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Executive summary
Ecological recycling agriculture (ERA) is a form of organic



Nutrient management legislation, now narrowly focused

farming where crop and animal production are tightly

on regulating manure application and handling, should be

integrated, resulting in low animal densities, high animal

refocused on total N and P flows in agriculture. Although

feed self-sufficiency, and low plant nutrient surplus. Model

artificial fertilizers cause little nutrient leakage where

estimates indicate that a conversion to ERA would enable

applied, they are the root cause of high animal densities

agriculture in the Baltic Sea region to meet the plant nutrient

and manure surpluses.

reduction targets agreed under the Baltic Sea Action Plan
(BSAP).



optimal levels. This can be done by taxing nutrient inputs,

This paper explores the policy options available to

or by legislated nutrient bookkeeping systems – in

governments that wish to promote a conversion to ERA. It

combination with professional advice and training.

concludes that although WTO and EU memberships impose
certain policy restrictions, national flexibility is considerable



For EU member states, there exist a number of little-used



recycling should be given priority over passive mitigation

Policy (CAP) to reward farmers for recycling practices. While
introduce ERA on a broad scale, much can be done already

measures.



Better crop rotations, including nitrogen-fixing legumes,
should be promoted or required.

in the current policy framework.
A number of policy tools are already used by national

In advisory systems, environmental legislation, and agrienvironment support, measures which improve nutrient

possibilities to utilize funding from the Common Agricultural
more fundamental reform of the CAP would be needed to

Maximum legal stocking rates should be reduced to better
match on-farm feed production.

both in terms of legislation, taxation and financial support
schemes.

N and P inputs should be reduced below economically



Organic farming should be more systematically promoted.

governments to address nutrient surpluses in agriculture, but

While the current organic baseline is far below the ERA

coherent strategies are missing and the systemic nature of

standard of recycling, it is also far ahead of conventional

nutrient surpluses – emphasized by current science – is not

agriculture. Support to organic farming should however

well understood.

be differentiated so that steps toward ERA are rewarded.

Among the key recommendations in this paper are the
following measures, all of which are immediately available

Although these and other measures discussed in this paper

to national governments.

can be introduced by individual governments, it would be
strategic for Baltic Sea region countries to agree on a set
of joint actions. This would also create a strong platform to
influence future CAP reforms.
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Introduction
Ecological recycling agriculture (ERA) is a concept which was

is estimated to 116 000 tons N and 5 600 tons P,

developed in 2003-2006 during the first phase of the BERAS

corresponding to 86 % (N) and 37 % (P) of the total BSAP

project as a possible response to the excess nutrient leaching

reduction targets (HELCOM 2007b). This best-available-

from current farming systems in the Baltic Sea region.

technology scenario is based on a complete conversion of all

1

The Baltic suffers from heavy eutrophication, and it is
generally acknowledged that flows of nitrogen (N) and
phosphorus (P) from its catchment area must be radically
reduced. The Helsinki Commission, an intergovernmental
body comprising all nine states bordering the Baltic, has
adopted a Baltic Sea Action Plan (BSAP) with ambitious
reduction targets of 18 % for N and 42 % for P (HELCOM
2007a).
It is estimated that agriculture is the source of around
half the anthropogenic N and P flows to the Baltic. While
contributions from some other sources are decreasing, those
from agriculture are not (HELCOM 2010, HELCOM 2011).
On the contrary, under a business-as-usual scenario, a
substantial increase of nutrient leaching from agriculture is
predicted, as farmers in Poland, Latvia, Lithuania and Estonia
are expected to shift from their present low-input technology
to the high-input farming which is the current standard in
neighbouring Nordic countries and Germany. This could
increase N and P flows to the Baltic by as much as

farming in the region to ERA.
Ecological recycling agriculture
ERA is based on the well-established organic farming
standard, but with added, higher requirements on nutrient
recycling. In particular, ERA requires a high degree of
physical integration between crop production and animal
husbandry. Crops for animal feed must be grown on-farm
or on cooperating farms in the immediate vicinity. This is a
necessary prerequisite for the very high degree of nutrient
recycling possible with ERA.
The reason why crop-animal integration is a key factor is
quite obvious. Consider the structure of agriculture in the
Baltic Sea region. Like in most of Northern Europe, farming
is focused almost completely on animal products. Typically,
70-90 % of arable land is devoted to animal feed crops.
In addition, considerable areas of permanent grassland are
exclusively used to feed animals, by grazing and/or cutting for
winter fodder.

40-50 %, making BSAP targets impossible to achieve

Regional specialization

(HELCOM 2007b).

In the current production system, there is a very high degree

In an alternative scenario however, using best possible

of regional specialization, with some regions dominated by

agricultural practices, this projected increase can be avoided

animal husbandry, others by crop production with few or no

entirely. Instead, current N flows from agriculture can be

animals. But as the crops produced in crop-growing regions

reduced by half, and P flows from agriculture eliminated

are also mostly for animal feed use, there is a constant

altogether. The reduction potential of improved practices

one-way flow of plant nutrients out of those regions, and a
corresponding one-way influx to animal husbandry regions.

1

Baltic Ecological Recycling Agriculture and Society; see www.beras.eu
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For crop-growing regions, the result is a permanent deficit

crop production is limited. This is correct, but the common

of plant nutrients, which is covered by application of artificial

conclusion, that artificial fertilizers are therefore not part of

fertilizers. In animal husbandry regions, the opposite happens.

the problem, is erroneous. It is in fact the fertilizer use in

The constant flow of plant nutrients from external sources –

crop production which enables the nutrient surplus in animal

national and international – results in a permanent surplus of

husbandry.

plant nutrients, parts of which end up as pollutants in air and
water, including the Baltic Sea.

The excess nutrients on animal farms thus directly corre
spond to the nutrient deficit on crop-growing farms. By re

While animal husbandry farms and their excess manure are

cycling them back to crop production, the need for artificial

thus the immediate source of nutrient leakage, it is important

fertilizers can be eliminated. However, manure is a resource

to realize that in a systems perspective, the root of the problem

that cannot be transported over long distances in a resource-

is the constant inputs of new plant nutrients, which occur

efficient manner. Both in terms of money and energy, the

mainly on crop-growing farms in the form of artificial fertilizers.

cost is too high. Consequently, the only solution is structural

It is often noted that nutrient leaching from fertilizer-based

change, co-locating animal husbandry with the corresponding
feed crop production, and matching animal numbers to the

Nitrogen balance Swedish dairy farms
200

In Out
163 136

core of the ERA concept.
Effects of ERA

180

ERA farms always integrate crop and animal production.

Nitrogen input
160
140

Fertilizer+feed

They have a low animal density of maximum 0.75 livestock

Fixation+deposition

units per hectare, and a high level of animal feed self-

Nitrogen output
In
74

120

Out
84

sufficiency, with a minimum of 85 % produced on-farm or
near-farm (Granstedt et al 2008). This production model

Surplus

results in very low plant nutrient levels in the farm ecosystem

Products

100

and highly efficient nutrient recycling. In comparison, the
European organic certification standard requires that at least

80

50 % of the animal feed is produced on-farm or near-farm,

60

In Out
47 34

62
46

40
35

self-sufficiency level is achieved (EU 2008b).
meeting the ERA criteria, distributed over eight of the nine

24
11

0
Conventional
n=1517

and it has no specific limit on animal density, as long as the
In 2003-2006, BERAS surveyed a sample of 42 farms

36

20

Organic
n=107

ERA
n=7

Source:
Author’setcalculation
on data et
in al
Granstedt
Sources:
Wivstad
al 2009,based
Granstedt
2005 et al 2005,
W ivstad et al 2009
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on-farm or near-farm crop production potential. This is the
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states bordering the Baltic. Farmgate nutrient balances were
calculated for each farm. On average, the N surplus on ERA
farms was more than 30 % lower than the average for the
whole Baltic Sea region. In countries with high-input agri

culture, such as Sweden or Finland, the N surplus on ERA

Reactive nitrogen creation 1860-2000

farms was less than half the national average. These figures

Million tonnes N per year

translate to a reduction in N leaching of around 45 % if all

300

42 ERA farms are compared to the regional average, or over
70 % if looking at high-input areas only2 (Granstedt et al 2005).

Industrial N fixation
Fossil fuels
Biological N fixation on farmland
Biological N fixation in nature
Lightning

250

ERA involves a number of technological changes, notably
in crop rotations and animal feed composition, but the main

200

explanation for the very low surplus figures on ERA farms is
simply a very low plant nutrient input.

150

A recent study compared plant nutrient balances from
conventional and organic dairy farms in high-input areas of

100

southern Sweden. On average, conventional dairy farms had
a total N input of 198 kg per hectare (fertilizer, animal feed,

50

biological nitrogen fixation, atmospheric deposition). The
average for organic farms was 120 kg (Wivstad et al 2009).

2000
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1970
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1920
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The corresponding figure for the seven Swedish ERA dairy

0

farms in the BERAS sample was 59 kg (calculated by the
author based on data in Granstedt et al 2005). N surplus

Source: Author’s calculations based on data in Galloway et al 2003

figures followed the same pattern. The average was 136 kg
per hectare on conventional farms, 84 on organic farms, and

limited interest, since neither of those two alternatives can

only 34 on ERA farms.

sustain current output levels while meeting BSAP reduction

It should be pointed out that there is also a downside to

targets. ERA is in fact the only option which enables both

ERA. It does involve a reduction in output per hectare, as

sufficient food production and sufficient reductions in nutrient

must be expected when external nutrient inputs are reduced

flows. There are some other scenarios which could deliver

to a minimum. More land is required to produce the same

comparable N and P reductions, but they involve large-scale

amount of food. In terms of production per kg N on the other

removal of land from agricultural use, and would cause much

hand, ERA is considerably more efficient than other models. In

more drastic cuts in production than ERA.

the Swedish dairy farm study, both conventional and standard

One such scenario was presented in a report by the

organic farms had a nitrogen efficiency of around 30 per cent,

Swedish Environmental Protection Agency (Naturvårdsverket

while the Swedish ERA dairy farms converted over 40 per

2008). To achieve a reduction of the N load from agriculture

cent of their N input into products.

corresponding to around 40 per cent of the national target, it

However, comparisons of output figures between ERA and
conventional agriculture or standard organic farming are of

was estimated that around 1/3 of all arable land would need
to be taken out of production and converted to green fallow

The N surplus in a plant nutrient balance is not equivalent to N
leaching, but a high surplus indicates a high risk of leaching. Only
a part of the surplus will leach into water bodies. How much varies
widely, depending on a number of factors related to soil structure,
temperature, rainfall, cropping patterns, etc.

2
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– most of it in highly productive coastal regions in the South.

There are essentially only two routes for N to enter ecosystems

According to the study, this would reduce production of most

– as ammonia (NH3) formed by biological or industrial

annual crops – cereals, potatoes, oilseeds and others – by

nitrogen fixation, and as nitrogen oxides (NOx) created by

80-90 per cent, make Sweden completely dependent on food

lightning. But once in place, those compounds can recombine

imports, and eliminate up to 38 000 jobs in agriculture and

in various ways and multiple steps to form any other

food industry.

nitrogenous compound. This means that it does not matter

Global N and P flows
The eutrophication of the Baltic is in itself sufficient rationale
for decisive political action. Nevertheless, it is important to
remember that it is only a regional instance of what is now
widely described as fundamentally disturbed N and P cycles
on the global scale. Human activity now adds more N to
terrestrial ecosystems every year than all natural processes
taken together, and P flows are estimated to be three times
larger than pre-industrial levels. In both cases, agricultural
activities are the main causes, in particular the application
of artificial fertilizers (Rockström et al 2009, Smil 2000).
The main environmental effect of excess P is an overfertilization of natural ecosystems, most often marine environ
ments such as the Baltic. In marine ecosystems P is typically
the limiting factor for organism growth3.
The effects of elevated N levels are more complex, and
have been described as a “nitrogen cascade”. N atoms, once
transferred from inert nitrogen gas (N2) into reactive nitrogen
compounds, move in largely unpredictable patterns through
ecosystems and are capable of destabilizing various natural
systems (Galloway et al 2003). Major environmental effects
attributed to the global excess of reactive N include
• eutrophication by nitrates (NO3-)

much where or in what form N is introduced to ecosystems.
Any N addition has a potential to contribute to any of the
various environmental effects.
Furthermore, as long as reactive nitrogen is not denitrified
back into N2 gas, it will continue to have an impact on eco
systems. This implies that when annual additions of reactive
N exceed the denitrification rate – as they have now done
for decades on a global scale – there is a cumulative effect.
Remaining excess N from years past is still chemically active,
and the impact of each year’s addition comes on top of that.
There is a strong scientific consensus that anthropogenic
flows of both N and P must be drastically reduced, not only
in eutrophication-sensitive areas, but on a global level, in
order to avoid irreversible damage to major biogeochemical
processes. Anthropogenic N flows are identified as the most
urgent problem, and may need to be reduced by as much as
75% (Rockström et al 2009). This has major implications
for agriculture. According to the recently published European
Nitrogen Assessment, farming is responsible for more than
4/5 of all anthropogenic N inputs in Europe, and around
70 % of this comes from artificial fertilizer alone (ENA 2011).
While the urgent need to reduce eutrophication pressure
on the Baltic Sea remains the most immediate reason for a
conversion to recycling practices in agriculture, the global

• acidification by nitrogen oxides (NOx)

picture adds weight to the argument. In particular, it should

• global warming by nitrous oxide (N2O)

provide reassurance to governments that radical measures

• breakdown of stratospheric ozone by nitrous oxide (N2O)

for fundamental change in agriculture will not put the region

• reduced biodiversity as N-loving organisms expand their

in an isolated or precarious position, but rather give it a head

space.
For the full story of “humanity’s addiction to phosphate rock”, see
Cordell et al 2009).

3
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start in a process which will soon need to be adopted by
governments worldwide.

Baltic Sea catchment area

Sea region (coastal states as well as catchment area) are
European Union members, the EU Common Agricultural Policy
(CAP) plays a central role here. But it should be noted that
the perspective is that of national governments and their total
range of policy options, CAP-related or otherwise.
The second part reviews a number of examples where
agricultural policy tools have been or could be used in ways
supportive of ERA. It is by no means a complete review, but it
illustrates the range of possibilities, and also discusses some
possible near-term improvements to exisiting policies.
The analysis has not been limited to policy interventions
which can support ERA in the narrow sense – farms which
fulfil the complete definition as presented above. On the
contrary, it tries to identify the broadest possible range of
measures which may be used to promote steps in the direction
of ERA, from any starting point a farm may have, be it average
conventional agriculture or a relatively advanced stage of
organic farming. Likewise, it looks both at measures which
Copyright HELCOM 2012

can reward steps in the direction of improved recycling, and
measures which can sanction anti-recycling practices.
Some other limitations apply, however. Only public policy

Scope of paper

measures are covered. There is a whole range of other actors

This paper will explore the policy options available for

who influence the development of agriculture: consumers

governments that wish to initiate or support a process of

and the market actors linking them to farmers, NGOs such as

conversion to ecological recycling agriculture. The focus is on

environmental and consumers’ organizations, farmers’ unions,

the Baltic Sea region both in the narrow sense (the nine states

research institutions, organic certification bodies, to mention

around the coastline ) and in the wider sense (the catchment

just a few. All of these are necessary partners if a recycling

area shared by 14 states5). However, much of the analysis

farming model is to succeed. They have been excluded here

should be equally applicable to neighbouring parts of Europe

only to keep the task manageable.

4

with similar agricultural conditions and policy landscape.

The paper mainly looks at near- and mid-term options,

The text is divided in two main parts. The first part is an

available immediately or in a perspective of a few years, with

inventory of agricultural policy tools available to governments.

out a need to wait for international policy changes to happen.

Given that the great majority of governments in the Baltic

Denmark, Estonia, Finland, Germany, Latvia, Lithuania, Poland,
Russia, and Sweden.
5
The coastline states plus Belarus, the Czech Republic, Norway,
Slovakia, and the Ukraine.
4
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Available agricultural policy tools
This chapter will provide an overview of the main agricultural

All other forms of support have various forms of restrictions

policy tools available to governments that wish to promote a

under the AoA, but Green Box measures can continue

transition toward ecological recycling agriculture. Next chapter

indefinitely without any time or budget limits.

will give examples of how these tools have been or could
be used.
Two major international frameworks define the limits for

Of the 14 states with territories in the Baltic Sea catchment
area, all except Belarus are WTO members, and Belarus holds
observer status and aspires to membership. Consequently,

national agricultural policy in the Baltic Sea region: the

the conditions of the Green Box can be regarded as a de facto

WTO Agreement on Agriculture (AoA), and the EU Common

limit for the policy space available to the governments in the

Agricultural Policy (CAP). Both, as we shall see, provide

region.

ample flexibility for national initiatives.
The WTO Agreement on Agriculture
Until 1995, agriculture was almost entirely excluded from
the multilateral trade agreements negotiated through GATT
(the General Agreement on Tariffs and Trade). This changed
completely with the conclusion of the Uruguay Round and the
establishment of the new World Trade Organization.
The WTO Agreement on Agriculture (AoA) is very broad
in scope. It regulates not only traditional trade issues related
to market access and tariff levels. It also establishes a detailed
set of rules for the design of national agricultural policies,
which lays down specific conditions for how various forms of
government support may be used, and prohibits some kinds
altogether.
The key principle in the AoA is that agricultural support as

The Green Box – Annex 2 to the AoA – allows eleven
different types of agricultural support. Three of these are
directly relevant in the context of ERA.

General services. Assistance that a government provides
to farmers in a range of areas, including research, training
and advice, and infrastructure.

Decoupled income support. Direct payments to farmers
which must not be related to production in any way, but
which can be subject to, for example, environmental
conditions.

Government environmental programmes. Direct payments
to farmers covering the costs of specific environmental
measures.
The EU Common Agricultural Policy
Most of the states in the Baltic Sea region are also European

far as possible should be “decoupled” from what and how

Union members. The only non-member with a Baltic coastline

much farmers produce – on the assumption that this will

is Russia. Three additional non-members have territory in the

reduce the impact of the support schemes on international

catchment area: Norway, Belarus, and the Ukraine. As part

markets.

of the European Economic Area (EEA), Norway adheres to

In practice, this has led to a situation where virtually all
new agricultural policies in WTO member states are designed
to comply with the conditions of the WTO Green Box – the

most EU policies, but the agricultural policy is one of the few
exceptions.
The Common Agricultural Policy (CAP) is one of only

category of agricultural support which is regarded as having

a handful policy areas in the EU which are completely

“no, or at most minimal, trade-distorting effects” (WTO 1994).

harmonized. This means that all long-term and framework

14

Policy interventions for ecological recycling agriculture

decisions are taken jointly by EU member states in the

Although the exact final outcome cannot be predicted yet, the

Council – and since 2010 in a co-decision procedure with the

broad lines are already established. Probable changes from

European Parliament. Most budgetary support to agriculture

2014 will be flagged in the following where applicable.

is also on EU level, and external relations, for example
negotiations on agriculture in the WTO, are co-ordinated by
the European Commission.
The CAP goes back to the founding of the European
Community in 1957. Until the 1980s it was a traditional
production support policy based on market regulation and
price support through tariffs, variable import levies, and
export refunds. Since the early 1990s a number of reforms
have been implemented to bring the CAP in line with the
requirements of the WTO AoA.
Today, the bulk of CAP expenditure is direct payments to
farmers (around 70 %), and most of the remainder is spent
on rural development and environment programmes (around
23 %). Almost all of this qualifies for Green Box status.
Although most of the market regulation and price support
mechanisms still exist, they are little used and in most years
only account for 5-10 % of the total budget (the figure varies
considerably over time depending on market conditions).
Available policy tools
Because the CAP is the policy environment for the

EU Second Pillar
In the CAP, policy tools relevant to ERA are found primarily in
the so-called Second Pillar, the European Agricultural Fund for
Rural Development (EAFRD). This is the newest component
of the CAP. It started on a very small scale in the 1970s
with investment support to farm modernization and regional
support to mountain farmers. The first agri-environment
payments were added in the mid-1980s. With the major
reforms from 1992 onwards these “accompanying measures”
have been turned into a substantial part of the policy.
Each reform has shifted a little more of the budget from the
First Pillar (market regulation and income support), bringing
the rural development measures to their present level of
almost one quarter of total CAP spending. The impact on farm
level is even greater, because all Second Pillar payments must
be co-financed by member state budgets. In most cases the
member state share is 50 % (one euro from the member state
for each euro from the EU). In economically weaker regions,
the member state share is reduced to 25 %.
All Second Pillar spending is Green Box compliant under

overwhelming majority of governments in the Baltic Sea

the WTO AoA. Although the whole policy is now referred to

region, the following inventory of available policy tools will be

as “rural development”, agri-environment measures remain

done from the perspective of an EU member state. The non-

an important part, about one quarter of total Second Pillar

members in the region are in principle free to use additional

spending, or about 6 % of total CAP spending.

or different policy tools. But given that they also strive to stay
within the limits of the WTO Green Box, their policy choices

Reform proposal

tend to be very similar.

The current reform proposal however indicates a major policy

A new reform of the CAP is under negotiation at the time of

shift. For the first time since the creation of the Second Pillar,

this writing. A first draft of the legislative texts was published

no further budget transfer from the First Pillar is foreseen.

by the EU Commission 12 October 2011 (European Commis

Instead, the proposed budget indicates a slow decrease

sion 2011c). Final political decisions are expected late 2012

of funding to both pillars of about 13 % over the 7-year

or early 2013, and the changes will go into effect from 2014.

period 2014-2020 (European Commission 2011b, 2011c).
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However, it is also proposed that member states should be

there is a smorgasbord of 45 measures to choose from, many

allowed to voluntarily transfer up to 10 % of their allocated

of which are also very broadly formulated, such as “vocational

First Pillar funds to the Second Pillar. On the other hand, there

training and information”, “agri-environmental commitments”

would also be an option for member states with low First Pillar

or “modernisation of agricultural holdings”.

payments to increase them by transferring funds from the

There are relatively detailed rules about the administrative

Second Pillar (up to 5 %). In the Baltic Sea region, this option

aspects – programming, approval, reporting, maximum levels

would be available to Estonia, Finland, Latvia, Lithuania,

of payments – but very few restrictions on the actual content

Poland, and Sweden.

of the measures. Member states (or regions in the case of

Something which may also change considerably in 2014

federal states) design a multi-year programme proposal, where

is the distribution of Second Pillar funds among member

they select the mix of measures they prefer, and as long as

states. This distribution is now very uneven, reflecting

they can plausibly show that their programmes contribute to

various political decisions in the past. For example, certain

the objectives, they are approved. Only one measure – agri-

financing levels have often been granted as part of accession

environment – is compulsory to include in every programme

agreements. There is also a practice of rewarding member

but member states are free to make it large or small.

states which spend their whole funding allocations with

As a result, both the mix of measures and the design of

increased funding, and vice versa. There has been much

individual payments differ widely between member states.

discussion about basing the distribution instead on more

Some regional patterns can be observed, for example that

objective criteria, but on this point there are still no concrete

agri-environment measures have a greater role in a band

proposals from the Commission.

across Northern Europe from Ireland to Finland, while

The combination of a shrinking total budget for the Second
Pillar and a more equal distribution between member states

competitiveness measures dominate in most otherplaces
(Copus 2010).6
Agri-environment measures are obviously very relevant to

could have considerable impact on the possibilities to promote
ERA in the Baltic Sea region, where most of the EU member

the promotion of ERA, but because programme design is so

states currently have larger Second Pillar budgets than the EU

flexible, a number of other measures can be of interest as

average (all except Denmark and Germany). In five countries,

well. Training and information measures, for example, are

Second Pillar payments to farmers are actually larger than

more or less necessary as complements if agri-environment

First Pillar payments (Estonia, Finland, Latvia, Lithuania, and

measures are to be successful, as are advisory services. The

Poland).

relevance of competitiveness measures is perhaps less obvious,
but measures such as investment support to modernisation

National flexibility

of farms or infrastructure can also be designed to support

The Second Pillar allows member states a high degree of

investments necessary for the transition towards ERA. Quality

flexibility. The EU Rural Development Regulation (EU 2010a)

and marketing measures can give priority to ERA products.

only provides a skeleton framework based on three very broad

Natural handicap payments can be differentiated on the basis

objectives: improving the competitiveness of agriculture and

of animal density or crop mixture to create incentives for ERA.

forestry, improving the environment and the countryside, and
improving the quality of life in rural areas. Based on these,
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An excellent entry point to further information about the Second
Pillar is the web portal of the European Network for Rural
Development at http://enrd.ec.europa.eu/

6
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Source: Author’s calculations based on data from EU Commission DG Agri and Eurostat

EU First Pillar

production support. Before decoupling was introduced in

The First Pillar support systems, which still account for more

2005, direct payments were based on crop yields and number

than 2/3 of the total budget, are the descendants of the

of animals, so that a farm with good soils and high yields, or

historical CAP. They still include some market regulation tools

high animal density, was additionally rewarded with higher

which remain practically unchanged since the 1950s, such

payments. This seemingly backward logic has historical

as intervention buying, storage systems, and export refunds,

reasons. The original CAP promoted production by guaranteed

but most of the First Pillar budget has been moved into direct

farm prices, and when the price guarantees were reduced from

payments. A small portion of these remain coupled, which

1992 onwards, direct payments were designed to compensate

means that they are paid to specific crops or products. But

for the income loss – which was greater where production was

the bulk of the direct payments are now decoupled – paid per

higher.

hectare of farmland without any requirement for a specific

When decoupling was introduced, these disparities were

production, or indeed any production at all. This is called the

mainly left unchanged, both between member states, and

single payment scheme, and it is WTO Green Box compliant,

between farms and regions in each member state. In their

while the coupled payments are not.

implementation of decoupling, member states could opt for

Although the single payment has been decoupled from

a more equal distribution of payments inside their borders,

production requirements, the distribution of the payments

and some did, but between member states there was no

between farmers still to a large extent reflects the historical

redistribution at all. Disparities were further increased in the
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most recent enlargement (2004 and 2007), when the 12

Basic conditions for support (cross-compliance). While

new member states were mostly allocated very low payment

First Pillar payments are not tied to specific commitments like

levels (based on a historical record of low-input and low-yield

Second Pillar support, there is a set of baseline conditions

production) and even those levels will not be reached until

which must be fulfilled by the farmer in order to qualify,

after a long phase-in ending in 2013 (2016 for Bulgaria and

referred to as cross-compliance. These conditions include a

Romania).

number of EU regulations and directives, but also relevant

In contrast to the Second Pillar, there is no member state

national environmental legislation to ensure what is referred

co-financing in the First Pillar. All payments are covered by

to as “good agricultural and environmental condition”

the EU budget to 100 %. Another important difference is that

(EU 2009a).

while direct payments under the Second Pillar must always

While there are thus no requirements that go beyond what

be justified by a specific commitment made by the farmer,

is already in EU or national law, the link to the payments

and can never exceed the cost or income loss associated with

adds a new level of sanctions to that legislation. The potential

this, the decoupled First Pillar payments do not need any

reduction in First Pillar support for breaking the rules is

justification at all. This follows from their status as income

usually much more substantial than any possible fines under

support under the WTO Green Box.

the national legal system.
Because any change that a government makes to the relevant

National flexibility

legislation automatically becomes part of the cross-compliance

Even though member states have no part in the financing

conditions, this in fact provides a route for member states to use

of the First Pillar payments, they now have considerable

the weight of the First Pillar payments to achieve environmantal

influence over their national implementation. Historically,

improvements in their own territory. The legislation must

this has not been the case. The old price support system

stay within the framework specified in the EU direct support

was strictly an affair between the EU and the farmer, and

regulation, but just like the framework for Second Pillar support,

it was very uniform across all member states. The current

it leaves great flexibility to member states.

situation, with a whole array of different options for national

Distribution of EU funds. When decoupling was

governments, is a result of the reform process of the past

introduced, each member state was allocated a ceiling

20 years, where increased flexibility has been one of the

for their total use of EU funds. The default alternative

tools used by the Commission to gain member state

was to distribute the money – or to be exact, the payment

acceptance for the often controversial changes.

entitlements – to each farm on the basis of historical records.

Several of these national options are of interest for
governments that wish to promote a transition toward ERA.
Even though the flexibilities are limited, the potential effects

But member states were free to choose several different
options, or even combinations of these.
For example, the pre-decoupling hectare payments were

can be considerable because the First Pillar is such a large

only granted to annual crops such as cereals and oilseeds, not

part of the CAP. The fact that no national co-financing is

to grass/clover grown for hay, silage or grazing on arable land,

required can also be important, especially for member states

and not to permanent pasture. Member states could now

with limited budgets.

choose to include such areas.
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There was also an option to distribute the payments on

The original Article 69 scheme was little used by member

the basis of regional or national averages, instead of to each

states, mainly because various cumbersome conditions

farm according to its own historical record. Under this option,

reduced its usefulness (IEEP 2008). The current Article 68

member states could also define different payment levels for

scheme has proven much more attractive, and almost all

annual crops, grassland, and pasture.

member states have used it to some extent, and for a great

In addition, there remained a limited possibility to retain

variety of different purposes (European Commission 2011a).

some coupled payments, for example to suckler cows and a

However, under the new reform proposals tabled by the

few specific crops.
Given all the possible combinations, and the additional

Commission in October 2011, some of the national flexibility
in Article 68 would be removed again. In particular, the

option of a stepwise change over a period of years, this

possibility to have national schemes with decoupled support

created a complex but very flexible system, and member

would be eliminated. Only coupled payments would be

states made very different choices.

allowed.

"Specific support” under Article 68. Another option
allowed member states to reduce their budget ceiling for direct

Reform proposal

payments by up to 10 %, and instead use those funds for

The two major changes to the direct payments in the current

nationally designed support schemes. The mechanism was

reform proposal may not directly influence the policy options

originally called national envelopes. Since 2009, when it was

relevant to ERA, but they will alter the fundamentals of the

expanded and made more flexible, the official name is specific

system so much that they will have indirect effects.

support, but it is most often referred to as Article 68 support

Convergence. One main objective of the coming reform is

(while the original version was known as Article 69 support).

to get in place a new and more equal basis for the distribution

Article 68 support schemes must be designed for a

of direct payments, and reduce the historically motivated

limited number of objectives, including environmental

differences both between and within member states – a

benefits, animal welfare, quality and marketing of products,

process which is now called convergence. This is highly

disadvantaged areas or sectors, and crop or animal insurance

controversial as it involves redistribution of EU funds from

– objectives which by and large overlap with those of the rural

richer to poorer agricultural regions. The Commission is

development measures under the Second Pillar.

now proposing a model with a very long phase-in period for

The support can be of two kinds. It can be a coupled

convergence within member states (to 2019), and only

payment linked to a specific sector or type of production. In

a minor redistribution between member states in 2014, with

this case, a maximum of 3.5 % of the direct payment ceiling

no further changes until after 2020. Nevertheless, reaching

may be used. Or it can be a decoupled payment fulfilling the

agreement on the principle would be a major achievement,

same conditions as the agri-environment programmes in the

as it would at long last close the door on the conception of

Second Pillar. In this case, up to 10 % of the ceiling may be

direct payments as compensation for the removal of price

used. In effect, this amounts to an extra agri-environment

guarantees, and make it clear that tax money to agriculture

programme, but located in the First Pillar and with 100 %

henceforth has to be motivated by the provision of public

EU financing instead of 50-75 %.

goods to society as a whole.
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"Greening”. Another major change proposed is what is

a complement, which has drawn criticism from the original

informally referred to as a “greening” component. In the

proponents (Birdlife et al 2011). Against this can be argued

formal proposal it is called “Payment for agricultural practises

that by moving some environmental conditions into the First

beneficial for the climate and the environment”. It is proposed

Pillar, budget space is liberated for new measures in the

that 30 % of the direct payments should be reserved for

Second Pillar.

such payments, and they will only be made to farms which
fulfil three additional criteria on top of the baseline “crosscompliance” conditions. The three criteria proposed are:
• Crop diversification. A minimum of three crops must be
grown, none on less than 5 % of the land or on more than
70 %. Farms entirely under grass would be exempt from
this requirement.
• Permanent grassland present on farms when the reform is
implemented in 2014 must be maintained as such.
• Ecological focus area. At least 7 % of the farm area must be
left uncultivated. Fallow, landscape features, buffer strips

National environmental legislation
Environmental law is a straightforward policy tool available to
all governments with no or very few limitations.
For EU member states and also for Norway under the EEA,
some baseline legislation on plant nutrient management is
required by two directives, the Water Framework Directive
(EU 2009b) and the Nitrates Directive (EU 2008a).
The Water Framework Directive (WFD) requires river basin
management plans addressing all kinds of pollution of both
groundwater and surface water.
The Nitrates Directive specifically addresses nitrate pollution

and afforested areas are mentioned as examples of land

from agricultural sources and lists some measures which must

which would count as ecological focus area.

be regulated in national law. In designated “vulnerable zones”,

Several other criteria have been under discussion and might

member states must prohibit fertilizer application during

still come back during the negotiations. Among those are a

certain periods (winter), require sufficient storage facilities for

minimum percentage of green cover during winter, and an

manure so that those periods can be respected, and limit the

animal density limit – both more relevant to ERA than the

total manure application per hectare to 170 kg N (in principle,

three now chosen.

but with possible derogations). For N application via artificial

A specific exemption is proposed for organic farmers. All

fertilizers, the directive does not contain any specific limit,

farmland under certified organic management would auto

only a general principle that total supply of N from all sources

matically qualify for the “greening” payment, regardless of the

should not exceed “the foreseeable nitrogen requirements of

three criteria.

the crops”.

The basic idea of introducing environmental conditionality

However, as with all EU environmental law, member states

in the First Pillar is something that has been suggested for a

are free to introduce “more stringent protective measures”

long time, primarily by environmental and organic farming

(Art 193 TFEU; see EU 2010b). Notification to the EU

organizations, as a way of moving direct payments to a more

Commission is required, to ensure that there is no conflict

legitimate public goods basis (see for example IFOAM-EU

with other provisions of the EU treaties, and in particular

2002, IFOAM-EU 2010, Birdlife et al 2010). In the present

that there is equal treatment of national subjects and those

proposal however, these provisions are introduced as an

from other parts of the Union. In practice, this is seldom a

alternative to continued expansion of the Second Pillar, not as

problem in the context of legislation targeting agricultural
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land management. The target is national territory only, with

Council, jointly with the EU Parliament. Smaller adjustments

no effect on the territories of other EU member states. The

are formally decided by the Commission, but in practice with

situation is similar with regard to the WTO.

considerable member state influence through the Standing

In fact, what usually limits the ability or willingness of

Committee on Organic Farming (SCOF), an advisory body of

governments to use this option is the opposite – that stricter

government representatives consulted by the Commission on

national legislation typically puts their own farmers at a

all organic farming matters.

disadvantage, increasing costs for domestic production but not
for competing imported goods. This effect is particularly strong
between EU member states, which share a common market
and cannot counter increased imports in any way.
As already noted above, national legislation in EU member
states now also gains added weight through the link to the
direct payment system via cross-compliance conditions.

National taxes
With a few exceptions, taxation is not harmonized in the
European Union, so member states are basically free to use
this instrument in relation to ERA. There will sometimes
be a requirement to notify new taxation proposals to the
Commission. This is if the proposed tax measure can be
regarded as state aid, which can be the case if it gives

EU organic agriculture legislation

selective advantages to specific companies or regions.

Organic agriculture started out with self-regulated private

However, measures intended to protect the environment are

certification systems, loosely coordinated by the International

covered by a general exception, and do not count as state aid

Federation of Organic Agriculture Movements (IFOAM) through

even if there are such effects. (For an accessible introduction

its Basic Standards (IFOAM 2007).

to this very tricky field, see European Commission 2004a.)

But since 1992, the EU has taken over the standard-setting

Measures which could be relevant for the promotion of ERA

role in its territory through a regulation (for the current version,

include taxes on agricultural inputs and taxes on polluting

see EU 2008b). It allows organic production to be certified

management practices. There is also the possibility to use tax

by private or public bodies, which can have additional

credits for recycling practices – or to remove tax credits now

requirements for certification and use their own logos or seals,

sometimes given for agricultural inputs.

but must always comply with the EU baseline requirements

This chapter will provide examples of how governments have

and use the EU logo. Only products certified under these
rules can be marketed in the EU as organic (or with the
corresponding terms in other Union languages). Because of
the EU’s position as a major food importer, the regulation
also has considerable influence on how organic agriculture
is defined and regulated in many food exporting countries
outside the EU.
The EU’s role as standard-setter provides an opportunity
for member states to influence the development of organic
farming practices, including aspects relevant to ERA. Larger
revisions of the regulation are decided by member states in the
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Examples of agricultural policy interventions
used or could use various policy tools in ways that promote

important step above and beyond conventional, non-organic

ecological recycling agriculture (ERA). It is by no means a

agriculture. While the 85 % feed self-sufficiency of ERA

exhaustive survey. The intention has been to give an indica

compares to a minimum of 50 % in certified organic farming,

tion of the range of measures available, not a complete

conventional farms have no self-sufficiency requirement at all.

inventory. Examples are collected primarily from the Baltic

Likewise with animal density. Many conventional farms stay

Sea region, occasionally also from other parts of Europe.

close to the maximum legal stocking rates, which are typically

Although there are virtually no examples of policy inter
ventions explicitly designed for ERA, there are quite a few
examples of measures which have been beneficial in an

around twice the 0.75 LU/ha maximum of ERA, while
certified organic farms rarely exceed 1 LU/ha.
It should also be pointed out that there is a broad range of

incidental way. Many of these could also easily be adjusted
appropriate.
The discussion in this chapter is limited to measures which
are possible to implement immediately or within a few years
on national initiative, without any need for changes to EU or
other international legislation. Some reflections on broader
and more long-term change will be offered in the concluding
chapter.
A primary source of information for this chapter have been
the rural development programs of the eight EU member
states in the Baltic Sea region, and the relevant German
Länder. These can all be found in the reference list under
RDP, but to avoid tedious repetition, individual references will
not be given in the text below when it is obvious that facts are
drawn from rural development programmes.
Organic agriculture
Without any doubt, various measures in support of organic
agriculture have been the most important policy interventions
to date in terms of preparing the way for ERA. Although the
baseline of standard organic production is quite far removed
from the strict self-sufficiency and crop-animal integration
of full-fledged ERA, any version of organic farming is an
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to more directly support ERA farmers, as will be noted when

Tabell 13. Växtnäringsbalanser för ekologiska och konventionella
köttgårdar inom Greppa Näringen samt uppdelning i tre olika län.
Balanserna är gjorda 2001–2006. (N = kväve, P = fosfor, K =
kalium)
Köttgårdar

Överskott i gårdsbalanser, kg/ha
Antal

N

P

K

Ekologisk prod.

93

63

2,8

18,2

Konventionell prod.

267

97

4,1

13,9

<0,0001

es

es

53

0,6

14,9

Alla gårdar

p-värde1
Skåne
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Ekologisk prod.

31

Konventionell prod.

113

p-värde1

94

3,9

11,6

<0,0001

0,0478

es

Halland
Ekologisk prod.

15

67

3,5

17,2

Konventionell prod.

26

108

7,0

18,7

Köttgårdar – Greppa Näringen
Överskotten av kväve var i genoms
gårdar med köttproduktion jämför
(tabell 13). Orsaken var i huvudsak lä
såväl ekologiska som konventionella k
mjölkgårdar (tabell 14). De ekologi

different production models in certified organic agriculture.

the First Pillar to pay part of the certification cost, and the

The baseline defined in the EU organic regulation and other

education and information measure in the Second Pillar to

standards should not be confused with typical performance.

provide advice and training free of charge (RDP Sweden

The proportion of organic farms which stay close the base

2008).

line is not very large. The average organic farm shows a

However, few if any countries seem to have used the

considerably higher self-sufficiency level, and although animal

opportunity to differentiate support between organic producers

densities and nutrient balances satisfying the ERA standard

based on criteria such as animal density, feed self-sufficiency

are still rare, a significant number of organic farms come

or crop rotations. This would be a simple way to create

relatively close. This can be seen for example in a recent

incentives for farmers to take further steps toward ERA. Most

Swedish study analysing nutrient balances from over 300

of the data needed for this differentiation (areas and crops,

organic farms (Wivstad et al 2009).

numbers of animals) is already collected by agricultural

In addition, standard organic agriculture has an important
function as a stepping stone from conventional production.
Large-scale conversion of average conventional farms directly
to ERA is not a realistic proposal, but the step up to the EU
organic regulation baseline has proved possible to achieve for
relatively large numbers of farmers in all sectors of European
agriculture.
Financial support

authorities.
Organic agriculture legislation
The EU organic regulation and similar legislation in nonmember countries is an important underpinning for the
organic food market, as it serves to protect bona fide organic
producers against fraudulent competition. This benefits all
organic producers, ERA farmers included.
At the same time, the organic legislation defines the base

All EU member states now provide financial support per hec

line organic standard, and can be used to periodically raise

tare of organic farmland, both during the conversion period

that standard in various respects, to promote development in

and maintenance payments as long as the land is kept in

the sector. This is another possible means to move the organic

organic production (Schwarz et al 2010). Payment levels vary

farming sector in the direction of ERA.

widely, and other conditions as well. Some countries differen

One proposal aiming in this direction was recently tabled by

tiate between crops, others do not. Some have payments for

the European Commission and discussed with member states

permanent pasture, some only for arable land. A few have

in SCOF, the advisory committee on organic farming. The

different payment rates for land where there are organic ani

proposal was to increase the feed self-sufficiency requirement

mals as well, and several have maximum and/or minimum

from 50 to 70 % (SCOF 2011).

stocking rates.
Almost all member states use the Second Pillar agri-environ

Gradually raising the standard is a well-established modus
operandi in the organic sector since its beginnings, but there

ment funding for the organic payments, but France now uses

is a possible downside. The entry threshold for conversion

Article 68 support under the First Pillar. A few countries have

becomes higher, and this can reduce the number of conven

additional support mechanisms as well. France provides a

tional farmers willing or able to convert – and over time also

substantial tax credit of up to EUR 4 000 for organic farms

the number continuing toward ERA. By instead using

(Agence Bio 2011). Sweden uses Article 68 support under

differentiated payments to achieve the same effect, as
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suggested above, this risk is avoided. Alternatively, or in

Environmental legislation

combination, differentiated marketing can be used.

The baseline legislation is very similar in all EU member states

Other changes to the EU organic standard may be better

in the region, based mainly on the mandatory components

motivated. One example concerns the recycling of human

of the Nitrates Directive (see previous chapter). The national

waste, which is now prohibited in any form, even from

flexibility to include stricter measures is little used, with

specially designed systems which separate and recycle

Denmark as the only clear exception (see below).

only urine and/or excrement and avoids the chemical and

The weaknesses of the EU directive are thus reproduced

biological pollution which makes the sludge from conventional

in the national legislations, in particular its focus only on

sewage systems unfit for use in agriculture.

nutrients from manure, rather then on total nutrient input,

Official targets and action plans

and its use of the economically optimal nutrient application

Many EU member states, and also the EU itself, have used
official targets and action plans as a means of promoting
organic farming. In the Baltic Sea region, Denmark, Estonia,
Germany and Sweden have or have had national action
plans (European Commission 2004b, European Commission
2004c, Schmid et al 2008, ORGAP 2008). The method
can also be used in countries with limited resources and/or
a young organic sector, recently for example in the Ukraine
(Milovanov 2008).
Although action plans often include a funding component,
typically directed to market development, research or other
supporting activities, their most important effect may be
psychological. They send the political signal that expansion of
organic agriculture is a government priority, not only a private
interest. Inside government institutions, this creates a new
sense of “our project”, and externally it adds legitimacy.

as the norm, rather than an ecological optimum.
However, on the positive side it can be noted that sub
stantial improvements can be implemented very fast. The
legislation is in place and can be strengthened through a
simple national decision and a normally uncomplicated EU
notification.
By moving from regulating only the nutrient application
via manure to a limit on total application of N and P,
relatively large reductions in leaching could be achieved at
little cost in crop yield. It is well known that N applications
give diminishing marginal yield increases, so that reducing
N by 20-30 % below the economic optimum will result in
far less yield reduction (see DEFRA 2010, Appendix 11,
which explains the basics and introduces the concept of
socially optimal nitrogen level). Much of this small yield
loss can in turn be compensated by better manure handling
routines, further reducing leaching. Add some changes to

Nutrient management

crop rotations, in the direction of organic farming and ERA,

The large majority of states in the Baltic Sea catchment have

and yields can probably be maintained despite substantially

a range of measures in place to address nutrient management

reduced inputs.

in agriculture. Some mandatory legislated measures as

A reduction of maximum legal stocking rates could achieve

baseline, and in addition advisory systems and/or financial

similar rapid improvements, as the farms with highest animal

support for various technical measures or agri-environment

density generate much of the leaching. The cost in terms of

commitments.

lower production might be slightly higher, but the cost-benefit
ratio similarly excellent.
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Financial support

Bookkeeping systems

While most governments have been reluctant to legislate

Only three EU member states have chosen to implement full-

regarding plant nutrients, they have been more willing to

fledged bookkeeping systems for plant nutrients in national

provide financial support for various technical measures and

legislation. Not surprisingly, these are all countries with very

management changes. Usually this is done under the agri-

intensive arable farming and high animal densities. In the

environment schemes of the Second Pillar.

Baltic Sea region, only Denmark has taken this route, and

The supported measures are of two different types, which
are seldom well distinguished, but should be. While both
types have potential to reduce nutrient leaching, one does

further south the Netherlands and the French-speaking part
of Belgium (Netherlands 2010, Nitrawal 2010).
All three areas have severe problems with nitrate pollution

so by improving recycling, the other by passively parking

of drinking water and other local effects of heavy N loads.

nutrients in the environment or sending N back into the

This is probably an important explanation why it has been

atmosphere. The difference is crucial, since only improved

possible to gather the necessary political support for nutrient

recycling creates the possibility to actually reduce inputs and

bookkeeping, which is a very substantial step up from the soft

move toward a better nutrient balance.

baseline legislation required by the Nitrates Directive.

Common measures of the passive type are

In the case of Denmark, pollution of freshwater sources is

• buffer strips of permanent grass along water courses

in fact the dominant environmental issue in the agriculture

• creation of artificial wetlands

sector. All of Denmark is classified as a “vulnerable zone”

• controlled drainage, periodic flooding

under the Nitrates Directive. Since 1987, a politically

• turning arable land into permanent grassland.

negotiated Action Plan for the Aquatic Environment, now

Common measures of the recycling type are

in its third incarnation, provides guidance for both national

• catch crops, winter plant cover

legislation and Denmark’s use of EU Second Pillar funds

• spring ploughing (instead of autumn ploughing)

(DK Action Plan 2004).

• reduced tilling, direct seeding in stubble
• manure application with direct incorporation in soil.
Although measures of the passive type may be valuable in

The nutrient bookkeeping system is regulated by its own
legislation (Fødevareministeriet 2004). It contains detailed
rules for how balance sheets should be prepared, what

some situations, especially as a mitigation option in areas with

nutrient values to use for various forms of manure and other

very high local nutrient loads, priority should be given to the

organic fertilizers, as well as reporting requirements and fines

recycling type whenever possible. Passive measures should

for overuse (in the range of EUR 1-2 per kg N, plus cross-

also more often be regarded as a baseline requirement, rather

compliance sanctions reducing EU direct payments). As the

than a service to be paid for. Buffer strips along watercourses

government has the right to check any relevant documentation

is an obvious example, and this has now been realized by the

on-farm at any time, the risk of sanctions is very real.

EU, where buffer strips will be a mandatory cross-compliance
requirement as of 2012 (EU 2009a).

A nitrogen quota is set for each farm each year, calculated
on basis of what crops the farm plans to grow, numbers and
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kinds of animals, soil characteristics and several other factors.

and Finland both have variants of this model, where also soil

The quota is set to correspond to 90 % of the economically

and manure analyses are mandatory.

optimal N application, which under Danish conditions is

The Danish nutrient bookkeeping system calls for a manda

quite high. The quota can reach up to 230 kg N/ha (under

tory fertilizer plan, which almost invariably is left to an outside

a derogation from the normal maximum of 170 kg/N in the

consultant to produce. This has created a massive advisory

Nitrates Directive). There are also some mandatory technical

system, producing some 35 000 plans covering 80 % of

measures, including catch crops on 6-10 % of farm area, and

Danish farmland.

winter crop cover on at least 2/3 of the land.
The Danish system has been quite successful in reducing

Sweden has chosen an unusual model, relying almost
completely on advisory services, provided free of charge.

N surpluses. According to the Mid-term evaluation of the third

Despite a very large RDP, there is only one measure directly

Action Plan, surpluses were reduced by around 1/3 in the

relevant to nutrient management, a per hectare support for

20 years from 1988 to 2007, while N use efficiency (kg N

planting of catch crops and/or shifting ploughing from autumn

in products per kg N applied) was up from 27 to 37 %

to spring. Instead, Greppa Näringen (Focus on Nutrients) was

(Olsen & Vinther 2008).

set up as a joint advisory programme between agricultural

It is notable that this surplus reduction has been achieved

authorities and farmers’ organizations. It has now been

virtually without any effect on production levels – meaning

running for 10 years and provided individual advice to several

that all that has really been done is to eliminate overuse.

thousand farmers, centered on repeated nutrient balance

One important factor in the success of the Danish system is
its policy of allocating high nutrient values to manure. Values
are set on a level that presupposes that the farmer uses best
available technology to minimize handling and spreading
losses. For example, it is assumed that 75 % of the N content
in pig slurry is available to the crop (25 % losses). This policy
has driven a complete shift to modern spreading equipment,
so that no slurry is applied with old-style broad-spreading
machinery (Bæk Jensen 2005).
As of 2008 however, according to the mid-term evaluation,
the N surplus is no longer decreasing (DMU 2008).

calculations for the farm (Focus on Nutrients 2011).
Reduced nutrient inputs
It is impossible to draw a clear line between measures on
nutrient management and measures aiming to reduce nutrient
inputs. In fact, when nutrient management measures are
successful in reducing nutrient surpluses, input reductions
are usually also involved. This is not surprising. If a farm
implements a measure that improves recycling, it can reduce
nutrient input with the corresponding amount.
For example, the Swedish advisory programme mentioned
above estimates it has reduced N surpluses on its participating

Advice and training

farms with in total around 1 500 tons, and this corresponds

Expert advice and training is an important but sometimes less

to around 1 200 tons in reduced N input to the farms, in the

visible factor in nutrient management schemes. It seems to

form of fertilizer and animal feed (Greppa Näringen 2010).

be implemented in many different ways. Sometimes, nutrient

Likewise, the mid-term evaluation of the Danish action plan

management measures in rural development programmes

shows that the large surplus reduction of around 175 000

are designed as integrated packages, where advice and/or

tons N almost exactly corresponds to the reduction in N

mandatory participation in courses is one component. Estonia

fertilizer applied (Olsen & Vinther 2008).
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However, this section will look at a few options to more

seen as unfair, in addition to being even more difficult to

directly address input reduction.

design and enforce.

Bookkeeping systems

Organic agriculture

It can perhaps be argued that the Danish bookkeeping system

An existing option which is often not thought of as a nutrient

is already a reduction programme, since a large reduction has

reduction measure is conversion to organic farming. But as

taken place, and since the quotas are calculated to match

every farm which converts to organic reduces its artificial

90 % of the economic optimum. On the other hand, the bulk

fertilizer use with 100 %, the effect is substantial even though

of the reduction so far is clearly only of over-application.

the proportion of organic farms is only 5-15 %.

Should the Danish government so wish, however, the

A recent Swedish study trying to estimate the effect of

system provides a very efficient instrument to implement

organic conversion on climate gas emissions also generated

more substantial reductions. The reporting system generates

some data on nutrient reduction. It was estimated that from

a dataset which makes it possible to follow the effects of the

1990 to 2006 conversion to organic farming had reduced

process in great detail.

total N inputs with 29 000 tons or 61 kg per hectare con

As has already been seen, the mechanism of setting a

verted (Cederberg 2009). These are very large figures

maximum quota also seems to stimulate farmers to meet the

compared to for example total N fertilizer use in Sweden

challenge with better technology and management, so as to

(160 000 tons in 2006) or to Swedish reduction commit

maintain production as well as possible despite lower nutrient

ments under the BSAP (20 780 tons reaching the Baltic Sea).

levels.

They dwarf any other N reduction measure undertaken in

Financial support

Sweden.
Figures from the mid-term evaluation of the Danish action

Some EU member states have implemented nutrient reduction

plan confirm the Swedish data. In a comparison between

measures in their Second Pillar agri-environment programmes.

conventional and organic dairy farms, total N input, including

In the Baltic Sea region, Estonia and Finland offer payments

biological N fixation, is 66 kg larger per hectare on the

for reduced N inputs.

conventional farms, and the N surplus 63 kg larger

However, there are several issues with this type of support.
One is that unless there is a reporting system approaching

(Waagepetersen 2008)7.

the Danish level of detail, monitoring and enforcement is

Taxes

difficult. Another – which may or may not be seen as a

In the past, a few European countries have had fertilizer

problem – is that the payment tends to attract primarily those

taxes in the past, including Finland, Norway and Sweden in

farmers who already were on a low-input track, so that little

the Baltic Sea region (ECOTEC 2001). Presently, Denmark

change is achieved. A third is that the cost becomes quite
high if every farmer under a certain input level qualifies for
the support. On the other hand, only offering the support to
farmers who start out with high input and commit to lower
it – an option favoured by many economists – would be rightly

It should be noted that Waagepetersen makes the comparison in a
different and rather twisted manner. He recalculates N figures for the
conventional farms as if they had the same (lower) animal density
as the organic farms – arriving at a much smaller difference. Which
perhaps proves that conventional farms could improve considerably
by reducing animal density, but not much else.

7
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is the only country in Europe and likely in the world to still

A different idea is to tax on-farm N surplus, rather than N

have a tax on N fertilizer (OECD 2011). However, there is a

inputs. This however requires a nutrient bookkeeping system

general exemption for farmers, so the only ones who pay the

of the Danish kind, while input taxes have the advantage of

tax are Danish homeowners using N fertilizer in their gardens.

being very simple to implement and administer.

Sweden until recently had taxes both on N fertilizer and on

Yet another idea is to let the tax target all inputs of new

the cadmium content in P fertilizer, but both were repealed in

N, including biological N-fixation. In principle, this would

2010.

more clearly point to the roots of the problem: too much N

One often cited problem with fertilizer taxes is that the

regardless of source. In practical experience however, the

price elasticity of the product is low, around -0.3 according to

shift from fertilizer to N-fixing plants is usually linked to a

several estimates (Söderholm & Christiernsson 2008). In plain

substantial reduction in total N input. Conversion to organic

English, this means that a price increase of 10 % will only

production typically involves at least a doubling of N-fixation

reduce sales by 3 %. In other words, a fertilizer tax will have

on-farm, yet total N input decreases greatly. A tax on biological

to be very substantial in order to have more than a marginal

N-fixation might thus prove counterproductive.

effect on consumption. The reason for this is simply that
fertilizers are inexpensive in relation to existing alternatives.

Crop rotations

There is however a solution to this dilemma, which was

Better crop rotations are an important component of ERA

elaborated in some detail by the Dutch Centre for Agriculture

systems. A well-balanced sequence with a sufficient pro

and Environment already 10 years ago (CLM 2001). If the tax

portion of N-fixing crops (grass/clover and other legumes such

revenues are reimbursed to the farming sector, the net effect

as peas, field beans, vetches and lupins) can supply enough

for agriculture as a whole is zero. Depending on the method

nitrogen for all other crops in the rotation, while the regular

of reimbursement, effects on individual farms can vary.

shifting of crops helps keep plant pests under control.

With a simple flat rate reimbursement, the effect is simply a

Some governments acknowledge the importance of crop

redistribution. Every farmer gets an equal amount per hectare,

rotations in various policy measures, but provisions are rarely

but only fertilizer users pay.

specific enough to have a useful effect.

Another model is to use the revenue as financing for some
form of agri-environmental programmes. This model was used
in Sweden with the recently repealed taxes. Revenues were
earmarked for several collective services in the agricultural
sector, including agricultural research, the nutrient advisory
programme mentioned above, and agri-environmental
measures in the RDP.
Several variations on the fertilizer tax have been discussed.

Environmental legislation
A few countries have legislated some very basic crop rotation
requirements – in the Baltic Sea region only Estonia and
Poland, which both prohibit growing a single crop more than
three years in a row.
Financial support
A larger group of governments support improved crop rotations

One is to widen it to include N in commercial feedstuffs,

as agri-environment measures, most often with Second Pillar

something which would give an incentive to increased feed

funding, but in some cases with First Pillar funds under Article

self-sufficiency.

68 (Italy, Spain).
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In the Baltic Sea region, Estonia, Finland, Germany, and
Poland offer crop rotation payments. In most cases, the
requirement is only to rotate between a minimum number

payment. In the Baltic Sea region, only Germany has used
this option.
Alternatively or as a top-up, protein crop payments can

of crops (3-5), with each occupying at least a specified

be made under Article 68, an option that both Finland and

percentage of the farm area. Any mix of crops will fulfil the

Poland are using.

conditions.
The “crop diversification” component now proposed as part

Crop rotation payments could probably be developed into
a much more useful tool, although it must be noted that they

of the “greening” measures in the CAP First Pillar (see above)

can be complicated to design and enforce. Only specifying

follows the same model.

percentages for crops is too blunt. Estonia’s model with

This type of rotation payment is of limited value in terms of

individual crop rotation plans for each farm, plus explicit

nutrient recycling, although it may be beneficial to biodiversity

requirement for legume crops, provides a better starting point,

and reduce plant pest problems. For a crop rotation to provide

even though it involves more administration.

nutrient-related benefits, it must as a minimum include some

Present protein crop support schemes could easily be

N-fixing plants, and preferably multiannual grass/clover

integrated into crop rotation payments, which would bring the

mixtures which additionally provide the benefits of building

additional benefit of making them Green Box compliant.

soil structure and reducing ploughing/cultivation.
Estonia has included a condition of this type in both its
“environmentally friendly management” scheme and in the
organic agriculture payment. Both payments require that a
crop rotation plan is made – and followed – and this plan
must include a minimum of 15 % legume crops or grass/
clover.
Several European countries provide a specific support
to protein crops – usually to annual legume crops, in a
few cases also to multiannual legumes such as lucerne,
or to oilseed crops. While the main rationale is to promote
increased protein production, replacing soy and other protein
feed imports, there is also a positive effect on crop rotations,
which may in fact be more important than that of explicit crop
rotation payments.
Some of the protein crop payments trace back to the general
protein payment which was part of the CAP direct payments
until the 2005 reform. This payment could be retained under
national flexibility, financed by a reduction in the single

Organic agriculture
In contrast to the dedicated crop rotation payments, the
organic agriculture payments have a very substantial effect on
actual crop rotations. This can appear paradoxical, especially
as there are usually no explicit crop rotation conditions for
organic farming payments (Estonia is the exception). While
the EU organic regulation, which provides the baseline for
support payments, does require an organic farm to have a
“multiannual crop rotation including legumes and other green
manure crops”, it does not give any more specific indications
such as percentages.
In practice however, there is ample data to show that
organic conversion leads to great improvements in rotations.
This is unsurprising, as it is a well-known fact that a welldesigned crop rotation is a prerequisite for achieving good
production results under organic management. In other words,
the organic system has built-in economic incentives for good
rotations.
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Grazing and pasture
Support to pasture and other forms of permanent grassland
forms an important part of agri-environment payments in
many countries, but these are usually motivated only as
biodiversity or cultural heritage measures. The value of
grazing on permanent grassland as a resource-efficient animal
husbandry system – producing valuable protein with very
low inputs and without competing with human food crops for
limited arable land – is rarely acknowledged. Nevertheless,
existing biodiversity-motivated support systems probably
contribute substantially to increasing resource-efficiency as
an inadvertent bonus.
The possibility to create support systems which more
explicitly combine the two rationales could be further
explored. Some attempts in this direction have been made
in the past. One example is a scheme proposed in Sweden
by one environmental and one organic farmers’ organization,
which involved using Article 68 to support farms with
grazing animals, a high degree of feed self-sufficiency,
and a minimum of 30 % grass-clover in the crop rotation
(Ekologiska Lantbrukarna & Naturskyddsföreningen 2009).
On a much more basic level, it is important that First
Pillar payments are designed to promote a sustainable use of
pastures. In the past, national governments have had almost
complete flexibility to choose whether to include permanent
grassland in direct payments or not (see above). Under the
new CAP reform proposals, grassland must be included on
equal terms with arable land, but a long transition period will
be possible. One of the proposed new “greening” conditions
is that existing permanent grasslands must be retained, but
this is not clearly linked to inclusion in payments. There are
also problems regarding the eligibility of traditional wooded
pastures, which under current interpretations are often
classified as forest and excluded from the support (EFNCP
2011).
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Concluding remarks
A number of specific observations and suggestions have been

One likely reason why this is the case is a lack of under

made in the previous chapter. These will not be repeated or

standing of the systemic nature of nutrient-related problems.

summarized here. Instead, a few more general or more long-

Most measures and actions are targeted to symptoms, not to

term conclusions and reflections will be offered.

causes – probably because causal relationships are not clear

Policy tools are available
It is clear from the inventory performed that there is no lack
of immediately available policy tools for governments that
wish to support a transition toward ERA. Although both WTO
and EU memberships come with certain policy restrictions,
the national flexibility is in most cases sufficient, and often
virtually unlimited.
Many governments already use some of these policy tools,
so there is also practical experience with their implementation
in national administration – as well as familiarity and wide
acceptance among farmers.

to policymakers. A typical example is the focus on manure,
rather than on the inputs of new N to the farming system.
The link between manure and eutrophication problems is
immediately obvious, while the structural link to artificial
fertilizer use in a distant region without eutrophication
problems is not.
Another likely reason is that the magnitude of the problem
– “the greatest single experiment in global geoengineering”,
according to the ENA – is still underestimated. The fact that
N compounds are rapidly accumulating in land ecosystems,
much in the same way as greenhouse gases are accumulating
in the atmosphere, has not yet been assimilated by policy

Coherent strategy is missing

makers, despite repeated scientific warnings that we may

What is missing is a coherent strategy to systematically

already be outside the “safe operating space” of humanity

link the various policy tools and extract the many possible

(Rockström et al 2009).

synergies. The haphazard implementation of a seemingly

A third reason why N policies remain largely ineffective is

random selection of available policy instruments, with fre

that current agricultural technologies are not fundamentally

quent inconsistencies between different laws and schemes,

questioned. Even where nutrient pollution is rampant and

reduce the impact and may largely explain why little change

large-scale mitigation policies implemented, as in Denmark,

has been achieved.

the concept of economically optimal fertilization – i e the

The recent European Nitrogen Assessment makes the

maximum application which will extract any additional

exact same observation, although based on a broad review

economic return from a field – is the standard from which all

of all N-related policies in Europe, not only those related to

calculations start.

agriculture. It notes that most of the N-related environmental

As suggested in a recent policy paper from the Greens in

targets have not been achieved, and attributes this to the

the European Parliament, it is time to switch to the opposite

fragmented way N policies have been established (ENA

principle and instead use the best available technology as the

2011).

reference point (Greens 2010). This has been standard practice
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in many other parts of environmental policy for decades, for

Whether the tax targets fertilizer only, or other nutrient

example in the elimination of industrial pollutants such as

inputs as well, it should be combined with reimbursement,

freons or chlorine bleach in paper production. Had industry

full or partial, to the farming sector. This requires the tax to

instead been given payments in return for 10 % reductions of

be higher in order to have effect, but makes it economically

those pollutants, they would no doubt still be around.

neutral for the sector as a whole.

It should immediately be added that agriculture differs in

Input taxes are sometimes seen as an alternative to

many respects from industry, and that structural changes

advisory systems or financial support schemes for technical

of the kind involved in a transition to ERA are much more

improvements or recycling practices. This is a misconception.

complex and fundamental than substituting one chemical for

The two work very well in common. In fact, economic

another. This implies that lead times must be much longer,

incentives such as environmental taxes create an increased

probably on the order of a generation, and that financial

need for assistance, because they generate more interest

support is probably needed, especially to help with major

in changing behaviour. A tax of the reimbursing model also

investments. But it does not invalidate the principle.

helps by generating the funds necessary to pay for technical

Incentives to reduce nutrient inputs
are needed
There is a scientific consensus that anthropogenic N and P

or financial assistance, either by increasing the income of
the individual farmer, or the tax money available for agrienvironment programmes, or a combination.

inputs to ecosystems must be substantially reduced, and that

Organic farming a proven alternative

N reductions are the most urgent. Estimates of the reductions

As this review has illustrated, organic farming is by now a

necessary vary from a low around 30 %, corresponding to

proven alternative model to conventional agriculture, showing

the calculated direct costs of N pollution in Europe, to a high

better recycling performance by a large margin. It is also

at 75 %, based more on ecosystem science (ENA 2011,

the natural stepping stone for farms aspiring to the more

Rockström et al 2009). Most of this must happen in agricul

ambitious ERA status.

ture, which is responsible for around 3/4 of anthropogenic N.
This means that direct incentives to reduce nutrient inputs

Yet, it is somewhat surprising to see that organic conversion
also achieves so much better results in terms of nutrient

are urgently needed. Present legislation and agri-environment

surpluses and improved crop rotations than support schemes

programmes come nowhere near the necessary reduction

specifically designed for those purposes.

figures.
The two major policy tools that could be used to achieve

Add to this that supporting organic farming is very costeffective, because well-developed organic markets pay a

this are nutrient accounting systems of the Danish kind,

large part of the farmer’s added cost. Then also consider

and taxes on nutrient inputs. Accounting systems have the

the various benefits not directly related to nutrient recycling,

advantage of giving very detailed control over the process, all

such as improved animal welfare and complete elimination of

the way down to individual farm level, but this is also their

chemical herbicides and pesticides.

main disadvantage, since it generates a heavy administrative

The obvious conclusion is that no matter what other policy

overhead. For most countries, taxes would probably be the

measures are chosen, they should be always be combined

preferred option.

with increased efforts to expand organic agriculture.
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At the same time, the possibilities to differentiate organic

already locked down. The rest of the process is about details,

support systems to reward improved recycling practices, above

and that is where the current reform stands as this is written

the baseline organic standard, should be explored.

in January 2012.

Member state consensus forms the CAP
Each time a new CAP reform is approaching, there is a flurry
of lobby activity focused on Brussels. Although understand
able, this reveals a basic misunderstanding of how European
policy development works. Although the CAP is a top-heavy,
centralized structure, its governance is not top-down but
bottom-up. It is member state consensus that forms the CAP.
EU Commissioners, like ministers in national governments,
have their own agendas and try to further those by creating
the necessary alliances with different actors in their field.
But for a Commissioner, there is a definite limit to what
can be achieved, and that is the 27 national governments
forming the EU Council. No Commissioner will ever table
a proposal unless it can be expected to have a reasonable
chance of attracting a majority in Council. These dynamics
have changed to some extent since Parliament was granted
co-decision rights, but not much, as EU parlamentarians now
are increasingly linked to their national governments and

This is not to say that details are unimportant, but that
expectations should be realistic. In terms of environmental
improvements, this reform proposal is probably the least
ambitious one of the past 20 years. There is every reason to
try and influence the outcome so that at least the flexibility for
member states to have higher national ambitions is preserved.
For more substantial changes however, it is the member
state consensus that needs to be shifted, and that will not
happen through short-term lobby campaigns, only through
sustained dialogue over long periods.
The power of example is important here. Very often, new
elements in the CAP are first tried out on a voluntary basis by
one or a few member states, and later made into mandatory
policy. Two recent examples are the extension of the single
payment to grassland – voluntary now, mandatory in the new
proposal – and the protective buffer strips along watercourses,
previously an option in agri-environment schemes, from 2012
a compulsory part of cross-compliance.

reflect their priorities, tending to make Parliament into a mirror

Baltic Sea region can lead the way

of Council.

Although EU member states have considerable flexibility to

When it comes to CAP reform, environmental aspects

promote environmental measures in agriculture through legis

included, Agriculture Commissioners almost invariably have

lation or financial support, governments are often reluctant to

higher ambitions than the Council majority. This means that

introduce measures which put additional demands or financial

the limiting factor is not what the Commissioner would like to

burdens on domestic farmers, not present in neighbouring

propose, but what she judges will have a chance of passing

states. The EU market for farm products is completely inte

Council.

grated, and any additional requirement on domestic farmers

Influencing CAP decisions is thus much more a matter
of influencing national governments than of influencing the

translates into a corresponding advantage for imported goods.
The best way to avoid this problem is that the measure is

Commission. It is also a much more long-term task than

introduced on EU level, so that the impact is equal in all parts

usually realized. Governments start discussing a reform with

of the common market. But as noted above, this is not always

the Commission long before the first Communication is issued,

easy to achieve.

because once that is tabled, the broad outline of a reform is

There is also a middle alternative, and that is to introduce
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the measure in national legislation, but coordinate with some

have reviewed the future prospects of world agriculture and

neighbouring EU members so that the same measure is

arrived at remarkably similar conclusions. In short, they tell

introduced in a block of countries, rather then just in one. This

us that present agricultural technologies depend on resources

is easier to organize, and often provides a reasonable measure

which will become increasingly scarce, such as fossil energy

of market protection, as much of food trade is in fact between

and phosphate rock, but also that the environmental effects

neighbouring countries.

of business-as-usual agriculture are destabilizing the very

When it comes to introducing measures in support of
recycling agriculture, the Baltic Sea region is in a very good
position to lead the way and take common action along those

ecosystem services that form the basis for agriculture as a
biological support system.
Most of these studies have had a global focus. This was

lines. There is already a strong political agreement to substanti

true for the World Bank-sponsored International Assessment

ally reduce nutrient losses from agriculture to the Baltic (BSAP).

of Agricultural Knowledge, Science, and Technology for

The agreed reductions are not happening, so there is also an

Development, the Millennium Ecosystem Assessment, and

urgent need for additional action. Furthermore, agriculture in

the report from the UN Environment Programme called

the Baltic Sea region is reasonably homogenous in terms of

The Environmental Food Crisis (IAASTD 2009, Millennium

climate, crops and products, so that it would be possible to

Ecosystem Assessment 2005, UNEP 2009).

find a set of measures which could be implemented in the
same or similar ways in all participating countries.
Ideally, an agreement should involve all HELCOM members,

A recent study however covers the same ground for the first
time from a European perspective. Called Sustainable food
consumption and production in a resource-constrained world,

Russia included, and possibly some of the other governments

it was commissioned by one of the advisory committees of

in the catchment area as well. But it would be quite possible

the EU Commission, the Standing Committee on Agricultural

to start with a smaller group. Since there is already a well

Research (SCAR 2011a).

developed cooperation mechanism, a programme should be
possible to negotiate within 2-3 years.
If such an initiative is successfully launched, it will also be an

If anything, the SCAR report is more outspoken than
any of the previous ones. While nominally concerned with
agricultural research priorities for the EU, what it in fact does

excellent basis for influencing the next CAP reform. Being able to

is argue for a complete change of perspective in European

show a working concept, and acting jointly as an EU subregion,

agriculture, from what it calls the “productivity narrative” to a

the Baltic Sea states would then be in a position to exercise

new “sufficiency narrative”. As resource scarcities will define

leadership and extend their policies to the EU as a whole.

the future of agriculture, further increasing productivity is not

Resource scarcities define long-term prospect

a possible response. What is needed is “drastic change” in
both food production and consumption, to move away from

Although the remit of this paper was to look at policy

the resource-consuming Western diet and create agro-food

measures possible to implement within a 5-10 year time

systems where “efficiency and resilience are the new priorities

frame, it seems appropriate to end with a reminder of the

over production levels”. This, in very short summary, is what

broader perspective.

the study recommends as the future focus for EU agricultural

Over the past few years, several international studies
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research.

While this is remarkable in itself, even more remarkable
is that the full SCAR committee, consisting of government
officials from the 27 EU member states, by and large endorses
the study conclusions, including the recommendation that
“research into agro-ecological approaches, nutrient and water
management, and replacement of energy intensive inputs are
priorities” (SCAR 2011b).
It would be naive to interpret this as evidence of an
impending complete turnaround in EU agricultural policy. But
what it does indicate is that the political landscape is shifting
very fast, and that something which 5-10 years ago was
regarded as an extreme minority opinion is now well on its
way to becoming the mainstream worldview.
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Acronyms and abbreviations
AoA 	

The WTO Agreement on Agriculture

BSAP 	

The HELCOM Baltic Sea Action Plan

CAP 	

The Common Agricultural Policy of the European Union

EAFRD 	 The European Agricultural Fund for Rural Development (funds the Second Pillar of the EU CAP)
EAGF 	

The European Agricultural Guarantee Fund (funds the First Pillar of the EU CAP)

EEA 	

The European Economic Area (the EU plus Iceland, Liechtenstein, and Norway)

ERA 	

Ecological Recycling Agriculture

EU 	

The European Union

EU12 	

The 12 post-2004 EU member states (Bulgaria, Czech Republic, Cyprus, Estonia, Hungary, 		
Latvia, Lithuania, Malta, Poland, Romania, Slovakia, Slovenia)

EU15 	

The 15 pre-2004 EU member states (Austria, Belgium, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Luxemburg, Netherlands, Portugal, Spain, Sweden, United Kingdom)

EU27 	

The 27 current EU member states

GATT 	

The General Agreement on Tariffs and Trade

HELCOM The Helsinki Commission (governing body of the Helsinki Convention on protection of the marine
environment of the Baltic Sea)
N 	

Nitrogen

P

Phosphorus

RDP 	

Rural Development Programme (part of the EU CAP)

SCAR 	

Standing Committee on Agricultural Research (an advisory committee to the European Commission
DG Research)

SCOF 	

Standing Committee on Organic Farming (an advisory committee to the European Commission DG
Agriculture)

UN 	

United Nations

UNEP 	

United Nations Environment Programme

WFD 	

The EU Water Framework Directive

WTO 	

The World Trade Organization

Policy interventions for ecological recycling agriculture

37

References
Agence Bio 2011. Convertir son exploitation vers l’agriculture biologique. Fiche information. Agence Bio, Paris, mai 2011.
http://www.agencebio.org/upload/pagesEdito/fichiers/EN-LIGNEle090511ficheConversionMai2011.pdf
Bæk Jensen 2005. Margit Bæk Jensen, Miljöarbetet i Danmark. Presentation [in English] at seminar in Kristianstad, Sweden,
25 October 2005. Danish Agricultural Advisory Service, National Centre.
http://www.greppa.nu/download/18.510b667f12d3729f91d8000660/Danmark_Margit_Baek_Jensen.pdf
Birdlife et al 2010. Proposal for a new EU Common Agricultural Policy. Birdlife International, European Environmental Bureau,
European Forum on Nature Conservation and Pastoralism, International Federation of Organic Agriculture Movements – EU
Group, WWF – World Wide Fund for Nature, Brussels, March 2010.
http://www.birdlife.org/eu/pdfs/Proposal_for_a_new_common_agricultural_policy_FINAL_100302.pdf
Birdlife et al 2011. RE: Inter-Service Consultation on CAP reform: concerns that greening of the CAP is being jeopardised
and losing environmental focus. Letter to EU Commissioners. Birdlife International, Butterfly Conservation Europe, Europarc
Federation, European Environmental Bureau, European Forum on Nature Conservation and Pastoralism, Friends of the Earth
Europe, Greenpeace, Pesticide Action Network Europe, International Federation of Organic Agriculture Movements – EU Group,
WWF – World Wide Fund for Nature, Brussels, 1 September 2011.
http://www.efncp.org/download/CAP-Inter-service-letter-to-commissioners1-09-2011.pdf
Cederberg 2009. Christel Cederberg, Hur har miljöersättningen till ekologisk produktion påverkat växthusgasutsläppen från det
svenska jordbrukssystemet? Underlagsrapport till Jordbruksverket, SIK, Göteborg, oktober 2009.
http://www.sjv.se/download/18.32b12c7f12940112a7c80001622/Hur+har+milj%C3%B6ers%C3%A4ttningen+till+
ekologisk+produktion+p%C3%A5verkat+v%C3%A4xthusgasutsl%C3%A4ppen+SIK.pdf
CLM 2001. Towards a European levy on nitrogen. A new policy tool for reducing eutrophication, acidification and climate
change. Centre for Agriculture and Environment (CLM), Utrecht, July 2001.
http://www.clm.nl/publicaties/data/505.pdf
Copus 2010. Andrew K Copus, A Review of Planned and Actual Rural Development Expenditure in the EU 2007-2013,
Nordregio, Stockholm, May 2010.
http://www.rudi-europe.net/uploads/media/Deliverables_WP4-5_Update_May_2010.pdf
Cordell et al 2009. Dana Cordell et al, “The story of phosphorus: Global food security and food for thought”, Global
Environmental Change 19:292-305.
http://www.agci.org/dB/PDFs/09S2_TCrews_StoryofP.pdf
DEFRA 2010. Fertiliser Manual. 8th Edition, June 2010, Department for Environment, Food and Rural Affairs, London.
http://www.defra.gov.uk/publications/files/rb209-fertiliser-manual-110412.pdf

38

Policy interventions for ecological recycling agriculture

DK Action Plan 2004. Agreement on the Action Plan for the Aquatic Environment III 2005-2015 between the Danish
Government, the Danish People’s Party and the Christian Democrats. Copenhagen, April 2004.
http://www.vmp3.dk/Files/Filer/English%20version/engelsk_oversaettelse.pdf
DMU 2008. Midtvejsevaluering af Vandmiljøplan III. Den Jordbrugsvetenskabelige Fakultet og Danmarks Miljøundersøgelser,
Aarhus Universitet, December 2008.
http://www.dmu.dk/fileadmin/Resources/DMU/Vand/VMPIII_midtvejs_2008.pdf
ECOTEC 2001. Study on the Economic and Environmental Implications of the Use of Environmental Taxes and Charges in the
European Union and its Member States. ECOTEC Research and Consulting, Brussels, April 2001.
http://ec.europa.eu/environment/enveco/taxation/index.htm (Full report by chapters)
http://ec.europa.eu/environment/enveco/taxation/pdf/ch9_fertilisers.pdf (Chapter 9 on fertilizer taxes)
EFNCP 2011. Permanent Pastures and Meadows under the CAP: the situation in 6 countries. European Forum on Nature
Conservation and Pastoralism, Derwentside, England.
http://www.efncp.org/download/EFNCP_Permanent-Pastures-and-Meadows.pdf
Ekologiska Lantbrukarna & Naturskyddsföreningen 2009. Särskilt stöd till företag med idisslande djur. Förslag till
Jordbruksdepartementet 2 februari 2009. Ekologiska Lantbrukarna och Naturskyddsföreningen, Stockholm.
http://www2.ekolantbruk.se/pdf/4223.pdf
ENA 2011. Mark A Sutton et al (eds), The European Nitrogen Assessment. Sources, Effects and Policy Perspectives.
Cambridge, UK.
http://www.nine-esf.org/ENA-Book
EU 2008a. Council Directive of 12 December 1991 concerning the protection of waters against pollution caused by nitrates
from agricultural sources (91/676/EEC). Consolidated text, Brussels, December 2008.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1991L0676:20081211:EN:PDF
EU 2008b. Council Regulation (EC) No 834/2007 of 28 June 2007 on organic production and labelling of organic products
and repealing Regulation (EEC) No 2092/91. Consolidated text, Brussels, October 2008.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2007R0834:20081010:EN:PDF
EU 2009a. Council Regulation (EC) No 73/2009 of 19 January 2009 establishing common rules for direct support schemes
for farmers under the common agricultural policy and establishing certain support schemes for farmers, amending Regulations
(EC) No 1290/2005, (EC) No 247/2006, (EC) No 378/2007 and repealing Regulation (EC) No 1782/2003. Consolidated text,
Brussels, August 2011.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2009R0073:20110809:EN:PDF

Policy interventions for ecological recycling agriculture

39

EU 2009b. Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a
framework for Community action in the field of water policy. Consolidated text, Brussels, June 2009.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2000L0060:20090625:EN:PDF
EU 2010a. Council Regulation (EC) No 1698/2005 of 20 September 2005 on support for rural development by the European
Agricultural Fund for Rural Development (EAFRD). Consolidated text, Brussels, January 2010.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2005R1698:20100101:EN:PDF
EU 2010b. Consolidated versions of the Treaty on European Union and the Treaty on the functioning of the European Union
(2010/C 83/01). Brussels, March 2010.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2010:083:FULL:EN:PDF
European Commission 2004a. EU competition policy and the consumer. European Commission, Directorate-General for
Competition.
http://ec.europa.eu/competition/publications/consumer_en.pdf
European Commission 2004b. European Action Plan for Organic Food and Farming. Communication from the Commission to the
Council and the European Parliament, COM (2004)415, Brussels 10 June 2004.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2004:0415:FIN:EN:PDF
European Commission 2004c. European Action Plan for Organic Food and Farming. Commission Staff Working Document, Annex
to the Communication from the Commission COM (2004)415, Brussels 10 June 2004.
http://ec.europa.eu/agriculture/organic/files/eu-policy/action-plan/working_doc_en.pdf
European Commission 2011a. Overview of the implementation of direct payments under the CAP in Member States in 2011.
Unit D.1 Direct support, Directorate-General for Agriculture and Rural Development, Brussels, May 2011.
http://ec.europa.eu/agriculture/markets/sfp/ms_en.pdf
European Commission 2011b. A Budget for Europe 2020. Communication COM(2011) 500 final, Brussels, 26 June 2011.
http://ec.europa.eu/budget/library/biblio/documents/fin_fwk1420/MFF_COM-2011-500_Part_I_en.pdf
European Commission 2011c. Legal proposals for the CAP after 2013. Complete set of documents, Brussels, October 2011.
http://ec.europa.eu/agriculture/cap-post-2013/legal-proposals/index_en.htm
Focus on Nutrients 2011. Focus on Nutrients. A decade of advice benefiting agriculture and the environment. Greppa
Näringen, Alnarp, Sweden, October 2011.
http://www.greppa.nu/download/18.6f9b86741329df6fab480001406/Focus+on+Nutrients+w.pdf
Fødevareministeriet 2004. Bekendtgørelse af lov om jordbrugets anvendelse af gødning og om plantedække.
Fødevareministeriet, København, 8. juli 2004.
http://www.pdir.dk/Files/Filer/Tvaergaaende/Lovstof/Landbrug/goedningsregnskab/Lovbek_080704.pdf

40

Policy interventions for ecological recycling agriculture

Galloway et al 2003. James N Galloway et al, “The Nitrogen Cascade”, Bioscience vol 53 no 4, April 2003.
http://initrogen.org/fileadmin/user_upload/N_Cascade_BioScience.pdf
Granstedt et al 2005. Artur Granstedt, Olof Thomsson and Thomas Schneider (eds), Environmental impacts of eco-local food
systems – final report from BERAS Work Package 2, Centre for sustainable agriculture, Swedish University of Agricultural
Sciences, Uppsala, December 2005.
http://www.jdb.se/beras/files/Beraswp2_rapport46.pdf
Granstedt et al 2008. Artur Granstedt, Thomas Schneider, Pentti Seuri and Olof Thomsson, “Ecological Recycling Agriculture to
Reduce Nutrient Pollution to the Baltic Sea”, Biological Agriculture and Horticulture 26:279-307.
http://www.jdb.se/sbfi/files/BAH2009.pdf
Greens 2010. CAP reform 2013 Green growth or Green deal? Position Paper of the Green/EFA Group in the European
Parliament, Brussels, December 2010.
http://www.greens-efa.eu/fileadmin/dam/Documents/Policy_papers/Final%20Green%20Deal%20CAP%20reform%20group%20
position%20paper.pdf
Greppa Näringen 2010. Cecilia Linge et al, Resultat av upprepade växtnäringsbalanser, beräknad utlakningsminskning av
kväve samt miljömålsavstämningar gjorda vid rådgivningsbesök i Greppa Näringen under perioden 2001-2008. Greppa
Näringen, Alnarp, Sweden, December 2010.
http://www.lansstyrelsen.se/skane/SiteCollectionDocuments/sv/nyheter/2010/Resultatrapport20012008100512slutver.pdf
HELCOM 2007a. Towards a Baltic Sea Unaffected by Eutrophication. HELCOM Overview 2007. Background document
prepared for the HELCOM Ministerial in Krakow, Poland, November 2007.
http://www.helcom.fi/stc/files/Krakow2007/Eutrophication_MM2007.pdf
HELCOM 2007b. HELCOM Baltic Sea Action Plan. Adopted at the HELCOM Ministerial in Krakow, Poland, November 2007.
http://www.helcom.fi/stc/files/BSAP/BSAP_Final.pdf
HELCOM 2010. Progress in implementing the Eutrophication Segment of the HELCOM Baltic Sea Action Plan. Supporting
document to the 2010 HELCOM Ministerial Declaration. Helsinki Commission, Moscow 20 May 2010.
http://www.helcom.fi/stc/files/Moscow2010/EutrophicationSegment.pdf
HELCOM 2011. Experts sustain: nutrient loading into the Baltic Sea significantly reduced. Press release, HELCOM information
service, 5 September 2011.
http://www.helcom.fi/press_office/news_helcom/en_GB/Reduced_nutrients_in_Baltic/
IAASTD 2009. Agriculture at a Crossroads. Global Report. International Assessment of Agricultural Knowledge, Science and
Technology for Development, Washington, DC.
http://www.agassessment.org/reports/IAASTD/EN/Agriculture%20at%20a%20Crossroads_Global%20Report%20(English).pdf

Policy interventions for ecological recycling agriculture

41

IEEP 2008. Options for using national envelopes in the UK as part of common agricultural policy reform. Report prepared for
the Land Use Policy Group. Institute for European Environmental Policy, London, June 2008.
http://www.lupg.org.uk/pdf/PUB-LUPG-National_%20Envelopes-final-080606.pdf
IFOAM-EU 2002. A sustainable agricultural policy for Europe. Position paper on CAP review and reform. International
Federation of Organic Agriculture Movements, EU Regional Group, Brussels, April 2002.
http://www.ifoam.org/about_ifoam/around_world/eu_group-new/positions/Papers/pdf/Position_IFOAMEU_CAP_04.2002.pdf
IFOAM-EU 2010. CAP post 2013. Smart change or business as usual? Position paper, International Federation of Organic
Agriculture Movements, EU Regional Group, Brussels, May 2010.
http://www.ifoam.org/about_ifoam/around_world/eu_group-new/positions/Papers/pdf/Position_IFOAMEU_CAP_final_7.05.2010.
pdf
Millennium Ecosystem Assessment 2005. Ecosystems and Human Well-being. Synthesis. Millennium Ecosystem Assessment,
Washington, DC.
http://www.millenniumassessment.org/documents/document.356.aspx.pdf
Milovanov 2008. Eugene Milovanov, Development of Organic Agriculture in Ukraine. Presentation, 8th European Summer
Academy on Organic Farming, Lednice, Czech Republic, 3-5 September 2008.
http://www.pro-bio.cz/bioakademie2008/prezentace/eugene_milovanov.pdf
Naturvårdsverket 2008. Sveriges åtaganden i Baltic Sea Action Plan. Delrapport. Rapport 5830, Naturvårdsverket, Stockholm,
maj 2008.
http://www.naturvardsverket.se/sv/Start/Om-Naturvardsverket/Vara-publikationer/ISBN1/5800/978-91-620-5830-2/
Netherlands 2010. Fourth Action Programme Nitrate Directive (2010-2013). Ministry of Economic Affairs, Agriculture and
Innovation, The Hague.
http://english.minlnv.nl/txmpub/files/?p_file_id=2000343
Nitrawal 2010. Sustainable Nitrogen Management in Agriculture: the PGDA II Scheme. Information brochure. Nitrawal,
Gembloux.
http://www.nitrawal.be/upload_files/docs_anglais/NW_FeuilletPGDA_2010(UK)02.pdf
OECD 2011. OECD-EEA database on instruments used for environmental policy and natural resources management. Accessed
16 September 2011.
http://www2.oecd.org/ecoinst/queries/index.htm
Olsen & Vinther 2008. Preben Olsen & Finn P Vinther, Næringsstofbalancer og næringsstofoverskud i landbruget 1987-2007.
Kvælstof, Fosfor, Kalium. Baggrundsnotat till Vandmiljøplan III – midtvejsevaluering. Den Jordbrugsvidenskabelige Fakultet,
Aarhus Universitet, December 2008.
http://www.dmu.dk/fileadmin/Resources/DMU/Vand/6_naeringsstof.pdf

42

Policy interventions for ecological recycling agriculture

ORGAP 2008. Organic Action Plans in Europe, ORGAP Project, Frick (CH), November 2008.
www.orgap.org/documents/action_plan_targets.pdf
Plantedirektoratet 2010. Vejledning om gødsknings- og harmoniregler. Planperioden 1. august 2010 til 31. juli 2011.
Plantedirektoratet, Ministeriet for Fødevarer, Landbrug og Fiskeri, København, september 2010.
http://pdir.fvm.dk/Admin/Public/DWSDownload.aspx?File=%2FFiles%2FFiler%2FTopmenu%2FPublikationer%2FVejledninger%2
FVejledning_med_tabeller_og_skemaer_9_sep.pdf
RDP Brandenburg 2011. Entwicklungsplan für den ländlichen Raum Brandenburgs und Berlins 2007 – 2013. Ministerium für
Infrastruktur und Landwirtschaft des Landes Brandenburg, Potsdam, Juni 2011.
http://www.eler.brandenburg.de/sixcms/media.php/4055/Aend_eplr_stand_30062011_rein.pdf
RDP Denmark 2011. The Danish Rural Development Programme 2007-2013. Ministry of Food, Agriculture and Fisheries,
Copenhagen, April 2011.
http://ferv.fvm.dk/Admin/Public/DWSDownload.aspx?File=%2fFiles%2fFiler%2fLanddistrikter%2fOm_landdistrikter%2fPublikatio
ner%2fLanddistriktsprogram__revideret_15__april_2011.pdf
RDP Estonia 2008. Estonian Rural Development Plan 2007-2013. Ministry of Agriculture, Tallinn 2008.
http://www.agri.ee/public/juurkataloog/MAK/RDP_2007-2013.pdf
RDP Finland 2011. Rural Development Programme for Mainland Finland 2007-2013. Ministry of Agriculture and Forestry,
Helsinki, April 2011.
http://www.maaseutu.fi/attachments/newfolder_0/5yNX8hBfo/Rural_Development_Programme_for_Mainland_Finland_280411_
EN.pdf
RDP Germany 2010. Rahmenplan der Gemeinschaftsaufgabe “Verbesserung der Agrarstruktur und des Küstenschutzes”
für den Zeitraum 2010 - 2013 und Sonderrahmenplan der Gemeinschaftsaufgabe “Verbesserung der Agrarstruktur und
des Küstenschutzes”: Maßnahmen des Küstenschutzes in Folge des Klimawandels (2009 - 2025). Bundesministerium für
Ernährung, Landwirtschaft und Verbraucherschutz, Bonn, Juni 2010.
http://www.bmelv.de/SharedDocs/Downloads/Landwirtschaft/Foerderung/Rahmenplan2010-2013.pdf?__blob=publicationFile
RDP Latvia 2007. Rural Development Programme for Latvia 2007-2013. Ministry of Agriculture, Riga, December 2007.
http://www.zm.gov.lv/doc_upl/RDP_final(2).pdf
RDP Lithuania 2009. Rural Development Programme for Lithuania 2007-2013. Ministry of Agriculture, Vilnius, September
2009.
http://www.zum.lt/documents/kaimo_pletros_depart/rdp_2007-2013_general_part_final+consolidated+2009+09+18.pdf
and
http://www.zum.lt/documents/kaimo_pletros_depart/RDP_2007-2013_annex_1_measures_consolidated%202009-12-14.doc

Policy interventions for ecological recycling agriculture

43

RDP Mecklenburg-Vorpommern 2009. Entwicklungsprogramm für den ländlichen Raum Mecklenburg-Vorpommern 2007
bis 2013. Ministerium für Landwirtschaft, Umwelt und Verbraucherschutz des Landes Mecklenburg-Vorpommern, Schwerin,
Dezember 2009.
http://www.europa-mv.de/docs/download/10095/EPLR-Stand%2010-12-2009.pdf
RDP Niedersachsen 2011. Programm zur Förderung im ländlichen Raum. Niedersachsen und Bremen 2007 bis 2013.
Niedersächsisches Ministerium für Ernährung, Landwirtschaft, Verbraucherschutz und Landesentwicklung, Hannover, Februar
2011.
http://www.profil.niedersachsen.de/live/live.php?navigation_id=1426&_psmand=7
RDP Poland 2007. Rural Development Programme for 2007-2013. Ministry of Agriculture and Rural Development, Warsaw,
July 2007.
http://www.minrol.gov.pl/eng/content/view/full/18575 (Main text)
http://www.minrol.gov.pl/eng/content/download/23141/121619/file/Annex_11_en.pdf (Annex 11, payment calculation)
RDP Sachsen-Anhalt 2010. Entwicklungsprogramm für den ländlichen Raum des Landes Sachsen-Anhalt (EPLR) im
Förderzeitraum 2007 bis 2013. Ministerium für Landwirtschaft und Umwelt Sachsen-Anhalt, Magdeburg, September 2010.
http://www.sachsen-anhalt.de/fileadmin/Elementbibliothek/Bibliothek_Politik_und_Verwaltung/Bibliothek_Europa/Verordnungen,_
Rechtstexte,_Vademecum/Programmdokumente/2010-09-20_rev_8_EPLR_ST.pdf
RDP Schleswig-Holstein 2010. Entwicklungsprogramm für den ländlichen Raum des Landes Schleswig-Holstein
(Deutschland) für den Programmplanungszeitraum 2007 - 2013. Ministerium für Landwirtschaft, Umwelt und ländliche
Räume des Landes Schleswig-Holstein, Kiel 2010.
http://www.schleswig-holstein.de/cae/servlet/contentblob/1006408/publicationFile/Entwicklungsprogramm.pdf
RDP Sweden 2008. Rural Development Programme for Sweden. Ministry of Agriculture, Stockholm, June 2008.
http://www.regeringen.se/download/ee703769.pdf?major=1&minor=82727&cn=attachmentPublDuplicator_0_attachment
Rockström et al 2009. Johan Rockström et al, “A safe operating space for humanity”, Nature 461:472-475, 24 September
2009.
http://www.nature.com/nature/journal/v461/n7263/full/461472a.html
SCAR 2011a. Annette Freibauer et al, Sustainable food consumption and production in a resource-constrained world. The 3rd
SCAR Foresight Exercise, Standing Committe on Agricultural Research, European Commission, Brussels, February 2011.
http://ec.europa.eu/research/agriculture/scar/pdf/scar_feg3_final_report_01_02_2011.pdf
SCAR 2011b. Comments by the SCAR-Working Group on the 3rd Foresight Report. Standing Committe on Agricultural
Research, European Commission, Brussels, March 2011.
http://ec.europa.eu/research/agriculture/conference/pdf/feg3-commentary_en.pdf

44

Policy interventions for ecological recycling agriculture

Schmid et al 2008. Otto Schmid et al (eds), Organic Action Plans. Development, implementation and evaluation.
Research Institute of Organic Agriculture (FiBL) and IFOAM EU Group, Frick (CH) and Brussels.
http://www.orgap.org/documents/manual.pdf
Schwarz et al 2010. Gerald Schwarz et al, Organic Farming Support Payments in the EU. Johann Heinrich von Thünen-Institut,
Federal Research Institute for Rural Areas, Forestry and Fisheries, Institute of Farm Economics, Braunschweig.
http://literatur.vti.bund.de/digbib_extern/dn047300.pdf
SCOF 2011. Draft Commission implementing regulation amending and correcting Regulation (EC) No 889/2008 laying down
detailed rules for the implementation of Council Regulation (EC) No 834/2007 on organic production and labelling of organic
products with regard to organic production, labelling and control. Unpublished draft, Standing Committee on Organic Farming,
European Commission, Brussels (September 2011)
Smil 2000. Vaclav Smil, “Phosphorus in the Environment: Natural Flows and Human Interferences”,
Annual Review of Energy and Environment 25:53-88.
http://www.vaclavsmil.com/wp-content/uploads/docs/smil-article-2000-aree2000-2.pdf
Söderholm & Christiernsson 2008. Patrik Söderholm & Anna Christiernsson, “Policy effectiveness and acceptance in the taxation
of environmentally damaging chemical compounds”, Environmental Science and Policy 11:240-252.
http://flipp.dinstudio.se/files/Sderholm_Christiernsson_EnvironmentalSciencePolicy2008.pdf
UNEP 2009. The Environmental Food Crisis. The Environment’s Role in Averting Future Food Crises. A UNEP Rapid Response
Assessment. United Nations Environment Programme, Arendal, Norway, February 2009.
http://www.grida.no/_res/site/file/publications/FoodCrisis_lores.pdf
Waagepetersen 2008. Jesper Waagepetersen, Reduktion af N-udvaskning ved omlægning fra konventionelt til økologisk
jordbruk. Baggrundsnotat till Vandmiljøplan III – midtvejsevaluering. Den Jordbrugsvidenskabelige Fakultet, Aarhus Universitet,
December 2008.
http://www.dmu.dk/fileadmin/Resources/DMU/Vand/10_Reduktion%20af%20N.pdf
Wivstad et al 2009. Maria Wivstad, Eva Salomon, Johanna Spångberg och Håkan Jönsson, Ekologisk produktion – möjligheter
att minska övergödning. Centrum för uthålligt lantbruk, Sveriges Lantbruksuniversitet.
http://www.cul.slu.se/publikationer/Eko-prod-overg%C3%B6dning-syntes-web.pdf
WTO 1994. Agreement on Agriculture. World Trade Organization, Geneva 1994.
http://www.wto.org/english/docs_e/legal_e/14-ag.pdf

Policy interventions for ecological recycling agriculture

45

ISBN 91-975017-1-9
ISSN 1652-2877
COMREC Studies in Environment and Development No. 5
BERAS Implementation Reports No. 1

