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Cost-effective implementation  

Allocate  smallest amount of 
resources to the pollution 
abatement, to achieve the target 
(e.g. BSAP targets on nutrient load 
reductions). 

Many abaters, spread around the 
Baltic sea.  How can the target be 
shared? 

Cost-effeciency: 

To achieve least cost solutions 
the marginal costs equalised over 
all abaters.  

When it is more costly for abater 
X than abater Y at the margin – it 
is effecient to move abatement 
from X to Y until the marginal 
abatement cost is equal.  



Results and recommendations #1

Fulfilling BSAP is costly for all countries around the  Baltic.  
Climate mitigation is also costly, and agriculture 
contributes to both.

All countries have signed up to international agreements 
(BSAP nutrient load reductions under HELCOM, climate 
mitigation under Paris Agreement):  

Combined N and P reductions reduce costs by 20% 
compared to individual implementation (Gren & Elofsson, 
2017).

Combined implementation of nutrient and climate 
policies reduces costs by 35% compared to individual 
implementation (Nainggolan et al 2018). 



Innovation and technology 

Incentives to innovate, use novel technologies

Swedish patent data over a 50-year period: increased regulation induced 
innovation in the wastewater treatment sector

Short-run effect was estimated to 40-70% in the years after the 
introduction of new environmental regulations. 

A corresponding effect could not be identified in the agricultural sector. 
Difference in policy design: 

In the wastewater sector performance standards are used, setting limits 
on emissions. 

Agriculture: design standards, specific technologies required and 
subsidized. 



Results and recommendations #2

Farm survey data from GO4BALTIC 

on farmers adoption of technologies –

reasons for investments analysed.

Expansion of production the main reason; 

regulation and subsidy to a less extent.

We suggest to introduce emission performance standards for larger 
farms in order to encourage innovative activity. 

Replace current EU and national regulations for agri-environmental 
measures, by performance standards that allow farmers to apply 
novel technologies.



What matters for the agri-environment?
• Arguments for conservation agriculture:
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• Less tillage/No tillage

• Retain crop residues

• Crop rotation

• Cover crops

• Reduce grazing pressure to increase soil 
cover

• Repair erosion gullies

• Control run-off

• Reduce agro-chemicals use

• Establish vegetative buffers

• Grow trees

• Improved management of irrigation water

• Establish native vegetation

• Fence native vegetation

• Protect breeding areas and wild food 
sources of birds

• Increase variety of crop species/varieties

Sources: D. Montgomery, 2018; D. Pannell, 2018



Incentives for farmers, AES

Survey of 2439 farmers in 5 BSR  
countries in 2017

Incentives to adopt Agri-
environmental schemes analysed

Relevance: CAP post-2020

Contracts Farm 

survey

Share of utilised agricultural  

area covered with AES, Eurostat



Adoption  process
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Awareness of the problem or 
opportunity

Non-trial evaluation

Trial evaluation

Adoption

Review and  modification

Non-adoption or disadoption

Pannell et al., 2006



Factors affecting adoption decision by 
farmers
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• The existence and strength of landholders’ 
social networks and local organisations

• The physical proximity of other adopters is 
positively related to adoption

• The physical distance of the property from 
sources of information about the innovation is 
important

• A history of respectful relationships between
landholders and advocates for the innovation, 
including scientists, extension agents, other 
landholders, and private companies

• Ethnic and cultural divisions within a landholder
population can act as significant barriers

• Extension, promotion and marketing programs 
by government workers and/or the private 
sector can be positively related to adoption

Pannell et al., 2006



Factors affecting adoption decision by farmers  
(cont)
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• Profit expectations are an important influence on 
investment plans (and, thus, on adoption decisions). 
Lack of financial viability would be an 
counterargument

• Access to and reliance on off-property income can
influence the adoption of practices by increasing
financial security but also by decreasing the 
tendency to adopt some practices that would 
increase profitability but involve greater 
management demands.

• Property size is often, but not always, related to
innovation adoption larger areas tend to increase the 
overall benefits of adoption of beneficial innovations 
and so increase the likelihood of adoption.

• Age would appear to be of particular relevance to
adoption of conservation practices that have long 
lags between investment and payoff. Older farmers
may have less incentive to invest in something that 
will be primarily of benefit to the subsequent owner

• There can sometimes be relationships between
education and the adoption of conservation 
practices. It has often been concluded that beneficial 
innovations tend to be adopted more quickly by 
landholders with higher levels of education

• The reason for holding land (e.g. agricultural 
production vis a vis lifestyle) can influence adoption 
decisions.

Pannell et al, 2006



Adoption of new practices in agriculture (Pannell et 
al., 2006)

Personal factors

Reason for land 
holding and 

management; age, 
education

Social factors

Trust to the 
government policy; 

example of neighbours

Cultural factors

Openness to new 
things vs conservative 

approach
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Economic factors

Profitability, cost of 
making changes in 

management, size of the 
holding, risks involved; 

extension service 
available 



Choice card (example) used in BONUS Go4Baltic 
survey among 2439 farmers in 5 BSR countries
(Hasler et al., 2018 in print)
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302 respondents from Estonia
469 in Denmark, 
528 in Finland, 
540 in Poland and 
600 in Sweden.

WTA – Willingness to Accept



Results and recommendations #3

Minimum willingness to accept (WTA) levels

for adoption of AES.

These results vary substantially between

countries.

Farmers prefer shorter-term contracts and

contracts that require enrolling smaller areas of

land.

Farm type, farm size, country of origin also play a role.

Differentiated contracts will have a higher probability of
participation than uniform payment schemes.

Results support the ongoing CAP 2020 revision.



Trading water quality 
and/or nutrients

• Large heterogeneity in costs of abatement across polluters: 
opportunities for implementing economic instruments for water 
quality management.  

• Examples: Trade of manure, trading water quality requirements
(WWTP and drainage systems).

• Water quality trading scheme: cost-effective policy mechanism with 
reliable target achievement.

• Few schemes have been implemented in practice and even fewer 
successes have been reported.



Results and recommendations#4

Relatively cost-effective, but heterogeneity between farmers /abaters is 
big

Farm characteristics influence the decision on supply/purchase  of 
nitrogen abatement, as well as the amounts being traded. Farmers trade, 
but there are barriers. Might be uncertainty.

Citizens and experts prefer direct regulation and agri-environmental 
subsidies to nutrient trading. For experts’, however, nutrient trading is 
unlikely to deliver sufficiently large cost savings in order to be preferred to 
other types of measures. This potentially explains the low up-take of 
water quality trading schemes outside the United States. 

Still interesting from economic point of view!
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Reduce
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climate change
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Differentiate 
subsidies 

Difficult, but aims
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