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global problem. Likewise, the third industrial revolution introduced the problem of
the excess usage of food, animals, water, and other resources. Industry 4.0 offers
an efficient solution to excessive tendencies. This chapter aims to analyze changes
and offer strategies in the bioeconomy framework within Industry 4.0.
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chapter indicates the possibility of shaping synergistic spatial systems by integrating
urban space and buildings with an innovative production function—a municipal
farm—that complements the functional structure of the city in connection with the
shaping of public spaces and the greenery system. The pro-environmental architecture
connected with technologies enabling the production of plants in buildings enables
the integration of urban space, complementing the functional and spatial structure
of the city. The implementation of new technologies enables the production of
plants in hydroponic and aeroponic farm buildings. The urban farm is an element
in planning the city’s sustainable development.
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Energy harnessing methods from rainwater using various smart materials have
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to visualize an interconnection in parametric analysis of piezoelectric effect based
energy harvester using two different commercially available piezoelectric materials,
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Section 2
Issues Related to Investment in Different Industry Sectors

There is increasing consensus about nature providing a wide range of benefits to
people and the importance of incorporating these ecosystem services into resource
investment and management decisions of different industry sectors centered on
sustainable and ecological development. This section explores the developments,
achievements, and possibilities of specific cases related to the bioenergy sector
(biodiesel companies in Mexico) and the bio-education for community development.
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The objective of the chapter is to analyze the role of the institutions in the biodiesel
industry, in order to know if there is a relationship with the quality and maturity of the
same with the ventures. Starting from a literary review, the framework of the current
situation is identified, covering aspects related to formal institutions, laws, rules,
regulatory bodies, and the theory that supports the relationship between institutions
and entrepreneurship. The chapter concludes that the institutions in Mexico have
increased their maturity and incentive to increase the number of producers and
distributors of biodiesel, thus taking advantage of the growing market.

Section 3
Specific Cases on Sustainable City Development

Bio economy has a high importance for generating environmental, ecological, and
socio-economic impacts, especially in populated urban areas and peripheries. This
last section presents four chapters related to the topic of sustainable city planning
and development. Each chapter explores and analyzes a specific city: Warsaw,
Guadalajara, Chinese Villages in Guanzhong, and Tokyo.
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The purpose of this chapter is to present anew development path towards greening the
city center of Warsaw in the context of the increasing density of building development
in recent years. After the process of urban sprawl, there has been a tendency to
concentrate buildings, especially in the city center. Currently, a new idea and the
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need to improve the climate in the city is being born. The aim is to convert dispersed
green areas into a continuous network of corridors and green spaces, comprising the
city center on both sides of the Vistula River. The future structure of green areas in
the central part of Warsaw will be built as an element of bioeconomy. According
to this new pattern of urban greenery, larger green enclaves will be connected by
corridors created out of necessity along densely built-up streets. Such elements as
green walls, green roofs with decorative greenery and food crops, pocket greenery,
as well as urban farms (e.g., algae energy generation) will complement buildings,
foster healthy environment, and create the opportunity to enjoy pastimes.

Chapter 7
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The analysis of some systems of green areas and public parks of the metropolitan
area of Guadalajara, other cities of our country Mexico and Latin America, shows
common problems such as the deficit of urban green spaces, insecurity, unemployment,
and uncertainty with a social exclusion in these areas of stress. Likewise, the lack of
economic value of the services provided by such natural systems as recreation is added.
Together they are important factors in the allocation of territories destined to this
use with respect to others that generate Urban speculation. Therefore, it is proposed
to develop a typology of green areas appropriate to the needs of the metropolitan
region. It will facilitate the production of inventories that estimate indicators of
territorial cohesion, governance, economic profitability, social, environmental quality
and innovation, as well as incorporating new technologies that improve geographic
information systems and internet media that support management.

Chapter 8
Application of UAV Technology to Planning Study on Chinese Villages in
GUANZRONG ...ttt st sttt s 180

Yuan Zhong Cai, Xi’an University of Architecture and Technology,

China

Feng Wu, Xi’an University of Architecture and Technology, China

Jing Li, Xi’an Polytechnic University, China

Jin Wang, Xi’an University of Architecture and Technology, China
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Driven by the state strategy of rural revitalization, Chinese rural areas receive
unprecedented opportunities for development. However, China’s Guanzhong region
faces numerous problems in its rural planning research, such as 1) lack of terrain
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maps of most villages, 2) satellite maps collected from open platforms are inaccurate
and fail to support a more detailed spatial analysis, 3) data and information are
2-dimensional, 4) data collection is inefficient. And, most villages consist of several
village groups that are usually 400~500 m apart. Areas of Guanzhong are located
on the plain, with low architectural height and an excellent environment of net
clearance. In addition, there are no large-scale factors, mineral areas, and industrial
facilities, which means low interference from the magnetic field. Compared with
urban regions, such rural areas have a better work environment for UAV and better
conditions of collecting needed data.

Chapter 9

Developing a Sustainable Eco-City in Pre-Olympic Tokyo: Potential of New

Methods and Their Limits in an Urban Era ............ccocoiiiiiiiiiniice 196
Mariko lkeda, University of Tsukuba, Japan

This chapter intends to elucidate the emergence of sustainable urban development in
Tokyo in light of the upcoming 2020 Olympics by exploring various administrative
and commercial practices, such as urban development plan with rooftop and wall
greening or river projects in the inner city. The research methods involved a review
of the empirical literature, an analysis of existing statistical data, and a detailed
examination of case-specific data collected in a field survey. This chapter concludes
that since Tokyo Metropolitan Government encourages urban greening projects
as a solution of urban heat island from 2000s, utilization of “green spaces” in the
landscape design of commercial and office facilities is gaining attention. This chapter
concludes that various practices for sustainable urban development in Tokyo, which
faces a restructuring process in light of the 2020 Summer Olympics, exist and that
some of these could be further developed by the private sector.

Chapter 10
Forest-River-Ocean Nexus-Based Education for Community Development:
Aiming at Resilient Sustainable SOCIEtY .........ccceveeviiieiiiiiiiiieeeeeeeee 224
Shimon Mizutani, Tokyo University of Marine Science and Technology,
Japan
Kai Liao, Tokyo University of Marine Science and Technology, Japan
Tsuyoshi Goto Sasaki, Tokyo University of Marine Science and
Technology, Japan

Bioeconomic research aims at developing a more resource-efficient and sustainable
society that uses renewable biological resources to produce food, materials, and
energy. Economic supremacy causes many problems, such as global warming,
depletion of fossil fuels and natural resources, and loss of biodiversity. In order to
build a more sustainable society with resource efficiency, it is necessary to discuss
the institutional framework, which includes environmental assessment, environmental
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monitoring, biological resource management, human resources management, and
education. This chapter examined the effectiveness of forest-river-ocean nexus-based
education for community development (FRONE) in encouraging the sustainable use
of biological resources. Combined with the adaptive cycle, FRONE is considered
to have the potential to promote the sustainable use of biological resources. In the
future, further bioeconomic research from the point of view of the education system
will be needed.
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XV

Preface

INTRODUCTION: AN OVERVIEW OF THE SUBJECT MATTER

Bioeconomical Solutions and Investments in Sustainable City Development is the
title of this book that we, José and Justyna as editors, offer to the academic and
scientific community. It is inferred from the mere tittle that the main subject matter
is sustainable city development. From this subject, two main tools are analyzed as
variables that are directly related to sustainable city development and have an impact
onresults, the bio economical solutions and investments. Sustainable urban planning
and development is a methodological framework as a toolkit to transform a vision
into reality using urban spaces as resources to engage stakeholders for achieving
sustainable city development. A brief analysis of the three variables related and
involved as the main axes of the book are briefly analyzed below.

Sustainable city development strategies are supported by urban planning practices
based on urban governance involving stakeholders under the assumption that urban
growth s interdependent with economic growth and can be reconciled in participatory
and sustainable planning. As part of the integral urban spatial plan, some sustainable
city development planning objectives should be attached to contemporary urban
development trends. A sustainable city development can be achieved through an
urban planning process (UN 2009) that responds to the requirements of sustainable
urban development is needed for the sake of sustainable cities.

Regarding bio economical solutions to sustainable city development is sustained
by the recent developments of bio economics. The term bio-economy is related to
the role of sustainable biomass. Bio-economy is also named bio-based economy,
although bio-economy refers to food and feed chains and bio-based economy refers
to the bio products of non-food goods. However, bio economy is more useful term to
mean both the use of food and feed, and the bio production. Also, aquatic biomass
expands production for the bio-economy. Bio-economy activities are connected
with sustainability inherently fossil-free shifting away from oil-based production
and using more biomass and bio-based materials where no waste is produced.

printed on 2/8/2023 2:03 PMvia . All use subject to https://ww. ebsco.coniterns-of -use



EBSCChost -

Preface

Bio-economics is the set of economic activities that obtain products and services,
generating economic value, using, as fundamental elements, resources of biological
origin, in an efficient and sustainable way. In bio-economics, viability is a concept
that implies time, context, and the nature of economic value. Bio-economy is
characterized by the creation and efficient use of natural and biological resources, raw
materials and capabilities in sustainable infrastructures aimed for the bio production
of goods, bio services, bio energy, bio health, etc. to achieve sustainable lifestyles,
wealth and economic growth.

One of the objectives of bio-economy is to integrate economics and environmental
sciences associated with the use and conversion of biomass to bio production. The
premise of bio economy is based on achieving a balance between economic activities
and the use and management of biological natural resources. The Bio-economy
addresses some major environmental, economic and social changes for sustainable
production and transformation of biomass material for better living and working.
Integrated bio-economy provides better living conditions for a sustainable human
development, better food, raw material for bioenergy and bio products while halving
the environmental impact.

Bio economics begun with rural-urban food chains and food banks promoting
green diets. Integrated bio-economy secures transition to sustainable future by
creating biomass as a renewable raw material for bio production and food security
provided by agriculture. Sustainable bio-economy supports a transition from fossil
economy to exploitation of renewable natural resources and biomasses produced by
forests, waters and fields. In some countries such as Finland, bio-economy relies in
forests based on sustainable exploitation. Transition towards a bio economy should
be supported by policy instruments to achieve a sustainable economy and political
stability. Legal and regulatory frameworks may facilitate organizational transitions
towards a more bio economy-oriented activity in the market place and become
positioned in a market share.

Bio-economy responds to current developments and challenges in global
economics, social and environmental issues. Bio economic and environmental
analyses are strongly correlated. Bio-economy has a relevant contribution to
economic growth with the production of multiple public and social goods such as
supplies in food, energy, coastal, rural production, and conservation of natural and
biodiversity environments.

There are some value opportunities in bio-economy from producing high
value products from using waste resources and feedstock. Bio economy sectors in
economic activities have increased in wood-based industry, consumer goods industry,

XVi
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bio-based plastics, energy, etc. Bio-economy is not restricted to waste feedstock
which also takes on process and harvest residues not produced as bio products but
as by-products, co-products and biogenic components of industrial and consumer
biodegradable bio-waste.

Bio-based products are products that are wholly or partly derived from materials
ofbiological resources origin, excluding materials embedded in geological formations
and/or fossilized. Bio-economy implies the capacity to develop along term vision for
the future use of bioenergy and bio resources, the production of renewable biological
resources or biomass to provide more food security and a better life conditions to
future generations.

Thus, spatial bio economics can support a modeling approach of efficient decision
making mechanisms. The managerial control of spatial bio-economic models is
related with restoration, development, harvest of habitats in any location and the
dispersal and diffusion of species across the space.

The social importance of bio-economics seeks to facilitate access to basic services.
Economic adaptability of bio economy is understood as the ability of social actors
to produce and maintain maximum value over productive capacity in the territory,
by strengthening links between sectors, combining assets to enhance the specific
character of local products and services.

The other variable, investment and its implication in sustainable city development
is sustained on the assumption that sustainable urban planning can foster economic
development by promoting urban economies of scale and agglomeration, adaptation
to climate change impacts, reducing use of energy, etc. Sustainable city development
requires arealistic financial scenario with the sources of investment and mechanisms
of cost-recovery to ensure social affordability and financial sustainability. Sustainable
city planning and development is linked to budgeting in terms of investments
in infrastructure and services to balance economic growth, social equity and
environmental challenges.

Some challenges for institutional investors are represented by the development of
green bond markets, investments in low-carbon and climate-resilient infrastructure,
greening and achieving inclusion and equity in the public and private financial
institutions and banking services, etc.

Sustainable urban planning and development processes must link economic
development concerns to investment planning in infrastructure development.
Sustainable urban planning and development infrastructure investment decisions
can improve the living conditions of population over the long term. Sustainable city
planning and development supports local economic development and coordinates
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the urban spatial locations and the efficient distribution of economic, social and
environmental activities achieving value capture from public investments. The
participatory planning processes have influence on environmental investments to
respond to local environmental and sustainable city development.

It is also important to consider the investments in human capital. Bio economy-
based companies have to train their working forces with specific technical issues and
challenges related to industry sector besides training with specific managerial skills,
change management and other techniques to be used to enhance the sustainable city
development. Pioneering business organizations facing these challenges are training
and developing the next generations with creative and co-operative knowledge and
entrepreneurial skills to use it as innovation drivers and venture builders.

A DESCRIPTION OF WHERE THE TOPIC
FITS IN THE WORLD TODAY

Spatial developmentis a discipline aimed at protection of specific values and rational
development by stimulating economic processes. It is a domain that combines
different groups of interests operating on one area. Its interdisciplinary nature
arises from its definition; therefore, the solutions developed in spatial development
have the impact on many users. Especially difficult and complex matter is spatial
development and policy for large agglomerations, regarding modern challenges to
minimize the negative impact of urban development on the environment. One of the
ways to really impact quality changes in this respect is to strengthen the potential
of bio economical solutions and investments.

Quality changes in city perception and its role in civilization progress occur
in front of us. The issue of self-sufficient residential units is being increasingly
discussed and in higher scale, such as the whole urban agglomeration. One of the
ways is to introduce innovative solutions that can result in more radical and quality
changes in the future. The political will, social awareness, financial resources and
physical location will be necessary to implement these solutions.

This work is to collect different aspects related to development of sustainable city
models based on investment in eco-oriented solutions that is literally, by protecting
and making publicly available green areas and by innovative investments with the
use of bio economical solutions. These solutions may be essential for both large
agglomerations and shrinking cities. Bio economy and investments to develop
green urban areas can be successfully used in both situations — as a way to reduce
the demand for supply of external resources and step reduction of operating costs
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in the future. The main objectives of the book are to expand knowledge on possible
implementation of innovative solutions in cities and nearest environment and to
highlight a role of green areas in sustainable development of urban setting.

A DESCRIPTION OF THE TARGET AUDIENCE

Given the interdisciplinary nature of issues in question, they are directed to urban
planners, architects, city authorities, experts, officers, business representatives,
economists, politicians and academic centers and scientists. It can be used both as a
source of practical information and to start common initiatives by different centers.
The book will provide insights and support executives concerned with the quality
of built sustainable environments.

THE CHALLENGES

In the history of the planet earth, the Homo sapiens has been the great predator
of nature. Nowadays, the planet earth is confronting several grand and complex
challenges in rural and urban development such as climate change, energy security,
food security, resource depletion, etc., difficult to solve at the point to put at the
brink the mere existence of high percentage of living natural species, including
human beings.

The benefits arising from the economic growth in urban development have
been accompanied by serious environmental degradation, social inequalities and
production challenges. Some major environmental challenges to overcome are
the increase of human population, over consumption, depletion and decoupling
of natural resources, unsustainable economic development and growth, impacts
on environment and ecology, global warming. Other challenges are related design
of a wide range of feedstock characteristics, availability and quality, processing
paths, product portfolios and trade-offs with energy consumption and production,
distribution and market prices (Tsakalova et al., 2015).

The bio economy and the related biotechnology industry face outstanding and
large technical challenges for sustainable city development production of high-
value biomass or bulk green products. Renewable biotechnology is lagging behind
when compared to developments of green, renewable chemistry in production of
commodity chemicals. The alliance and convergence of green chemistry with industrial
biotechnology is already solving some challenges in sustainable city development.
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Sustainable city development challenges of scale for green chemicals are more
easily surmounted than for other commodity chemicals. For example, biotechnology
solutions to aromatics are particularly challenging. The aromatics challenge reinforces
solutions for biotechnology that are lagging behind those for chemicals. Companies
of renewable chemistry should have solutions to the aromatic challenge through
process of non-food biomass such as corn stover, sugar cane bagasse, wood, sawdust,
etc., are gasified and converted into hydrocarbons identical to the petroleum-derived
products.

There are also some technical challenges to sustainable city development in
perfecting processes when using waste materials as feedstock. Different degrees of
uncertainty and complexity make it challenging for diverse industry sectors, business
investors, authorities and officials from local governments, decision makers, etc.,
to identify the most promising bio economy options, including their technological
and economic risks.

Different industry sectors that have been conducting research and innovation in
bio economy development have been operating in isolation. Industry is struggling
to produce bio-based products and chemicals at a scale influencing the market. Bio-
based production challenges regulations across boundaries. Fossil-based feedstock
are already unsustainable means of the production system that requires a gradual
replacement with bio-based ones. However, bio-based production faces a challenge
given the economies of scale in petro chemistry. Genomics applications have a great
potential for bio-based sustainable economy and development.

Renewable aromatic material lignin, a complex organic polymer deposited in
the cell walls of many plants, making them rigid and woody, which creates the
challenges of availability in the biosphere exceeding 300 billion tons and increasing
annually by around 20 billion tons (Smolarski, 2012). Other major challenge is the
bioeconomy based on genetic engineering for strain improvement and higher biomass
and green product yields, and the need to gain market and regulatory acceptance of
such organisms (Sayre et al., 2013).

Sustainable bio economy is more than environmental sustainability, rural and
urban industrial ecosystems, sustainable city development, wealth creation, green
production, etc. It is a concept related to green rural and urban revitalization and
regeneration, smart city, green re-industrialization, bio production, biodiesel
refineries, creation of value chains.

SEARCHING FOR A SOLUTION

To tackle the increasing climate change and socio-economic problems in urban
settlements is required to incorporate sustainable urban spatial planning in sustainable
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city development under the term sustainable city development. Among the functions
of sustainable city developmentis planning and projecting the population distribution
and land regulation under sustainable development criteria in cities and metropolitan
areas (SEDATU, 2015).

The effectiveness of the sustainable urban planning and development is linked
to the size and share of the informal city, development regulations and availability
of resources. Sustainable city planning and development legislation and open
dialogue with stakeholder groups are important factors for the urban development
of green urban areas, sustainable city development and urban containment and
densification. Sustainable urban planning is a governance tool to achieve sustainable
city development. Urban planning is a core component of an urban governance model
to promote democracy, inclusion, participation, transparency and accountability
aimed to ensure sustainable city development.

Urban planning needs an integrated approach to cover urban policy, governance
and sustainable city development. A holistic approach to sustainable city
development integrates sustainability through urban planning. Sustainable strategic
city development planning focuses in developing a common vision, mission,
goals, strategies and policies, as the result of stakeholder’s risk sharing. The urban
development planner must sustain his behavior in ethical grounds and moral philosophy
framed by a neo modernist sustainable city development and urban planning ethos.

Bio economy is part of the solution to face the challenges of a sustainable city
development if it can be economically growing, environmentally sustainable and
socially inclusive and equality oriented. The benefits coming out from bio economy
are notwithstanding because there are several defining challenges that are proving
difficultto overcome (Cheali etal., 2015). Bio economy refers to the activities spread
across diverse economic sectors relating to the invention, creation, development,
production, distribution, consumption and use of biological products and processes.

The bio economy is a discipline that considers new green technologies that
are designed and developed as biotechnological processes and evaluated their
sustainability and performance in response to social challenges such as green food
safety, smart cities, waste disposal, green urban areas, sustainable energy, health, digital
and networking security, etc. Bio economy research and innovation is conducted in
specific programs related to food security, urban green innovation areas, sustainable
agriculture and forestry, marine, maritime and inland water.

Bio economy strategies in sustainable city development are formulated and
implemented to overcome the challenge of sustainability on many levels. Bio
economy policy ensures biomass sustainability by collecting and using it within
the boundaries of natural resources that the planet can provide bio economy policy
frameworks and environmental ecosystems can tackle some of the toughest of the
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grand challenges such as climate change, food security energy security and resource
depletion. The diversity of economic sectors includes agriculture, fishery, forestry,
food, waste management, health, trade, etc.

The bio economy concept emerged and has grown from a biotechnology-centric
vision to be applied in economic activities giving place to a more complex bio
economy policy framework and sustainable city development and environmental
ecosystems. Despite the challenges, the biotechnology production offers several
advantages over the chemical production. The chemical industry poses challenges
largely invisible in manufactured goods despite the essential role it plays. The
traditional chemical industry facing the challenge of struggling with a poor public
image (Moreau, 2005) is being replaced with new bio-based materials in a range
of different bio-based chemicals already close to the market.

The first-generation of biofuels and bioenergy had lower added value and job
creation potential. Incineration with energy capture can be used to tackle the waste
plastics problem (Yamashita & Matsumoto,2014). A new agenda centered on strategic
innovation and research aims to have added value increasing the wealth creation and
employment and high economic growth by meeting the grand challenges posed by
sustainable rural and urban regeneration, energy security, climate change, textile,
food processing, chemicals industries, health industries, etc.

The ongoing research and innovation in bio economy production is rising in
some industrial sectors such as the chemical, textile and other industries and their
contributions to sustainable city development. However, there is an urgent need
of market research, studies, analysis and development. Biggest changes are taking
place in bio economy markets for the last decade.

ORGANIZATION OF THE BOOK

The content of this book aims to reflect and analyses the innovations currently
taking place in the changing bio economics policy framework and environment and
the attraction of investments to propose and design solutions and its implications in
sustainable city development.

Thebook is dividedin three sections. Section 1 is dedicated to the chapters dealing
with the conceptual and theoretical bio economy framework of reference. Section
2 aims to concentrate more on issues related to investment in different industry
sectors. Section 3 presents some specific cases on sustainable city development.
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SECTION 1: CONCEPTUAL AND THEORETHICAL
BIO ECONOMY FRAMEWORK OF REFERENCE

Chapter 1 — Bio-Economy: Visions, Strategies, and Policies

Bio economy is transforming the world"s economy from conventional to sustainable
mode. This chapter analyzes the development of sustainable bio economy through
the implementation of the adequate visions, key strategies and policies in some
specific cases.

Chapter 2 — Strategies of Sustainable Bio Economy in the
Industry 4.0 Framework for Inclusive and Social Prosperity

The chapter makes a descriptive analysis to the unpredictable transformations in
knowledge related areas in what has been called the fourth industrial revolution,
basically aknowledge revolution that have affected many areas of knowledge, among
them the bio economy. The chapter offers some bio economic strategies to further
the Industry 4.0 relations.

Chapter 3 — Urban Farming in Sustainable City Development

This chapter deals with urban Farming by integrating urban space and buildings in
green spatial systems for the preservation of the environmental balance of urban
spaces and connections concerning the coexistence of architecture and greenery in
the city.

Chapter 4 — Parametric Evaluation of Beam Deflection
on Piezoelectric Material Using Implicit and Explicit
Method Simulations: A Study in Energy Engineering

The chapter deals with an energy harnessing method from rainwater using
the piezoelectric materials with the purpose to visualize an interconnection in
parametric analysis of piezoelectric effect-based energy harvester using two different
commercially available piezoelectric materials
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SECTION 2: ISSUES RELATED TO INVESTMENT
IN DIFFERENT INDUSTRY SECTORS

Chapter 5 — Entrepreneurial and Institutional
Analysis of Biodiesel Companies in Mexico

This chapter makes an institutional analysis of entrepreneurial activities in biodiesel
companies and their important contribution to the bio economy energy sector in
Mexico and its relationship with quality and maturity of joint relationships. The
analysis concludes that the institutions in Mexico have achieved their maturity and
incentive to increase the number of producers and distributors of biodiesel thus
taking advantage of the growing market.

SECTION 3: SPECIFIC CASES ON
SUSTAINABLE CITY DEVELOPMENT

Chapter 6 — Ecological Centre of Warsaw
as a Development Path

The purpose of this chapter is to present anew development path towards greening the
city center of Warsaw by converting disperse green areas into a continuous network
of green areas in the context of the increasing density of building development on
both sides of the Vistula River. This future structure of green areas is based on the
elements of bio economy.

Chapter 7 — Green Spaces of the
Metropolitan Area of Guadalajara

This chapter analyses the green areas and public parks of the Metropolitan Area of
Guadalajara as a system that shares common problems with other Latin-American
cities, such as the deficit of urban green spaces, insecurity, unemployment, social
exclusion and stress, etc.

Chapter 8 — Application of UAV Technology to Planning
Study on Chinese Villages in Guanzhong

The chapter describes the multiple problems that the Guanzhong region in China
faces in its rural planning research to implement the Chinese state strategy of rural
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revitalization. Despite this situation, this rural area offers better work environment
conditions to implement UAV technology

Chapter 9 — Developing a Sustainable Eco-
City in Pre-Olympic Tokyo: Potential of New
Methods and Their Limits in an Urban Era

This chapter deals with the emergence of sustainable urban development in Tokyo in
light of the upcoming 2020 Olympics by exploring some practices such as rooftop-
and wall greening or river projects in the inner city.

Chapter 10 — Forest-River-Ocean Nexus-
Based Education for Community Development:
Aiming at Resilient Sustainable Society

This chapter elucidates bio economic research aimed to developing a more resource-
efficient and sustainable society that uses renewable biological resources to produce
food, materials, and energy. This paper examines the effectiveness of forest-river-
ocean nexus-based education for community development (FRONE) in encouraging
the sustainable use of biological resources.

CONCLUSION

This book has a positive impact and makes significant academic and scientific
contributions to the subject matter of bio economy solutions and investment to
sustainable city development by such a diverse group of scholars from around the
world. These contributions further advance and deepen the theoretical and conceptual
frameworks of the elements and attributes to bio economy as a new scientific
approach to sustain the practice of sustainable city development projects, which
will be crucial in future. As a concept, the relevance of bio economy encompasses
economic growth and efficiency driven by the sustainable development of renewable
biological and natural resources and biotechnologies to produce sustainable products
and services, creation of value, employment and generation of increasing income.

Sustainable city development is under pressure for more efficient economy,
more inclusive societies, more sustainable environment based on more rational use
of natural resources to meet competing and complementary objectives in energy,
health, food, water and other important urban sectors interrelated with sustainable
urban green areas, housing, building, public spaces, etc. of urban environments. The
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interactions and interrelationships between these sectors have become increasingly
affected by the investments in bio economy.

This book explores the bio economy and its interlinked relationships with
investments and sustainable city development elements as three relevant interacting
variables that are essential requirements aimed to influence affecting and impacting
the execution of urban projects for developing more livable sustainable sites. The
bio economy based-strategies, policies and tools described and explained in each
chapter, either at the theoretical, conceptual or methodological level of analysis or
in the specific cases, demonstrate the intention and commitment the implications in
real life. Besides the direct implications the chapters of this book has in sustainable
city development, it is wise to recall other implications to the large range of related
policy formulation and implementation in other areas such as urban building and
housing, environmental and ecological development, urban innovation, business
and industry operations, trade, urban farming, urban green areas, taxes, waste
materials, etc.

At least but not the last, all the authors involved in writing the chapters are
academic experts in their fields who are elaborating their proposals for sustainable
city development based on investments and bio economy. The implementation of
their proposals are dependent on sustainability of the feedstock and the processes of
the bio economic products and services to turn around the negative trends in global
warming, pollution, and in general the unsustainable city development implemented
until now.

Let us analyze, follow and implement the advices of the authors of the chapters of
this book to work for a healthier and ecological urban environment, more economic
efficiency and more equal and inclusive city, because the mistakes of the past are
not to be repeated in the future. Let us design a better place where to live with
human dignity.

José G. Vargas-Herndndez
University of Guadalajara, Mexico

Justyna Zdunek-Wielgotaska
Warsaw University of Technology, Poland
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Section 1

Conceptual and
Theoretical Bio-Economy
Framework or Reference

This section presents four chapters addressing some relevant issues focusing on
concepts and theories of the bio-economy paradigm. The four chapters conceptually
explore some different trajectories and contestations of this paradigm, arguing more
broadly that this is becoming a significant driver for re-structuring corporate and
competitive strategies and policies between firms, markets, and urban and rural
spatial development between and within places.
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Bio-Economy:
Visions, Strategies, and Policies
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ABSTRACT

As the world’s economy is transforming from conventional to sustainable mode,
bio-economy will play an important role in this transition. The development of
sustainable bio-economy is the great challenge in different parts of the world. For
this purpose, adequate visions, strategies, and policies are required. Therefore,
this chapter deals with the adequate visions, key strategies, and important policies
for the development of sustainable bio-economy. Some case studies also presented
where these visions, policies, and strategies are already implemented.
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Bio-Economy
INTRODUCTION

In the different parts of the world, for sustainable and smart development (Fanuel et
al. 2018), conventional fuel based economy is transforming in to bio based economy
model, with novel innovations in life science and bio chemistry. These innovations
are prompting the development of new visions, policies and strategies in bio based
economy model. The concept of bio-economy is evolved from the ever increasing
research and innovations in the field of bio-based energy sources, bio-materials and
chemicals. In several countries, strategies and policies, related to bio technology
and bio-based industries and products are already developed. Further, in many other
developing nations, above mentioned topics are discussed under the category of bio-
economy. Various aspects of economy, environment and society will be affected by
the advanced and larger bio-economy. A country can be developed strategies for bio
economy, to present its interest towards conservation of bio diversity, protection of
rare biotopes, preserve amount and quality of food and climate change. Strategies,
policies and visions for bio-economy are developed and adopted by the various
countries around the world. It is highlighted the fact that these are very important for
sustainable development (OECD, 2009; EC, 2012). Publication of “the organization
for economic cooperation and development (OECD)”, entitled “The Bio-economy
to 2030: Designing a Policy Agenda (OECD, 2009)” stated that many resources
and health related issues, which are facing by the world can be solved by using
the solutions, provided by the biological sciences. Further, biomass based energy
production scheme can also be incorporated in recent micro-grid technologies (Khan
and Singh 2017; Singh and Khan, 2017).

These solutions can be provided a way to enhance sustainability in economies,
although, research findings and innovations are the basis of defining policies that
are related to the bio-economy. According to OECD, both private and public sectors
must be taken into account to design any policy matter, for maximizing the impact
and potential of bio-economy.

This chapter is organized in the following manner. Section two discussed the
background of the bio-economy; third section discussed three visions associated
with bio-economy. Various bio-economy strategies are presented in section four.
Section five discussed the bio-economy policies and policy mix for sustainable
bio-economy development, which is followed by the conclusion.

BACKGROUND

The main aim of this chapteris to address various visions, strategies and polices, which
are utilized by various countries for the development of sustainable bio-economy.
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Though, to develop a strategic framework, the OECD agenda on bio-economy policy
and strategy development is required to discuss first. The criteria for the selection
of countries and regions to develop sustainable bio-economy is that these regions
should rich in bio based resources and they should have research experience in the
area of bio-economy development. Regions should have large forest areas that will
be main aspects for the development of bio-based economy. Along with that regions
should have innovations and research in the field of bio-products based industries
and bio-refineries.

Forexample Germany, whichis animportant nation in European Union, announced
the closure of all nuclear power plants. This decision will enhance the renewable
energy generation and bio-economy development. Further, Australia is also facing
problems of water scarcity and bad impacts of climate change. Therefore, Australia
is also increasing its renewable energy production and bio-economy development.
Significant bio-economy potential is available in the above discussed both the
countries. European Union as key players in the field of bio-economy pays more
attention on knowledge of bio-economy, which includes research, development
and presentation of various projects in the fields of bio-energy, agriculture and
bio-refineries. Large number of scientific articles has been published in the field of
bio-economy. Bio-economy concepts present a way by which bio-resources can be
utilized in the economy. OECD defined the concept of bio-economy as “transforming
life science knowledge into new, sustainable, eco-efficient and competitive products
(OECD, 2009). According to OECD (OECD, 2006), innovations have great potential
to utilize bio-based products in more efficient way. Leading nations such USA also
defined the notion of bio-economy as follows: “A bio economy is based on the
innovation and research in the field of bio-science to develop economic activity
and public benefit (WH, 2012).

Basically, bio-economy incorporates the methods of conversion, which converts
raw materials into useful products.

BIO-ECONOMY VISIONS

This section presents the various concepts of bio-economy around the world by
considering different origins and dispersion of bio-economy ideas across numerous
scientific fields. There are three ideal types of visions, which can be incorporated
by the concept of bio-economy (Levidow et al., 2013; Staffas et al., 2013). In the
field of natural and engineering sciences, the importance of research in the field of
bio-economy can be reflected by using the first two visions, which are considerably
affected by a technical perspective. These visions are as follows:
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1.  Bio-Technology Vision: It emphasis on the importance of the research,
application and commercialization in the field of bio-technology for various
sectors.

2.  Bio-Resource Vision: Itfocuses on the research, development and presentation
activities in the field of biological raw products, for various sectors such as
marine, agriculture, bio-energy and forestry. Furthermore, it is associated with
the establishment of new value chains.

3. Bio-Ecology Vision: It highlights the significance of various bio-ecological
processes, which optimize the utilization of nutrients and energy, support bio-
diversity and avoid degradation of soil.

Bio-technology vision mainly incorporates applicability of science, while
bio-source vision emphasis on the conversion and up-gradation of biological raw
materials. These two visions (Bio-technology and bio-source) are mainly focused on
technology and provided the main role to research, development and presentation.
On the other hand, bio-ecology vision emphasis on integrated and circular processes
and systems.

These visions are not completely separated to each other, but these all are ideal
visions for bio-economy. Therefore, when the major organizations are associated
with different visions, presented in table 1, than these visions are interrelated to
each other (Levidow et al., 2013; Staffas et al., 2013).

In European commission, the initial policy making is greatly affected by the
research work on the bio-technology vision (Richardson, 2012). Features of three
bio-economy visions, which focusing on various implications such as overall aims,
objectives, drivers, value creation, mediators of innovations and spatial focuses are
discussed in the following sections.

Bio-Technology Vision

The main aims and objectives of the bio-technology vision are related to the job
creation and economic development (Staffas et al., 2013; Pollack, 2012). Therefore,

Table 1. Different organizations and visions

Organizations Vision
OECD The bio-technology vision
The European Commission The bio-resource vision
The European Technology Platform (TP) Organics The bio-ecology vision
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economic development is prioritized over sustainability, if positive impacts of
environmental aspects and climate change are assumed. Thus, the feedback effects
are normally ignored in the utilization of bio-technology vision (Richardson, 2012).
Other priorities such as ethical concerns and risks are secondary for economic growth
(Hilgartner, 2007). Applications of bio-technologies are linked to the job value
creation in various sectors. Further, research and developments’ commercialization
are also related to the job value creation. Capitalization of bio-technologies will
follow the economic development. Further, for simulating economic development
around bio-economy, intermediaries between investors and research firm played a
vital role (Morrison and Cornips, 2012). Therefore, the main aspect in bio-economy
is the investment in the research and innovation that will result in the generation of
scientific knowledge. Further, research is initiated from processes those are operated
at the level of molecule. Consequently, products and production processes are
constructed. The above discussed procedure transforms bio-mass into useful market
products (Hansen et al., 2014). In bio-technology vision, the inherent understanding
of innovation processes, which are related to mediators and drivers, is similar to
linear model of innovation. In that model, innovation is assumed to be initiated with
scientific research. Further, this innovation is tracked by development, fabrication and
marketing (Hansen and Winther, 2011). Among industries and universities, a close
interaction is required in the innovation process for ensuring commercialization of
relevant research (Zilberman et al., 2014). Resources scarcity can be removed with
the help of technological process in the bio-technology vision.

Therefore, shortage of resources is not the main parameter of analysis (McCormick
and Kautto, 2013; Staffas et al., 2013). As bio-technology processes result in very
less or no amount of waste, management of waste is not a key problem in the bio-
technology vision. These processes are designed at the molecular level to produce
very less amount of waste. The new end products can also be obtained from the
organic wastes by bio-technologies (Richardson, 2012). Once the bio-technologies
reached to commercial level, these technologies have wide range of applications
that can reduce the boundaries between traditional production approaches (Wield
et al., 2013; Boehlje and Boehlje, 2011). From the above discussion, it is clear
that research is the most important part in this vision; therefore, research funding
organizations and research councils are the main agents to translate bio-technology
vision into the real development in the area (Kearnes, 2013). Other than research,
issues of governance such as policies for bio-economy also has prominent role in
this vision (Aguilar et al., 2013).

As a spatial point of view, this vision of bio-economy concentrated the growth
in a limited number of regions, which host the huge pharmaceutical industries with
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small bio-technology organization and venture capital (Cooke, 2007; Cooke, 2009).
Moreover, regions with specialized public research in bio-technology may also get
advantages in terms of development (Birch, 2009). These global bio-economy centres
should be connected to each other for bio-economy’s innovation. This will help
emerging regions to develop their economies by taking advantage of innovations in
bio-economies. From the global competition point of view, innovation in governance
is a key idea in some of the research planning in bio-economy vision (Rosemann,
2014). Value creation associated with the geographies in the bio-economy consists
of different material component of bio-resources. Immaterial components such as
knowledge and capacity, to develop new knowledge, are also associated with the
value creation in bio-economies. The other major issues include strategies and
conditions, applied to build a bio-economy in emerging regions (Birch, 2012; Chen
and Gottweis, 2013).

Bio-Resource Vision

In this vision, the objectives and aims are related to both sustainability and economic
growth. The main expectation from the bio-innovation in this vision is to deliver both
environmental sustainability and economic development (Levidow et al., 2013). In
bio-technology vision, economic growth would be followed by capitalizing on bio-
technologies, whereas in bio-source vision, economic growth would be followed by
capitalizing on bio-sources. As it is believed that the environmental sustainability
impacts are positive, instead of giving attention on environmental protection, the
major focus is provided on development of technology for new bio-dependent
products. Therefore, the effect of climate change on the transition of bio-economy
isn’t frequently assessed. Due to that, policy makers provide limited attention on
the sustainability aspects (Ollikainen, 2014). Despite questioning the positive
sustainability impacts of bio-economy by various academicians, policy makers
weakly integrate the policies of bio-economies. Ponte (2009) argued that instead
of focusing on the outcomes in the form of sustainability, procedures and processes
related to standard tuning in the bio-economy are more important. Less emphasis is
provided on the concerns such as deforestation and depilation of bio-diversity, in the
discussion of bio economy (Piilzl and Kleinschmit, 2014). This vision highlights the
transformation and processing of bio-resources into new value added products, in
terms of value creation. Based on the utilization and accessibility of bio resources,
waste management also requires more attention in bio-resource vision. The main
concern in the value chain is the minimization of the production of organic waste.
Further, this waste production is the vital input for the generation of renewable
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energy (EC, 2012). Cascaded utilization of biomass is the central idea in this regard
to highlight the efforts of maximizing the efficacy of biomass utilization (Keegan et
al., 2013). For large scale bio-fuel production, those processes are very important,
which permit recycling of the waste material by converting it into fertilizers. In term
of agents and drivers of innovations along with the natural outcomes of the main
idea of bio-resources, the matter of land utilization consists of clear cut component
as comparison of bio-technology vision. Therefore, the important factors in bio-
resource vision are the enhancement of land productivity and incorporation of
degraded land for the generation of bio-fuel (Mathews, 2009). Though, very less
discussion is performed on the implications of other aspects such as climate change,
on exchanges between various types of land utilization (e.g. agriculture and forestry).
Moreover, the case, when concerns related to the availability and utilization of
the bio-resources are important, and then the connection between usage of other
resources (i.e. fertilizers, water, etc.) and bio-resources are rarely analyzed (Staffas
et al., 2013). Bio-resource vision also pointed out the importance of innovation and
research for value production in a similar way to bio-technology vision. Basically,
bio-resource vision emphasized on the significance of innovation and research in
several fields those are connected to biological materials in different ways. On
the other hand, bio-technology vision has a very narrow point of variation in the
research of bio-technology. Accordingly, the collaboration between various agents
with different capabilities is often related to the practices in research and innovation.
The significance of research in the areas for example consumer’s preferences is
also focused (Levidow et al., 2013). For developing collaboration between different
sectors, innovation is very important. For example, organisations from the forestry
sectors are closely associated with downstream agents. The significance of inter-
sectoral associations is also regularly highlighted in the policies for bio-economy
innovations (McCormick, 2013). Therefore, in the bio-source vision, innovation
factors like relations with consumers and cross-sectional collaborations, which
highlight value creation, are less linear as compare to bio-technology vision, are
focused. In the context of spatial focus, this vision focuses the considerable potential
to fuel growth in rural areas. It is discussed that trees and plants are producing new
bio-products, which will optimistically affects the job creation in rural areas. Further,
this will be less mobile in nature as compare to other economic activities because
of the significance of natural resources at important locations (Low and Isserman,
2009). Therefore, bio-economy, based on the bio-resource vision is available for
the revitalized growth of rural areas through variation into value added products.
As the localized capabilities of farming and processing bio-mass are main idea of
growth, it will be supplemented with huge localized information (Albert, 2007).
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Sustainability is the main concerned in the aims and objectives of the bio-ecology
vision. As employment generation and economic development are the main issues
in the bio-resource and bio-technology vision, respectively, these features are less
important than the sustainability aspects in the bio-ecology vision (Levidow et al.,
2013). The available research on bio-economy incorporated the issues and critical
points, which are focusing on economic development and commercialization in the
bio-technology and bio-resource vision. Italsoreflects the attention and issues related
to the sustainability. Several literatures in the area of health science disapproved
the commercialization of bio-resources in such areas, where human tissues like
foetal tissue, stem cells and blood are considered (Mumtaz et al. 2012). These are
the areas, which require ethics in the commercialization of bio-resources (Bahadur
and Morrison, 2010). Bio-ecology vision focused on the following issues for value
creation (Levidow et al. 2013; McCormick, 2013):

Encouragement of bio-diversity
Preservation of Ecosystems

Capabilities to supply ecosystem services
Conservation of soil

il NS

Further, it is focused that bio-waste produced energy only after the end of supply
chain following reuse and recycling. For bio product generation industries, the use
of own or urban waste is very important to reduce or eliminate the requirement of
input from external resources. Therefore, this vision mainly focuses on self sustained
creation mode. The bio-ecology vision points out the recognition of suitable bio-
ecological exercises, in the context of highlighted factors and agents of innovations
(Marsden, 2012; Siegmeier and Moller, 2013). Further, it also focused the ecological
interactions associated with the recycling and re-utilization of waste bio-mass
and its efficiency in land utilization. Another important area is bio-ecological
engineering techniques, which focus on the designing of agricultural schemes that
need very less agrochemicals and low energy input instead of depending on various
ecological interfaces among different biological elements for enabling agricultural
schemes to enhance their crop production and security and soil fecundity. As seen
that previous two visions are mainly concerned with application of technically
supported innovation and research actions, but this approach is not true in the case
of bio-ecology vision. Indeed some hybrid techniques like genetically modified
corps is not considered in this vision. It doesn’t show that innovation and research
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technologies are not important for this vision but rather theses techniques have
other focus (Albrecht et al. 2012). For example, some researchers focused on
trans-disciplinary sustainability issues, which are related to the ethical global trade,
sustainable biomass cultivation potentials, dialogues and resolutions on different
transition procedures. At last, research considered the negative impacts of competing
different bio-economy visions. In terms of geographical manner, this vision focused
on the different prospects for peripheral and rural areas, in the same manner to the
pervious bio-resource vision. High value products with territorial identity may
results in rural development opportunities. Though, the significance of peripheral
relations focused in bio-resource vision, bio-ecology vision described for the growth
of locally surrounded economies as the main element of the attempts for ensuring
a sustainable bio economy (Marsden, 2012).

BIO-ECONOMY STRATEGIES

There are several steps, which are incorporated into the research of bio-economy
strategies. In the first step, sampling and selection of the strategies are performed.
This section deals with various existing fully integrated bio-economy strategies
around the world. Germany, EU and other international bio-economy strategies are
discussed in this section. In the next step, re-construction of the different processes
is performed, which guide towards the relevant strategy. For that purpose three
characteristics are discussed. These are as follows:

1. Variations in the focus and understanding of the bio-economy
2. Linkages to different governmental policies and strategies
3. Members associated in the process of drafting

Therefore, different agents and perspectives are analyzed. After that the assessment
and classification of various bio-economy definitions used in different strategies
are conducted. System boundaries are affected by the different understanding of
bio-economies, for example the types of economic activities considered as the
component of bio-economy, which affects the economic assessment (Efken et al.,
2016). Basically, bio-economy definition has different implications based on the
activity of areas. For innovation and transformation procedures and their control,
socio-technical visions have turn into an ever increasing component. The above
discussionis true for complicated and comprehensively new and promising techniques
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such as nano-technology. Further, it is also true for the transformation of already
existing huge socio-technical systems like energy transition system (Losch and
Schneider, 2016). For addressing, communication and coordination between different
agents in the innovation and research, visions are performing as instruments. These
visions also affect the social spheres and groups by endorsing novel objectives and
elucidations for different social problems. Visions also provide target innovations
as fundamental innovations (Brown et al. 2000). Further, visions also participate as
the vital element for developing bio-economy strategies. The assessment of visions
is initiated from the definite group of promises and prospects in every strategy, by
which different vision are developed and classified.

For the implementation of strategies and the road of development for bio-economy,
the following step is analyzed the guidelines and principles. Prerequisites and
requirements are formulated by this step. For instance the principle of sustainability
has developed in most of the policy areas. Guidelines and principles play an
important role for the biomass utilization in the context of bio-economies strategies.
The evaluation of the association among different scientific and social issues and
strategies around bio-economy is based on the various published literature.

Analysis of Bio-Economy Strategies
Bio-Economy Strategies: Back Ground and Formation

The notion of bio-economy is comes from the spheres of bio-technology and life
sciences (McCormick, 2013). Different policy making approaches (i.e. national and
international) are less or more complicated and leading to bio-economy strategies,
with varying perspectives. This chapter provides a comprehensive impression of the
different processes and their relationship with governmental policies for developing
bio economy strategies.

Bio-Economy Strategies: International and European

OECD report “the Bio-economy to 2030: designing a policy agenda” (OECD, 2009)
is an insight project that investigated the future of bio-economies in long-term. This
report is supervised by different representatives from various organisations such as
governments, international organizations and industries and is supported by various
experts from industry and academics. The secretariat of OECD drafted this report.
In 1982, a conman research policy for funding is started in EU, which is provided
for the research program on bio-technology (Bio-molecular engineering program).

10
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In the next three decades, several bio-technology research programs are started
(Aguilar et al. 2013). A knowledge based bio-economy program is started in 2005
by the European commission. The source of word “knowledge based” is from Lisbon
strategy that stated that until 2010, EU will be the most vibrant and competitive
knowledge based economy in the world (EC 2000). In 2007, the famous Cologne
paper is presented. Experts from research and industries drafted this paper, which
focused on the bio-technology outlooks until the year 2030 (GP 2007). In 2010,
under the Belgian Presidency, a report is presented in the conference entitled “the
knowledge based bio-economy towards 2020” (EC, 2012). This report presented
the achieved goals and exceptional challenges (BP 2010). This report abandoned
the focus on bio-technology and addressed the new areas of bio-economy such as
common agriculture policy, and sustainability criteria. In 2011, the transition from
bio-technology to social issues is presented in the white paper entitled “the European
bio economy in 2030” (BECOTEPS, 2011). This paper presented the vision for
sustainable, inclusive and smart bio-economy for EU. This paper is the outcome of
discussion for various experts from nine different technology platforms; which covers
the wide range of features of bio-economy. EU bio-economy strategy is approved
at the end of this process, which is associated with the commission staff working
documents (EC, 2012) with detailed background and action plan. This bio-economy
strategy is incorporated in the complete strategy i.e. “Europe 2020” (EC 2010). The
two maininitiatives “A resources efficient Europe” and “Innovation Union” should be
contributed by bio-economies of “the Europe 2020 bio-economy strategy” (Scarlat,
2015). A public consultation meeting is organized by the European Union for the
preparation of the bio-economy strategy. Over 200 responses are received by EU
for bio-economy strategy development. The vital elements for the implementation
of bio-economy strategy are innovation and research initiatives i.e. “Horizon 2020,
which are available for duration of 2014 to 2020. In this, bio-technology, food
security, sustainable agriculture marine, water research and bio-economy provided
the specific budget of 4.1 billion Euros for the period of 2014-2020 (EC, 2012).

Bio-Economy Strategies: German Perspective

In 2009, with the appointment of the bio-economy council for the duration of three
years, by federal ministries, the policy development on bio-economy is started in
Germany. For the incorporation of broader areas, a new council is appointed in 2012
that represented the areas of science, economy and society. But lately, only social
scientist covered the council. In 2009 (Biookonomierat, 2009), first recommendations
by the bio-economy council is published with spotlight on research organization.

11
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A detailed report is published after one year in the form of publication of short
strategic paper (Biookonomierat, 2010). External experts provided the support to
the council for drafting this report. Three broad areas are covered by this detailed
report along with programming recommendations. The “National research strategy
Bio-economy 2030” is released in the same year 2010 (BMBF, 2010). The federal
ministry for education and research in support of six other ministries drafted this
report. There are various similarities in the recommendations of this report to the
recommendation of bio-economy council. An overall funding volume of 2.4 billion
Euros is assigned till 2016 for the development of strategy framework. The high-
tech strategy of federal government incorporated this bio-economy strategy for
initiating inter-ministry research initiatives and is organized on highest priority to
social issues. In 2013, the “national policy strategy bio-economy” is approved by
federal government. It is developed by the federal ministry of food and agriculture
with the support of bio-economy council and other four ministries. By discussing
different areas, its structure is different from the research strategy. This policy strategy
is incorporated at various strategic levels in federal government (BMEL, 2014).

In addition to that, individual bio-economy strategies are developed by the two
federal states of Germany. The ministry of innovation, science and research of
federal state of North Rhine-Westphalia developed its own bio-economy strategy
(Capgemini Consulting, 2010). Similarly, the working group of scientists developed
a bio-economy strategy for the ministry of science, research and art of federal state
Baden-Wiirttemberg. This strategy has a broad range of disciplines related to bio-
economy. It includes wide range of current research landscape of this federal state.
It also incorporated the SWOT analysis with reasoning and description of topics to
be funded (MWK BW, 2013).

Bio Economic Strategies: Other Countries Perspective

In 2010, research and innovation strategy for bio economy is launched in Sweden
(FORMAS, 2012). The strategy is developed by the Swedish Council for Environment,
Agricultural Sciences and Spatial Planning in cooperation with Swedish Governmental
Agency for Innovation Systems and the Swedish energy agency on the request of
Swedish government. A detailed discussion between the members of research groups,
industries and companies are performed at the time of drafting phase. In Sweden,
bio-economy activities distributed between different organizations and institutions
(Winther, 2016).

The 2012 national bio-economy strategy of USA focused on administrative steps
to harness research innovations in bio-economy. The office of science and technology
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policy and executive office of the president with the cooperation of various federal
departments drafted this strategy. A public consultation is also started before half a
year. More than 135 responses are received from institutions and individuals mainly
from the field of science and technology (OPST, 2011).

POLICIES FOR SUSTAINABLE BIO-ECONOMY DEVELOPMENT
Basis for Bio-Economy Policies

Bio-economy polices are not restricted to the area of forestry, agriculture, aquaculture
and fishery. These are not sector specific policies. An essential element for the
sustainability of entire society is the transformation of economy towards sustainable
bio-economy. Itrequires transition procedures across the whole economy. Forinstance
on production side, by investment in research infrastructure and manifestation
activities, whereas on consumption side, by changing policies that relates to investment
and consumption patterns and through public procurement measures. Particularly, for
guiding the growth of bio-dependent end products, sustainable public procurement
models can be the main force as it considers major part of GDP. Thus, policy is
the main force, which decides the way of transformation process, going ahead as
compare to conventional market failure decision policy and various specialized
strategies. Conventional market place failure strategies are differentiated by Weber
and Rohracher (2012) as information asymmetries, huge exploitation of commons,
and externalization of cost and information spill over. Klein et al. (2005) classified
system failure into two ways. First, structural system failure are identified as failure
of institution, network failure’s interaction, failure of capability and infrastructure,
whereas transformational system failure are the failure of demand articulation,
failure of directionality, failure of policy coordination and failure of reflexivity.
These different rationales of current policies must be incorporated in to the policy
for bio-economy. A clear differentiation must be existed between different countries
on the understanding of bio-economy.

These bio-economy policies must envision commercialization and application
of bio-technology vision in different industrial areas. Their aim must be to process
bio-based resources as main driving factor and aims of innovation and economic
development. Further, these policies must highlight the significance