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1.1 Introducing the Bioeconomy

This chapter introduces the concept of  ‘bioecon-
omy’ and provides the motivation for this book. 
The scope and the rationale of  the book are also 
presented, together with an overview.

The general concept of  the bioeconomy is 
that of  an economy based on the sustainable ex-
ploitation of  biological resources. There are, how-
ever, differing views on this general definition. For 
example, the European Union (EU) defines it as a 
bundle of  sectors including agriculture and food. 
The Organisation for Economic Cooperation and 
Development (OECD) and United States defin-
itions, for their part, are more focused on biotech-
nology. Following different country definitions and 
strategies, there is a latent divergence between 
two notions of  bioeconomy: one that basically 
uses the term as the non-food component of  the 
economy, linked to biological resources, and an-
other that also includes agriculture and food. 
 Policy trends in the EU and worldwide seem to 
 legitimize the second option, and this is the ap-
proach followed in this book.

The existence of  different views is also linked 
to the use of  the term bioeconomy in various 
branches of  research, with different normative 
visions of  technology. In spite of  this diversity, a 
common feature of  the existing visions of  the bi-
oeconomy, together with the foundation in bio-
logical resources, is the central role of  knowledge, 
research and innovation, as well as the growing 

attention to circularity and sustainability, in par-
ticular linked to climate change concerns.

Indeed, the policy context is characterized by 
growing concerns for climate change, scarcity 
of  fossil resources and growing world food needs. 
In parallel, there is growing recognition of  the 
advances in technology, especially in the life 
sciences. The bioeconomy is envisaged as a 
potential transition pathway to address (at least 
some of) these problems, meeting society needs 
while respecting the world’s ecosystems and nat-
ural resources.

The importance of  the bioeconomy has 
grown considerably in policy agendas around the 
world. Around 50 countries now have policy agen-
das impacting directly on the bioeconomy. The G7 
countries are becoming leaders in this strategy. 
Germany, the USA and Japan have produced the 
most ambitious bioeconomy strategies; the EU has 
taken a leading promotional role through its bioec-
onomy strategy and Horizon 2020 research frame-
work programme (European Commission, 2012; 
German Bioeconomy Council, 2015a; 2015b). 
Most EU countries now have national strategies 
on issues related to the bioeconomy, and 18 out of  
28 have included the bioeconomy as a priority for 
EU structural funds. This pathway has been marked 
by a number of  major funding initiatives and by 
several major events. A recent update about coun-
try bioeconomy strategies and international ini-
tiatives on the bioeconomy has been published 
by the German Bioeconomy Council (2018).
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Steps have been made to better qualify the 
bioeconomy and its policy approach, with a 
growing emphasis on sustainability and the 
achievement of  the United Nations Sustainable 
Development Goals (El-Chichakli et al., 2016; 
Viaggi, 2016).

Another important aspect is that bioecono-
my strategies are increasingly embedded in other 
policies, such as the EU Common Agricultural 
Policy, which also include measures to facilitate 
the supply of  renewable sources of  energy, by- 
products, wastes and residues for the bioeconomy 
(Viaggi, 2016). Another example concerns the 
integration between the bioeconomy and the cir-
cular economic strategies. For example, in the EU 
communication on the circular economy, the bio-
economy is expected to contribute to the circular 
economy, especially by providing alternatives to 
fossil-based products and energy. The communi-
cation includes sections on food waste, biomass 
and bio-based products (European Commission, 
2015).

The development of  the bioeconomy in dif-
ferent areas of  the world highlights some common 
needs, but also shows different approaches and 
competing interests. In some cases the bioecono-
my focuses on the exploitation of  local biological 
resources, in others on industrial or technological 
progress; some countries have a strong attention 
to rural development (El-Chichakli et al., 2016). 
The global interconnection of  markets is grow-
ing and the effects of  specific bioeconomy policies 
transmit much faster than in the past from one 
region of  the world to another.

In the 2017 OECD report on the ‘next produc-
tion revolution’, the bioeconomy is listed as one of  
the key sectors for technology advances (OECD, 
2017) and several bioeconomy-related policy pri-
orities are listed as being key for the future. In this 
sense the bioeconomy is expected to contribute 
to the ongoing major technology shift that will 
likely lead to a new technological revolution, to-
gether with other areas of  technological change 
such as nanotechnologies and digitalization.

Indeed, much of  the potential of  the bioec-
onomy is still largely untapped, as bioeconomy 
technology is characterized by continuous in-
novation as well as more and more reactive 
markets and social structures. In this promising 
and quickly evolving sector, the interface be-
tween myth and reality, between socially con-
structed and actual impacts, as well as between 

‘ industrial legends’ and promising technologies 
is also often difficult to grasp.

1.2 Bioeconomy in Economic 
Research

This book is based on the idea that, in this con-
text, economic research has an important and 
somewhat unique role to play. Research is devot-
ing growing attention to the bioeconomy. This 
should not come as a surprise, as the bioecono-
my is largely relying on research and innovation. 
However, the vast majority of  the existing research 
examines individual components of  the bioeco-
nomy, rather than the bioeconomy as a whole 
and, in fact, only a small portion of  the bioecon-
omy-related research specifically mentions the 
term ‘bioeconomy’.

A search of  the term ‘Bioeconomy’ in the 
Scopus database (based on title, abstract and 
 keywords of  papers) in December 2017 yielded 878 
papers, with a growing trend in recent years (con-
firmed by additional 185 papers in the first half  of  
2018). Of  these, 172 were classified in the category 
‘ Social sciences’ and 89 as ‘Economics, econo-
metrics and finance’. Eighty-six were in ‘Business, 
management and accounting’. The most frequent 
references were the 228 papers in ‘Biochemistry, 
genetics and molecular biology’, the 225 papers 
in ‘Environmental science’ and the 217 papers 
in ‘Agricultural and biological sciences’.

Though several papers date back to the 
1990s, the number of  contributions has begun to 
grow only recently. Moreover, there is a clear trend 
from very specific papers, e.g. in life sciences, which 
make mention of  bioeconomy (with a plethora of  
meanings at the beginning) towards more compre-
hensive attempts to deal with the  bioeconomy as a 
distinct concept or sector. Only since 2015–2016, 
however, has there been a clear prevalence of  pa-
pers with a shared view of  the bioeconomy as a 
comprehensive subject and that tend to identify 
their specific contribution in this overall concept.

Considering the bioeconomy-related papers 
in the subject area ‘Economics, econometrics 
and finance’ only, the number of  papers per year 
has been (irregularly) growing over the past five 
years: 11 in 2012, 9 in 2013, 4 in 2014, 16 in 
2015, 15 in 2016, and 22 in 2017. This also 
highlights that papers in economics tend to 
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appear in the literature later than those in both 
the biological sciences and social sciences (the 
latter recording a noteworthy number of  papers 
as early as in the period 2004–2006).

It is noteworthy that special issues have 
been devoted to the bioeconomy in at least two 
major journals dedicated to agriculture and food 
economics (Agricultural Economics and the Ger-
man Journal of  Agricultural Economics); at least 
one journal is entirely dedicated to bioeconomy- 
focused works (AgBioForum) and another has 
bioeconomy as one of  its distinctive features 
(Bio-based and Applied Economics). There is also a 
journal called Bioeconomics that mostly show-
cases interdisciplinary collaborations in the field 
of  biological resource management. The journal 
New Biotechnology dedicated a special issue to 
the bioeconomy issues in 2017 with a number 
of  economic and technology-related papers 
(Aguilar et al., 2018). As the subject is taking 
shape, some relevant books are addressing the 
bioeconomy with a strong or prevailing eco-
nomic/social sciences perspective (Bonaccorso, 
2016; Lewandowski, 2018).

Much of  the bioeconomy-related economic 
literature is focused on the individual building 
blocks of  the bioeconomy. Indeed, some sectors, 
such as agriculture and food, have been exten-
sively studied and have a much longer history 
than the bioeconomy itself. Some insights into 
these sectors’ trends can be seen from publication 
numbers. Economics papers related to ‘agricul-
ture’ now number 13,324 in Scopus and have 
grown constantly from 174 per year in 2000 
to 865 in 2017. This is even more evident for 
economics papers related to ‘food’, now totalling 
17,265 papers in Scopus, having grown from 
232 in 2000 to 1445 in 2017. Clearly, these sec-
tors are still attracting a good deal of  attention 
and have even become more attractive topics for 
research in very recent years.

More specific aspects of  the bioeconomy are 
also the subject of  a growing research effort, 
such as bioenergy, biorefinery and biotech-
nologies. Economics papers indexed in Scopus 
now number 1658 for the ‘biotechnology’ key-
word (with a growing trend and average of  more 
than 100 per year in the period 2011–2013, but 
decreasing afterwards) and 314 for ‘bioenergy’ 
(with similar trends, though having started much 
later, and a production of  about 30–40 papers per 
year in recent years). Biorefinery, for its part, 

only counts 65 economics papers, with a top 
production of  10 in 2011 and subsequent ups 
and downs. One of  the most interesting compo-
nents of  this group, involving newly emerging 
products such as ‘biomaterials’, still only counts 
22 papers in economics (compared with more 
than 187 in business and tens of  thousands 
 altogether).

Investigating this large bulk of  literature is 
beyond the scope and ambition of  this book. The 
focus is rather on the various components of  this 
literature that point to the bioeconomy as a whole 
and which relate to the bioeconomy as a new con-
cept. At the same time, some aspects of  these 
more traditional sectors need to be considered, 
not only because they can be fully considered as 
part of  the definition of  bioeconomy (see the next 
chapters), but also because many emerging 
sectors are indeed largely connected to the old-
est sectors (notably biorefinery or bioenergy and 
agriculture).

The term bioeconomy is also being integrated 
into the existing fields of  research. Foguesatto 
et al. (2017) provide the example of  bioeconomy 
references in agribusiness papers between the 
years 2000 and 2015. They found 75 papers 
and note the progression of  publications in this 
‘interfacing’ field, pointing to the high level of  
interdisciplinarity (as well as to the frequent ex-
amples of  terminology confusion).

It is common for fields of  study at their 
inception to build a lot on descriptive approaches. 
A number of  studies address the issue of  the 
bioeconomy by describing and analysing case 
studies of  bioeconomy development. These may 
be related to specific policies, country strategies 
(e.g. Kamal and Che Dir, 2015), or to specific 
plants (e.g. Schieb et al., 2015). However, the 
understanding of  more comprehensive bioecon-
omy features is also developing and shaping the 
approach to the study of  the sector, leading to a 
growing number of  conceptual papers.

Based on the above, Viaggi et al. (2012) iden-
tified two broad areas of  attention: (i) the bulk of  
specific research fields related to individual issues 
in the sphere of  the bioeconomy: consumer sci-
ences, markets, patenting rights and innovation, 
as well as the economic and social aspects of  bio-
energy, biotechnologies and biomaterials; and 
(ii) the need to address the broad concept of  bio-
economy and to approach it in a comprehensive 
manner from an economic perspective.
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The latter is undoubtedly the most challen-
ging one and highlights the need for a more com-
prehensive view of  the bioeconomy that is able to 
address the challenges of  the interconnections 
among different components of  the bioeconomy, 
different regional needs and different expectations. 
This demand also involves research and, while 
this may be common to all disciplines, it is espe-
cially true for economic research.

From a ‘disciplinary perspective’ (Viaggi et al., 
2012), a potential disciplinary shift is envisioned 
from agriculture to bio-based economics and 
pathways for potential research developments in 
this direction. The literature has begun to men-
tion an ‘economics of  the bioeconomy’ (Viaggi 
et al., 2012) or ‘bioeconomy economics and policy’ 
(Wesseler et al., 2015).

As several ‘bio’ concepts have been associ-
ated with the study of  economics and there is 
already a proliferation of  such concepts, this book 
does not intend to coin any specific term for 
the subject nor take the (partial) perspective of  
one of  those already in existence. For this reason, 
the contents of  this book can be roughly identi-
fied as being centred on ‘bioeconomy economics 
and policy’, with the intention of  picking up sug-
gestions from sometimes different and contrasting 
fields to achieve a better understanding of  the 
bioeconomy.

1.3 Why this Book

Taking a broad view on the existing work, the bi-
oeconomy appears to be one of  the most promis-
ing yet at the same time potentially controversial 
fields of  economic development. In contrast to 
the high demand for economic answers and to 
the wide diffusion of  the use of  simplified and 
sometimes naïve economic concepts by stake-
holders and scientists in the bioeconomy, socio-
economic research on the transition towards the 
bioeconomy, remains insufficient and unstruc-
tured both at the firm-level (Van Lancker et al., 
2016) and the global level. In addition, while 
there are studies in the field of  management or 
for specific sectors, few really examine the bioec-
onomy as a whole and get into the specific novel-
ties of  this concept. This is the main motivation 
for this book.

This book is an attempt to bring the sparse 
literature on the economics of  the bioeconomy 

together, in order to provide an overview and, at 
the same time, a consistent account of  the detailed 
emerging branches that are developing within it. 
The objective of  the book is to illustrate the ad-
vances and perspectives in the development of  the 
bioeconomy, taking both an economic and policy 
perspective, as well as to identify potential future 
pathways and issues for this subject. In doing so, 
the book also seeks to provide a framework for an 
overall economic interpretation of  the bioecono-
my and to develop some new bridging concepts in 
bioeconomy analysis.

The book intends to meet the needs of  dif-
ferent user groups, from practitioners to re-
searchers, to get a consistent view of  what the 
bioeconomy is, how it works and what it means 
in an economic perspective. As this is largely a 
primer, the book addresses different aspects 
while trying to provide a systematization of  dif-
ferent pieces of  literature that are functional to 
this understanding.

For this reason, the style of  the book is some-
where in the middle between a scientific review 
and a textbook. It attempts to consider most of  
recent available economic studies and published 
research directly concerning the bioeconomy 
and to bring them into a structured economic 
view of  this emerging sector. Furthermore, the 
book tries to use well-established concepts from 
economics in order to better support the under-
standing of  bioeconomy issues for those not well-
versed in economics.

At the same time, as non-experts in either 
economics, life sciences or biotechnology may 
also be interested in the subject matter of  this 
book, several parts are purposely kept very sim-
ple and are intended as a true introduction to the 
bioeconomy for ‘newcomers’.

1.4 Scope of the Book

Given the complexity of  the concept of  bioecon-
omy, a number of  choices had to be made to 
delimitate the scope of  this work.

Different countries/institutions have differ-
ent definitions of  bioeconomy; the book uses a 
broad definition covering all of  the main notions 
from different country strategies and is ultimately 
very close to that of  the EU. However, the book also 
includes sections aimed at investigating different 
delimitations and country approaches and their 
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raison d’etre, notably in the direction of  consumers 
and ecosystems.

Health is mostly excluded, as it is a very 
specific topic with radically ‘different’ issues com-
pared to other parts of  the bioeconomy. However, 
as this is a major area of  interest for addressing 
the topic at the interface between ethics and eco-
nomics, as well as between living beings and the 
economy, the book makes some rather arbitrary 
references to it.

There is an issue in how to deal with sectors 
having their own well-established bundle of  
research (e.g. agriculture). The book tries to 
accommodate sector views with a comprehen-
sive view of  the bioeconomy focusing mainly on 
linkages and interconnections of  these sectors 
with the whole bioeconomy.

In terms of  the disciplinary approach taken, 
although the focus is economics, the fields of  
management, policy, planning, sociology and 
other social sciences are relevant and touched 
upon in parts of  the book. Some interdisciplin-
ary issues are addressed in the various chapters; 
in addition, a specific chapter is devoted to inter-
disciplinary topics and perspectives, mostly re-
garding issues complementary to economics in 
the field of  social sciences.

The book also maintains an emphasis on 
policy issues, including keeping in mind the 
need for science to support evidence-based 
 policy making. Policy (especially research and 
innovation policy) is a key area of  attention as 
the bioeconomy is in its beginning stages and 
widely promoted through public policies. New 
markets and entrepreneurship are also very 
relevant and, in turn, connected to policy. In 
many countries, policies have yet to be elabor-
ated, but strategy documents are available 
that will undoubtedly assist in paving the 
way for future policy interventions. An effort 
has been made to avoid considering policy in 
isolation, but rather to emphasize the inter-
play between the policy mix, the wider insti-
tutional setting, market forces and system 
 organization solutions.

The book has an international scope, includ-
ing a focus on some of  the main countries and 
regions for the bioeconomy; cross-country and 
cross-continent linkages are also highlighted. 
However, more insights relate to the geographical 
areas in which the bioeconomy is more advanced, 
at least in terms of  research.

Both empirical and conceptual chapters are 
included, with an attempt to bring them together 
and to yield facts and interpretations for the 
readers. A large part of  the book is based on 
reviews of  existing literature and documents, 
but some pieces constitute original work devel-
oped while putting together the different pieces 
of  the ‘bioeconomy puzzle’.

Of  course, there are a number of  potential 
topics that have been deliberately excluded or that 
were simply missed due to the ongoing fragmented 
literature on the issues addressed in this book. 
This mainly means that those interested will find 
a number of  ways to delve further into this broad 
field of  investigation.

1.5 Overview

The book is organized in 11 chapters, in add-
ition to this one, that can be broadly grouped in 
four main parts. The first part includes Chapters 2 
and 3. Chapter 2 illustrates the current defin-
itions, strategies, policy and economic information 
related to the bioeconomy the world over. This 
part takes a descriptive approach in presenting 
the available information about the bioeconomy 
in the economy. Basically, it serves three object-
ives: (i) to clarify what is meant by the bioecono-
my in practice; (ii) to identify the main statistical 
information and sectors of  the bioeconomy; and 
(iii) to shed light on the main strategy documents 
and policies on the bioeconomy.

The following treatment is based on an 
understanding of  bioeconomy technologies and 
their representations, either at the interface 
with non-bioresource sectors or within the way 
bioeconomy technology is developing. For this 
reason, a chapter is dedicated to bioeconomy 
technologies from an economic perspective 
(Chapter 3).

The second part (Chapters 4 to 8) describes 
the current economic analysis and research 
effort in qualifying and understanding the eco-
nomics of  the bioeconomy. This part tends to 
systematize the current economic literature ana-
lysing the bioeconomy, taking a more disciplinary 
approach and to connect bioeconomy issues with 
economic thought and economic instruments. 
It serves five main purposes: (i) to help describe 
and understand bioeconomy from an economic 
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perspective; (ii) to provide scholars and practi-
tioners with a set of  ideas and approaches to the 
bioeconomy as an object of  economic analysis; 
(iii) to provide practitioners with concepts and 
tools that are useful in terms of  economic ana-
lysis and evaluation of  bioeconomy-related issues; 
(iv) to support policy analysis and design to match 
societal challenges in the field of  bioeconomy; 
and (v) to attract attention explicitly to the need to 
further develop an economics of  the bioeconomy.

For these reasons, this is the section that most 
resembles a textbook. The starting chapter is re-
lated to approaches to the understanding of  the 
bioeconomy (Chapter 4). The following three 
chapters investigate the bioeconomy through the 
three classical perspectives of  demand (Chapter 5), 
supply (Chapter 6) and institutional mechanisms 
to ensure the functioning of  the bioeconomy 
(Chapter 7), including markets, policies and sup-
ply chain organization solutions. Chapter 8 looks 
more in detail at the political economy of  the bio-
economy, a field benefiting from the interpretation 
of  the forces illustrated in the previous chapters.

The third part, Chapters 9 to 11, delves 
into more detail in a number of  issues that are 

complementary and that help deepen the eco-
nomic analysis. The first and main chapter of  this 
part brings the discussion towards the under-
standing of  how the bioeconomy can contribute 
to global sustainability objectives, including issues 
related to natural resources and sustainable 
development (Chapter 9). The following two 
chapters provide a snapshot of  two complemen-
tary yet stimulating areas linked to the above: 
(i) impact evaluation and management tools for 
the bioeconomy (Chapter 10) and (ii) develop-
ments in fields of  research complementary to 
economics (such as psychology, sociology and 
philosophy) (Chapter 11).

The fourth part, Chapter 12, concludes with 
some general outlooks and perspective views on 
the future of  the bioeconomy, highlighting uncer-
tainties and dependence on political will (and 
good research). It also discusses once again 
the economics of  the bioeconomy as a potential 
emerging field of  economic research, pointing in 
particular to the most urgent needs, as well as 
trying to help researchers to identify priority 
(and promising) research pathways in this very 
complex field of  investigation.
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