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1. Aland case study: starting points

The Aquabest project (2012-2014) works to find the best possible methods for aquaculture in the Bal-
tic Sea Region (BSR). As the EU wants to bridge the gap of approximately eight million tons for sea-
food produced and seafood consumed in the region, aquaculture has been identified to play a major
contributing role. Simultanously, the Baltic Sea is eutrophied, which means demands for better water
quality are strong. These demands are laid down in the EU Water Framework Directive” and the Ma-
rine Strategy Framework Directive® as well as in international agreements, such as the HELCOM Bal-
tic Sea Action Plan.* A bottleneck for achieving sustainable development of aquaculture in the Baltic
Sea Region is vague and inflexible environmental policies and regulation. One of the pillars of the
Aquabest project has been to scrutinize this bottleneck and find solutions sustainable for the long-
term. The different regulatory frameworks for aquaculture in the Baltic Sea have been surveyed in
Paavola et al, 2013° and a more in-depth comparison of the Aland and the Finland permitting practice
for marine net cage farms has been carried out in Granholm and Leskinen (2013).6

Within the Aquabest project, Aland has been a pilot study area for alternative ecosystem-
approach based policy instruments. Focus has been laid on incentive-based regulation and permitting
systems. Aland, as a self-governing entity under Finland, has the legislative and administrative com-
petences for environment, water and fisheries. Therefore, aquaculture issues are dealt with on a pro-
vincial level and may be regulated differently than in mainland Finland. In the whole of the BSR, there
is a strongly expressed need for novel and more flexible licensing policies, which can apply an ecosys-
tem approach and take into account the net impact of aquaculture on the whole Baltic Sea scale. As
Aland has a small administration with short paths to the decision-making level, Aland has been a pilot
study area for this an approach. This report is an account of the concepts discussed during the
project. As the legislative process is a long and winding one, no new regulation has been adopted, but
the dialogue between the industry and the authority is well underway. The Aquabest project results are
to be evaluated and implemented, if realistic and feasible, after the project closure, as stated in the
Aland Aquaculture Implementation Plan.

The scope of the current report is limited to sea-based aquaculture. The Aquabest project also
deals with Recirculation Aquacultures Systems (RAS-farms) where developments of the Danish model
dam for coastal areas has been made. This is reported under the Agquabest project work package 6.
As of yet, there are no large-scale RAS-farms on Aland and even though a pre-study and an initiation

'!European Commi ssion, 0Strategic oduiEdlelaiqueas ufl drurtetbe B
29.4.2013 COM(2013) 229 final.

2 Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a frame-

work for Community action in the field of water policy.

® Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a framework

for community action in the field of marine environmental policy (Marine Strategy Framework Directive).

* Helcom Baltic Sea Action Plan, adopted on 15 November 2007 in Krakow, Poland by the HELCOM Extraor-

dinary Ministerial Meeting, including the revision in the HELCOM Copenhagen Ministerial Declaration of the

3rd of October 2013.

% paavola et al., fiLegal regulation of aquaculture in the Baltic Sea region - Frameworks, practicesan d f ar mer s 6
attitudeso, Reports of Aquabest project 1/2013.

6Granholm, Petra and Leskinen, Vesa: fiPermitting practice for marine net cage farms on Aland and in Finlando,
Reports of the Aquabest project 3/2013.
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of a RAS-farm has been made, they fall under different legislation and is thus not reported here. Yet,
RAS-farming may in the future be a good complement to Aland sea-based aquaculture.

1.1. Background

With its over 6500 islands and islets, the Aland archipelago offers good possibilities for aquaculture
with respect to access to water areas and shelter, but at the same time a good water flow-through.
The first rainbow trout farm was established on Aland in 1975, and rainbow is still the dominating spe-
cies. In recent years, a smaller amount of whitefish and sea trout is also farmed and some pilot-scale
mussel farming has been tried out. As for now, sea-based farming is the only type of fish farming in
the Aland islands, with the exception of a land-based Aland Government cultivation of local fish spe-
cies for release into the wild.
iland aquaculture has been the subject of wvivid de

20006s. T h e riensamly that dadyrfish fahmis svere very badly located in sheltered bays
and shallow waters, where sedimentation and locally eutrophying effects were detrimental. As tech-
nology and legislation improved, localization of fish farms also improved, which lead to better water
quality around farms. However, fish farming still holds the largest share of phosphorous emissions on
the Aland Islands. In 2012, a year when production was high, the nutrient emissions from aquaculture
amounted to 30,5 tons of phosphorous and 253 tons of nitrogen.” The Aland Government has ambi-
tious emission reduction goals at the same time as the present-day aquaculture companies have ex-
pressed their need to expand to survive the international competition. The core of this issue is the
environmental permits for aquaculture, which is given on the basis of the Aland water legislation.

1.2. Aland Government nutrient reduction goals and plans: changes
over the last 10 years

Aland is an archipelago of 28,000 inhabitants and has no heavy industries. Besides aquaculture, an-
trophogenic nutrient emissions originate from agriculture, livestock farms, settlement, sewage treat-
ment plants, sparsely populated areas without sewage treatment plants, industry, tourism, forestry and
atmospheric deposition. Aland is a hub for shipping mainly between Finland and Sweden, which lead
to nitrogen emissions adding to atmospheric deposition. The state of the Baltic Sea calls for measures
from every sector. The Aland Government has, in its governmental action programme, dedicated itself
to lowering the phosphorous and nitrogen emissions to the Baltic Sea.? This is to be done through
concrete measures on Aland and international cooperation. Implementing the Aquabest results in the
future would be one way to do this.

Historically, fish farming has been seen as a sector where nutrient emissions, especially phos-
phorous, could be cut. In the Aland environmental action programme for 2005-2008, large emission
cuts were foreseen for the sector.® The largest part of the reduction obligations were put on

” The Government of Aland, Environmental Office, water load statistics 2012.

81 and Government programme, ORegeringsprogram f°r sa
% Arguments raised for these cuts were the direct emission without treatment into the surrounding water areas,

Aandés highest rank in phosphBaltic®eawidee maedi bnshf &r mahga
est emissions of phosphorous if calculated per employee. See fAMi | j ©handl i ngS2@0r08Bgr.am f °r
23.8.2005.
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aquacultur, which met protests among the fishfarmers. The Finnish Game and Fisheries Research
Institute was appointed with the task of finding out how the emission goals could be met without clos-
ing down the industry completely or minimizing production.'® By setting up four scenarios i decrease
in production, decrease in emissions through feed and technology development, a part-production
move onto land-based RAS-farms and a move of all production onto land-based RAS-fams i the con-
clusion emerged that none of the alternatives were both economically and socially stable at the same
time, i.e. either the alternatives required enormous investments or working places were lost. Instead,
better localization of aquaculture and the use of regional raw materials for fish feed were suggested.

The same year, in October 2007, a Fish Farming Decree™ entered into force, steering fish farms
with slaughter fish to larger units in places with better water circulation. This means there has been a
legal push for relocalization of existing fish farms from sheltered inner- and mid archipelago locations
to deeper and better locations in the outer archipelago, a good development in terms of both environ-
mental effects and fish health (due to more stable temperatures).

The Water Management Plan of 2009, drawn up under the Water Framework Directive (WFD),
included more moderate emission goals and development measures on how to reach them. The long-
term vision was expressed as a nutrient neutral aquaculture sector. An indicative goal was a decrease
in the net load until 2021. It was emphasized that the detailed goals and time frames established
should be realistic and that the sector is involved in this work.

To ensure cooperation, a consultation group for the authorities and the fish farming sector was
formed, whose work resulted in a consultation report on fishfarming from a holistic perspective on
Aland.™® Concrete measures dealt with in the report were RAS-farms, improved fish feed, feeding
techniques, relocalizations, closed cages, compensatory measures (wetlands, compensatory fishing

and musselfarming). The group concluded the following:

§ Phosphorous emissions from Aland fish farms are large from an Aland perspective, but very
small from a Baltic Sea perspective, which is why localization of fish farms to areas where eu-
trophicating effects are less prominent is one way forward. These areas are often located fur-
ther out in public waters, however, there are some legal concerns regarding farming on public
waters.

9 Fish farming plays a large role for the survival of archipelago and sparsely populated areas
and a closure of the industry has considerable social and economical consequences.

1 A continued dialogue and cooperation between authority and industry enables the best pre-
requisites for a positive development.

91 The group also concluded that a long-term principal decision for aquaculture, like the ones
made in Sweden and Finland, is needed for Aland.

A governmental decision came later the same year, as the fland Aquaculture Implementation
Pland™ Here, as foreseen in the Water Management Plan of 2009, more detailed indicative goals and

time frames were laid down:
{ 2012: A long-term decision is taken in order to let the Aland aquaculture grow within ecologo-
cally sustainable limits

10 Setala, Jari et al., "Utvecklingsalternativ for hallbar fiskodling p& Aland”, Kala- ja riistaraportteja nro 412B,

Helsingfors 2007.

11| andskapsforordning (2007:57) om odling av regnbégslax och lax i havet, hereinafter the Fishfarming Decree.

2i 1 ands | an d sAkardspsograem goeAlands kyst-, ytg och grundvatten 2009-2 0156, 10. 12. 200
B lands | andskapsregering, OFiskodling p-~ jland ur et
tion report.

“Yilands | andskapsregering, OGebowmkeérange/mi/ae. 20tldet
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9 2011-2015: A phosphorous load reduction of 20 % through the use of phytase feed, if practi-
cally possible

9 2015-2021: An adaption to recirculation of nutrients and a load reduction of more than 20 %
through implementation of the flagship-project results (Aquabest)

It was also stated that the detailed goals until 2021 should be revised when it is clear what is rea-
listic and feasible.
It is clear, however, that all the above documents breathe caution: the knowledge base for con-
crete measures for improvements has not been complete at the time of writing. One of the steps for-
ward has therefore beent he (1l and Governmentds part.i Pracpcalaridon i n t
legal obstacles and hurdles on the way need to be resolved and new policy instruments have to be
developed. This will be discussed in the second part of this report.

1.3. EU perspective and the Aland aquaculture strategy

The Strategic Guidelines for the Sustainable Development of EU Aquaculture is concerned with the
numbers of the EU seafood market: 25 % of the market is supplied for from EU fisheries, 65 % from
imports and 10 % from EU aquaculture. In the new Common Fisheries Policy (CFP), sustainable ag-
uaculture takes a prominent place. Therefore, the strategic guidelines encourage the Member States
to work out multiannual national strategic plans as ex ante conditionalities for financing under the new
European Maritime and Fisheries Fund (EMFF). Aland works out its own operational programme un-
der the fund, which is to be integrated with the Finnish programme. However, as aquaculture issues
do fall under Aland legislative and administrative competence, the Aland Government drafted and
adopted its own aquaculture strategy in early 2014. This strategy builds on the work done so far and in
particular the work done in Aquabest, and addresses the four priority areas identified by the Commis-
sion: administrative procedures, coordinated spatial planning, competitiveness and a level playing
field.

1.4. Aland producer perspective

International competition and lower profitability are factors that have contributed to the Aland fish farm-
ing sector being concentrated to only five active companies today. These companies are micro- or
small companies, employing 67 people in total on a full-time basis."® Despite this not being a high
number on the paper, in the archipelago communities, where other sources of income is becoming
more and more difficult to find, fish farming plays a significant role.

In the consultation report the fish farmers themselves expressed their views on the Aland fish
farming policy at the time. The fish produced is the largest export commodity of Aland, and nutrient
emissions have been measured per capita on a population of 28,000, why Aland emissions seems
very high despite the fact that on a Baltic Sea scale, Aland emissionsconst i tute | ess than
fish farmers pointed out that the fish produced on Aland feed about 3000 0 0 p e o p ¢oresdnsptioh i s h
on a yearly basis, and that behind the statistics there are real people and societies, who have to take
the consequences of a harsh and negative debate. Fishfarmers and their families have been pointed
out as scapegoats for the state of our sea, which means that there is no new generation who is eager
to take over after this generation of fish farmers retire. Small companies have taken the hardest turn i

1> Aland Government fisheries section annual report, numbers from 2012.
9
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5/6 ofthecompani es t hat e xirsnow dosdd or baugheup.Tiedish faamers went on to
emphasise that the closeness to the sea and the favorable climate makes fish farming one of the few
sectors with good, natural prerequisites to manage free from subventions and that the fish farming
creates positive consequences also for other sectors i such as logistics, food store, school and day-
care in these communities. The fishfarmers underlined their will to adopt environmentally friendlier
techniques and methods if possible and economically feasible. As feed costs are high, it is also finan-
cially interesting for the farmers to keep feed waste down. In return for adjusting to more environmen-
tally friendly practices the fish farmers asked for economically stable conditions in order to be able to
finance the adjustment, and equal treatment with other sectors in terms of emission cuts.*®

This perspective has been reiterated from the side of the fish farmers all through the work in the
Aquabest project. One farmer expressed this in an interview as follows:

/l...what | miss is that, which has been kept from the public the whole time: a balanced ana-
lyzis of negative and positive effects...there are many positive aspects, and at least we should
remember that what we produce are market-adjusted products such as food, healthy food, sub-
vention-free, in areas that need these working places. And these enormously positive effects for
Aland are just pushed aside/ because the only thing talked about is phosphorpus and nitrogen.
And problems. So the picture that is created is that we are a problem. It can be compared to
other sectors such as shipping, with tax-free, and so forth, where the choice is made to see eve-
rything positively. In other words, we are not looked upon through the same glasses. And my
apprehension is that we would stand a more balanced analyzis é / '/

The main message from the fish farmerds side during
strategy was similar: the fish farming sector has lowered its nutrient emission per kilogram produced
fish during the last couple of years, but this has been a take-home benefit for the authorities only:
Every environmental permit handed out has had a lower emission quota, a cut of approximately 20 %
in comparison with previous ones, despite earlier improvements. As one fish feed producer expressed
it: the feed producers no longer feel inclined to develop new feeds with lower nutrient content, as it is
only imposed as a demand on the farmers, which make them angry and does not give the feed pro-
ducer any kind of economical incentive whatsover to develop better feed.*®

The message from the fish farmers is therefore clear: environmental adaption can be made if an
incentive is given. Without large enough permits and hope for future existence, the sector cannot de-
velop to reduce nutrient emissions and continue to produce healthy food.

1.5. The legal perspective

Many policy statements concerning aquaculture have been made in the Aland Islands, but no real
change will be brought about before the legislation and environmental permitting is adapted in line with
the policy statements. The following is an attempt to underline why amending the law is a complicated,
but not impossible, task.

16 The consultation report, pp.48-49.

7 Quote by an Alandic fish farmer inan Aquabest WP3 interview 14.12.2012. Freely translated from Swedish by
the author.

'8 These opinions were expressed during the Proposal for an Aland aquaculture strategy consultation round, with
meetings in the municipalities of Eckerd 6.11.2013, F6gld 7.11.2013 and Brand6 12.11.2013.

10
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1.5.1. The Water Act

The Water Act gives substance to the administrative regulations around environmental permitting for
aquaculture on Aland. Written in 1996, it preceeded the EU Water Directive with some years. When
implementing the Water Directive, two systems for water management were in force on Aland. These
systems are compatible, but have brought about some confusion when interpreting the Water Act. The
intention of the authors of the Water Act was, however, that the stipulations would easily fall within the
EC legislation.'® In particular the system with special quality norms for water has been heavily criti-
cized by the fish farming industry,20 as these norms are used as the reason for not allowing expansion
of production.

152.Thetip s e ardiguwahtypynorms
The concepts of the Water Act of 1996 originate in extensive background work during the first half of
the 199006s. At that ti me, a similar system id US Ame

2 According to the Water Act ch. 5, section 4, the Aland Government shall issue so-called quality

el
norms needed or suitable for reaching certain water quality standards. Water quality norms in this
particular case are limiting values for water quality or values for the occurrence of or characteristic of
one or more organisms in a water area.” These norms have legal effects on the individual/agent inso-
far that if they are not established or not fulfillled in a water area, new or altered activities are prohi-
bited to take place.® 1 n additi on, the Water Act ch.5, sedtion 9
normso, which in fact aeweoralterethactivdids intha watef aven, aifmiagtab p 0 ) f or
limiting eutrophication. No water quality norms have ever been established, andt hi s fist opo has
applied to fish farming so that no new farms or expanded production may occur.
The water areas in the salt sea® where t hi s - fiute tstwalp e applied are defined in an at-
tached map to the Water RegulationZS, see figure 1. Thus, the Aland territorial waters are divided into
four water areas. It is allowed to move or merge fishfarms within each water area but no movement of
farms across the water area borders may take place. These areas were defined and entered into force
in 2010 and has had a positive ef fsefarthattheydawe bedne f i s h
able to fuse smaller fish farming units into bigger ones. There are no outer limits for the salt sea areas
other than the limits of the territorial waters of Aland.
The quality norms of the Water Act should not be confused with the environmental quality stan-
dards (in Swedish miljokvalitetsnormer, i.e. almost the same term as used originally in the Water Act)
in the EU Water Directive, which concern a limit to environmental pollution as far as hazardous sub-
stances are concerned, but the idea is similar. These environmental quality standards have been
implemented on Aland through the Water Regulation and its attachment. In section 8 of the Regula-
tion, it is explicitly stated that these norms are not of the exact same meaning as the norms in the Wa-
ter Act. This is an example of the combination of the two legislative systems for water management,

19 Water Act, preparatory works (Landskapsstyrelsens framstalining, Ny vattenlagstiftning 1992-93, nr.19), p. 9.
% |n a Memorandum of January 2013 and in four appeals to the Aland administrative court in autumn 2013, see
ch.1.6.2 Arguments against the Water act ch.5 section 9.

2L Water Act, preparatory works, (Landskapsstyrelsens framstalining, Ny vattenlagstiftning 1992-93, nr.19) p.9.
22 \Water Act, ch.1, section 3 k).

2% \Water Act, ch.5 section 6 in conjunction with ch.5 section 9 para 2.

“9Sal t ssalsjor)igaBoncept not defined elsewhere in the Water Act.

2 vattenforordning for landskapet Aland 2010:93, hereinafter the Water Regulation.
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one developed before the Water Directive, and the other implemented after the Directive had entered
into force. The problem lies, however, both on an EU level and a Member State implementation level
i there is no congruent use or definition of what in Swedish is called kvalitetsnormer, why they to date
have received different implications in different EU and Member State legal acts. The most significant
division line seems to lie in the degree of directness of legal effect on the individual and whether they
are set as limit values or more as environmental goals, which is a certain standard in the environment
that is to be reached. In Swedish legislation, for instance, norms expressed as limit values have direct
effect on the individual, whereas norms expressed as a goal, such as a status classification under the
Water Framework Directive, is binding on the authorities only and are to be taken into account when
handing out environmental permits. The norms related to in the stop section seem to fall somewhere
in between by definition, but in legal effect and in practice, they function more like limit values. Al-
though the non-establishment of such norms makes it difficult to determine how the limit would be
expressed.
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Figur 1 The salt sea areas of Aland in attachment 9 to the Water Regulation, showing the borders for the North, Eastern,
South and Western salt sea area.
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1.5.3. The improvement surplus
The establishment or absence of quality norms was never intended to halt economic development on
Aland,?® why a possibility within Aland legislation to use a so-calleddi mpr ovement surpl uso e
measures that improve the water quality was also laid down in the Water Act of 1996.
The concept is spelled out by the Water Act and its consecutive regulation. An improvement sur-
plus is the extra improvement of water quality, which follows from a water quality improvement meas-
ure that creates a better water quality than what is required by the Water Act.”’ At present, there is no
definition of what a fAwater quality improvement meas:!
surplus is allowed to translate the surplus into an expansion of operations, or transfer it to someone
else to be used in their operations. The condition for this expansion on the basis of an improvement
surplus is, according to the present | aw, that there
plus, which is the first qualification to the improvement surplus, and that the surplus in total is not used
to more than two third in production.”® There is no indication in law on how to calculate neither the
improvement of water quality that the measure brings about, nor how much is allowed to be used in
extended operations, which may be part of the reason for the fact that no application for improvement
surplus has ever been accepted by the Aland Government. However, the applications have never
been abletoshow a or eal i mprovement 0 evdlvedvaetnd usingjan antused vy |, but
permitquota, a 0 sfrema & diffgreént location.”
At its introduction in law, the improvement surplus was linked to other concepts in connection to
legislation on environmental performance. The first one is the special quality norms described above.
Secondly, the improvement surplus is also linked to the concept of the so-c al | ed @ wameatr | mpr o
pl an o vétt&mokattringsplan), which is intended to be a plan for a certain polluted area. The plan
should regulate how the water quality is to be improved, when such measures should be undertaken
and what conditions should be met.* The plan also regulates spatial use as far as the quality norms
are concerned. To date, no such plans have been established, although the idea of plan is still im-
plemented through the six-year-cycle water management plans that are required by the WFD. The
difference is the legal force: water improvement plans would have a stronger binding force. The Water
Management Plans are binding for the authorities (here: the Aland Government) while the Water Im-
provement Plans are to be compared to a spatial plan 1 i.e. individual activities cannot be undertaken
contrary to a Water Improvement Plan.*! The exception to this is if it is shown that that the activity will
not endanger the implementation of the plan32 or if an improvement surplus is used.®
The Water Regulation, which was introduced following the Water Act but amended in 2010, in-
cludes sections on the improvement surplus in its chapter 7. The basis for this is found in the Water
Act chapter 5, section 12, which states thatufAfurthe
|l ated by decreeo.

26 \Water Act preparatory works, supra notel9, p. 8.

27 As defined in the Water Act, ch.1 section 3 n).

%8 Water Act, ch.5 section 12.

2 See, for instance, decisions nr 40 (ALR 2011/6672 36 S40) and 41( ALR 2011/6671 37 S40) of 5.6.2012 and
decision no 12 (S40/06/5/43 313 S40) of 2.5.2006.

%0 Water Act, ch.1, section 3 0).

3! Water Act, ch.4 section 5 and ch.5, section 15.

%2 Water Act, ch.5, section 15.

% Water Act, ch.5 section 16.

13
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The regulation addresses who is eligible for using the improvement surplus in that it states that it
i spradtitioners of an operation, which can be deemed hazardous to the water environmentd”, who
may apply to the Government of Aland for such a surplus. Here, we find the second qualification of an
improvement surplus, i.e. that there has to be a significant improvement of water quality beyond what
is required by the Water Act or decisions and permits based on the Water Act, and this improvement is
established as a consequence to water quality improving measures the applicant has taken.

The same section also sets the time limit for usage of water improvement surplus to three years
from the date the Government of Aland establishes the surplus.

Section 28 of the Water Regulation enumerates what is to be included in an improvement surplus

application, which is to be written in form. This includes

M the name of the applicant,

9 the site of the activity and the emissions,

9 a statement of the measures that entitles to an improvement surplus,

9 a statement of concerned emissions and quality norms, the relevant water improvement plan
or if no plan then a statement of what emissions and other disturbances the activity causes,

9 a proposal of how to calculate the surplus (emissions minus improvement measure) if no such
calculation model exists, and

9 a proposal how to control the implementation of the water quality improvement measure and
its effects.

It is possible to complement the application with any other documentation deemed necessary. As
can be seen by this enumeration, there is no automatism in the process, and consequently, the estab-
lishment of the surplus must proceed on an ad hoc basis.

Section 29 also stipulates that a notification should be sent to the Government of Aland before the
improvement surplus is taken into use.

Even though there is a substantial amount of background work and basis in legislation, the sys-
tem of water quality improvement measures and improvement surplus have not been put into common
use. As stated above, the applications sent to the Government of Aland so far has evolved around an
improvement surplus on the basis of non-utilisation of existing aquaculture permits. These applications
are rejected on procedural grounds (failure to state the actual measures constituting the basis for the
improvement surplus), but the applications raise an interesting question: does the measure have to be
an active or a passive one, and how is, in that case, the difference between active and passive deter-
mined?

The lack of applications in the field, which seems to be explained by a vague concept and antic-
ipated marginal benefits, does not mean that there has been no policy discussion on improvement
surplus. The chain of thought was pushed into pace again with the first Aland Water Management
Plan for coastal-, surface- and groundwater of 2009, in which the long-term vision and aim is set to be
an emission-neutral Alandic aquaculture sector that is adapted to the nutrient loop (see above ch.1.2).
The consultation report discusses the concept of improvement surplus as a possibility for the fish far-
mers. The limitation the consultation group saw was the fact that the Water Act is only applicable on
Aland, where large emission sources do not exist and water quality improvement measures are diffi-
cult to bring about in a cost-efficient way. Coupled with the development in technology and new legis-
lative requirements calling for fish farming further out at sea, the Aland aquaculture becomes more of

% Swe. utdvare av vattenfarlig verksamhet
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a regional emi ssion source t han akefooacegibnal applicatienh i n t h
of the improvement surplus.

Following the Aland consultation report, the Aland Aquaculture Implementation Plan clearly states
that as far as the continued work goes, the Aland Government is of the opinion that a determining
factor is a parallel consideration of business and environment and that the prerequisites for business
is formed in a way, which allows for a positive outlook on the future and possibilities for development
and also expansion in the aquaculture sector. To reach this aim, the Aland Government intends to
use, among other things, the improvement surplus as a tool. This is a clear policy statement and
should be seen as a guiding signal from the Government.

The scale of implementation of the Aland improvement surplus ranges from a narrow interpreta-
tion, meaning that the improvement measure has to be undertaken within the same water area as the
surplus is utilized, to a wider interpretation meaning that the system will in many ways resemble a
trading scheme on a regional Baltic Sea scale. The latter option would, however, involve changes in
legislation. It is of outmost importance to follow similar developments around the Baltic Sea closely.
Preliminary work for a nutrient trading scheme has been carried out by the Swedish Environment Pro-
tection Agency (Naturvé\rdsverket)35 and the Nordic Environment Finance Corporation (NEFCO) for
HELCOM.*

1.6. The application perspective

The environmental permits are given purely on the basis of what is stated in the law, in particular the
Environmental Protection Act and the Water Act. Policy decisions have little or no effect on the per-
mits. In some instances, there is a margin of appreciation for the permit authority, as in how to formu-
late the allowed emission load and validity time for the permit, but in general, the law is, and should
be, predictable as of the outcome. As long as the stop section exists, there is little room for maneuver.

1.6.1. The environmental permit for aquaculture

What in practice regulates aquaculture on the Aland Islands is the environmental permit. Environmen-
tal permits for aquaculture are since 2008 issued by the Aland Health and Environment Protection
Agency (AMHM) and approved by the five-member Approval Commission, *” on the basis of the Aland
Environmental Protection Act**and its Regulation39 in conjunction with the Water Act.* In accordance
to these acts, activities emitting eutrophying substances directly to the surface water are subject to an
environmental permit, including fish farms producing more than 20 tons fish annually. This threshold is
only expressed as a limit in production, not in amount of feed or nutrients. Fish farms of more than 1

®*The Swedish EPA, o Vidareutveckling av f°rslag till
of proposal to a fee system for nitrogen and phosphorous), report no. 6345, March 2010, and its background

report no. 6346, March 2010. See also the Swedish EP
ningsverko(Policy instruments for increased purificat
2012.

% Nefco, AFramework for a Nutrient Quota and CrLeditsd Tr
COM in order to Reduce Eutrophication™@f8 the Baltic S
%7 Swe. prévningsnamnden

% |andskapslag om miljéskydd, 2008:124, Section 10) hereinafter the Aland Environmental Protection Act.

% Landskapsforordning om miljéskydd 2008:130, hereinafter the Aland Environmental Protection Regulation.

O Water Act, ch. 6 section 16 a).
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ton do not require a permit but a so-called environmental inspection.41 Fish farms today are rarely
smaller than these thresholds and most farms fall under the permit obligation. Also an alteration or
expansion of activities previously subjected to a permit has to undergo a new permit procedure 1 or, if
the alteration or expansion in itself does not fall under activities requiring a permit, an environmental
inspection is called for.*?
The environmental permit procedure for marine cage aquaculture on Aland is scrutinized and
compared to the permitting procedure in mainland Finland in Granholm & Leskinen, 2013, why a more
in-depth analysis will not be carried out here. What is noteworthy, however, is the application of the
fistop sectiond in environment al permits for anquacul tu
sion of aquacultures, something fish farmers have argued to be unjust.

1.6.2. Arguments against the Water Act ch. 5 section 9

One of the main arguments in the debate from the side of the fish farmers has been the application of

the Astop sectiond on aquacul ture, maki ng xpansign expans
or new establishments has been possible for other act
association has addressed in a Memorandum to the Aland Government in early 2013.** On the basis

of the similar arguments, four appeals to the Aland Administrative Court against rejections to applica-

tions for larger environmental permits and the validity time of the permits were filed in autumn 2013.*

In their view, the fistop sectiond has beenbamplied in
of business, i.e. fish farming. The Fi sh Far mersd Association, represe
claim that the current interpretation of the Water Act ch. 5 section 9 stands in contradiction to the Fin-

nish constituti ondsneis equag before the taw,45andhtraetrightetw workyand the

freedom to engage in commercial activity,46to the extent that the section in question should, for the

time being, not be applied in environmental permitting with respect to the superiority of the Constitu-

tion.”” As the Water Act ch. 5secton4 uses t he wo rskh) whenhedetrihgito tie 2stad-.

lishment of quality norms by the Aland Government, they call for the special quality norms to be estab-

lished. While it is correct that the Aland Government seems to have imposed on itself some sort of

legal obligation to actually establish quality norms of the sort dealt with in the Water Act chapter 5, it

can be argued that it is far-fetched to say that Aland has not carried through its obligations under the

WFD in this regard, which is another argument in the Memorandum and in the appeals. This is be-

cause of the slight difference between concepts of the WFD and concepts in national legislation,

something to take into account when implementing EU water legislation. As has been stated above in

*I Swe. miljpgranskning See the Environmental Protection Regulation, section 1 and attachment 1, para 2.4.

42 Aland Environmental Protection Act, section 11.

8 Alands Fiskodlarforening/DKCO Advokatbyrd, Memorandum: Brister i nuvarande vattenlagstiftning, (Short-
comings in the current water legislation) 8.1.2013.

* Aland Administrative Court 2013/85: Storfjardens Fisk Ab, appeal against decision AMH-Pn 14/13 (rejection
of expansion from 300 tons to 500 tons production and revision of permit conditions after five years), Aland
administrative Court 2013/96: Vibbo Lax Ab, appeal against decision AMH-Pn 19/13 ( revision of permit con-
ditions after five years), Aland Administrative Court 2013/113: Brandd Lax Ab, appeal against decision AMH-
Pn 28/13 (rejection of application for a new fish farm) and Aland Administrative Court 2013/103: Brando Lax
Ab, appeal against decision AMH-Pn 24/13.

* The Constitution of Finland, 11 June 1999, 731/1999, section 6.

*® The Constitution of Finland, 11 June 1999, 731/1999, section 18.

*" The Constitution of Finland, 11 June 1999, 731/1999, sections 106 and 107.
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1.5.1, there is no coherent use of t hevalitessmorm3, infienviro
the EU legislation. The Aland Government has implemented norms for surface water through the Wa-
ter Regulation and its attachment, and established a Water Management Plan for 2009-2015, in which
the Aland water bodies are classified according to ecological status. The Management Plan and the
ecological classifications are currently revised for the next six-year-period, which is the basic require-
ment of the WFD. The ecological status classificatonsc oul d be s e e nsimlarfodawatis nor mo
perceived in the Swedish system, but whether the classifications can be used as quality norms in the
sense of the Water Act ch.5 deserves a separate discussion partly outside the scope of this report.
As a comparison, agriculture is lifted inthe f i s h f Memorandusné@s another nutrient emitter
who is not affected by t A ldowdvar,tonlypadimal husbanbregis sulgectasop s ect i |
environmental permits.*® Crop production on fields is instead subject to the Nitrates Directive,*’with
strict regulations of the use of nitrates from agricultural sources, implemented on Aland through a
Aland Government decision.®* In comparison to an environmental permit for animal husbandry from
2012,% the Water Act 5:9 is indeed mentioned in relation to manure management, e.g. collection tanks
and how to spread manure. It is noted that the measures taken by the applicant will be sufficient in
order to prevent further eutrophication in the area. In another case concerning animal husbandry from
2011 the reasoning is similar i the permit authority mentions the Water Act 5:9 but notes that meas-
ures taken are sufficient.”® The Memorandum and the appeals goes on to list sewage water plant as a
facility where expanded emissions have been allowed, albeit on public interest grounds 7 concluding
that different activities are tr eatnerdertdenipliasisethat | y i n
breach of the principle of equal treament, other type of activities are listed that have received an envi-
ronmental permit where the result will be increased emission of nutrients into the water area, in spite
of the Water Act 5:9. Such activities have concerned dredging, a municipal sewage plant and sludge
beds. The argument put forward is that there is no legal ground for separating fish farming from other
activities with effects on water. Despite differences in effects of pollution, according to the current wa-
ter legislation, these activities should be tried according to the same grounds. It remains to be seen
how the Aland Administrative Court interprets the use of the stop section in the pending appeals.
A general conclusion can be drawn: the Water Act 5:9 does not rule out the existence of net cage
aquaculture nor animal husbandry. It does, however, prevent aquaculture expansion as this is consid-
ered an additional source of eutrophication not presently possible to mitigate by any measure, while
for animal husbandry there are a number of measures to be undertaken in order to avoid further eu-
trophication, why expansions of present-day animal husbandry is possible in the eyes of the permit
authority.

8 Memorandum, 2013, p. 3.

*% See the Environmental Protection Act, section 10 (to be read with the Water Act) and its Regulation, attach-
ment 1.

%0 Council Directive 91/676/EEC of 12 December 1991 concerning the protection of waters against pollution
caused by nitrates from agricultural sources.

51 Alands landskapsregerings beslut (2000:79) om begrénsning av utslapp i vatten av nitrater fran jordbruk
(2007/135). (Aland Government decision on limitations for emissions into water of nitrates from agriculture).
*2 AMH-Pn 34/12.

* AMH-Pn 22/11.
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2. Steps forward

During the Aquabest project, considerable time has been put into suggesting proposals for amend-
ments in the legislation affecting, in particular, environmental permitting for Aland aquaculture. Here,
these proposals are summarized and it is the hope of the author that the Aquabest discussion will be
the push towards brave decision-making that a future of sustainable aquaculture on the Aland islands
needs.

2.1. Work method so far- dialogue

Even though many steps on the way towards a truly sustainable aquaculture on Aland in law and in
practice remain to be taken, it should be emphasised that the work method so far has been one of
dialogue between the industry and the authority. Since the harsh undertones of the debate preceding
the Environmental Action Programme in 2005, which in effect would have been a closure, or at least a
drastic reduction of traditional cage farming if implemented, the debate has moved towards one of
finding a win-win solution. The Aquabest approach has also been one of searching for cooperation
partners for improvement, not environmental villains in order to create fronts. A concrete legal out-
come of this dialogue is at least the salt sea area division in the Water Regulation attachment 9 with
regards to the stop section, which has allowed for fusion of fish farming units, but at the same time
limited the potential area for improvement measures with regards to the improvement surplus. Another
concrete legal outcome is the Fish Farming Regulation, moving farms of larger-size fish to outer archi-
pelago areas where the local environmental impact is less. Policy outcomes have been the aspects on
aquaculture of the Water Management Plan, the Consultation Report, the Aland Aquaculture Imple-
mentation Plan and the participation in the Aquabest project. The steps so far are reflected in the new
Aland Aquaculture Strategy 2014-2020, which was adopted in January 2014.>*

2.2. Proposals for including incentive based regulation for agquacul-
ture

Partly written by on-<&novnfenviBmedta laysrs, taffant Westezlundl, the
Aland Water Act was ambitious and modern when it entered into force on the 1% of January 1997. It
was a result of years of work and dialogue and as such a few years ahead of its time. In late 2000,
when the WFD saw the light of the day, implementation of the different instruments of the Water Act
was distracted. This was never the intention of the Water Act, as can be seen from the preparatory
works. The WFD could possibly have been implemented into the Water Act in a manner more compat-
ible with these instruments, but instead a parallel, yet similar path was chosen for the concepts of the
Directive. This path might have been chosen as a fAso
norms and water improvement plans part of the 1996 Act. With the right kind of incentive and imple-
mentation, perhaps the old concepts of the Water Act could be dusted off to serve in the develop-

“iland Government, OF°r h=llbar tillvaxt och h23l sosanm

201420200 (For sustainable growth and tdyyefaAlanh2914-f ood fr o1
2020), 30.1.2014.
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ments towards a sustainable future for Aland aquaculture. In the following, explicit proposals with ag-
uaculture in mind will be made.

2.2.1. Principles of the EU Water Framework Directive
Every sixth year, Aland has to develop a Water Management Plan under the WFD. The aim of the
Plan is to improve the ecological and chemical status of the water bodies, f o r i | arbabkiéally part
fr omodefate st at us 6 t o Thg Aland coastalavaters ltave been divided into 61 water
bodies. A first classification was made for the Plan of 2009, but only according to the parameter chlo-
rofyll-a, why the classification is continuously updated when new data and new parametres (such as
total phosphosous, total nitrogen, water transparency level, macrofytes and benthic fauna) are added.
The method of classification of Aland water bodies is done according to the guidelines in the the WFD.
Within that frame, there is also an effort to harmonise the methods to mainland Finland and also to the
ones that are used in Sweden to a certain extent. In order to simplify monitoring, these water bodies
are fused into a total of 14 monitoring areas.”

There is also a strong non-deterioration principle in the WFD,* expressed as a prevention of de-

terioration of water bodies to a worse status. As mo st iland water bodids are ¢
erate statcoded @asl oyrerl | ow by the WFD, i | aunsdd , mucsot! oworr Kk
coded as green, and not Il et quality deheaearearfewt e t o 0

exceptions to the principle of non-deterioration, relating to water bodies heavily affected by human
activity, disproportionate costs and force majure-like situations. All exceptions are laid down under
certain conditions.*®

In the Aland water legislation the principle of non-deterioration is reflected in ch.5 section 21 of the
Water Act. Here, quality goals for surface waters in lakes, coastal waters and heavily modified water
bodies as well as groundwater and marine waters are set. It is the Aland Government that is responsi-
ble for that all waters on Aland are protected in a purposeful way so that the water quality is not dete-
riorated and improved if needed.® In addition, the Water Act ch 4, section 2 can also be seen as an
implementation of the principle of non-deterioration, as it prohibits activities in an area if it obstructs
the fulfilllment of a quality norm or other demands for water quality as prescribed in ch. 5 (on water
quality). The exception to this prohibition is, again, planning or compensations i if the activity is part of
a water improvement plan or answers to an improvement surplus. In this way, the non-deterioration
principle, as described by the Water Act, is linked to a system that was in force before the WFD and
the principle itself existed.

For aquaculture, this means possibilites if the system is fully implemented. The present-day status
is that the yelltowid®dl ownr eixy atntsé oms off fi sh ferming w
reas the fAistop sectionodo is the Ahard | ido.

®SeefurtherCeder berg, Tony, 0KI as s(Classificaton of Aland caastal waterg,n d s k u st
2013, for the Aland Government.
% Avrticle 4.1. for surface waters.

%" The worst status a water body canrecei v e i s Ododedasred. Smmeouaf 1l andds i nner mc
received the fibad statuso in the preliminary classifi
figoodo exists on jland but i s bodyofthe Atarid eoastel watesibas i on t han
received the bescodedsastblaet us fAhi ghodo, col our

%8 See WFD, article 4.5-9.

*Water Act, ch.5section21:0al |t vatten i | andskapet skyddas p- ett

inte forsamrasochattden vi d behov f°rb2attraso.
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2.2.2. How to deal with the quality norms
The classification status of the water bodies is a
direct requirement by the WFD. So far, it has
been difficult to classify the water bodies with
certainty, as data is lacking and sometimes not
comparable, including the fact that there is not
data for all parametres needed to make a pre-
ciser scientific classification. This will be updated
with time and therefore the overall water quality
goal for Aland is good status of coastal waters
by 2015, which is the WFD deadline. One might
argue that this is already the quality norm as
expressed in the Water Act, ch.5. However, the
first legal hurdle is the division: that the status
goal is set for 61 water bodies (figure 2) and the
ch.5 stop sectionf or oOwater ar e
the four salt sea areas (see figure 1 above).

The salt sea areas follow the water body division almost completely; the exception is an administra-

Figure 2. Aland is divided into 61 water bodies, which all have
received a preliminary water quality status classification.

tive/political border between the north and the east salt sea area.

The second legal hurdle is the legal effect: the status goal is binding for the authorities, while the
ch.5 norms are directly binding on individual activities and actors.

In order to streamline this, the Aland Government would need to decide on proper division (water
body/monitoring area/salt sea area/other, such as the division inner-/mid/ and outer archipelago,
WFD-MSFD jurisdiction) to monitor norms set for eutrophication. For some other norms, such as ha-
zardous substances and prioritised substances where actual limits can be set that are not to be ex-
ceeded, direct legal effect on individual activities/actors may be beneficial. However, for a status clas-
sification on ecological basis, where different parameters come into play, it may be more purposive to
let the norms be binding for the authorities T so that, in environmental permitting for instance, these
norms need to be taken into consideration as one of the interests at stake, but not lead to a direct halt
of all activities. This would be more in line with the Swedish and the Finnish systems. The suggestion
for amendment is thus a clearer link between the WFD article 4 and the first half of the Water Act ch.5.

2.2.3. How to use and develop the improvement surplus

The improvement surplus is, in short, a measure that creates better water quality minus one third of
the improvement brought about. This means that from a measure that in some way take up x kg P and
y kg N, the creator is allowed to exploit a maximum of (2/3*x kg P) + (2/3*y kg N). So far, the system
has not been implemented and needs clearer rules. The following sections are an attempt to pinpoint
what has been confusing and what could be done.
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Where can an improvement surplus be created?

On the one hand, some of the water bodies are direct]
at sea. On the other hand, farther out in the terri- ¥
torial waters, there is less possibility to directly
affect the water quality as this is heavily reliant on
the currents of the Baltic Sea and the larger vo-
lume of water. What happens in one part of the
Baltic will have implications on what happens
alownstreamd®™ The interest of the Aland Govern-
ment to carry through its water obligations locally
and regionally would not be at risk if a system of
differentiation was applied. This could result in one
system applied within the WFD jurisdiction, which
streches out to one nautical mile outside the base-
line (= the inner border of the territorial sea, see
figure 3). Outside of this jurisdiction, the MSFD
obligations and, once determined by the Aland

Government, quality goals stemming from HEL- Figure 3. The green line represents the baseline (inner
border of the territorial sea, the purple line the 1 extra
nautical mile that represents the WFD application area
ing a future nutrient trading scheme between the and the blue line is the external border for the territorial

Baltic Sea states aside (as it is outside the scope sea of Aland.
of the present report) the Directive borders would be the borders for the division of the system where
the improvement measure system would be applied in the WFD jurisdiction.

COM Baltic Sea Action Plan come into play. Leav-

What constitutes a water quality improvement measure?

The original thought of what constitutes an improvement surplus was an additional, voluntary cleaning
system for industrial operations that create an improvement surplus. There are, however, a large
number of measures that could constitute a water quality improvement measure, both on land and at
sea. Such measures could fall within agriculture, forestry and aquaculture, and could also be per-
formed by whoever interested. This could be installations of wetlands, mussel farming, fishing of non-
commercial species, reed removal, improvement of sewage systems and other measures as long as
they actually produce a surplus.

In the present Water Act the surplus has to exceed what is required by the same Act. One ques-
tion is to define what is actually required by the Water Act and what constitutes a voluntary measure.
As a rule of thumb, the Swedish Environment Protection Agency has, in its proposal for a nutrient trad-
ing scheme,™ suggested the following delimiting criteria for eligible measures:

- The effect of the measure must be determinable

% The Baltic Sea does not have any permanent currents, but 6do wn s t is eg determined by the average
current direction, which in the Baltic Sea is a weak counter-clockwise movement. For instance, the result of this
would be water from the Gulf of Finland passing east of Aland through the Archipelago Sea and water from the
Bothnian Bay passing west of Aland through the Aland Sea. |
%1 The Swedish EPA, 2010, supra note35, p.64.
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- The implementation of the measure must be verified

- It cannot be a measure that follows an existing law or regulation
Generally, what is required by law in this respect is as far as aquaculture goes what is specified in the
environmental permits and potentially what is required as Best Available Technology (BAT), i.e. the
measures must reach further than that. As different measures and different industries are not equally
phosphorous and nitrogen-intense, dranslatin gbthe measure into an improvement surplus is a chal-
lenge.

The process: How to calculate an improvement surplus?

The Water Regulation indicates that the applicant (which, if the creator and the user are different, has
to be interpreted as the user of the surplus even though this might not always be optional as the crea-
tor may possess more knowledge of the circumstances in which the surplus was created) shall pro-
pose a method to calculate the surplus if such a method does not exist. For reasons of transparency
and comparison, the preferred situation would be that the methods would already exist.®

As noted, it is a challenge how to calculate how much a certain measure is worth and what consti-
tutes 2/3 of that. The law only states that an improvement surplus is not to be used to more than 2/3 in
total, which allows for differentiation,
e.g. in terms of measures in different
water areas allowing for different
surplus ratios. A possible scenario
would be that a surplus that is to be
used within what on Aland is called
Aiiner ar ¢ hiwpudl kegad, 0
lowed to be used to a lesser extent
than one that is to be used in the
outer archipelago, regardless of
where created (in the same area or
anywhere else), or, in a second
step, also differentiated as to where
it was created.

Example: Once a surplus is es-
tablished, the creator is allowed to Teckenforklaring
use this for his or her own produc- IR inner archipelago
tion, or transfer to (an) other agent Wid archipelago

[ outer archipelago
(s) 66,67 % of that surplus, never
more. If the surplus is used within an Figur 4. The Aland archipelago divisions.
area categorized as inner archipelago, the increase in operations would be restricted to ¥ or 25 % of
the 2/3 or 66,67 % surplus, i.e. 16,7 % of the total surplus. If the surplus is used within an area catego-
rized as mid archipelago, then 50 % would be used, and for outer archipelago the usage would be
Afullo, i.e. 2/ 3.

%2 However, it must also be taken into consideration that legislation concerning measuring units, -equipment, -
methods and standardisation does not belong to the Aland legislative competence.
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Here the obvious deserves to be mentioned: There is other legislation relating to permits that de-
termines the localization of activities hazardous to water, which also limits the choice where to situate
the gained expansion in operations, such as for instance the Aland Decree on Fish Farming. In prac-
tice this means that with or without improvement surplus, a fish farm will never be situated in the inner
archipelago.

The improvement surplus is defined as an improvement in water quality, and water quality is de-
fined in the Water Act as the chemical, physical and ecological condition of the water.®® From this it
has been assumed that the water quality relates to degree of eutrophication, which is determined by
the amount of nutrients, i.e. phosphorous (P) and nitrogen (N) in the water. As different operations
hazardous to water are differently P- and N-intense, the calculations may have to depend also on what
kind of activity is about to use a certain surplus. For instance, would it have to be taken into considera-
tion that aquaculture emits more P than agriculture, while agriculture is very N-intense? To simplify the
issue, NEFCO has in its draft for a nutrient trading scheme for the Baltic Sea suggested the use of
fini tr gguenalent so b a sadladl Rexfield tatioe Thes Redfield ratio gives car-
bon:nitrogen:phosphorous as 106:16:1, and as P is heavier than N, one nitrogen equivalent turns out
to be 1 kg of N or 0,14 kg of P.%*

Both the example with an inner, mid and outer archipelago differentiation and the eqvivalent sys-
tem might turn very complex, especially if differentiation will be made on and Aland local and an Aland
regional level. A simpler way would be to start with aquaculture-specific measures and propose calcu-
lations for each one of them, as will be discussed in chapter 2.2.5.

Who is the creator and who is the user?

There is no limitation in law on who is allowed to make use of an improvement surplus. Practitioners of
an operation, which can be deemed hazardous to the water environment is the more or less self-
identifying group mentioned in the regulation, since if you create and use, or transfer to yourself and
use, an improvement surplus, you intend to use it for expanded operations that has some kind of re-
strictions set for water emissions. The only theoretical exception would be found among environmen-
talists who would buy a surplus in order for it not to be used, as is known from the field of air emission
quota trading.

Who should be the competent authority?

As it is now, the Water Decree specifies the Aland Government as the receiving agency as far as im-
provement surplus applications goes. The current applications are at the Environmental Section at the
Department of Social Affairs, Health and Environment as it is responsible for the area of water legisla-
tion. The Aland Environment and Health Protection Agency is the authority for permits and monitoring
of environment- and health related issues on Aland. It is subordinated the Government of Aland. As it
handles environmental permits, it would be well suited to also carry through the improvement surplus
process. This specification could be added to the Water Regulation. It is of great importance that the
process of recognising a surplus does not become a long and tiresome one.

%% Water Act, ch.1 section 3, j).
% See further Nefco, 2008, supra notes6, pp.62-63.

23



AQUAB EST.:.:.

Reports of Aquabest projects 1/ 2014

For how long is a surplus valid for expanded operations?

Here the scope of time should be considered. As an agent of operations hazardous to water, is there
no time restriction on for how long you can use the surplus or do you have to renew it by carrying
through or buying new surpluses with time? The Aland Water Regulation only stipulates that the sur-
plus has to be taken into use within three years from the date the surplus was acknowleged. One
option that follows naturally would be to tie the expansion to the environmental permit. If you are a fish
farmer, you make use of one surplus for a 2/3 expansion of your farm as long as your permit is valid. If
your permit is valid indefinetly, however, a period of six years as the time limit for a system with emis-
sion caps because it would be in line with the water administration as follows from the WFD and the
MSFD cycles. As the total load quota is given on a yearly basis, another option is that it is valid for one
year only.

2.2.4. Out at sea: an adjusted system

Different conditions and slightly different environmental goals pertain out at sea. The MSFD aim is to
achieve good environmental status of the EU's marine waters by 2020 and to protect the resource
base upon which marine-related economic and social activities depend. It covers marine waters and
overlaps the WFD in that marine waters are also defined from the baseline (as stated above the WFD
covers and area 1 NM outside of the baseline, see figure 3) and coastal waters. So basically, the two
directives cover the same area as far as Aland sea-based fish farms are concerned. In the Aland Wa-
ter Act there is a slight difference in definitions: fmarine waterso are defined as waters, the seabed
and subsoil on the seaward side of the baseline from which the extent of territorial waters is meas-
ured,®® but this definition does not overlap coastal waters in the same way as the MSFD. Instead,
fifcoast al waterso are defined as ilwihind lmeome nadidaleniless, t he
outside of the baseline from which the breadth of territorial waters is measured.®® In other words: the
MSFD is not applicable on Aland coastal waters except for the one nautical mile that is the overlap
between the WFD and MSFD. Whether or not this is in line with the MSFD is not within the scope of
this report.

Marine environmental goals

The definit i on of fienvi r otmenViSRD cavers manyaspeasoincludimg minimisation of
human- induced eutrophication.®’ For each marine region, a set of criteria for good environmental
status is determined, in a process where Regional Sea Conventions are to be included.®® For the Bal-
tic Sea, this would be the Convention on the protection of the marine environment of the Baltic Sea
area from 1992. The Helsinki Commission (HELCOM) has adopted the Baltic Sea Action Plan (BSAP)
under the Convention in 2007. Nutrient reduction goals of the BSAP were recently revised by a Minis-
terial Declaration in Copenhagen (October 2013). For each of the seven Baltic Sea sub-basins nutrient

% Water Act, ch.1 section 3 t).

% Water Act, ch.1 section 3 u).

%7 See art 3.5 of the MSFD (definition of good environmental status) and Annex |: Qualitative descriptors for
determining good environmental status.

% See art. 9 (1) and (3).
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reduction targets are set. Aland is part of the Bothnian Bay basin, for which no reduction targets are
set. However, as activities in one sub-basin can affect another, the Declaration states as follows:

WE ARE COMMITTED to implement nutrient reductions to improve the environmental sta-
tus of eutrophied Baltic Sea sub-basins including coastal areas, even if the modelling approach
taken did not establish reduction requirements for these areas.

Finland has developed its own view on this in a footnote stating that:

according to HELCOM assessment open parts of the Bothnian Sea, Aland Sea and the Archipe-
lago Sea are eutrophied and need reduction of nutrient levels, although BALTSEM model did not es-
tablish nutrient input reduction requirements to the drainage basins of these sea areas. Finland will
address water protection measures to the drainage basins of these areas in its national plans.

Sweden has not made a similar declaration as far as the Bothian Bay is concerned. This means, how-
ever, that Aland should work towards reducing nutrient inputs also under the Ministerial Declaration,
but it is completely up to political choices and administrative measures. A decision on how much such
a reduction entails has not been made yet but it is important to streamline aquaculture development
with these political goals.

Baltic Sea based fish feed and offshore farming

It is, however, clear that the area outside the application of the WFD reacts differently to nutrient emis-
sions than more sensitive inner areas, which is why offshore aquaculture is a possibility for the future.
In all consultations, Aland fish farmers have stated a positive stance towards such a development, as
long as they receive a large enough emission quota in order to finance the different technology and
logistics such farms would require. Marine spatial planning for aquaculture and requirements for Aland
offshore aquaculture is discussed in Abrahamsson, 2014.%° In addition to this, it has to be legally poss-
ible in terms of access to farm on public waters and within emission reduction targets. One of the main
tracks of the Aquabest project has been closing the nutrient loop of the Baltic Sea, i.e. stop importing
nutrients to the Baltic Sea and instead source them from in the same marine region where they are
utilised. The idea in these outer areas would be a combination of offshore farming and the use of a
Baltic Sea based fish feed as a compensation. The potential and feasability of a Baltic Sea based fish
feed has been discussed during three so-called roundtables between feed producers, fish farmers,
authorities and academia within the Aquabest project. The outcome of the roundtables is accounted
for in Kiessling et al 2013.”° One of the main signals from the feed and the farming industry is that
implementing incentives encouraging fish farmers to choose feeds which contain more locally sourced
marine nutrients is crucial for closing the nutrient loop, why the Aland case study has a certain impor-
tance in this field. With some changes in the law, such as where you are allowed to create the im-
provement surplus, it would be possible to utilise the Baltic Sea fish feed within the improvement sur-

®Abrahamsson, Davifdar miPh@ninhi nghefflsamdei sl andso, fort
working paper series.

"0 Kiessling, Anders, Lindholm, Teresa, Vielma, Jouni, Brostrom, Rosita, Granholm, Petra and Abrahamsson,

David, 0Closing the aquacul oorgummaryent Répopt sRoundh
project 7/2013.
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plus system, including within the application area of the WFD. The primary ingredient in a Baltic Sea
fish feed would be Baltic herring and sprat, mostly from the Baltic Sea. Other ingredients sourced in
the Baltic Sea Region as a whole, such as mussel meal, underutilised fish and microbes may also
come into question in a second step. The problem with the improvement surplus as it stands is that
the creator of a surplus would have to carry through the measure in the specific salt sea area where
the activity utilising the surplus is. Some critics see this as just redistributing nutrients in the Baltic Sea,
not actually improving the water locally. Further out at sea, i.e. offshore, fish farming would be more of
a nutrient load on the whole of the Baltic Sea and because of currents the farms would not affect the
water locally, why it makes sense to argue that Baltic Sea based fish feed can be used offshore as an
improvement for the Baltic as a whole. Practicalities of the system are described below, and a nutrient
budget is calculated by Futter et al 2014 (forthcoming). An example of how to calculate an incentive
for using Baltic Sea based fish feed on Aland is given in Abrahamsson et al 2014.™ To implement this
system, the chosen legal instrument could possibly be the Fish Farming Regulation. Most importantly,
the nutrients that are compensated for by an equivalent uptake of phosphorus and nitrogen in Baltic
herring and sprat should not be included in the total load given in the permit, but counted as @eutralo

Other options of the Water Act

The 1996 Water Act contains another unused instrument, called &vater improvement fundsé (Swe.
vattenforbattringsfonder). According to ch.4, section 7, the one practising an activity hazardous to
water is obligated to take reasonanble measures to protect the waters. Alternatively, if these measures
are deemed too costly in proportion to the benefit of the measure, then it is possible to decide that the
practicioner of the activity should pay the cost of the difference between a more costly and a less cost-
ly protection measure into a water improvement fund instead. Ch.7 of the Water Regulation stipulates
further about these funds that they can be decided for the whole of Aland or a specific geographical
area and the means of a fund should be used for cost-efficient measures.’* This is in line with the idea
that measures should be undertaken where they show the most effect. It is not specified that this fund
needs to be used within Aland. The Aland Government oftentimes emphasise that international coop-
eration is needed for water quality improvement in the Baltic Sea, why it should be possible for off-
shore fish farmers to pay into a fund that could support very cost-effective measures. An example of
this could be the major phosphorus leaks from phosphogypsum stacks in Gdansk and Police, Poland,
discovered in the summer of 2013. This way, Aland could actually help reducing the load to the Baltic
Proper in a cost-efficient manner.

2.2.5. Compensatory measures

The difficulty in establishing a compensatory system for sustainable aguaculture in the Baltic Sea is
that there is unfortunatelyn o fi o n e s-solution. 5a far,ghera &rd ndt many viable improvement
measures, and they all vary in terms of how much P and N they reduce, which makes legislating
around them a true challenge. However, without opening up the door to compensatory measures for
aquaculture emissions, there will also not be any developments of new and improved measures. Be-

™t Abrahamsson, David, Lindholm, Teresa, Vielma, Jouni and Futter, Martyn: “Circulating nutrients in the Aland
islands aquaculture”, Report of Aquabest projects 8/2014.
"2 \Water Regulation, sections 24 and 26.

26



AQUAB EST.:.:.

Reports of Aquabest projects 1 /2014

low follows an account of the measures with direct relation to fish farming discussed on Aland during
the project.

Baltic Sea based fish feed

As mentioned above, detoxified Baltic Sea fish meal and oil, farmed mussel, microbial meal and by-
products from crops are the potential regional feed ingredients the Aquabest project have tested on
pilot basis. Three feeding trials carried out in Kiel, Germany, on turbot, in Kélarne, Sweden on Arctic
Charr and in Rimito, Finland on rainbow trout have shown that fish growth was equal on these diets as
compared to commercial feed. A preference test at SLU in Kélarne also showed that Arctic Charr pre-
fertheso-cal | ed oO0Bal t i eedBdfoeeriheg commercimletypen Thesk feed trials will be re-
ported under the work package 5 in the Aguabest project.

Even through the feed is practically feasible, it must also be commercially available in large
enough quantities and to a competitive price. Feed producers work on a market that fluctuates on a
day 1 to - day basis combining the ingredients according to price and quality. They will not produce a
specific feed that certainly will be more expensive, if there is no specific demand for it. There will also
not be any demand for such a feed unless farmers get something back for using it. Imposing a legal
requirement for specific feed sourced in a specific region is difficult because of EU competition laws,
and the higher feed price without gain in production would threaten to put the fish farmers out of busi-
ness. Hence, the best way to bring about this development would be through an incentive in increased
production.

Some hurdles remain though. All stakeholders in the roundtable discussion agreed that the inclu-
sion must be based on a mass balance definition for Baltic Sea fish feed, which should be based on a
three year span. The feed industry confirmed that increasing the content of nutrients from Baltic Sea
marine ingredients, mainly Baltic Sea fish meal, is possible, but will come at an increased price.

Compensatory fishing

Fishing of non-commercial, under-utilised species (tr@ash fish6 ¥ an efficient uptake of nutrients and
has been discussed as a compensation method for fish farmers on Aland too. On the mainland Fin-
land, where populations of these type of fish, mainly from the family Cyprinidae, are high in some
bays, fishermen already get paid for carrying out so-called deduction fisheries6 Coupling reduction
fisheries with fish farming in a way that would enable the fish farmer to increase production has been
proposed but not yet implemented.73 On Aland, fish farmers fishing for compensation of emissions, or
contracting fishermen to do so within the improvement surplus system, would be possible. Different
species contain different amounts of P and N,” but in order not to complicate the system endlessly, a
Aiflat rated s suochuas the abeeagedqotprd suggested by the Finnish Game and Fishe-

™ Ministry of Agriculture and Forestry, Department for Game and Fisheries, "Det nationella vattenbrukspro-
grammet 2015"( The National Aquaculture Programme 2015), Principal decision by the Government, p. 10.

™ A thorough study of this can be foundinM?2 ki ne n, Tbidaanko kalestiRsella vihdntaa
kalankasvatuksen ravinnekuormaa? Kalankasvatuksen nettokuormitusjérjestelméan esiselvitysd Fighery as a
preventive action against the nutrient loading from fish farming: fish farming net loading system, a preliminary
study), Finnish Game and Fisheries Research Institute 2/2008, p.11.
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ries Research Institute: P 0,86 and N 1,73.” Species from the Cyprinidae, such as bream (Abramis
brama), white bream (Blicca bjoerkna), roach (Rutilus rutilus), carp (Cyprinus carpio), ide (Leuciscus
idus) and rudd (Scardinius erythrophthalmus), but also Osmeridae, such as smelt and other non-quota
species like three-spined stickleback (Gasterosteus aculeatus) would come into question. This is be-
cause the applicant of the improvement surplus somehow has to show that the fishery in question is
new i not an established one. It has, however, to be new in the certain area of choice, why trawling for
herring (Clupea harengus membras) and sprat (Sprattus sprattus) inside a salt sea area should also
be considered eligible, since herring and sprat are not fished inside of the territorial waters of Aland
today.

In the summer of 2014, a study of Cyrpinidae populations in proximity to fish farms on Aland will
hopefully spearhead the development of using compensatory fishing as a nutrient abatement method
for sustainable aquaculture. It is also of importance to keep track of possible by-catch to compensation
fisheries, as the intention is not to mistakenly disturb other fish populations.

Mussel farming

Several mussel farms of different types have been piloted on
Aland, stemming from small-scale long-line farming to bigger
scale pipe and net farming. The largest pilot project was car-
ried out on so-called Smart Farm units, between the summer
of 2010 and the late autumn of 2012.° The harvested
sels were delivered as raw material for mussel meal pilots on
the Swedish west coast as part of the Aquabest project. It is
clear that it is possible to farm mussels in Alandic waters, but
it is also clear that a large amount of mussels need to be
farmed in order to actually make a difference, for expanded
production as an improvement surplus and for the environ-
ment. However, if the mussel meal can one day contribute to

Picture 2. Mussel meal from Aland mussels
a more made in Orust. Photo: Petra Granholm.

sus-

tainable fish feed it might be economically feasi-
ble to farm mussels. This is true in particular as
fish meal prices increase and the mussel meal
production method improves. Making mussel
meal out of Baltic Sea mussels have been re-

ported in Lindahl et al 2013.”" Many hurdles still

Picture 1. IMTA with fish and mussel farms in Denmark. Photo:  exist, both in terms of farming and making mus-

Photo: Anders Lejbach, Musholm AS . . L
sel meal, but it has proven practically possible i

" Ibid.
76 See the final report: Engman, Torbjorn, Mdjligheter och férutsattningar for storskalig musselodling pa Aland
Del 2 inom FAS |11 : Odnd pranequisitescfon large-kc8lermdsgel(faProng an Albnd, | i t i e's

Part 2 in Phase I11: Farming and harvest), Aland Government, 2013.
" Lindahl, Odd, "Mussel meal production based on mussels from the Baltic Sea", Reports of the Aquabest
project 6/2013.
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and that is why mussel farming should not yet be ruled out as an improvement measure eligible for the
improvement surplus, especially as you can carry out mussel farming in the immediate vicinity of the
fish farm. Integrating species from different trophic levels such as fish and mussels in so-called IMTA
(Integrated Multi-Trophic Aquaculture) systems is definitely a step in a more sustainable direction. If
possible, Aland will play a part in potential new mussel farming cooperations around the Baltic Sea
Region, where benefits for mussel growth and nutrient uptake from fish farms will be further studied for
this region.

Phytase feed

In order to lower the phosphorus content of fish feed, and thus the resulting emissions, producers can
add the enzyme phytase to the feed to make vegetable P more digestable for the fish. This is standard
in at | east one feed producersd feed for | arger fish
sions from Aland aquaculture with up to 20 %. However, during consultation processes it has been
noted that this enzyme might not work sufficiently in temperatures below 10 degrees C, why a re-
quirement such as phytase feed as BAT (Best Available Technique) may be counterproductive. One
way would be to include it in the improvement surplus system, but a more direct way would possibly
be to lower the P quota in the environmental permits (or allowed P inclusion in feed) in accordance to
the Aland Government emission quotas, while the N quota would remain on the same level. However,
it is important to couple this with the above mentioned idea of actually receiving something (larger
emission quota) in order to allow expansion of production and not only cuts in emission without ex-
pansion.

3. Conclusion

The reason for the Aland Government to enter into the Aquabest cooperation is the apparent paradox
of ambitious emission reduction goals coupled with the wish to expand aquaculture. Fish farming is
the largest point-source of phosphorpus on Aland and increasing demands from EU environmental
legislation and international organisations turns the spotlight to the aquaculture sector in order to meet
the demands from an Aland point of view. At the same time, the present-day aquaculture plays a de-
termining role in the fate of the small archipelago and sparsely populated communities, where em-
ployment and tax income sources are scarce. The whole of the Baltic Sea Region aquaculture needs
to expand to survive the international competition, and the EU expects aquaculture to bridge the gap
between fish consumed and fish produced in the union. Politics aside, on Aland the legal core of this
issue is the environmental permits for aquaculture, which is given on the basis of the Aland water leg-
islation.

The message from the fish farmers before and during the project is clear: environmental adaption
can be made if incentive is given. Without large enough permits and hope for future existence, the
sector cannot develop to reduce nutrient emissions and continue to produce healthy food.

Aland water legislation is a complex matter, a o0 pat chwor ko of innovative i
from the Water Act of 1996 and the implementation of the Water and Marine Strategy Framework Di-
rectives. For fish farming, the most determining factor has beenthe so-c a |l Isd & p6 sect iwno, not
ing for expanded activities if specific quality norms for water relating to eutrophication are not in place
or fulfillled. As these norms have not been established since the entry into force of the Act, it serves as
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an efficient cap on aquaculture. There are, however, ways around this already in the present Act, legal
instruments that could implement the Aquabest project ideas into a win-win solution for both the aqua-

culture sector and the water quality. The most prominent of these instruments is the so-c al Ime-d 0
provement surpluso, whereby an inpmoiemaent measure itanmareay out a
in order to expand his/her production up to 2/3rds of the accomplished improvement. Improvement
measures for aquaculture should not be limited in law, but the framework and application should be

clear: it should be possible to compensate for nutrient emissions from an otherwise sustainable pro-
duction, and at the same time be allowed a larger emission quota. The dialogue during the project has
evolved around how to implement improvement measures into the system. Measures include, but are

not limited to compensatory fishing, mussel farming, lower phosphorpus content in feed and Baltic Sea

based fish feed coupled with offshore farming. None of the measures are without hurdles or problems,

but althogether the provide steps in the right direction.

The Aquabest project as a whole has worked hard to find solutions to the problems the measures
entail, such as finding a feasible concept accepted by both industry and authorities for substituting
nutrients from outside the Baltic with nutrients inside the Baltic, closing the nutrient loop. Develop-
ments in Denmark have come closer to a more cost-efficient solution for land-based farms in coastal
areas. Mussel farming and meal technology have been studied in depth in order to take up nutrients
from the Baltic Sea and use them, in a manner that is not overly expensive. Marine Spatial Planning is
implemented in order to locate aquaculture in places where water quality effects are less negative or
even positive, such as offshore or in oligotrophic power dam lakes. The answers are there, but they
cannot be implemented each for themselves, as there is no universal solution to the paradox of better
water quality and a viable fish production i they have to be taken as a package, as complements to
each other. Stagnation is a fact for present-day BSR aquaculture, and the road away from stagnation
is behind a door that brave decision-makers must open. The Aland water legislation already has the
potential of playing the key role, why it should be fully implemented so that a sustainable aquaculture
can become a reality. This requires all aspects of sustainability to be taken into account, and all as-
pects of environmental benefits and disadvantages i nutrient emissions are just part of the picture.
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4. Sammanfattning pa svenska

Alands landskapsregering har under ren 2012-2014 deltagit i projektet Aquabest for utveckling av ett
hallbart vattenbruk i Ostersjon. Den féreliggande rapporten &r en dokumentation av de diskussioner
som forts inom landskapsregeringens férvaltning och med fiskodlingsintressenterna. Inom Aquabest
har Aland utgjort en fallstudie med avseende pa innovativa, ekosystembaserade policyinstrument, i ett
forsok att hitta win-win lésningar.

En orsak for Alands landskapsregerings deltagande i Aquabest-samarbetet &r den uppfattade pa-
radoxen mellan ambitidsa reduktionsmal for naringsutslapp & ena sidan och 6nskan att expandera
vattenbruket & andra sidan. Fiskodling &r det stérsta punktutslappet av fosfor p& Aland och dkande
krav fran EU:s miljolagstiftning och internationella samarbetsorgan sétter vattenbruket i fokus for att
méta kraven for Alands del. Samtidigt spelar dagens vattenbruk en avgdrande roll i ddet for glesbyg-
den och i synnerhet den alandska skargarden, dar olika alternativ till sysselsattning och skatteinkoms-
ter inte &r manga. Hela Ostersjoregionens vattenbruk maste uttkas for att verleva den internationella
konkurrensen. EU forvantar sig att vattenbruket ska dverbrygga klyftan mellan konsumerad och pro-
ducerad fisk i unionen. Bortsett fran politiken &r den juridiska karnan av denna fraga miljctillstanden for
vattenbruk som ges pa basen av den alandska vattenlagstiftningen.

Budskapet fran fiskodlarnas sida fore och efter Aquabest-projektet ar tydligt: den 6nskade miljo-
anpassningen kan ske om incitament till detta ges. Med incitament avses framst produktionsutokning.
Utan tillrackligt stora och langa miljotillstand finns ingen framtidstro for naringen och utvecklingen mot
att minska naringsutslappen och fortsatta att producera halsosam mat kommer inte att ske.

Den -l23ndska vattenlagstiftningen 2r kompl ex, och
innovativa instrument som tillkom i och med den ursprungliga vattenlagen 1996 & ena sidan, och im-
plementeringen av EU:s ramdirektiv for vatten och en marin strategi & andra sidan. For fiskodlingen
har den s- kallade Ostopparagaf enod, raddeDensaparagaaf t enl age
omojliggor forandrad eller utdkad verksamhet om inte sarskilda kvalitetsnormer som relaterar till 6ver-
gbdning &r faststallda. Dessa normer har aldrig faststillts och tjanstgor darfor som en effektiv lapp pa
luckan for utdkat vattenbruk. Redan i den ursprungliga lagtexten finns dock ventiler, d.v.s. instrument
som skulle mojliggora att den ekonomiska aktiviteten trots de ambitiosa miljomalen inte avstannade.
Om dessa instrument implementerades kunde idéerna fran Aquabest-projektet verkstallas och vara
den win-win l6sning for vattenbruksproduktion och vattenkvalitet som eftersoks.

Det mest framstaende av dessa instrument ar det s.k. vattenforbattringséverskottet, enligt vilket
en verksamhetsutévare kan genomféra en vattenkvalitetsforbattrande atgard i ett omrade for att pa sa
satt kunna utoka sin verksamhet upp till 2/3 av den astadkomna forbattringen. Vattenforbattrnde &t-
garder ska inte begransas av lagen, men ramen och tillAmpningen behéver vara tydlig: det bor vara
mdjligt att kompensera for naringsutslapp och samtidigt tillatas en storre utslappskvot. Dialogen som
forts under projektets gang har berért hur man ska kunna genomfora forbattringsatgarder inom syste-
met. Atgarderna inkluderar, men begransas inte till, kompensationsfiske, musselodling, lagre fosforin-
nehall i foder och kretsloppsfoder fran Ostersjéregionen tillsammans med en utlokalisering av fiskod-
lingsenheter. Ingen av atgarderna ar latta att omsatta i praktiken, men ar tillsammans steg i ratt rikt-
ning. Om man pé ett enklare satt éppnar upp for forbattrande atgarder i lagstiftningen och ger incita-
ments for dessas genomférande, kan ocksa en utveckling av atgarderna ga i ratt riktning.

Inom Aquabest-projektet som helhet har man arbetat hart for att finna losningar pa problemen
som dessa atgarder innebar, sdsom att hitta ett mojligt koncept, omfattat av bade industrin och myn-
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digheterna, for att ersatta naring som importeras i foder till Ostersjoregionen med sddan naring som
ingér i ett Ostersjokretslopp, i férsta hand genom anvandning av strémming och vassbuk fran Botten-
havet i fiskmjol men senare dven Ostersjé-musselmjol samt mikrober och jastsvampar. Utvecklingen i
Danmark har narmat sig en mer kostnadseffektiv I6sning for landbaserade odlingar i kustomraden.
Musselodling och musselmijolsteknologi har studerats pa djupet for att avlagsna naringsamnen fran
Ostersjon pa ett satt som inte ar alltfor kostsamt. Havsomradesplanering implementeras for att lokali-
sera vattenbruk pa platser dar effekterna pa vattenkvaliteten &r mindre negativa eller t.o.m. positiva,
sasom utomskars (offshore) eller i oligotrofa kraftverksdammar. Svaren pa fragorna finns, men de kan
inte implementeras enskilt eftersom det inte finns nagon universallosning pa paradoxen mellan battre
vattenkvalitet och en livskraftig fiskproduktion 7 de bdr tas som ett paket, I6sningar som kompletterar
varandra. Stagnation &r ett faktum for dagens vattenbruk i Ostersjoregionen. Vagen bort fran stagna-
tion finns bakom en dorr som enbart modiga beslutsfattare kan éppna. Den alandska vattenlagstift-
ningen har redan den potential som behovs for att spela en nyckelroll i det alandska sammanhanget,
och kanske @ven som inspiration pa Ostersjoniva. Darfor bor vattenlagstiftningen implementeras i sin
helhet sa att det hallbara vattenbruket kan forverkligas. Detta kraver att alla aspekter av hallbarhet tas
i beaktande, och alla aspekter av miljoférdelar och T nackdelar i néaringsutslépp ar bara en del av hel-
hetsbilden i den komplexa bilden av var matforsorjning.
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