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Executive Summary

This project was initiated to prepare the West Nordic countries for active participation in Nordic and European initiatives in the field of Bioeconomy. This final report provides an overview of bioresources in the region, their utilisation and future opportunities based on green growth, providing good basis for strategic identification of beneficial projects in the region.

Compared to other Nordic countries, the bioeconomy of the West Nordic countries is a larger part of the GDP. The marine bioresources are the most important part and of common interests to the West Nordic countries which call for close cooperation within the region. A West Nordic Bioeconomy panel could be a platform for promoting common policy, to identify opportunities and set a common strategy for the region. The economies in the West Nordic countries can also be reinforced by developing industries further based on sustainable and responsible utilization of available resources. The aim should be to create multiple value streams from each resource, to improve processes and to develop and apply new technologies with the goal of minimising waste and maximising value.

The knowledge available in the West Nordic fishing industry has increased in the last decade and knowledge and technological transfer between the countries and increased cooperation would strengthen the West Nordic countries. It is important to maximise processing yields within the fisheries. However, substantial increase in value addition is likely to occur in synergy between fisheries and the biotechnology. Combining strong industry, such as the fishing industry, with research, development and innovation within the biotechnology sector will benefit the economy of the West Nordic countries as well as turn the region into an attractive area for young educated people.

Along with the fishing industry, the aquaculture is growing in Faroe Islands and Iceland and sharing knowledge and experiences will benefit both parties. The strong aquaculture industry in northern Norway is also an important partner for Iceland and Faroe Islands in further developing the aquaculture industries in the North West Region.

The macro-algae are growing in abundance in the coastal waters of the West Nordic countries and have promising properties for future utilization. The macro-algae can be used as biorefinery feedstock for bioconversions to platform chemicals, speciality chemicals and energy carriers (e.g. ethanol or butanol) and bulk carbohydrates, proteins and derivatives can funnelled into in various value streams.

Research into more efficient utilization of feed, feed health promoting factors and new possibilities in feed production should be given greater attention. It is also important to explore opportunities across different sectors of the bioeconomy as well as new innovative sources of biomass for feed.

Agriculture in the West Nordic countries is challenging due to harsh weather conditions. More emphasis should be on research on new crop variants, such as grain or berries and their adaptation to the West Nordic environment. There are also unexploited possibilities in using greenhouses to produce locally grown vegetables. Along with research on new crop variants, further research on revegetation, soil conservation and grazing pressure in the West Nordic countries is needed along with research on effects of climate change on the Arctic and the living conditions there.

Opportunities within the bioeconomy are likely to have an impact on the inhabitants of the area and help to reverse the trend of young educated people, especially women, moving from the rural areas to the larger towns, cities and other countries. A possible solution to increase opportunities for highly educated people in the West Nordic Region, is to create an interdisciplinary Centre of Excellence (CoE) focusing on issues related to the region such as bioeconomy, environmental issues, social issues, energy production and on solutions to increase added value of production based on local or regional bioresources. Further, tourism in the West Nordic countries can provide opportunities and jobs. By combining the unique nature, wildlife, fisheries, local food production and activities such as horse riding, hunting tours, recreational sea angling, salmon fishing etc., and tourism can add considerably to the income of the people in rural areas as well as in bigger towns and cities.

The key is a sustainable approach to all activities in the West Nordic countries, whether it is food production, transportation, bio-technology or tourism. There are large unrealised opportunities within the different sectors in the West Nordic countries. However, when each sector is operating separately in “its own silo”, the growth potential might be limited. If interdisciplinary cooperation is enhanced, the growth potential of the economy is far greater. Innovation, supported by strong infrastructure, is another key element in enhancing the bioeconomy, by exploring underutilized possibilities and growth opportunities within the West Nordic countries.

The initiatives supporting bioeconomy in the West Nordic countries whether local, regional or Nordic will have most impact if they can be paralleled with European and other international research and innovation programs. It is important for the West Nordic countries to promote common interests, provide inputs and influence agendas in international research and Pan-European innovation programs. Further, it is important to monitor calls under the H2020 and identify collaboration opportunities for innovation in the region. It is also important to use the supporting West Nordic infrastructure to strengthen development by promoting projects of regional interest to a larger European platform.

An interview with Dr. Dr. Christian Patermann

Dr. Dr. Christian Patermann describes the bioeconomy and its importance for the West Nordic Region and the unique features of the West Nordic Region. Further, Dr. Patermann, reflects on the importance of a West Nordic Bioeconomy panel in order to focus the strategy and priorities for the region as well as the importance of establishing a Centre of Excellence to optimise the research, technological and innovative activities in the region. The interview can be viewed at the following site: http://www.matis.is/drpatermann


Actions identified in the project as necessary and plan for their realization

Action 1. Create a West Nordic Bioeconomy panel

• West Nordic Bioeconomy panel/forum from academia, industry and commerce, non-governmental organizations (NGO’s) and policy institutions will be formed to identify common key issues important for the West Nordic region, identify opportunities, advise industry, governments and the public and promote common key issues and policy. The creation of this West Nordic Bioeconomy panel is important for active and targeted participation in larger context such as the proposed Nordic Bioeconomy panel, the existing European Bioeconomy panel in Brussels and national bicoeconmy panels in Europe. Clear strategy and focus for the region is vital in working towards strengthening the bioeconomy, as well as opening up new opportunities for research and innovation in the region. Focus will be on wide cooperation with existing networks and infrastructures as well as representatives of the proposed Nordic Bioeconomy panel, national European Bioeconomy panels and the European Bioeconomy panel.

• A key action is to establish stakeholder platforms, complementing the advisory activities of the West Nordic Bioeconomy panel, to discuss industrial opportunities, infrastructure and support system to enhance value creation from bioresources as well as to discuss the balance between use and protection of bioresources and how to secure biodiversity.

• Opportunities provided with the Galway statement are currently being reviewed for possibilities to initiate a wider Arctic collaboration which can be of great importance for the Arctic bioeconomy. This could provide a valuable collaboration of the West Nordic Bioeconomy to the west (USA and Canada).

[image: Image] Application will be sent to NORA for support to initiate the West Nordic Bioeconomy panel and stakeholder platform before 2nd March 2015.

Action 2. Establish an interdisciplinary CoE for the West Nordic region

• An interdisciplinary CoE will focus on the regions uniqueness, sustainability, energy and value streams, socio-economic aspects and rural development with active participation of all stakeholders. This CoE will link different expert groups and local/national knowledge centres together also through a virtual knowledge network/consortium. Comprehensive long term financing and political support is needed to realise this action.

[image: Image] To establish the CoE, an application will be sent to NordForsk on the current call for establishing Nordic Centres of Excellence in Artic Research (application deadline 4th of March, 2015).

- 15th December, concept paper (one-pager) will be finalised.

- 15th January, consortium has been formed.

- 1st February, 1st draft of application.

- 25th February, final draft of application.

- 4th March, submission of application.

Action 3. Launching the project Arctic bioeconomy II – Biotechnology

• Special project focusing on opportunities in applying biotechnology for value creation in the West Nordic countries will be initiated. As one highly interesting aspect of the bioeconomy is the application of biotechnology to increase value from biomass and produce high value products from biomass, including products and chemicals now produced from fossil based resources. Further, in the North there is plentiful available space for dedicated cultivation of biomass as ingredient for biorefineries. The development of next generation biomass resources to supplant fossil based feedstocks may be one of the most important tasks of today’s industrial biotechnology. The project will look at feasible biorefinery feedstocks available in the region and opportunities to create multiple value streams from such resources. Emphasis will be on utilizing (1) waste streams from traditional industries, such as the fish industry and agriculture, applying new technology with the goal of minimizing waste and maximizing value, (2) underutilized natural resources, including macro-algae and wood/plant based biomass and (3) micro-algae biomass that can be cultivated specifically for specialized biorefineries. Further, climate conditions and unique geological aspects of the region make the high North a valuable source of unique extremophilic organisms for a wide spectrum of biotechnological application this project will strive to explore these opportunities. This project is founded on the project Arctic Bioeonomy (Future opportunities for bioeconomy in the West Nordic countries), taking further the mapping of bioresources by exploring the opportunities that can be realised by applying new technology.

[image: Image] Application for funding has been submitted and approved by Ag-Fisk.

[image: Image] Application for funding has been submitted and approved by the NMR Arctic Co-operation Programme.

[image: Image] Application for funding will be submitted to NKJ and SNS .

[image: Image] Cooperation will be sought from Nord-Gen and SNS.

Action 4. Program focusing on “The Blue Bioeconomy”

• Marine bioresources are the most important biological resources of the West Nordic countries, as fisheries contribute extensively to the GDP in all three countries. In order to have a positive impact on value creation in the West Nordic countries, investment in research, innovation and technology along with strengthening the fish stocks is needed. The aim of the action should be to create a blueprint on how to maximize opportunities in the Blue bioeconomy in the West Nordic countries. Cross-national collaboration between institutes and industry in the area will be increased by this action.

[image: Image] Three year chairmanship program focusing on the Blue bioeconomy led by the Faroe Islands will be initiated in 2015, focusing on the West Nordic region. The project will focus on four main themes: pelagic fish, white fish, algae and aquaculture.

[image: Image] Close collaboration will be between the innovation part of the Icelandic chairmanship program 2015–2016, and the Faroese program and the Arctic bioeconomy project I & II, to create synergy.

Further Recommendations

Establishing a research centre on new crop variants and land reclamation

More emphasis should be on research on new crop variants, such as grain or berries and their adaption to the West Nordic environment. There are also unexploited possibilities in using greenhouses to produce locally grown vegetables for domestic use in Greenland and the Faroe Islands. Along with research on new crop variants. Further research on land reclamation, re-vegetation, soil conservation and grazing pressure in the West Nordic countries is needed along with research on effects of climate change in the Arctic.

Adapting legislations regarding biodiversity research

Laws and regulations regarding access and benefit sharing of geothermal biotopes in Iceland have been in place since 1999. Protection on benefits from biodiversity research should be expanded to cover the many different and unique biotopes for the region and put into legislation in Greenland, Iceland and Faroe Islands.

Streamlining and synergising Nordic research with European funding bodies

It is important to streamline and synergize research efforts for better use the large variety of funding opportunities in Europe. Further, it is important to monitor calls e.g. SC2 and SC5 under the H2020 and identify collaboration opportunities for innovation in the region. It is also important to use the West Nordic funding bodies to strengthen and promote projects of West Nordic regional interest that will lead to synergic effects with European and pan-European funding bodies.


Acknowledgment

The project was financed by The Nordic Council of Ministers Arctic Cooperation Programme, NKJ (Nordic Joint Committee for Agricultural and Food Research), AG-Fisk (Working Group for Fisheries Co-operation), SNS (Nordic Forest Research), NordGen (the Nordic Genetic Resource Centre) and Matis.

The Icelandic chairmanship program NordBio has also contributed to the project by initiating the mapping of waste as a source for value creation and by adopting identified opportunities in the West Nordic countries into the NordBio innovation program.

Special thanks to Þorsteinn Tómasson, his encouragement and contribution has been of great value to the project.


Clarifications

In this report the bioeconomy of the West Nordic countries; Iceland, Greenland and Faroe Islands will be discussed and when referring to all the countries, the term West Nordic countries will be used. Reindeer husbandry in northern Scandinavia will also be discussed.

All values are in Danish crowns (DKK), Icelandic values originally in Icelandic crowns have been converted to DKK using the exchange rate of 21,593 DKK to Icelandic crown which is the average mid-rate of the Central Bank of Iceland in 2012.

In the report several boxes appear in the text where opportunities and possibilities are pointed out, warnings indicated and further clarifications provided along with success stories. An overview of opportunities identified in the boxes is provided in Chapter 7.1.


Foreword

Europe on its way into a biobased Economy – Perspectives for West Nordic Countries
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By Dr. Dr. h.c. Christian Patermann

Director (ret.) European Commission

New knowledge about plants, animals, microorganisms and insects during the last decades has prompted deliberations, primarily from Europe and here by the European Commission, to use systematically and in a systemic way this new knowledge as the basis of a new economic concept, the biobased Economy, or simply the Bioeconomy. Having originally been a RTD concept, the so-called Knowledge-based Bioeconomy or KBBE, the bioeconomy is now regarded to be an economy as such using biological resources from the land and the sea, including waste (biomass) as inputs to food, feed, industrial and energy production. Its aims are twofold: produce sustainably new renewable raw materials in agriculture, forestry, fisheries and aquaculture, and/or process such feedstock into new value-added products in the Food, Feed and Industrial bio based and Energy industries. Living and working in such an economy might help responding to the many so-called grand challenges ranging from increased demand for high quality food and sustainably food and feed production to overcoming the limited resources of raw materials and energy via a true resource efficiency (“more with less”), and last but not least help the transition from a fossil based chemical and energy industry into a more bio based oriented industry to successfully act towards climate and other global changes. The impact of such a paradigm change could however also affect many other industrial branches like building and construction, health care, fine chemicals, cosmetics, logistics and generally all so-called process industries. Biotechnologies, bio catalysis etc. will play a crucial role in these conversion and processing steps, even considering CO2 not only as a greenhouse gas and climate killer, but an important raw material, for example in combination with Algae and bacteria to become their growth substrate for producing biomass.

The European Commission has issued in 2012 its first European Strategy for Bioeconomy “Innovation for Growth”. A few member states, like Germany, the Netherlands, Belgium (Flanders) Sweden, Finland, Denmark, Austria etc. have launched powerful nation strategies into enter the new bio based world, and the two superpowers USA and the Russian Federation have also announced in April 2012 their own blue-prints resp. programmes embarking on a bio based economy. Others will follow soon. First regional efforts are underway in the Netherlands, Belgium, Germany and France to create Bioeconomy Regions as models.

I strongly congratulate the stakeholders in the West Nordic countries (Greenland, Iceland and Faroe Islands) to have started an intensive dialogue among themselves within the Nordic Union to identify the excellent opportunities of this new and important economic concept, so close to the Principle of sustainability and with so many affiliations to the potentials of the circular Economy. The unique features of this region on our planet, with its potentials under extreme climate and geographical conditions, but full of hopes for the future, represent a legacy to its inhabitants at least to cope with the unique features of the Bioeconomy: Carbon Neutrality, potentials for Growth, renewability and resources efficiency, but also chances for new innovative products. Who knows, whether successfully coping with this new concept of focusing on renewable biological resources will not be the basis for being copied by others in the future.

Good luck, Adelante, Avanti, Glück auf!

[image: Image]

Dr. Dr. h.c. Christian Patermann


1. Introduction

The aim of this project has been to prepare the West Nordic countries for active participation in Nordic and European initiatives in the field of area, contribute to further policymaking and to encourage sustainable utilization of natural resources and green growth. This final report provides an overview of bioresources in the region, their utilisation and future opportunities, providing good basis for strategic identification of beneficial projects in the region. Emphasis has been put on good communication with authorities and stakeholders in the NW-countries.

1.1 Definition of bioeconomy

The bioeconomy term has been proposed as a path towards the sustainable management of resources and economic growth. The term bioeconomy entered the global discussion in the recent decade and has now become a widely used definition. The term originates from the Seventh Framework Program of the European Commission and the Organisation for Economic Co-operation and Development (OECD) (European Commission, 2012; OECD, 2009). However, the term has been used in various forms and definitions and been mentioned in relation with food security, sustainable production and energy needs for a growing population.

The concept of bioeconomy or bio-based economy has become an important component of global policies, as can be seen both in the European Commission and the OECD and from the increase in scientific papers connected to the term from respected institutions and universities. The biological, social and economic challenges ahead, with the scarcity of natural resources and climate changes, underline the need for new approaches and innovation. This new way of thinking can lead us to the transformation from a fossil-based economy to a resource-efficient economy based on renewable materials produced through sustainable use of ecosystem services, i.e. a bio-based economy. A bio-based economy can be defined as an economy based on the sustainable production of biomass to increase the use of biomass products within different sectors of society. The objectives of bioeconomy are diverse, they include: The reduction of climate change impact, reduced use of non-renewable raw materials, increased added value from biomaterials concomitant with reduced energy consumption, recovery of nutrients and energy from waste and byproducts as additional end-products, and to optimize the value and contribution of ecosystem services to the economy (NKJ, 2013).

The biological resources that can be identified are those which are currently being utilised and those that can be considered for utilisation. Utilised resources have an economic value represented by their contribution to the economy while unused resources do not have a current value, but a potential value that should be revealed. In addition to the identified resources, there is a category of undiscovered resources, hypothetical and even unconceived resources. The bioeconomy encompasses all of these but in this analysis, only identified biological resources will be considered.

The European Commission recently launched a bio-economy strategy for Europe under the name Innovating for sustainable growth: A Bio-economy for Europe (Europian Commission, 2012) to help drive the transition from an economy based on none renewable resources in Europe, with research and innovation at its core. The Nordic Joint Committee for Agricultural and Food Research similarly published a strategic document Nordic Bio-economy Initiative (NKJ, 2013) on a bio-based society in the Nordic countries, based on expected future trends within the sector and the increased need for a focus on biomass from agriculture as a renewable raw material in the development of bio-economy Further, the OECD’s report The Bio-economy to 2030: designing a policy agenda emphasises the evidence-based technology approach, focusing on biotechnology applications in primary production, health, and industry.


Ecosystem approach

“An integrated ecosystem-based management approach requires that development activities be coordinated in a way that minimizes their impact on the environment and integrates thinking across environmental, socioeconomic, political and sectorial realms. The management of resource activities needs to be focused on realistic, practical steps that are directed toward reducing environmental damage, protecting biodiversity and promoting the health and prosperity of local communities. For such an approach to be successful, the relevant ecosystems need to be better understood, monitored and reported on. Actions must be based on clear objectives and a sound management structure, employing best available knowledge and practices, integrated decision-making and, where appropriate, a coordinated, regional approach.” (Pame, 2014).



The development of the economy of the world is to a large extent driven by technological progress and knowledge. With increasing knowledge, the view of the world changes and technological progress enables the industry, scientists, politicians and the general public to take on the challenges of the world in new and improved ways. Challenges dealing with population increase and natural resource scarcity have been prominent for the last 20 to 40 years. In order for the human population to survive, food security must be ensured. It is also preferable that the future human population’s living conditions should not be worse than they are now. This is in line with the sustainable development term proposed in the late 20th century to combat natural resource scarcity with the aim of keeping resource stocks constant (World Commission on the Environment and Development, 1987). From the economical perspective, sustainable development can be viewed in two ways. Firstly, in terms of utility, where the demand is that utility per capita should not fall over time. Secondly, in terms of resources, where the demand is that the society’s ability to generate well-being will be maintained. This means that resource stock should be kept constant by only utilising the growth of the resource (Hanley, Shogren & White, 2007). The definition of bioeconomy is also largely connected to the term green growth, which is used to promote or describe a path towards economic growth based on sustainable utilisation of natural resources, as opposed to traditional industrial growth.

According to Staffas, Gustavsson & McCormick, (2013), the bioeconomy term has been developed as an extension of the sustainability term to account for the importance of increasing economic growth. Research and publications with topics such as bioeconomy or bio-based economy have increased dramatically in recent years. In 2000, publications on the topic were almost non-existent, but since then the number of publications referring to the bioeconomy has increased to approximately 60 per year and citations to over 500 per year (Stefánsdóttir, 2014).


Definition of Bioeconomy in the report

The model in Figure 1, along with the European Commission definition, is in line with the vision and emphasis of the project presented herein. An economy where the reliance on non-renewable resources is minimized and exchanged for renewable resources, sustainable living standards and production where material and energy is renewed parallel to their consumption. Possible benefits of improved processes, resource- and co-product utilization and cooperation in the West Nordic countries needs to be supported with increased research and implementation of new solutions with eco-innovation, green growth, sustainable utilization and rural development at its core.



The definition of bioeconomy can potentially promote several aspects. It has mainly been used in connection with economic activities focused on biotechnology (Staffas et al., 2013). Since 2005, several broader definitions of the bioeconomy have emerged, varying with respect to scope and issues covered (Staffas et al., 2013). Seven definitions can be found in the literature with each of them bringing different scopes and styles (van Leeuwen, van Meijl, Smeets & Tabeau, 2013). (Staffas et al., 2013; van Leeuwen et al., 2013) studied official national approaches on the bioeconomy in the European Union (EU), United States, Canada, Sweden, Finland, Germany and Australia, and found that different definitions proposed seem to have a common ground in terms of specifying the resources and products of bioeconomy. They found, however, that the structures and aims of these national strategies and policies vary and the analysis is further complicated by the terms bioeconomy and bio-based economy having no clear definition. Furthermore, the national strategies are often based on requirements of the specific country with the emphasis on enhanced economy, employment and business possibilities. They often neglect to mention the aspects of sustainable use of biomass, resource scarcity, global perspective and how to measure progress. As such, Staffas et al., (2013) stress the need for increased research, development and demonstrations.

McCormik & Kautto, (2013) conducted an overview of the European bioeconomy, elucidating that the definition of bioeconomy vary greatly and is still evolving. However, the definitions show similarities regarding a broad sectorial focus and increased economic output and there is great optimism associated with developing an advanced bioeconomy in Europe. The concern, though, is the emphasis on presenting a technical fix and pre-empting alternative visions (McCormik & Kautto, 2013).

The European Commission (2012) defines bioeconomy as follows:


The Bioeconomy … encompasses the production of renewable biological resources and the conversion of these resources and waste streams into value added products, such as food, feed, bio-based products and bioenergy …

(European Commission, 2012).



This implies that the bioeconomy is concerned with both primary and secondary activities. Other sectors may be connected with the bioeconomy as they might include services to bioeconomic activities.

In general the bioeconomy consists of activities concerning the production of biological resources, extraction of biological resources and production of products of added value from biological resources, consumption of biological goods and use of waste from the production chain of biological resources. The biological resources that can be identified are those which are currently utilised and those considered possible to utilise. Utilised resources have an economic value represented by their contribution to the economy while resources that are not utilised do not have a current value. Additionally, undiscovered or unidentified resources are a category worth exploring.


Figure 1: Proposed overview of the bioeconomy
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Matis and the Environment Agency of Iceland.

Figure 1 presents a model on how the bioeconomy is defined in the present report developed by Matis, the Icelandic Food and Biotech R&D, and the Environment Agency of Iceland. This bioeconomy model endeavours to provide a visual overview of the build-up and interaction within the bioeconomy. The model identifies five main underlying sources of biological resources; wilderness, forests, farmed land, freshwater and marine, the sixth resource being human capital necessary for economical induction and utilisation of biological resources. The primary industries such as fisheries, agriculture and forestry have been placed on top of these basic sources overlapping with the resources. On top of the primary industries, the secondary industries and serving sectors are located, all overlapping different primary industries and sectors, emphasizing the importance of cross sectorial use of resources and side products and enhanced cooperation between sectors as a driver for stronger bioeconomy leading to economic growth. Finally, at the heart of the bioeconomy flower, three fundamental items have been identified as the backbone for a healthy and strong bioeconomy; sustainable use of resources, education and innovation capacity. These fundamental items are crucial in working towards a sustainable utilisation and optimal value creation within the bioeconomy.

1.1.1 Methodological framework for bioeconomy assessment

Bioeconomy could potentially have multiple ramifications but by defining a method or framework to assess a bioeconomy as proposed in this project, a significant step could be reached in its development. Several key factors were identified and documented regarding work towards methodological framework for bioeconomy assessment. During definition and elucidation of the term bioeconomy, it is necessary to go through the background and origin of the term bioeconomy with literary review and current definitions provided by various entities working on this subject. Economic, social and environmental dimensions of the bioeconomy concept should be explored in order to give a clear definition in synchrony with previous work and to structure concepts to be used in a bioeconomy assessment, including the sustainability within the bioeconomy, as well as the bio-based sectors and their drivers in relation to the rest of the bioeconomy. Special attention should be given to the connection between bioeconomy, food security and efficient use of resources. Evaluate the factors that will possibly scope the evolving bioeconomy and the types of policies that might be implemented to maximise the benefits of a bioeconomy assessment, as it is likely to be global and guided by principles of sustainable development and environmental sustainability.


Bioeconomy Assessment methodology potentials

A bioeconomy assessment methodology should take into account the West Nordic countries unique environment, involve the population, and promote environmental protection, resource utilization and sustainable development. The methodology could support:

• Activities stimulating innovation, such as development of cooperation between SMEs, education, and R&D organizations for improving business innovation and technology.

• Improving knowledge and skills of people in entrepreneurship, new techno l-ogies, marketing and promotion.

• Clustering in eco-friendly fishing and farming communities which emphasize sustainable and innovative utilization of local natural resources.



The bioeconomy concept potentially offers a pathway for building a bioeconomy assessment methodology because no existing one addresses its needs. This should focus on the forming, creation and finally introduction of a new methodological concept for bioeconomy assessment. Such an assessment could be based on case studies on selected areas, small scale or nation-wide. In theory, the methodology contributes to a successful project in three ways. Firstly, it provides a framework for evaluating the problem the project is intended to address. Secondly, it forms a roadmap for the project, ensuring that all important stages are included. Thirdly, it provides a way of representing aspects of the developing project to stakeholders in the project through diagrams that generally form part of the methodology. It can be a complex process to create a methodological framework, but the process can be made easier by formalizing its steps.

Local scale demonstrations, such as a case study, could assist in research and development on the bioeconomy, eco-innovation and utilization and increase and enrich regional cooperation. During a case study emphasis should be on mapping natural resources, industries working with natural resources, bio waste, co-products, under- and unutilized resources and everything that generally relates to the bioeconomy in order to spot opportunities for innovation and cooperation between local stakeholders. Case studies could assist in the methodological development and should focus on identifying driving forces of bioeconomy development in selected areas by analysing its key factors and conditions.

One of the most important steps in a bioeconomy assessment is opportunity analysis as it could potentially describe the opportunities available for a sector based on data from prior steps, such as data analysis, statistical evaluation and stakeholder interviews. Opportunity analysis should aim at innovation stimulating activities, such as development of cooperation between small and medium enterprises (SMEs), the academy, research and development (R&D) organizations and industry for improving business innovation and technology, improving knowledge and skills of people in entrepreneurship, new technologies, marketing and promotion, clustering in eco-friendly innovation and production which emphasize sustainable and innovative utilization of local natural resources.

It is important that new opportunities are made visible and quantifiable. It could therefore be beneficial to develop indicators and other tools to evaluate the impact assessment that are related to social, economic and environmental factors. For example, the use of Life Cycle Assessment (LCA) within such a methodology could be considered to quantify in some form the expected impacts and results of implementing foreseeable opportunities.

The West Nordic countries are faced with major challenges related to general themes such as globalization, climate change and changes in human capital such as demographic changes and brain drain. The results from a bioeconomy assessment could prove beneficial for policy making in these areas. Bioeconomy is to be seen as a strategy and set of tools to solve a part of these problems. The West Nordic countries have different starting points and different approaches to address the challenges. Better and increased resource utilization sets the foundation of sustainability. The project described herein aims to share knowledge and to have an open exchange of experience and discussion as well as to increase the total knowledge base on the bioeconomy for the common good and leadership to enhance sustainable development. The project is in parallel with the European focus on bioeconomy and the need to strengthen the world’s biomass production capacity to sufficiently feed the worlds growing population.

2. Bioeconomy in the West Nordic countries
A big part of the economy and environmental issues of the West Nordic countries fall under the umbrella of Bioeconomy. When writing a report about the bioeconomy in the West Nordic many issues can be related to all countries in the Arctic area. Here we will though only discuss the bioeconomy of the three countries that are a part of the West Nordic countries; Iceland, Greenland and Faroe Islands as these countries have much in common concerning the bioeconomy. The biological resources of agriculture, forests, wilderness, fresh water, marine and aquaculture in these three countries will be discussed and possibilities and opportunities of further utilisation of the resources identified. Along with these biological resources we will also discuss the reindeer herding in Northern Scandinavia as the circumstances of the reindeer herders are similar to other indigenous people in the Arctic. When referring to the area discussed in this report as a whole we use the term West Nordic countries (Fejl! Henvisningskilde ikke fundet.).

Figure 2: Map of the West Nordic countries, Greenland, Iceland and Faroe Islands as well as the Arctic. Red line is the Arctic Circle

[image: Image]
Source: www.nordphil.com


2.1 Economical distinction of the West Nordic countries
The economic dimensions concerned with evaluating a bioeconomy are connected to measuring economic activity within the bioeconomy. This includes estimating the value added by these activities, their contribution to gross domestic product (GDP), the productivity of labour and capital, export value of products from the bioeconomy and their part in total export from the economy.
Evaluating economic dimensions of bioeconomy in the Nordic countries shows that the bioeconomy of the West Region of the Nordic countries can be considered different from the other Nordic countries. This region stands out from other Nordic countries as economic activities within the bioeconomy contributing are a big part of GDP although their added value is much less compared to the other Nordic countries (Stefánsdóttir, 2014). This economic similarities of the West Nordic that separate them from the other Nordic countries, provide grounds for these countries to join forces when it comes to emphasise and promote the regions common interest.

West Nordic Bioeoconomy panel

The common interests of the West Nordic countries are apparent as they distinguish themselves from the other Nordic countries when it comes to economic dimensions concerned with evaluation of the bioeconomy. West Nordic bioeconomy panel could have the mission to identify opportunities and to suggest a sound strategy for the West Nordic region in order to maintain and strengthen the bioeconomy in the region, as well as to communicate that strategy. It could serve as consultation venue and strategy forum, put common interest of the West Nordic countries more explicitly on the agenda of the Nordic Bioeconomy Panel, to be further feed into the European Bioeconomy Panel, setting EU strategy in the field. Furthermore, it could open up new opportunities for research and innovation in the region.


The opportunities in the West Nordic for product development are vast. The West Nordic countries depend more on export of unprocessed biomass than export of processed finished goods if compared with the other Nordic countries. Therefore innovation that increases processing and production of higher value finished goods is especially important in the West Nordic countries. This development of enhancing increased value of export of the West Nordic economy calls for research based support as well as practical support to industries and innovation.
During the Icelandic chairmanship in The Nordic Council of Ministers in 2014, the main emphasis has been on bioeconomy, as the program NordBio, focusing on Nordic bioeconomy, is the largest of three programs under the Icelandic chairmanship. The main objective of the tree year program NordBio is to strengthen the Nordic Bioeconomy by optimizing utilization of biological resources, minimizing waste and stimulating innovation thus enhancing the Nordic Bioeconomy Important part of the NordBio program is innovation projects led by Matis. The first phase of these innovation projects focused on product development in the West Nordic countries, Iceland, Greenland and the Faroe Islands. The aim was to activate SME’s as well as entrepreneurs in product development focusing on using underutilized local bio-resources for value creation. This focus on underutilized local bio-resources was decided on as a result of a status report from the current project on the bioeconomy of the West Nordic countries as it pointed out the need for innovation that increases processing and production of higher value finished goods in West Nordic countries. The results from the current project on the bioeconomy of the West Nordic countries will continue to be the foundation for such effort during the NordBio program as well as for future work within the West Nordic bioeconomy.

West Nordic product development

As a part of the NordBio innovation project, advertisements seeking ideas for product development projects were published in Iceland, Greenland and the Faroe Islands. In a single week, a total of 75 applications were submitted. The response exceeded the project organizers expectations, demonstrating the interest and need of such initiatives in the region. Simple application process and focus on sustainability and better use of resources instead of novelty is believed to be the cause of this large interest. Approximately 30 products were further developed based on the submitted applications, 26 of the products were exhibited at the “Nordtic conference” held in Selfoss, Iceland in June 2014.


2.2 Food security and sustainability in bioeconomy
Sustainable development, food security, a bio-based society and green growth are some of the most pressing global challenges that societies in the West Nordic countries are facing. A sustainable and future-oriented community development as well as green economy is unthinkable without the production of food and other bio-based products.
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