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SUMMARY

The Local Fish project was started by the John Nurminen Foundation in 2014
and implemented during 2015-2018 as Pilot Fish in Project NutriTrade, part-
financed by the Interreg Central Baltic Programme. In the project, the cyprinid
catches from the Baltic Sea area were commercialised for the first time in
Finland and brought to consumers as ready-made products in 2017.

Targeted management fishing of undervalued fish such as cyprinid species was
found an effective and ecologically sustainable method to circulate nutrients
from the sea ecosystem to land and human consumption. It has been estimated
by Finnish Natural Resources Institute that as much as twice the amount of the
annual discharges from the wastewaters of the Turku region could be removed
from the Archipelago Sea area with this method. During the Pilot Fish, altogether
4,6 tons of phosphorus was removed with the cyprinid catches during the four
years of implementation, respectively.

When based on commercial production chains, the price for producing
ecosystem services like removing nutrients from the watercourses by
management fishing can be estimated to be negative and, on the contrary, such
activity would potentially bring in revenues to fishermen and local production
companies. Benefits can be shown for consumers as well, as cyprinid products
are sustainable, ethical and healthy local food, which can be used to substitute
less environmentally friendly products such as industrially produced meat or
imported fish in one’s diet.

BACKGROUND AND OBJECTIVES

One of the aims of Nutritrade Project was to pilot potential measures that
remove nutrients from the Baltic Sea and utilizing such measures as part of the
voluntary-based nutrient trading/offsetting. Pilot Fish was based on the idea of
removing nutrients from the sea with catch of underutilized fish with no or only
small commercial value, such as cyprinid fish (bream, roach) in Finland. Another
aim of the pilot was to increase the utilization of these fish for human
consumption, as local, sustainably caught fish would provide ecological and
healthy low-fat source of proteins. As food production is one of the major
sources of the nutrient load in the Baltic Sea and the Archipelago Sea, the pilot
also aimed at increasing the consumers’ awareness of the connection between
food production and water protection.

Moreover, the project aimed to support local production of food through
employment, income and increased investment in producing local fish products
from cyprinid catches. In Finland, coastal fishing is a traditional livelihood and,
as such, an important part of our cultural heritage. With the rising appreciation
for cyprinid fish, the profitability of coastal professional fishing would have
potential to increase.
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IMPLEMENTATION OF THE PILOT ACTIVITIES - FISHING AND UTILIZATION OF CATCHES
Fishing in the project

The main fishing season for roach and bream in the Finnish archipelago is during
the spring, when the fish come to coastal bays to spawn. The season is relatively
short, only one month after the ice melt for roach and one to two months for
bream right after the waters start to warm. The timing and duration of the
season are also highly dependent on alteration in annual weather conditions.

Professional fishermen from the surrounding areas of Archipelago Sea were
recruited to join the project via annual call in the beginning of the year. During
the first season, 5 fishermen participated in the project, and by 2018, the number
of participating fishermen was increased to 15.

All participating fishermen signed an agreement with John Nurminen
Foundation, with special regulations concerning fishing in the project. The
regulations were well accepted by the participating fishermen; however, these
regulations were also found to be one of the most important obstacles for part of
the fishermen to join the project.

Development of cyprinid products

In the first phase of the project in 2015-2016, a local production chain was
established in Turku region in cooperation with local entrepreneurs Kala-Apu
and Kalaliike S. Wallin, Arkea and the city of Turku. A fish patty was produced
and delivered to Arkea’s customers in Turku region and also some neighbouring
smaller municipalities. After establishing the pilot production chain for Local
Fish products in Turku region, meetings with institutional kitchens and
municipalities were continued during the project for further marketing of the
locally produced cyprinid products, especially targeted to coastal municipalities.

Cooperation with bigger companies in food productions, Kesko and Apetit, was
established during 2016 and it resulted a launch of a consumer product in April
2017, made of Archipelago Sea bream, Pirkka Saaristolaiskalapihvi which also
was selected as one of the finalists of “the action for sustainability of the year
2017” in Kesko Awards competition. Another new Saaristolaiskalapihvi -product
was also launched by Kesko in May 2018.

In addition, direct contacts were established between local producers (such as
JarkiSarki, Helsingin Kalatalo, Sarkifood) and fishermen via personal discussions
and in project meetings, events and workshops to increase the availability of fish
for the small producers and on the other hand to increase the number of buyers
of the cyprinid catch for the fishermen.
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Ecological preconditions and fish stock management

All stakeholders who participated in the project were committed to the
principles of sustainable fish stock management: The fishing activities in the
project were targeted to underutilized cyprinid fish, and all other catch, such as
endangered species and predatory fish, were obliged to be freed from traps alive.
There were also regulations related to the location of the traps as they were to
be placed so that the ascents of migratory fish are not endangered.

In addition to the preconditions, the fishermen were committed to report all
their catches to John Nurminen Foundation, including both cyprinids and all
released individuals of any other species. An inspector was hired to monitor the
fish catches and the placement of fish traps. The progress of the project was
communicated regularly to key stakeholders and general public.

To follow the impact of the fishing on the cyprinid stocks in the Archipelago Sea
and neighboring regions, the Natural Resources Institute (Luke) took samples
from the fishermens’ catches. In addition, similar sampling has taken place also
before the start of the project. The samples have been analyzed by the
researchers in Luke, however, no results were yet available when compiling this
report.

PILOT RESULTS

Phosphorus reduction from the Archipelago Sea

During the 5 fishing seasons within the project, in 2015-2018, total cyprinid
catch of 530000 kg of bream and roach was caught, corresponding to total
phosphorus reduction of 4,2 tons altogether (with P content of approx 0,8% in
cyprinid biomass), which falls behind the original target value of 5-8 tons. In
total, the catches remained smaller than was originally estimated, however the
last fishing season was better than the previous ones. The catches are highly
dependent on weather, and as the first two spring seasons were unusually cold
in Finnish Archipelago, also catches of cyprinids remained smaller than was
expected.

Because of these weather-dependent fluctuations, some effort was also put in
studying the possibilities to expand the fishing activities to other areas e.g. in the
eastern Gulf of Finland as the stock of cyprinid fish is strong also there.
Unfortunately, it was found out that there are not yet sufficient possibilities for
utilizing the catches in the region and transferring the catches elsewhere for
processing would be too expensive. Thus, it was decided to continue the fishing
in the area of the Archipelago Sea and put more effort on attracting more
fishermen to join the project.
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A transparent framework for measuring cost efficiency of nutrient
reduction efforts

One of targets of the NutriTrade Project was establishing a transparent
framework for measuring cost efficiency (€/kg) nutrient reduction efforts and
identifying new innovative reduction methods. In Pilot Fish, a simple mechanism
to verify the amount of phosphorus (P) removed with the fish catch was
developed, based on reporting and monitoring of cyprinid catches. The P
reduction was then calculated by using an estimate of 0,8% P content in the fish
(wet weight), based on literature and results from previous studies by e.g. Setdla
et al. (2012). In the pilot, the cost for phosphorus removed from the Archipelago
Sea was approximately 66€/kg, respectively.

Utilization of cyprinids for human food and business opportunities for local
producers

Despite some still remaining bottlenecks, one of the main achievements of the
Pilot Fish was establishing relatively stable production chains and demand for
cyprinid fish for human consumption. Thus, if the demand will stay on the
current level, it will result in constant phosphorus reduction from the
Archipelago Sea also in the future. This target has mainly been enabled by the
cooperation with municipalities, institutional kitchens, SMEs and the launch of
consumer products in cooperation with Kesko company.

Due to the current, stabilized and functioning production chain and growing
demand, local fishermen participating the project have been encouraged to
develop further methods of catching and utilizing cyprinid fish. One fisherman
has also started a family business, producing own products made of cyprinid
species during the pilot.

Challenges faced during the pilot

The biggest challenges during the pilot were faced in establishing a stable and
reliable production for consumer market, as the season for fishing cyprinids
during the spring is relatively short and, thus, the amount of raw material
needed for the production for whole year should be estimated before the season.
Also, the local companies acting as the first buyers of the catches are relatively
small, and they are bearing a substantial risk when buying large amount of low
valued fish without knowing the demand for the fish beforehand. Permanent
solutions for solving these uncertainties were not yet identified during the
Nutritrade project, thus, this work still continues by the John Nurminen
Foundation during 2019.
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Another natural challenge in planning and implementing Pilot Fish was related
to fishing and the nature itself, e.g. weather conditions affecting the catches.
Because of couple of unusually cold spring seasons in the beginning of the
project resulted in a remarkably smaller catches than was estimated beforehand.
Therefore, also the removal of phosphorus from the Archipelago Sea remained
modest in those years.

To tackle the challenges, the only solution would have been increasing the
number of participating fishermen and cooperation companies, however, from
the point of view of the fishermen or the small cooperation companies, being on
hold and acting as a buffer would not have been a sustainable solution. Despite
there are still some bottlenecks to be solved in the production chains, it seems
that the market can develop and survive further without external support.

IMPACTS OF THE PILOT

Environmental impacts of targeted fishing of cyprinids

In recent years, the cyprinid fish stocks of the Finnish coastline have grown, most
likely partly due to the eutrophication of the coastal waters. Fishing is an
efficient way of recycling nutrients from the watercourses - it has been estimated
by Finnish Natural Resources Institute (LUKE) that in total, approximately 600
tonnes of eutrophicating phosphorus is annually recycled from the Finnish
waterways to land by fishing. Thus, large-scale removal of cyprinid fish has not
only a direct effect on nutrients in the watercourses but also some indirect
effects on eutrophication which are, however, difficult to estimate.

The direct impact can be easily verified by the amount of nitrogen and
phosphorus that is removed from the sea with the biomass of fish catches.
Nutrient content in fish varies between different species, whereas the variation
within one species is usually small (Hendrixon et al., 2007; Sterner & George,
2000). For estimating the nutrient content of cyprinids in the Pilot Fish, results
from recent studies and literature sources were utilized. Nutrient content in
cyprinid fish is quite well known, so the uncertainty regarding the amount of
nutrients removed with the biomass of cyprinids is relatively low. (Setdla et. al
2012, Setala 2015). Mucha larger phosphorus contents of species belonging to
the same family (Cyprinidae) also have been presented, however outside the
Baltic Sea (Sterner & George, 2000). For nitrogen, the amount in cyprinids is
estimated to be 3% (Sandstrom, 2011).

The indirect effects on eutrophication can be achieved from biomanipulation of
coastal food-webs and from the usage of the catches. Cyprinid fish compete for
nutrition and living space with other, more financially important fish species.
The efficient fishing of cyprinid fish species predating on bottom animals can
reduce symptoms of eutrophication and can improve fish growth, and, also, give
more room for predatory fish, thus balancing out the structure of the fish stock.
Consequently, in addition to removing nutrients with cyprinid catches,
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increasing the catches and restoring their populations closer to their natural
level could, in the long run, potentially have positive effects also on the coastal
food-webs. (Eriksson et al, 2009, Lappalainen et al. 2005, Ostman et al. 2016).

Also, if used for human consumption or animal feed, the cyprinid fish would
partly replace replaces other protein sources and nutrient inputs to the system
which would eventually have a positive effect which, however, remains relatively
small and thus hard to measure.

Advancing of utilization of cyprinids for human consumption

During the WP Pilot Fish, establishment of new cooperation chains and
relationships have strengthened networks between local actors and created new
ways of utilizing cyprinid catches. These have resulted in increased availability of
business opportunities for the small producers and on the other hand also the
number of buyers of the cyprinid catch for the fishermen, creasing assurance
within the local production chains and among key stakeholders, e.g. the
fishermen. In addition, most important bottlenecks in utilizing cyprinids for
human food have been identified, which enables further development of the local
businesses towards more stable production and, thus, strengthens prosperity of
local livelihoods of fishermen and local producers.

Furthermore, during the project, the potential of commercializing the
management fishing of coastal area and lakes in Finland have also been
recognized by the Ministry of environment of Finland, as in the recent call for
projects for implementation of Finland’s action plan for marine and water
protection and the programme to promote the recycling of nutrient and improve
the ecological status of the Archipelago Sea (FMoE, Raki Il Programme 2016-
2019) one of the priorities for financing was commercializing possibilities of
management fishing.

Communications and visibility

As the Pilot has had many different targets groups, also different communication
channels and activities have been utilized in reaching the target groups. For
reaching local stakeholders (e.g. fishermen, SMEs, municipalities), the most
efficient way has been utilizing personal contacts and arranging targeted events,
e.g. workshops, but also other communication channels (e.g. professional
networks, professional magazines or local channels) have been used to reach
targeted stakeholder groups. At the same time, visibility in social media and in
national or local media (newpapers, tv) has been an efficient way of reaching the
general public. In addition, the activities and achievements of the pilot have been
presented also BSR wide in international workshops and events.
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Pilot Fish results, especially the products made of cyprinids, have had good
visibility in local and national media. Thus, the environmental awareness of
consumers, the end users of these products, has increased especially on the
relation between water protection and food production. The consumers have
also got more familiar with eating bream and roach, as they are now available in
several schools, canteens, nursery homes and also in grocery stores in Finland.

CONCLUSIONS AND FURTHER STEPS

Based on scientific literature, it can be stated that for every kilo of cyprinid fish
removed from the Baltic Sea, 8 grams of phosphorus will be removed from the
ecosystem (Setdla et. al 2012). Furthermore, in the Finnish coastal waters, the
Finnish Natural Resources Institute (Setdla et al., 2012) has estimated that the
potential for the amount of phosphorus removed by sustainable management
fishing of roach and bream is up to at least 8 tons annually (with catch of million
kg), based on the estimate of the total biomass of cyprinid stocks in the Finnish
coast of approximately 30 - 40 million kg, respectively (Setala et al.2012). In
Pilot Fish, the annual catch of 200 000 kg was reached at largest.

The NutriTrade Pilot Fish has set an example on a nutrient reduction measure
that is potentially applicable anywhere in the Baltic Sea region. Removal of
nutrients by management fishing of low-valued species was found out to be very
cost efficient when compared to other phosphorus reduction measures. Via
crowd funding (e.g. Nutribute platform: www.nutribute.org ), the measure could
also be utilized by local actors in circumstances where there is not yet
functioning market for products made of such fish. Thus, the concept is well
transferable anywhere in the BSR, e.g. also in lake regions in Finland and
Sweden. The partnership of the project has also supported spreading the
example from Finland to Sweden.

Business relationships established during the project for cooperation between
different actors in the production chains that utilize cyprinids for human food
remain and the production of different cyprinid products has good potential to
continue also after the project lifetime. In addition, as one of the goals of the
project has also been enhancing circular economy by advancing the utilization of
these fish for human consumption, the John Nurminen Foundation will put effort
on spreading the concept of a sustainable production chain for utilizing cyprinids
further, e.g. to Aland and Sweden, and cooperation with local stakeholders is
already currently under development.

Results and outputs of Pilot fish can be accessed at project’s website
www.nutritradebaltic.eu . In addition, the cooperation concept used in Pilot fish
can be studied at the [NF website, as well as all material produced in Pilot Fish in
Finnish (for local stakeholders): workshop outcomes, preconditions created for
sustainable fishing of cyprinids, catch reports etc. www.johnnurmisensaatio.fi



http://www.nutribute.org/
http://www.nutritradebaltic.eu/
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