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Agriculture must reduce 
the emission of 
greenhouse gases

• It requires research and development 
of solutions that can be put into 
practice.

• We work with breeding, feeding, crops, 
cultivation methods, bioeconomy etc. 
in close collaboration with researchers, 
universities and companies.

• We offer a state-of-the-art climate tool 
and climate training for farmers and 
agricultural students.



We are 550 employees who 
work to develop 
sustainable agricultural 
production that creates 
value for the farmer



We work here + some of the advisory service 

SEGES Innovation - Axelborg, 
&

Copenhagen

SEGES Innovations – a part of Agro Food Park
SKEJBY, Aarhus

Grønhøj forsøgsgård
for griseproduktion
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Patriotisk selskab

https://www.dlbr.dk/dlbr-virksomheder/

Bornholms landbrug
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Knowledge and development

Turnover
DKK

618,7 mio.

Turnover in 2021
37%
Innovation

63%
Sale



SEGES Innovation Nature Team
- Working with farmers to improve conditions for biodiversity

Frederik Forsberg, Biologist (MSc.)
fkfg@seges.dk

Foto: Colourbox



Agenda

• Who is the Nature Team?

• What do we work with in the nature team?
• Assignments, overview
• Communication on biodiversity
• Naturecheck
• LANDMARK

• How do we work with nature in our team?
• Incentives & stakeholders

• Questions?



Who is the nature team?

Winnie Heltborg BrøndumAndrea Oddershede Christensen

Frederik Forsberg Lisbeth Gliese Jensen Rikke Rørby Graversen



What do we work with in the nature team?
Assignments, overview

• Communication on biodiversity and regulatory practices

• Consulting
• Individual farmers
• Coorperations

• Cooperation with universities and authorities
• Studies and advancements
• Larger projects with farmer stakeholders



What do we work with in the nature team?
Communication on biodiversity - guidelines for measures



What do we work with in the nature team?
Communication on biodiversity - factsheet guidelines



What do we work with in the nature team?
Communication on biodiversity - textbook for farming students

Foto: Anne Eskildsen



What do we work with in the nature team?
Naturecheck - consultation with farmers

• A consultation concept in coorperation with local advisors

Foto: Anne Eskildsen



What do we work with in the nature team?
Naturecheck - consultation with farmers

• For small biotopes around the farm

Foto: Irene Brandt Møller



What do we work with in the nature team?
Naturecheck - consultation with farmers

‘Natur Tjek has inspired me to think in 
new ways. The norm is that old trees are 
ugly, and before I would burn them in my
furnace, even though they had little
value. 

Today I leave them behind with good
concience because I know how good
they are for the biodiversity on my farm –
and I’d much rather spend time with my
family than tidying up around the farm’

Ole Jacobsen, farmer

Foto: Irene Brandt Møller



What do we work with in the nature team?
LANDMARK - development of the scientific basis and proof of concept

Three-year research project(-s) 
with Aarhus University

Based on mapping of biodiversity
hotspots in management – DNI

Needs to be tailored to individual
farms and stakeholders



What do we work with in the nature team?
LANDMARK - vision, development of a digital platform for registration and documentation



How do we work with nature in our team?
Incentives & stakeholders

• Farmers manages many nature areas today
• Cost-effective measures
• Meeting requirements to get subsidies

• Meeting future focus, goals and standards
• Political pressure (e.g. EU regulations)
• Pressure from the retail sector



How do we work with nature in our team?
Incentives & stakeholders

• Stakeholder examples Consumers

Politics

Citizens

SEGES

Knoweldge
development Consultation

Primary
producers

Food 
productions
companies

Retail

Financial 
institutues



Questions?

Foto: Colourbox



Environmental and climate challenges



Governance - nitrogen and phosphorus regulation
1. Long coastline and shallow coastal waters

2. Since 1980s the main water environment focus have been nitrogen reduction

Reduction of nitrate 1990-2018 Reduction of phosphorous 1990-2018



Top down regulation – fertilizer plans & accounts



Kvælstof i landbrugsaftalen 

Kvælstof-indsatsen baseres som udgangspunkt på frivillighed med 
kollektive virkemidler ”så det ikke bliver nødvendigt at øge den 
målrettede regulering”
Status på fremdriften i de kollektive virkemidler hvert 2. år.

Reduktionsmål: 13.100 t. 

Nuværende målrettede regulering

Reform af CAP

Lavbund, ekstensivering, skov

Kvælstofindsats som 
udgangspunkt med kollektive 

virkemidler

Udskudt indsatsbehov.
Beslutning efter 2. opinion 

(2023/2024) 2.300 t.

1.150 t.

1.550 t.

3.500 t.

0-4.500 t.



Omfordelt målrettet regulering senest i 2027 
% målrettede efterafgrøder
(differentieret efterafgrødeeffekt 3.500 ton N)

Procent målrettede efterafgrøder 2022

TARGETED NITROGEN REGULATION - catch crops



10 farms to the catchment to Gamborg Fjord
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Meromkostning pr. ha i forhold til nuværende målrettede regulering

125 pct.
90 pct.
55 pct.

Ved at løse halvdelen af merkravet efter 2025 med kollektive virkemidler reduceres 
indsatskravet på dyrkningsfladen til 90 pct. målrettede efterafgrøder

Det er billigere, men stadig MEGET dyrt



Collective effort

Wetlands and rewetting carbon-rich soils
Constructed wetlands
Afforestation

Phosphorus filters
Constructed wetlands with woodchips
Integrated buffer zones
Saturated buffer zones
Disconnected drains



  

     
    

   Catchment officers teams established in 2017/2018



Catchment officers  



Involvement and use of the farmers local knowledge



Local partnerships - Cycle of planning

https://www.seges.tv/video/73877835/waterdrive-local-multi-actor

The partnership for improving the aquatic environment in Odense Fjord. English version: 
Waterdrive - local multiactor cooperation. See www.waterdrive.dk and Denmark

From WaterCoG

https://www.seges.tv/video/73877835/waterdrive-local-multi-actor
http://www.waterdrive.dk/


Danish Agricultural Agency – DK: Landbrugsstyrelsen
Environmental Protection Agency – DK: Miljøstyrelsen

The local advisory service

Municipalities

Catchment Officers



Wetlands & carbon-rich agricultural soils  



Wetland



Blue = potentiel wetlands

Yellow = carbon-rich agricultural soils

www.Landmand.dk



The agricultural agreement & carbon-rich agricultural 
lands
A calculation by Aarhus University shows that there are approx. 291,000 ha of carbon-rich areas in Denmark, 
of which approx. 171,000 ha are on agricultural land. The approx. 171,000 ha is spread over approx. 98,000 
ha which contain between 6-12% organic carbon, and 73,500 ha which contain more than 12% organic 
carbon.

In Denmark, 171,007 hectares of carbon-rich agricultural land are cultivated, divided by:

Fields in rotation 106,292 ha
Permanent grass 41,836 ha
Other crops 22,880 ha

In the Agricultural Agreement, 55,500 hectares must be wet again in Denmark and 38,000 hectares must be. 
extensive agricultural areas. This corresponds to the removal of 88,500 hectares.

The ambition is to take 100,000 hectares out of production. 

7.1 billion has been set aside for the effort.



Project approach at SEGES Innovation
- agricultural advisers kick off climate actions on carbon rich soils

Landowners & landowner representatives – they own the land

Political level – accept from farmers unions
Farmers' association & technical management at political level

Technical level
Project owner & management: The municipality & The Limfjord Council has a joint 
secretariat (several municipalities in collaboration)
Project owner & management: The Nature Agency
Project owner & management: The landowner/the landowners (New from 2021)
Agricultural advisory companies. DLBR - Danish agricultural advice
Catchment officers
SEGES Innovation P/S

Private actors
WSP
Envidan
Ramböl
Cowi
o.s.v

Land consolidation
Danish Agricultural Agency
”Tønderkontoret”

Mortgage companies
Banks
The land has lower value
when it got wet

Applications



Alle projekttyper skal gennemgå:

1. Property feasibility study. What do the landowners want?     
Finances, land registration and mortgage credit, etc.

2. Technical feasibility study. Water level before and after, nitrogen, 
phosphorus and climate effects. Backwater protection –slope min. 1.25 
metres.

Befor After



Wetlands N & P reduction

Effektdemand 90 kg N and og 5 kg P

Remeandring and raising of 
streambeds

Disconnect drains
Wetland under extreme conditions in september



Hævning af vandløbsbund

Før Efter



Carbon-rich agricultural soils. Only climate effect in case of 
water saturation – preferably 20 cm below the ground

Rule of thumb: Emission of 21 tonnes of Co2 per hectare per year roughly corresponds to the ground 
sinking 1 cm per year

Does not need a catchment, but there can be a larger catchment. 
Effectiveness 10 tonnes of CO2 Equivalents and cost effectiveness



The climate challenge
Peat soils sinks with drainage

Raised bog

Agriculture
1950

Extraction of peatRaised bog
Agriculture
Drained from 1950

Profile of Store Vildmose – 6.000 hectare

I In the Netherlands, the cultivation of raised bogs started in the 13th century and here the ground has sunk 6-8 meters



20 cm

Selkær Enge på Djursland.
Foto Martin Nissen Nørgaard, Naturstyrelsen

Peat profile from Store Vildmose. 
Foto Frank Bondgaard, SEGES

Carbon-rich agricultural soils



Rewetting carbon-rich agricultural soils (Klima-lavbunds ordningen)
https://lbst.dk/tilskudsguide/kvaelstof-og-fosforvaadomraader-forundersoegelses-og-etableringsprojekter/

Arable land in crop rotation            82.500 kr./ha /  11.074 Euro 
Permanent grass 35.500 kr./ha /    4.765 Euro
Nature                                                  4.500 kr./ha /       604 Euro

Wetland and carbon-rich agricultural soils projects 
with land distribution. (Vådområde- og lavbundsordningen)
https://mst.dk/natur-vand/vandmiljoe/tilskud-til-vand-og-klimaprojekter/klima-lavbund/

Expectation 2023
Arable land in crop rotation       82.500 kr./ha (Satser i forslag - engangskompensation fra 2023) 
Permanent grasss 35.500 kr./ha (Satser i forslag - engangskompensation fra 2023) 
Nature                                                   ?                  

One time compensation



Michael Højholt, SEGES

Economy



Wetland and carbon-rich agricultural soils projects

One-time compensation

Land consolidation

Purchase & sale of project land, replacement land

Right of first refusal on sale of project land

Danish Agricultural Agency has to solve the challenge



Free land consolidation – a great advantage and a very democratic 
process. Assessment business with farmers



Assessment maps and 
local land prices

From here the rest are 
skills,negotiations and 
technique

100 = best field
local market price



Before land consolidation Before land consolidation

The state becomes the landowner in the first instance if no one wants to buy the land

The state then sells the land to the highest bidder



Velds Møllebæk, tilløb til Nørre å 

Foto Envidan

Before After



Challenges 
High phosphorus content in some carbon-rich agricultural soils.

New subsidy scheme. Extensification og grass – biomass harvestth - 0 N and DKK 3,526 per hectare

Grazing close to stables, livestock units pr. hectare,  building sets connected to the ground, harmony 
area, degree of self-sufficiency, ammonia rules, etc.

Economy before and after

Can I receive Basic Payment on the area?

Capital gains tax on one-off benefits

Mortgage & bank. What do my property values look like before and after and do debts have to be 
paid off?



HØSTTEK - harvest of wetlands/paludicultures

https://life-natureman.dk/supplerende-projekter/forsknings-og-udviklingsprojekter/hoesttek/



Information to farmers 



Raised bogs



Farmers website



Wetlands and rewetting organic soils



Land consolidation tool on farmer.dk (www.landmand.dk)



https://www.landbrugsinfo.dk/public/5/9/2/miljotiltag_udtagning_landbrugsjorde

https://www.landbrugsinfo.dk/public/5/9/2/miljotiltag_udtagning_landbrugsjorde


Agri- environmental measures in the edge of the fields 



The agricultur demand  turbo on new mitigation 
measures in the edge of the fields in 2016 

The big five
Constructed wetlands with 
surface flow

Wetland with biofilter

Intelligent bufferzones

Disconnect drains

Phosphorus filters

Saturated bufferzones



• SEGES develops and tests methods and tools in cooperation with catchment officers

• SEGES take care of information to catchment officers on LandbrugsInfo
www.landbrugsinfo.dk

• Catchment officers are in all parts of Denmark

• In the start constructed wetlands. Next step wetlands and rewetting organic soils

• Local organization - catchment plans – multi actor cooperation. Municipalities and 
the Danish Nature Agency

• Agricultural agreement 2021

The catchment officers work



  

     
    

   Training of catchment officers



Scalgo-catchment area 1860



Smal catchment`s in a watershed



Agri environmental measures – denitrification



Collective start-up meetings

Opstartsmøde med vådområdeprojekt ved Ramme Å ved Nissum Fjord 
Lodsejere, Fjordens, Lemvig kommune, Limfjordssekretariatet og SEGES i 2021 



Constructed wetlands (mini vådområder) 



Constructed wetlands with woodchips (woodchip bioreactor



Constructed wetlands with woodchips (woodchip bioreactor)



Constructed wetlands with woodchips (Matrice minivådområder)

https://www.landbrugsinfo.dk/public/a/d/f/miljotiltag_matrice_vadomrader_traflis



Constructed wetlands with woodchips (Matrice minivådområder)



Intelligent buffer zones



Saturated buffer zones

https://www.seges.tv/video/67371061/en-maettet-randzone-kan-reducere



Disconnected drains



Visualization – edge of fields measures

From: Efficiency of mitigation measures targeting nutrient losses from agricultural drainage systems: A 
review. Mette Vodder Carstensen , Fatemeh Hashemi , Carl Christian Hoffmann, Dominik Zak, Joachim Audet, Brian 
Kronvang

Controlled drainage

Saturated
bufferzone

Denitrifying
bioreactors

Constructed
wetland

Intelligent/integrated
bufferzone



Visualization 

From: An overview of nutrient transport mitigation measures for improvement of
water quality in Denmark. Carl Christian Hoffmann, Dominik Zaka, Brian Kronvang,
Charlotte Kjaergaard, Mette Vodder Carstensen, Joachim Audet.
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