industri_-_final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/afsaetning_af_biogas_til_industri_-_final.pdf
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Language: 
Danish 
Use of biogas 
for electricity 
and heat 
production 

Year: 2014 
Language: 
Danish 

In the medium to long-term there is a stronger incentive to use 
e.g. biomass, heat pumps for districting heating, which will
outcompete biogas for heating purposes. In the longer term, 
biogas will become more viable for industrial purposes. 

Use of biogas for 
electricity and heat 
production 

Biogas in 
organic 
agriculture 

Year: 2015 
Language: 
Danish 

Points to five areas to increase use of biogas in organic 
farming: 

1) More stable financial frameworks
2) Mapping of new types of biomass. Organic farming is

dependent on only using organically produced wastes
and residues, which means there is a more limited
pool. Food waste may be used.

3) Subsidies for pilot projects, as it's more difficult to start
an organic biogas plant due to 2)

4) A pragmatic interpretation of the European organic
farming regulations.

5) Support for organizing organic biomass supply.
6) Opportunities for local use of electricity and heat
7) More active role for state and municipality.

Biogas in organic 
agriculture 

Biogas and 
other renewable 
fuels for heavy 
transport 

Year: 2016 
Language: 
Danish 

A couple of main conclusions: 
Gas for transport can be more efficient in the long term than 
using liquid fuels, under the given assumptions.  

Replacing natural gas with biogas has an abatement cost of 
around 2000 kr/ton CO2. 

Biogas and other 
renewable fuels for 
heavy transport 

https://ens.dk/sites/ens.dk/files/Bioenergi/anvendelse_af_biogas_til_el_og_varme_2.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/anvendelse_af_biogas_til_el_og_varme_2.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/anvendelse_af_biogas_til_el_og_varme_2.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_i_oekologisk_jordbrug.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_i_oekologisk_jordbrug.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_og_anden_ve_til_tung_transport.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_og_anden_ve_til_tung_transport.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_og_anden_ve_til_tung_transport.pdf
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Synthesis reports 
Project Description Link 
Biogas in 
Denmark – 
status, barriers 
and outlooks 

Year: 2014 
Language: 
Danish – 
English 
summary 

A report looking at the sector in general. Some main 
conclusions:  

Main barriers are that it is getting more difficult to find suitable 
biomass to supplement slurry, though especially deep litter and 
straw have high potential. Additionally, upgrading and grid 
connection is costly, which adds to financial risk. 

Direct use of biogas for heat and electricity challenged by 
increased use of wind power. 

Using upgraded biogas in the gas grid as storage is expected 
to become economically viable around 2035, when wind is the 
dominant energy source. 

The main users of biogas are expected to be the transport 
sector and industry. 

Biogas in Denmark 
– status, barriers
and outlooks 

English summary 

Development 
and 
optimization of 
biogas 
production in 
Denmark 

Year: 2016 
Language: 
Danish 

Two reports – one focusing on technical side, one on economic 
side. 

The technical report: 
Identifies five areas where there's a need for more 
documentation and technology development: 
1) Methane loss before transport.
2) Impacts of inoculum on the biogas output from biomass
types that are harder to convert, like straw, e.g. by designing
the type of microorganisms used to the input types.
3) Make treatment methods cheaper, including the use of
straw, through ensilage methods.
4) Optimize sulphur cleaning.
5) Solve challenges with sand in the reactor.

The economic report: 
Some conclusions: 
Pretreatment is rarely profitable only looking in terms of 
increasing gas output, but unlocks higher uses of deep litter 
and straw.  
Assesses that plants that manage to handle higher amounts of 
dry matter will increase. 

Technical report 

Economic report 

https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_i_danmark_-_analyse_2014-final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_i_danmark_-_analyse_2014-final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_i_danmark_-_analyse_2014-final.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/biogas_uk.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/02.02.2016_slutrapport_taskforce_faglig_del.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/oekonomirapport_udvikling_og_effektivisering_final.pdf
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Outlooks for 
production and 
use of biogas in 
Denmark 

Year: 2018 
Language: 
Danish 

Support for biogas needs to be seen from four different 
aspects: 
1) It is a renewable gas that displaces fossil fuels
2) It contributes to reduction targets in sectors that are not
covered by the European Emissions Trading System, such as
agriculture and transport.
3) It has broad uses. It provides stability to energy systems that
will be increasingly reliant on variable sources, such as solar
and wind. It can be used in the transport sector. It can be used
for peak load electricity production.
4) It reduces externalities in agriculture, such as reducing
methane emissions, circulating nutrients, reduces smell from
manure.

Outlooks for 
production and use 
of biogas in 
Denmark 

https://ens.dk/sites/ens.dk/files/Bioenergi/perspektiver_for_produktion_og_anvendelse_af_biogas_i_danmark_november_2018.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/perspektiver_for_produktion_og_anvendelse_af_biogas_i_danmark_november_2018.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/perspektiver_for_produktion_og_anvendelse_af_biogas_i_danmark_november_2018.pdf
https://ens.dk/sites/ens.dk/files/Bioenergi/perspektiver_for_produktion_og_anvendelse_af_biogas_i_danmark_november_2018.pdf


If you have questions or enquiries regarding the  
content of this overview, please contact:

Jonas Jürgens
Advisor / Centre for Renewables 
Danish Energy Agency
M: +45 33 92 68 87 
E: jsju@ens.dk

Claus Mortensen
Business Development- & Incubator Manager
Food & Bio Cluster Denmark
M:  +45 4030 4820
E: cm@foodbiocluster.dk 

biogasgoglobal.com

https://www.biogasgoglobal.com/
https://www.biogasgoglobal.com/
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