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Abstract
The aim of the study was to assess the impact of an increased share of local organic food based on local
resources, especially on increased recycling (i.e. the impact of increased locality or localization), on
sustainability of rural food systems around the Baltic Sea. Obstacles and solutions for sustainable
localization and recycling were also identified. In addition to these main objectives, a methodological
interest in developing interdisciplinary research processes was also incorporated. Case food systems in eight
Baltic countries were studied on the basis of interviews and stakeholder workshops, as well as by analysis of
environmental indicators and economic parameters at farm and food system level by a European
multidisciplinary research group. According to the results, marked benefits on environment, local economy
and social sustainability can be obtained through enhanced recycling and an increased share of local organic
food in the rural food systems. These benefits require, however, well-informed choices for performing
localization and recycling in a sustainable manner. Recycling, especially in agriculture, but also at the food
system level, ensures environmental benefits while locality relieves that and is crucial for the benefits in
local economy and social sustainability. The scale of sustainable localization varies, however, according to
the product and process concerned. In some cases, recycling between the farms seems to require smaller
economic compensation than recycling within the farms. To realize the potential of localization and
recycling, marked obstacles have to be overcome by providing economic incentives for recycling to farmers,
a local certificate and information to consumers and intensified cooperation between the local stakeholders.
Introduction
Food systems have developed towards global, linear and centralized systems with regional specialization.
This development contributes to a transfer of value added from rural regions to urban areas followed by
unemployment, emigration and disintegration of social structures. This also complicates recycling organic
matter thus increasing nutrient emissions to waters, including the Baltic Sea, which is rapidly becoming
devastated. Agriculture, which contributes half of the eutrophicating emission, has most potential for
reduction, while the load from point sources has already been reduced to 10 to 20% of the total load
(HELCOM 2003). In addition to the decrease in nutrient leaching, enhanced recycling in agriculture results
in lower emissions of greenhouse gases (Larsson 2005). Now that eight out of nine countries around the
Baltic Sea are members of the European Union, co-ordinated, cost-efficient approaches are facilitated. On
the other hand, if the production regimes of the new member states would be adapted to the industrialised
agriculture of Denmark, the eutrophicating nitrogen (N) emissions would increase by 50-75% (BERNET
2000).
Even in organic agriculture, European regulations and subsidies have not motivated a development of local
food systems, nor recycling of organic matter between plant and animal production or between consumption
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and production. Instead, less local and less recycling organic production has emerged. On the other hand, the
principles and goals of organic farming require reliance on local resources and recycling, adaptation to local
conditions and connecting farmers and consumers. There is also a rapidly growing interest and activity
around food produced locally, based on local resources, and produced in an environmentally friendly,
recycling manner. The growing interest in local food is not only based on appreciation of fresh food of
known origin, but also on the hypotheses that more local food systems would be more sustainable in terms
of improved recycling, decrease in energy consumption and related emissions and more vital and resilient
local economy and community. This work attempted to test these hypotheses. Based on the results, solutions
for sustainable localization and recycling were sought and disseminated together with the stakeholders.
In this paper, the synthesis of the work is presented by formulating common answers to the main research
questions of the study, in an interaction between the different disciplines. The research questions were the
following: What would be the impact of localization (i.e. the impact of an increased share of local organic
food based on local resources, especially on increased recycling) on rural food systems? What are the main
obstacles for sustainable localization and increased recycling in these cases and what kind of alternative
solutions can be identified? In addition to these main objectives of the study, there was also a
methodological interest of developing interdisciplinary research processes.
Methodology
A case food system in all of the participating eight countries surrounding the Baltic Sea (Seppänen 2004)
was investigated by a European multidisciplinary research group. The main focus was on one Swedish
(Järna) and one Finnish (Juva) rural food system, where initiatives by stakeholders in organic, local food had
emerged. The initiatives and interactions of the stakeholders were studied on the basis of interviews and
workshops. The impact of an increased share of local, organic food and recycling of organic matter within
the food system and agriculture was analyzed through material flows and nutrient balances in combination
with direct nutrient load measurements. The nutrient loads of the organic, recycling farms were compared
with statistics representative of the present dominating farming system on the basis of the primary nutrient
balance, which indicates the ratio between harvested nutrients and input nutrients from outside the system to
crop production (Seuri 2002, Granstedt et al. 2004).
The impact on the economy of case farms was investigated by linear programming (Bäckman & Krumalova
2005). Scenarios were created to assess the possible gains and income forgone by enhanced localization and
recycling, and by the potential incentives. Sensitivities of activities at the farms to changes in prices and
support were studied indirectly, e.g. on the basis of validity ranges. Numerous institutional and
environmental constraints were analysed. The impact on the local economy was assessed using an inputoutput
model developed in the project (RegAE-model) and the effects on social sustainability by interviews
with stakeholders, focusing on equality and justice, influence potential and social capital (Larsson et al.
2005) as well as on the vitality of the community. The consumption habits based on food purchases, and
constraints for use of local, organic food were also monitored in 9 households in Järna and 13-15 households
in Juva. The disciplinary work was performed in an interaction with an interdisciplinary process, to create a
synthesis for providing answers to the common research questions. The obstacles and alternative solutions
were discussed with the stakeholders to formulate recommendations.
Results and brief discussion
Impact of localization and recycling
Case studies on ecological, recycling farms showed that with a high degree of recycling, integration of
animal and plant production and compensation of the unavoidable N leaching by use of leguminous plants, it
is possible to decrease the surplus of nutrients remarkably compared with a system that separates crop and
animal production as in the current conventional agriculture in Sweden, Finland and Denmark. The primary
nutrient balance, which indicates better environmental performance, was thus higher on mixed farms than on
stockless farms due to a higher share of nutrients recycled from animal husbandry to crop production. The
use of legumes as the N source compared with mineral fertilizers or purchased fodder was also a positive
factor, as was a lower livestock density and thus better utilisation of nutrients in manure for crop production.
The nutrient flow from consumption through the food system back to agriculture was scarce, with a high
potential for enhancement. Localization of processing tends to increase energy consumption per product due
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to the smaller scale, but it enables use of local renewable energy. An increase in food demand directly hit the
local/regional processing industry with all its multiplier effects, but the impact on agriculture and other
industries was small, indicating an import of raw material and other inputs and limited local cooperation.
The meaning of locality to the stakeholders in relation to the geographical dimension varied from village or
municipality to country level. Problems of equality, both in distribution of benefits and the means of control,
have generally been linked to centralizing food systems. As a result, from the point of social sustainability,
locality of the food system seems to have a greater impact than the mode of production. In Järna community
with a more homogeneous value base, however, several stakeholders emphasised the personal importance of
organic production and, for many producers, organic production was at least as important as the economic
aspects. The producers involved in local organic production demonstrated high levels of social capital and
trust in each other. According to the interviewed stakeholders, localization increases the possibility to
influence the food system. In addition, the distribution of benefits was considered fairer in local food
systems. This holds true especially for the position of farmers. In addition, locality appeared to strengthen
the market for organic food thus enhancing recycling. The scale of sustainable localization seemed to
depend on the product and the population density, and there is a requirement for export of food from rural
areas to cities.
Obstacles and solutions
In agriculture, several points were identified which hinder nutrient load to the environment in manure
handling and cultivation techniques. However, the highest potential for enhancing recycling and thus
increasing locality of inputs and reducing nutrient load to the environment, appeared to lie in joining the
nutrient cycles of animal husbandry and crop production either within a farm or between the farms, for
utilization of the nutrients and carbon in manure and legumes efficiently. Currently, locality of fodder is not
required in EU regulations on organic farming. Price premium based on locality or economic incentives
based on the primary nutrient balance would internalize externalities thus motivating farmers to employ
recycling. Utilization of the existing production capacity could also be enhanced by trade between farmers.
On a regional and country scale, recycling within agriculture would require redistribution of animals. To
reduce the nutrient load, recycling within agriculture appeared to be more important than from the demand
chain, but recycling of phosphorus (P) to back to agriculture is especially important in order to prevent
excessive soil depletion. Recycling at the food system level faces fewer obstacles in rural communities with
no industry and close vicinity of fields than in cities. It can be enhanced by using separately collected bio
waste in agriculture instead of green areas and roads partly outside the region, like at present in Juva. The
slaughterhouse waste representing a marked share of P flow from the fields, but now used for fodder
manufacturing outside the region, could alternatively be recycled. Even the sewage sludge could be returned
to the fields as there is no polluting industry.
The monitored households revealed a much higher potential for an organic, local diet than the current
average diet in the countries. The food consumption of the monitored, interested families represented 71%
and 25% organic and 31% and 20% local food (by weight) in Järna and Juva, respectively, while the overall
average share of organic food is 2% and 1% in monetary value in Sweden and Finland, respectively. The
most important factor for the difference in the share of local organic food between Järna and Juva seems to
be the difference in availability. The monitored families in Juva identified challenges to improve the
availability and selection as well as information on the impacts of that choice. Underdevelopment of
processing and marketing food locally were problems also experienced by other stakeholders. Increased
local and regional processing also offers the most potential for improvement of the local economy of the
food system. Diversification of the marketing routes could increase the availability and level of information
by improving the direct contact between farmers and consumers. Improved cooperation between the farmers
and contract-based planning with the institutional kitchens and local shop-keepers have potential to improve
the availability of local organic food as well as the competitiveness of local food chains. A certificate is an
aid to recognizing local food, but it should require locality at several stages of production. Differences
between the families in the priority of local organic food was reflected in the fact that, even if price was
mentioned as the first constraint for increased share, there was no correlation between the income of the
family and the purchase of local organic food. In Juva the average expenditure on food was rather lower
than the average in country, while the opposite was the case in Järna, demonstrating that the local organic
diet is not necessarily more expensive.
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Conclusions
Benefits for the environment, local economy and social sustainability are obtainable by increasing the share
of local organic food and improving recycling in the rural food systems. Locality of consumption is more
important for local economy and social sustainability than for the environment. Recycling within agriculture
is the most crucial environmental factor. The benefits include reduced nutrient emissions, increased
employment and public finance, and improved fairness, opportunity to influence and social capital. These
benefits require, however, well-informed choices for introducing localization and recycling in a sustainable
manner. In addition, marked obstacles have to be removed before this potential can be exploited. Wellallocated
economic incentives or price premium for farmers, consumer information on the impact of
localization and recycling and a local certificate, as well as increased local cooperation between the farms
and between the different stakeholders in production, recycling and trade would be key factors for enhanced
ecological, economic and social sustainability in Baltic rural food systems.
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