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What is compensation?

Compensation measures = Indemnification 
of negative impact on our environment 
caused by human activity

Dictionary:
“Something given or received as an 
equivalent for damage, loss or injury”



Why should we compensate?
• Weser ruling, European Court of Justice, 2015: 

”Member States may not authorize projects 
which may cause a deterioration of the status of 
a surface water body unless derogation is 
granted.

• Renewal/approval of permits?
• Compensation win-win for entrepreneurs

AND the environment!



Central concepts

Additionality

No net loss

International cooperation 
BBOP (Business and 
Biodiversity Offsets 
Programme)

Mitigation
hierarchy



Environmental compensation

Compensation of
ecosystem services

Ecological compensation

Nutrient
compensation/offsetting

Biodiversity
offsetting

Climate compensation
(CO2)

• Ecological compensation is possible, but how can it be incorporated into legislation?
• Need for supervision and demonstration of effects
• Nutrient compensation; models for nutrient reduction



61 water bodies

Compensation should be 
done where the negative 
impact has occurred. 



14 monitoring areas
I = inner archipelago
M = middle archipelago
Y = outer archipelago

Compensation outside the
monitoring area where the
impact has occurred. 

heavier burden of proof



Compensation concept
• Consultant team: SYKE and Swedish Ministry of the Environment 
• Goal: Concept of aquatic compensation with focus on nutrients

within an ecological context
• Legal, ecological and financial/administrative aspects
• Compensation measures



Compensation report

Legal aspects:
• What does EU law say about compensation? 

• Water Framework Directive (WFD)
• Marine Strategy Framework Directive(MSFD)
• Implement necessary measures to reach environmental objectives

• Comparison between countries. Several possibilities for compensation, no one
has implemented a complete system.

• Few examples from aquatic systems



Ecological aspects:
• Adequate measures on temporal and spatial scale
• Effect of different measures on the ecosystem
• Capacity for nutrient removal
• Potential risks

Financial/administrative aspects:
• Voluntary/mandatory compensation
• Public or private sector, or a combination
• For a market-based system (seller-buyer of compensation); need for 

demand. Increased demand if compensation is mandatory
• Public sector crucial to define laws, rules and frameworks



Compensation measures
• Removal of biomass:

• Macroalgae
• Mussels
• Harvest of common reed
• Fish

• Irrigation with nutrient-rich brackish water
• Removal of nutrient-rich sediments
• Permanent bindning of P i sediments
• Land-based measures within catchment

area 

Photo: Ulf Bergström



Next steps…
1. Start with EU law
2. Keep legislation simple
3. Clear definitions
4. Step-by-step approach
5. Tools for permit processes (price for nutrient 

emissions, verified methods, legal decrees)
6. Experiences from other countries 
7. Social acceptance (public/private sector, 

stakeholders, general public)
8. Models for nutrient loading
9. Combination of land- and sea-based 

measures
10. New projects – bridge between theory and 

practice.



Compensation report

• https://www.regeringen.ax/miljo-natur/vatten-
skargard/pagaende-projekt

• https://seabasedmeasures.eu/aquatic-
compensation/

https://www.regeringen.ax/miljo-natur/vatten-skargard/pagaende-projekt


Contact:

Annica Brink, Project Coordinator
Government of Åland

annica.brink@regeringen.ax

www.seabasedmeasures.eu

mailto:annica.brink@regeringen.ax


Expert comment on aquatic
compensations
Lena Bergström, Associate Professor, Swedish University of 
Agricultural Sciences



Aquatic compensations
- some comments on concepts and complications

Lena Bergström 
Swedish University of Agricultural Sciences

International SEABASED webinar 26.1.2021



The ECOCOA project (2018-2021) 
aims to explore environmental
compensation as a management
tool to halt losses to biodiversity 
and ecosystem services in coastal 
areas.
Lead by SLU Aqua, together with researchers from 
Anthesis Enveco, KTH, EnviroEconomics Sweden, 

University of Gothenburg, Stockholm University



Environmental compensation is the focus a of a Swedish national research investment 
during 2018-2021
Seven projects
• MuniComp - on municipality perspectives. Ingemar Jönsson, Kristianstad University
• Effects on the environment and economy. Jonas Nordström, Lund University
• Systematizing ecological knowledge to optimize ecological compensation. Lina Widenfalk, SLU
• When can ecological compensation preserve biodiversity and ecosystem services? Erik Öckinger, 

SLU
• ECOCOA – on coastal areas. Lena Bergström, SLU
• ECOPAL- on compensation pools in the agricultural landscape. Katarina Elofsson, SLU
• Ethical aspects to compensation. Karin Edvardsson Björnberg, KTH Royal Insitute of Technology
Co-funded by the Swedish Environmental Protection Agency and the Swedish Agency for Water 
and Marine Management



A growing interest in compensation as a 
management tool - but many questions to 
address

Based on 75 respondents representing
experts on coastal management at Swedish 
regional and national agencies (76 %), 
universities (9 %), NGOs (8 %) and 
consultancies (7 %) in 2018

Bergström et al. 2021 (in manus)

I have only a vague understanding what it is

I know what it is but have not worked with it

Have attempted/ planning to use

This is part of my regular work

Not applicable to my situation



Many types of compensation concepts exist

• Do we need
different tools in 
all these cases

• Do the different 
types of
compensation
complement each
other - or just add
complexity?

Kostamo et al., 2020



The importance of the mitigation hierachy
• How to ensure that 

the mitigation 
hierarchy is 
followed?

• Application of the 
mitigation hierarchy 
varies between 
different situtations

• How to define
”unavoidable
damage”
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Ensuring Not Net Loss, or (preferably) net
gain

Net gain

NNLVinst (+)

Förlust (-)
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• What aspects are 
damaged, over 
what scale and 
what time 
perspective? 

• What measures are
available to apply?

• Follow-up is 
important



Polluter pays principle

How to distinguish between
compensation on the one side, and 
restoration measures which would
have been needed anyway on the 
other side?



It is particularly interesting to 
identify measures that could meet
multple objectives

Beaches -
recreation

Water quality 
- recreation

Reduced 
eutrophi-

cation

Reduced CO2 
in the 

atmosphere

Education, 
recreation Catches of fish

Erosion 
control

Reduce 
resuspension

Nutrient 
uptake

Carbon 
uptake

Biodiversity 
maintenance

Primary and 
secondary 

productivity

Binding of organic 
matter

Habitat for other 
organisms

Sediment 
stabilization

Function

Ecosystem-
services

Benefits
(examples)

Bergström et al. 2021



Thank you

Lena Bergström
SLU, Department of Aquatic Reosources
lena.bergstrom@slu.se

CREDITS: Scott Cole, Linus Hasselström, Tore Söderqvist, Patrik Kraufvelin, Ulf 
Bergström, Per-Olav Moksnes, Göran Sundblad, Sofia Wikström

mailto:Lena.bergstrom@slu.se

	SEABASED FINAL WEBINAR
	Instructions
	Program
	Dia numero 4
	What do you think about the sea-based measures?�
	Welcoming words
	Keynote on the internal nutrient load in the Baltic Sea�
	Biogeochemical cycle
	Phosphorus pools and balance in the Baltic Sea
	Dia numero 10
	SEDIMENT LEAKS PHOSPHORUS
	As a result in the Baltic Sea
	Binding of phosphorus in sediments increases when
	Are based�on following mechanisms
	Why use sea-based measures
	Dia numero 16
	SEABASED pilot results presented by project partners
	Pilot:�Nutrients from Sea to Field�
	What did we do?
	Pilot sites
	Dia numero 21
	Dia numero 22
	Dia numero 23
	Dia numero 24
	Dia numero 25
	Groundwater analyses
	Dia numero 27
	Dia numero 28
	Dia numero 29
	Dia numero 30
	Dia numero 31
	�Contact:��Annica Brink, Project Coordinator�Government of Åland�annica.brink@regeringen.ax����
	Dia numero 33
	Pilot areas in Östergötland
	Dia numero 35
	PO4-P (g/L) at 8–10 m  depth before and after spreading of the sorbent (100 g/m2)
	Results in Kyrkviken: Biomanipulation (Stickleback)
	Pilot areas in Östergötland
	Dia numero 39
	Dia numero 40
	Dia numero 41
	Dia numero 42
	Pilot areas in Östergötland
	Dia numero 44
	Dia numero 45
	Possible pike-factory: �Stora Rimmö
	Object Breviksnäs:�Probably functional pike factory today
	��Humlekärret�estimated cost �85 000€ over 3 years��Funded from another project (LONA)
	Pilot areas in Östergötland
	Dia numero 50
	Dia numero 51
	�Contact:��Maria Gustavsson: maria.b.gustavsson@lansstyrelsen.se �Kenneth Winroth: kenneth.Winroth@lansstyrelsen.se ��
	Dia numero 53
	Dia numero 54
	Dia numero 55
	Dia numero 56
	Dia numero 57
	Dia numero 58
	Dia numero 59
	Dia numero 60
	Dia numero 61
	Dia numero 62
	Dia numero 63
	�Contact:��Rosita Broström: rosita.brostrom@fiskodlarna.ax��
	WP T4: Binding phosphorous into sediment�
	Laboratory tests
	Field sites
	The Kyrkviken Bay and Kolkka Bay
	Dia numero 69
	Bottom water – short term changes but no signs of lowered P-concentrations on longer term
	The Djuröfladen Bay
	The Farstaviken Bay
	The Farstaviken Bay - Results
	Conclusions
	Conclusions
	Conclusions
	Thank you!��Contact: nils.ekeroth@niras.se 
	SEABASED �Sediment removal� 
	Pilot site selection
	Planning of sediment removal
	Pilot implementation
	Results of the sediment incubation test
	Theoretical removal of nutrients
	Sustainability
	Summary
	�Contact:�
	Which measure seems to be the most promising?�
	Experts’ views on the risks, potential and future of sea-based methods
	Experts’ views on the risks, potential and future of sea-based methods
	Coffee break
	Welcome back!
	Practical Guidelines: Future utilization of the piloted measures
	WP 1: Practical Guidelines �for sea-based measures
	The Practical Guidelines - contents
	Ecological impact assessment
	Site selection
	Risks management
	How to proceed when planning a project?
	Social sustainability survey �– mapping views of environmental authorities
	Dia numero 100
	Dia numero 101
	Cost-efficiency of sea-based measures?
	“Geo-engineering” measures
	Measures based on biomass removal
	Conclusions, part 1
	Conclusions, part 2
	Dia numero 107
	Nutrient compensation in�the aquatic coastal environment
	What is compensation?
	Why should we compensate?
	Dia numero 111
	Dia numero 112
	Dia numero 113
	Dia numero 114
	Dia numero 115
	Dia numero 116
	Dia numero 117
	Dia numero 118
	Dia numero 119
	Dia numero 120
	�Contact:��Annica Brink, Project Coordinator�Government of Åland�annica.brink@regeringen.ax��
	Expert comment on aquatic compensations 
	Aquatic compensations�- some comments on concepts and complications
	Dia numero 124
	�Environmental compensation is the focus a of a Swedish national research investment during 2018-2021
	�A growing interest in compensation as a management tool - but many questions to address
	Many types of compensation concepts exist 
	The importance of the mitigation hierachy 
	Ensuring Not Net Loss, or (preferably) net gain
	Polluter pays principle��How to distinguish between compensation on the one side, and restoration measures which would have been needed anyway on the other side?
	It is particularly interesting to identify measures that could meet multple objectives
	Thank you
	Questions and open discussion on sea-based measures
	Financier’s views on environmental projects
	How do you see the future of sea-based measures now?�
	Did this webinar change your opinion on the sea-based measures?�
	Next steps and closure of the event
	�Find contact details and more information on the project:�

