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Bio-based economy scenarios in 2030
 Main Drivers ”How the critical factors develop”
 • World trade & Economy
 • Innovations and renewal
 • Policy and regulation
 • End-user Demand
 • Societies
 • Food
 • Energy
 • Natural resources
 • Environment and climate change
 2
 Outcomes 2030 ”How the world looks like”
 • Business opportunities
 • Value networks
 • Material flows
 • Markets
 • Products, services and concepts
 • Development of regions … Competitiveness
 … Well-being
 … Sustainability
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Scenario story in 2030: Battle for resources and survival
 3
 Control of global economy and climate change runs out of reach and international organizations lose their power. Global economy collapses. Climate change, scarcity of critical natural resources and unaffordable prices of energy, clean water, food and biomass lead to lack of global regulation and concentration on internal survival on national agendas. Globalization turns into localization and closed cooperation where critical resources are exchanged.
 Countries and multinational companies with rich and diverse base of natural resources and sufficient competence base for creation of novel zero-waste value chains are the winners, if any. Otherwise money talks: countries which are not self-sufficient and not capable to pay market prices for food, energy and commodities are in a very difficult situation. This leads to global tension, neocolonialism, wars, conflicts and uncontrolled migration.
 Innovations consist mainly of very practical implementations of low-cost technologies and development of concepts and practices. People emphasize low-cost products and many current business areas shrink dramatically in size while most people concentrate on basic needs.
 Urbanization partly turns into development of rural self-sustaining communities with low energy and material intensity. Energy-efficient eco-cities are tried to be developed but investments are too high compared to their economic capabilities.
 © David Ciemny
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Scenario 3: ”Battle for resources and survival”
 4
 Main Drivers Important variables
 World trade & Economy
 Control of global economy has run out of reach and international organizations lost their power. Financial markets have collapsed followed by the global real economy and collapse of consumer purchasing power. Globalization turns into localization, national protectionism and closed cooperation where critical resources are exchanged. Global trade is reorganized into various blocks between companies and nations. Market economy turns partly into new more closed economies: self-sufficient economies or such. Money talks: countries which are not self-sufficient and not capable to pay high market prices for food, energy and commodities are in a very difficult situation. This leads to global tension, neoimperialism, neocolonialism, wars, conflicts and uncontrolled migration. Raw material cartels are put in place and global open raw material markets are ceased. Companies and nations form agreements to exchange critical natural resources like food, wood, minerals, water and nutrients. Without open trade availability of raw materials and biomass fractions as building blocks of bio economy gets difficult and is in hands of the big players. Locally available resources are utilized and exchanged by smaller companies which do no have access to the cartels. Availability of funding for bio economy related investments is low. Nations are struggling with budget deficit and amount and capabilities of private investors has become very limited. Focus of investor actions is on low-risk quick return type of investments. From the field of bio economy investments on production of commodities around basic needs and based on low cost locally available resources are the rare ones to attract private investors in this scenario.
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Scenario 3: ”Battle for resources and survival”
 5
 Main Drivers Important variables
 Innovations and renewal
 When times get tough innovation is a must. However, funding for innovations is low. Thus the innovations consist mainly of very practical implementations of low-cost technologies and development of concepts and practices. In this scenario the chinese-type of technology imitation becomes mainstream also in old industrialized countries. Countries and multinational companies with rich and diverse base of natural resources and sufficient competence base for creation of novel zero-waste value chains and recycling solutions are the winners, if any. Focus of innovation is transferred from consumption into more sustainable innovations. Innovations supporting everyday living are important for maintaining acceptable standard of living in tough conditions. People with access to social media share in their communities these very practical innovations and ideas and they are developed further between the network of trusted people. Innovations in the area of bio economy are based on proven technologies without need for highly sophisticated instrumentation. Biomass is tried to be utilized as effectively as possible, but limited technology transfer leads to application of non-optimal solutions, especially in developing countries. Innovativeness is required for utilization of fragmented raw materials with varying quality, and focus of innovation is therefore largely in raw material processing. Concepts for closed material cycles and local distributed energy production are also highly popular. Concept of innovation leadership changes. A lot of innovation in the area of bio economy happens in practice and outside universities and leading R&D intensive companies. SMEs and cities are innovating while solving practical everyday problems on resource scarcity. Globally operating technology companies which offer low cost solutions for closed material cycles are still successful and leading the development.
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Scenario 3: ”Battle for resources and survival”
 6
 Main Drivers Important variables
 Policy and regulation Climate change, scarcity of critical natural resources and unaffordable prices for energy, clean water, food and biomass lead to lack of global regulation and concentration on internal survival on national agendas. Global agreements lose their power and development becomes business driven. EU policy focuses on internal issues and it is difficult to agree on anything on EU level. In the absence of international agreements and regulation in the area of bio economy the development becomes business driven and fragmented. Multinational companies with own pool of natural resources become very powerful. Land ownership is directing the development and national resources are protected from international companies. Internal security, conflict management and security of supply are emphasized in national regulation. Rationing policy on agriculture has collapsed and development may even turn into planned economy. Securing food and energy supply for internal needs becomes top priority and also the key mean to settle down radical movements and anarchism among the citizens. National regulation are used to some extent as a powerful tool to encourage innovation and development of concepts which secure the supply for basic needs, mainly based on local natural resources. However, in the world full of conflicts and without international cooperation and agreements the power of nations is getting smaller and not all countries manage to do this. As national budget deficits are a serious problem encouragement of innovation does not happen by financial support but by high taxation and/or prohibiting inefficient resource usage. Eg. wasting of biomass is prohibited, recycling rates are high by legislation and industrial side streams are utilized effectively. In the absence of national regualtion in the area of bio economy bio capacity is over utilized and demolished for short-term resource needs.
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Scenario 3: ”Battle for resources and survival”
 7
 Main Drivers Important variables
 End-user Demand People emphasize low-cost products and many current business areas shrink dramatically in size while most people concentrate on basic needs. Hierarchy of needs does not change, but innovativeness is needed in order to be able to fulfill the basic needs efficiently. As the focus of end-user demand is in basic needs, the bio economy demand is also focused on markets in the area of basic needs: food, housing, energy, clothing, pharmaceuticals. In the deep recession luxury is wiped off from these markets and affordable solutions which enable adequate standard of living are popular. These include local food with resource- and energy efficient source of protein (like peas and beans), modular energy-efficient housing from recycled and sidestream-based building materials like composite elements, recycled furniture, local waste-based energy production, and clothing from cellulose based fibers in the northern hemisphere. In democratic industrialized countries with strong bio capacity, like Canada, the standard of living is higher than elsewhere and also luxury products are produced from the locally available materials. In the developing countries the rising development of GDP is halted and development turns downwards, increasing poverty and internal problems. Many of these countries become isolated, as development aid from industrialized countries is being cut down. Internal problems in these countries also lead to situation where the international companies withdraw from investments and business in these areas.
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8
 Scenario 3: ”Battle for resources and survival” Main Drivers Important variables
 Societies Money talks: countries which are not self-sufficient and not capable to pay high market prices for food, energy and commodities are in a very difficult situation. This leads to global tension, neocolonialism, conflicts, wars, increased terrorism and uncontrolled migration. Various philosophical theories and radicalization expand in collapsing societies (”Bio-preasts”). Urbanization partly turns into development of rural self-sustaining communities with low energy and material intensity (”Impivaara calling”). Energy-efficient eco-cities are tried to be developed but investments are too high compared to economic capabilities. There are strong pressures on city culture – cities become centres of ill-being and slums and problems grow. Information society is largely maintained, but not on a global scale. There’s regional gaps in the information networks and censorship of web and media in North-Korean and Chinese style may expand. Globalisation slows down and turns into regionalisation. Goods, money and people concentrate on their original regions without needs nor interests for wider markets. Arctic sea shores are being populated while inner parts of Arctic continents are abandoned due to changes in access caused by warming climate. Communities are largely self sufficient which requires local food and energy production. Non-necessary consumer goods are produced only when resources are available. Large scale industrial production units are rarely profitable but artisans capable to change raw materials have better possibilities to cope. Many every day needs are fulfilled with own production, and money is used only for necessities that cannot be produced within self sufficient mini communities. Practical solutions for everyday challenges in food and energy production and housing are valuable but prices paid for them vary depending on the other trading possibilities.
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9
 Scenario 3: ”Battle for resources and survival” Main Drivers Important variables
 Food Nations have a strong role to support own food production to fulfil the basic needs of its inhabitants. Food is less processed than in 2010s and produced locally. Logistic models, infrastructure and IT solutions for local food production are being developed accordingly. Local food becomes affordable and the primary solution for most people. As the shelf life of locally produced less processed food is shorter than in processed food, the entire logistics chain and concepts of grocery stores change together with the associated regulation. The regions worst affected by environmental change have to find new sources of food. Traditional crops are farmed where possible and alternative solutions are sought for where production is not sufficient by traditional means. Cultural habits may change when all available sources of protein have to be utilised. Climate change has made the growing season longer in Northern regions, including Canada, Nordic countries and Western Siberia. Water intensive species such as corn are replaced by old cereal species accustomed to dry periods such as sorghum and millet. Fisheries and other local production methods develop according to opportunities provided by the local environment. Multi national food corporations loose their power while local producers and producer chains gain more market shares.
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10
 Scenario 3: ”Battle for resources and survival” Main Drivers Important variables
 Energy Collapse of global economy reduces overall energy demand, but due to limitations in available capital energy is produced and distributed mainly with low-cost low-end technologies and with old infrastructure. This reduces efficiency and increases unit emissions. Distributed energy production is popular, concepts for ”backyard” energy production are developed and implemented. New self-sufficient energy sources are taken into use. Energy usage of waste and various biomass fractions into biogas and combined heat and power is dominant, geothermal energy is increasingly popular. Nations are targeting energy self-sufficiency. Energy distribution becomes more local with emergence of off-the-grid communities. People may migrate into areas with warmer climate and thus less requirements for warming and better supply of self-sufficient energy sources, like the sun and geothermal energy. Changing weather patterns caused by climate change provide new possibilities for hydropower in some regions and solar power in other areas. Power technology does not develop with giant leaps but old techniques are developed further to best fit the local needs. Efficient and simple biomass processing such as natural drying methods and pellets are developed for easy-to-use and timely energy production.
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11
 Scenario 3: ”Battle for resources and survival” Main Drivers Important variables
 Natural resources Globalization turns into localization and closed cooperation, where critical resources are exchanged. Collapse of global economy reduces overall resource demand. In the absence of regulation, incentives and required capital for development of intelligent global bio economy, natural resources are utilized in non-optimal way, thus wasting limited pool of resources. This leads to increasing scarcity of natural resources. Technology development becomes difficult as critical special minerals become very scarce. Scarcity of phosphorus, a very critical nutrient in food production, has lead into closed nutrient cycles and dominance of organic farming. Nationally scarce natural resources are tried to be compensated by innovations, but low availability of funding makes this very difficult. Business and solutions around scarce raw materials and local raw material cycles are successful. Climate change melts Northern sea ice and permafrost revealing new mineral fields which gives more time for fossil consumption for those who can afford it. Nutrient recycling methods and efficient utilisation of local resources create small scale business opportunities. Water management and purification systems are critical in many parts of the world, and affordable, configurable solutions have large markets. Natural materials like moss and algae are successfully utilised in industries including water filtering systems, fuel production and environmental protection systems.
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12
 Scenario 3: ”Battle for resources and survival” Main Drivers Important variables
 Environment and climate change
 Climate change runs out of reach. Deforestation development is accelerated by need to provide food and energy for developing countries. Local survival and adaptation is emphasized instead of global regulation and mitigation. Climate change influences how natural resources are utilized. Value of local biomass grows and it becomes the basic building block of welfare. Wood is utilized into various needs, ”living from the forests and fields”. Availability and usability of biomass may change dramatically. Plant pathogens, diseases and pests can be a serious problem especially in Finland, which has been isolated from these for a long time. Changes in global phytocoria may even increase the total amount of biomass, but regions change drastically. All suitable lands are taken into production use. Opening of the Northern Sea Route influences logistics of natural resources in the Northern hemisphere. Local environment is well protected in many areas as local production and well-being are fed by the nature. However, overuse of resources is an issue in regions where resources are scarce and population exceeds sustainable limits. Environment and its protection is thought from a local perspective, and global environmental issues like climate change and biodiversity loss are not considered important. Regional environmental problems such as availability of fresh water and over utilisation and pollution of river systems cause conflicts in many regions and create needs for new bio-based solutions.
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Winning concepts of Bio-based economy in 2030
 13
 ”Battle for resources and survival” Control of global economy and climate change runs out of reach and international organizations lose their power. Global economy collapses.
 © David Ciemny
 © mbbirdy
 © David Ciemny
 • Concepts for efficient utilization of locally available rich natural resources and trading to complement resource deficits, ”modern barter”
 • Material reuse and simple recycling systems • Land management concepts and land ownership development concepts • Local (and backyard) concepts for material and energy efficient integrated
 production of commodities: food, energy and materials • New sources of food for areas which suffer from environmental changes, new
 crops and new cultivation methods • Concepts for local availability of fresh water and water management
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Weak signals of Bio-based economy in 2030
 14
 ”Battle for resources and survival” Control of global economy and climate change runs out of reach and international organizations lose their power. Global economy collapses.
 © David Ciemny
 © mbbirdy
 © David Ciemny
 • Water-efficient and waterless processes (e.g. ionic liquids) • Water cultivation systems and utilization of water-based biomass • Mobile small mills, which can be moved easily close to the raw material • Functioning decision-making systems in societies, making it possible to make
 the most out of rare resources • Organic farming concepts with more closed nutrient cycle
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