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How changes in farm structure could help 
reduce nutrient leakage to the Baltic Sea
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The specialisation and spatial separation of crop and live-
stock production is a strong driver of nutrient surpluses, 
which increase the risk of eutrophication. To address this 
well-acknowledged problem, we found scientific support 
for at least three pathways: moving nutrients, moving 
livestock, and changing our diets. 

In this policy brief, we discuss farm structure from the perspective 
of specialisation and separation between crop and livestock pro-
duction. These variables characterise agriculture in most of the 
Western world.

It is important to consider the potential contributions of farm 
structure to eutrophication, because agriculture is the single lar-
gest source of human-related nutrients to the Baltic Sea, contribu-
ting about 40% of total waterborne nitrogen inputs and 30% of 
total phosphorus inputs. In the catchment, most nutrients cycle 
through livestock; the majority of mineral fertiliser and livestock 
feed that is imported to the catchment is transformed into ma-
nure. 

Regions with large numbers of livestock in relation to agricultu-
ral land often rely on imported feed because there is not enough 
local production. In these areas, proper manure management can 
be difficult because the amount of nutrients in livestock manu-
re exceeds what local crops require. This situation can lead to 
over-fertilisation and nutrient surpluses, which increase the risk 
of nutrient leakage to the environment. 

The problems linked to the present farm structure are 
well-acknowledged and can occur at both national and regional 
levels, but potential solutions are not widely discussed. As a re-
sult, farm structure has become the “elephant in the room” when 

it comes to identifying opportunities to reduce impacts of agricul-
ture on eutrophication. 

How did we get here?
Over the past century, agriculture changed dramatically, not just 
in the Baltic Sea region, but globally. Intensification, specialisa-
tion, and segregation have been enabled and driven by technolo-
gical advances, such as synthetic and mineral fertilisers, pesticides, 
and fossil fuel-driven equipment. Additionally, governments have 
often actively encouraged this trend through agricultural subsi-
dies and trade policies aiming specifically to intensify and expand 
industrial agricultural enterprises. This structural development of 
the agricultural systems mirrors broader technological shifts in 
society and is producing more food for more people at relatively 
lower prices. 

No quick or easy solutions
In the last three decades or so, environmental policy has tried to 
address nutrient leakage in agriculture and has influenced mana-
gement practices. The Nitrates Directive, for example, is credited 
with reducing nitrogen leakage from agricultural land while ma-
intaining or even increasing agricultural production. But so far, 
environmental policy has not led to reduced nutrient surpluses 
adequately enough to protect or restore water bodies.

After examining scientific literature, we identified three major 
pathways to address nutrient surpluses associated with the pre-
sent separation between crop and livestock production. These 
pathways are not mutually exclusive and could produce other 
benefits as well, such as reducing greenhouse gas emissions and 
improving human health.
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Current barriers to redistributing manure nutrients 

• Manure is bulky and expensive to transport due to high wa-
ter content. It is possible to process in various ways to make 
it more transportable and easier to handle, but it is typically 
cheaper to use mineral fertiliser in manure-poor regions.

• Mineral fertiliser is often easier to apply and nutrients in ma-
nure are not necessarily in the optimal ratios or form to meet 
plant needs. Investments in specialised equipment for collec-
tion, handling, storage, processing, and spreading manure are 
needed.

• Proposed EU legislation aims to create common quality stan-
dards for recycled fertilisers that are currently lacking in or-
der to promote trade.

Added benefits of redistributing manure nutrients

• Better recycling of manure that reduces imports of inorganic 
nitrogen and phosphorus fertilisers would also reduce the 
energy use and greenhouse gas emissions from synthesis, mi-
ning, and transport. 

• Better recycling of manure that reduces imports of inorganic 
phosphorus fertilisers would:

– reduce dependence on mined phosphate rock, a finite re-
source with geo-political risks because reserves are concen-
trated in a handful of countries.

– reduce the inputs of cadmium to the environment. Fertili-
sers deriving from phosphate rock from certain regions, such 
as in Morocco and the West Sahara, naturally contain high 
concentrations of cadmium and are the largest source of cad-
mium to soils. 

Transport manure from areas with high livestock density and more nutrients than what the crops need to areas that 
focus on crop production.

1. REDISTRIBUTE MANURE NUTRIENTS

2. REDISTRIBUTE LIVESTOCK

Move livestock from areas with high livestock density and relatively low crop production, to areas that focus on crop 
production and have few or no livestock. 
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Current barriers to redistributing livestock

• Current locations of livestock depend on infrastructure, such 
as closeness to feed suppliers, slaughter houses, and other 
specialised facilities. Relocation of infrastructure would lead 
to additional costs.

• Natural pre-conditions set the enterprises’ direction; e.g. li-
vestock are historically reared in areas with land that is less 
suitable for crop production.

• Intensive, large-scale livestock production generally lowers 
production costs, at least when the environmental impacts or 
livestock welfare are not internalized in the economic system. 

• Political difficulties to limit livestock numbers or infringe on 
land-owner rights. 

Despite difficulties there are examples of policies that have redu-
ced livestock densities. These include the EU Industrial Emissions 
Directive and the Swedish national regulation that requires eno-
ugh manure-spreading area so that a certain phosphorus applica-
tion rate is not exceeded.

Added benefits of redistributing livestock

• Introducing ruminants in areas with mostly annual crops 
(such as cereals) leads to more diversified crop rotations in-
cluding fodder crops (such as grass-clover mixes). Diversified 
crop rotations can improve soil fertility and yields.

• Application of manure and changed crop rotations can in-
crease organic matter in soils, and thereby improve yields 
and nutrient use efficiency.

• Grazing of natural pastures can be beneficial for biodiversity. 

Here, we provide a brief overview of a complex issue; for more 
information, see the separate fact sheet: Can changing our diets 
help the Baltic Sea? 

Because food is a global business, it is not obvious that changed 
consumption in the Baltic Sea catchment would help the Baltic 
Sea. In other words, through international trade in food and feed, 
the environmental impacts of consumption may be far removed 
to other countries or continents.

First, what if people in the Baltic Sea catchment consumed fewer 
livestock products that were produced outside the catchment? 

This only reduces imports of livestock products and would have 
no direct effect on the risk of nutrient leakage to the Baltic Sea. 

Second, what if people in the Baltic Sea catchment consumed 
fewer livestock products that were produced in the catchment?

In this case, farmers could keep producing as much and under the 

same systems as today but just sell it elsewhere because of strong 
global demand. In this situation, reduced consumption of live-
stock products would not reduce in the risk of nutrient leakage 
to the Baltic Sea.

Third, what if the consumption of livestock products from the 
Baltic Sea catchment was reduced and farmers cut back on their 
livestock production?

Over time, this could reduce the risk of nutrient losses to the sea, 
but it depends on how former livestock-production land is used. 

Fourth, what if the production and consumption of livestock pro-
ducts from the Baltic Sea catchment was reduced and agricultural 
land used for feed is taken out from production?

Over time, this could reduce the risk of nutrient losses to the sea.

Current barriers to reducing the production and consumption of 
livestock products

• Trade deals encourage the export of livestock products.

• Strong and growing global demand for livestock products.

• Low awareness of environmental and health issues associa-
ted with consumption of certain livestock products, such as 
processed meats. 

Other benefits of reducing the production and consumption of 
livestock products

• Improved human health by reducing over-consumption of 
livestock protein in processed or high fat meats. 

• Fewer ruminants and reduced fertiliser use and nitrogen lea-
kage could reduce greenhouse gas emissions.

• Consuming less protein could have a minor effect on the nut-
rient content in sewage, because excretion of nitrogen and 
phosphorus would be reduced. 

3. PRODUCE AND CONSUME FEWER LIVESTOCK PRODUCTS
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BALTIC EYE – BRIDGING THE GAP BETWEEN SCIENCE AND POLICY
This policy brief is produced by Baltic Eye, a part of the Baltic Sea Centre 
at Stockholm University.
Baltic Eye is a team of scientists, policy, and communication experts.
We analyse and synthesise scientific research on the Baltic Sea and 
communicate it to stakeholders in the decision-making process.
Read more: www.balticeye.org
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RECOMMENDATIONS

What can we do about today’s farm structure?
There is no easy or one size fits all solution to the problem of farm 
structure and nutrient leakage to the Baltic Sea. A combination of 
the presented pathways will likely be needed to address the pro-
blems resulting from the present farm structure. 

Given the global nature of today’s markets for food products, 
balancing consumer demand and rural livelihoods with environ-
mental consequences will require action at both national and in-
ternational levels. 

Policies aimed at relocating livestock or nutrients and reducing 
farming pressure in sensitive areas can be implemented at natio-
nal and sub-national scales, depending on conditions.

We need to consider all pathways to reduce nutrient leakage si-
multaneously and not put all our eggs in one basket. 

Regardless of farm structure or type of farming, however, ferti-
liser should be applied according to crop needs (thus avoiding 
over-fertilisation) and farming pressure should be limited in eco-
logically sensitive areas. These basic practices are necessary first 
steps to reduce nutrient surpluses and protect the environment, 
but are not always used. 

Further examination is needed to find the best policy tool at EU, 
national, and local scales. 

• Limit phosphorus fertilisation by setting maximum 
application rates or maximum surpluses. Account 
for phosphorus status in the soil.

• Limit livestock densities under the EU Industrial 
Emissions Directive.

• Expand current zones that are deemed as environ-
mentally sensitive or vulnerable to nutrient losses 
to include livestock density limits. 

• Establish minimum proportions of locally grown 
feed at farm- or regional scale (similar to rules for 
organic labelling).

• Provide seed funding for the development of in- 
novative recycled nutrient fertiliser products.

• Establish common quality standards for recycled 
nutrient fertiliser products.
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