
The crosscutting nature of bioeconomy
offers a unique opportunity to address 
in a comprehensive manner inter-
connected societal challenges such 
as food security, natural resource 
scarcity, fossil resource dependence 
and climate change, while achieving 
sustainable economic development.
Bioeconomy is a reality and it has 
generated increasing interest in many
parts of the world. Indeed, in recent 
years, several strategies and programmes 
have been developed at international, 
national and regional levels. Moreover, one can 
consider that bioeconomy plays an important role 
in many developing countries, given the importance 
of their agricultural sector and the use of biomass 
to produce energy, medicinal plants and as building 
material, in addition to food, feed and fiber. Moreover, 
the World Economic Forum estimates that the revenue 
potential for new business opportunities in the biomass 
value chains could globally amount to about USD 295 
billion by 2020 that is three times the amount of 2010.
However, achieving sustainable bioeconomy 

development faces many challenges. These 
concern not only ensuring food security

but also addressing climate change 
and managing natural resources 
in a sustainable way, managing
competition between different uses
of biomass, while guaranteeing that 
bioeconomy benefits everybody. 
Therefore, guidance in how to shape 

bioeconomy strategies, policies, 
programmes and operations to that 

effect is very timely. 
At the 2015 Global Forum for Food 

and Agriculture, FAO received a mandate
to coordinate the international work on ‘food first’ 
sustainable bioeconomy from 62 Ministers of Agriculture 
present at the event.  In that line, this overview is the 
first step in the development of sustainable bioeconomy 
guidelines. It aims at informing policy makers, 
practitioners and entrepreneurs on how sustainability
has been addressed in official bioeconomy strategies at 
international, national and regional levels all over the 
world. This work also looks at action plans related to 
some of these strategies.
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EXECUTIVE SUMMARY

The crosscutting nature of bioeconomy offers a unique opportunity to address in a 
comprehensive manner inter-connected societal challenges such as food security, natural 
resource scarcity, fossil resource dependence and climate change, while achieving 
sustainable economic development.

Bioeconomy is a reality and it has generated increasing interest in many parts of the 
world. The sheer importance and multi-facetted character of bioeconomy – hence also 
of its potential impacts, make it imperative that it be developed in a sustainable way. 
It is therefore important and timely to develop guidelines to develop bioeconomy in 
a sustainable way. In that line, in January 2015, at the occasion of the Global Forum 
for Food and Agriculture (GFFA) meeting in Berlin, 62 Ministers of Agriculture 
recommended that FAO coordinate international work on bioeconomy. This translated 
in some support from the Government of Germany to FAO regarding a programme to 
develop sustainable bioeconomy guidelines. This overview is the first output of the first 
phase of this sustainable bioeconomy guidelines programme. The overview concerns 
twenty bioeconomy strategies, at international, national and sub-national levels. It analyses 
how these strategies have addressed sustainability issues. The report also provides a brief 
discussion on approaches used to develop bioeconomy strategies. Finally, it also discusses 
10 action plans related to some of the bioeconomy strategies.

The main findings of this overview can be summarised as follows: 
•	 It is yet another evidence of the strong interest in bioeconomy at different levels 

worldwide, as a possible contribution to addressing major global, national and 
regional development and environmental challenges;

•	 Ensuring that bioeconomy is developed in a sustainable way and will benefit all 
sections of the population is a necessity but will not be easy to achieve. There is 
no “one-size fits all” in terms of priorities, approaches, and how sustainability is 
addressed in BE development strategies and implementation plans;

•	 The current bioeconomy strategies are written as broad frameworks. They include 
environmental and socio-economic considerations. However, they show common 
weaknesses and gaps. These concern for instance the sound use of land, water and 
waste management along the whole value chain, possible competition between the 
different biomass-end use sectors, energy security, bio-innovations, enabling and 
converging technologies, mechanisms to benefit smallholders;

•	 Efforts towards the implementation of the bioeconomy strategies have been 
developed through action plans only in few cases. They also show some weaknesses 
and gaps. They concern for instance monitoring and evaluation, and financing aspect 
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(e.g. barriers to access green finance and capital markets, financial support to small-
scale producers and enterprises). However, there are some interesting examples of 
decentralised bioeconomy programmes;

•	 There is already a lot of knowledge worldwide on successful ingredients and pitfalls 
regarding the sustainable production of biomass, and, to a lesser extent, its use. 
And significant Research and Development (R&D) is underway to develop needed 
innovations along the biomass value chain to complement existing knowledge;

•	 The analysis shows that many countries indicate that sustainability standards and 
guidelines should be developed and agreed on at international level. This is actually 
being addressed by the programme on sustainable bioeconomy guidelines being 
developed under FAO’s coordination. 

One can draw some useful lessons from these conclusions regarding the development 
of sustainable bioeconomy guidelines:

•	 It does not have to start from scratch and has to avoid reinventing wheels. One 
should build on the vast body of knowledge, policies, approaches  and good practices 
related to the conventional sectors of biomass production and use (agriculture, 
forestry, fisheries) and more recently, modern bioenergy. On that basis, one can 
adapt existing ones to bioeconomy, and fill gaps where needed;

•	 It will have to combine general aspects and enough flexibility to allow for solutions 
to be tailored to local circumstances;

•	 It should be achieved through a joint effort by a multistakeholder international 
partnership,  coordinated by an international body;  

•	 It seems advisable that, at least part of the guidelines  – such as principles and criteria 
– goes through a formal multistakeholder endorsement at international level, in order 
to improve their legitimacy;  

•	 It should be supported by a significant communication effort towards the general 
public, to ensure societal acceptance of and active involvement in bioeconomy. 
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C H A P T E R 1

1.1.	 SOME DEFINITIONS
The International Advisory Committee on Bioeconomy, set up at the occasion of the 
First Global Bioeconomy Summit in Berlin in November 2015, defines bioeconomy as 
“knowledge-based production and utilization of biological resources, biological processes 
and principles to sustainably provide goods and services across all economic sectors” 
Bioeconomy involves three elements: 

•	 Renewable biomass: This concerns the use of renewable biomass and efficient 
bioprocesses to achieve a sustainable production;

•	 Enabling and converging technologies (‘Nano-Bio-Info-Cogno’): Beyond 
biotechnology, a key development is the combination of digitalization and 
‘biologization’. Sustainable development is supported by applications such as 
precision agriculture, satellite forestry monitoring, DNA barcoding of fish species, 
etc. In the IT industry, biological knowledge is applied to computer and chip design, 
e.g. DNA storage;

•	 Integration across applications: Integration concerns primary production (i.e. all 
living natural resources), health (i.e. pharmaceuticals and medical devices), and 
industry (i.e. chemicals, plastics, enzymes, pulp and paper, bioenergy).

The terms bioeconomy (BE) and bio-based economy (BBE) are sometimes used 
interchangeably. However, it is worth to distinguish them:

•	 Bioeconomy strategies and policies include regular food and feed chains;
•	 Bio-based economy only takes into consideration the production of non-food 

goods, i.e. bio-based materials, chemicals and medicine/ pharma, pulp and paper, 
wood, textiles and bioenergy, with the exception of functional foods (nutraceuticals), 
tailored food products to meet specialized dietary requirements and nutraceuticals 
(IEA-Bioenergy Task 42, 2014). 

Simply put, bioeconomy includes both bio-based economy and the production and use 
of food and feed. 

The term Bio-based Industries can refer to the industrial production of all possible 
bio-based goods (using renewable resources, bio-based processes and/ or technologies).

In this report, we have considered strategies related to bioeconomy, bio-based 
economy and bio-industries given their rather broader and somewhat similar scope, and 
their innovative character. They are referred to as “BE strategies”. On the other hand, 
and for the above-mentioned reasons this overview does not concern strategies or policies 
specific to biotechnology or bioenergy, nor those specific to sectors relevant to biomass 

INTRODUCTION
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production and use (i.e. agriculture, forestry and fisheries). Private sector strategies were 
not considered either. 

1.2.	 BACKGROUND
The crosscutting nature of bioeconomy offers a unique opportunity to address in a 
comprehensive manner inter-connected societal challenges such as food security, natural 
resource scarcity, fossil resource dependence and climate change, while achieving 
sustainable economic development.

Bioeconomy, if done right, offers countries, particularly those with scarce fossil 
resources yet ample land for agriculture and forestry, an opportunity to increase the 
value-generation potential of their agricultural production and to boost their economic 
development through the processing of agricultural products into renewable materials and 
energy, while ensuring food security and nutrition. 

Bioeconomy is a reality and it has generated increasing interest in many parts of the 
world. Indeed, in recent years, several strategies and programmes have been developed at 
international, national and regional levels. Moreover, one can consider that bioeconomy 
plays an important role in many developing countries, given the importance of their 
agricultural sector and the use of biomass to produce energy, medicinal plants and as 
building material, in addition to food, feed and fibre. Moreover, different groups in 
various parts of the world are interested in bioeconomy, e.g. the International Advisory 
Committee on Bioeconomy (IACB) of the 2015 Global Bioeconomy Summit; the Global 
Green Growth Forum/3GF; the Ibero-American Network of Bioeconomy and Climate 
Change (REBICAMCLI) between Mexico, Honduras, Nicaragua, Colombia, Cuba and 
Spain; the EU Bioeconomy Panel, the EU-coordinated  International Bioeconomy Forum 
(IBF); the Food, Fuel, Fibre and Forests/4Fs Dialogue; and the WBCSD Action 2020. 

There are significant revenue potentials along the entire biomass value chain. Indeed, 
by some estimates, in 2013, bio-based economy in the EU generated about 3.2 million 
jobs and has an annual turnover of 600 billion EURO (excluding agriculture, forestry, 
fishery, food1 and tobacco products). These figures increase to 18.3 million jobs when all 
sectors of bioeconomy are included (60 percent in biomass production and 25 percent 
in food and tobacco industries) and a turnover of 2.1 trillion EURO (22 percent on 
biomass production and 55 percent in food and tobacco industries, in contrast) (Ronzon 
et al., 2015, and Piotrowski et al., 2016). In the U.S., the bio-based economy (excluding 
food, feed, livestock, pharma and energy) represents about 4 million jobs and about 370 
billion US-Dollars in 2013, including direct, indirect and induced effects (Golden et al., 
2015). Moreover, the World Economic Forum (WEF) estimates that the revenue potential 
for new business opportunities in the biomass value chains could globally amount to 
about USD 295 billion by 2020,; that is three times the amount of 2010. These revenues 
generated at the different stages of new biomass value chains include the manufacturing 
of agricultural inputs, biomass production and trading, bio-refining inputs (e.g. biomass 
pre-treatment methods), the actual biomass conversion in the biorefineries and the sale of 

1  Including food, beverages and feed products
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end products (WEF, 2010). Finally, according to the OECD (2009), a “business as usual” 
estimate is that biotechnology could contribute up to approximately 2.7 percent of GDP 
in the OECD by 2030. Biotechnology could account for an even higher share of GDP in 
non-OECD countries, due to the greater importance to GDP of primary and industrial 
production compared to OECD countries. 

The sheer importance and multi-facetted character of bioeconomy – hence also of its 
potential impacts – make it imperative that it is developed in a sustainable way. However, 
achieving sustainable bioeconomy development faces many challenges. These concern 
not only ensuring food security but also addressing climate change and managing natural 
resources in a sustainable way, managing competition between different uses of biomass, 
while guaranteeing that bioeconomy benefits everybody. Trade-offs and synergies are 
likely, not only for the biomass production and supply, but also for skilled labour, land 
use, new waste streams, market niches or national funds. Environmental and socio-
economic sustainability issues, such as the greenhouse gas (GHG) balance, biodiversity, 
social well-being, governance or job creation are key elements of sustainable bioeconomy. 
As evidence of these challenges, a recent study on the prospects of bioeconomy in Europe 
shows that, whatever scenario they have considered, there is no “all wins” bioeconomy 
development option (Philippidis et al., 2016). 

The increasing potential of and interest in bioeconomy must be oriented in the 
right direction in order to make sure bioeconomy works for people, food and nutrition 
security, sustainable economic growth, while preventing climate change and not harming 
the environment. This will require significant efforts in terms of knowledge, policies and 
institutions, both at national level and through international collaboration. It is therefore 
important and timely to develop guidelines to develop bioeconomy in a sustainable way. 
In that line, in January 2015, at the occasion of the Global Forum for Food and Agriculture 
(GFFA) meeting in Berlin, 62 Ministers of Agriculture recommended that FAO 
coordinate international work on bioeconomy. This translated soon after in some support 
from the Government of Germany to FAO regarding a programme to develop sustainable 
bioeconomy guidelines. A key ingredient to ensure good results of this programme 
concerns the creation of a multi-partner informal sustainable bioeconomy working group, 
as an advisory body throughout the development of the sustainable BE guidelines. This 
overview is one of the outputs of the first phase of this sustainable bioeconomy guidelines 
programme. 
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Twenty BE strategies at international, national and regional levels are included in this 
analysis. The results of the stocktaking/ gap analysis are summarised in Table 1. 

From a methodological point of view: 
•	 One major constraint was that detailed parameters (such as GHG emissions, land 

use, etc.) could not be used, as most strategies are written as broad frameworks and 
do not go into that level of detail. As a result, of the above, the selected bioeconomy 
documents were classified according to the following broad categories, reflecting the 
general nature of the strategy documents reviewed:

–– Environmental sustainability, including issues such as land; natural resources 
management and environment; biodiversity; soil; inputs; water; GHG; air and 
waste;

–– Socio-economic sustainability, comprising issues such as access to resources, rural 
and social development, employment/ income, health and safety, energy security 
and access, gender, social acceptance, productivity, economic development, 
R&D, competitiveness and investments and infrastructure;

–– Competition and synergies among biomass end-use sectors, e.g. in terms of 
biomass, uses of land, infrastructure and skilled labour; 

–– Food security with its four dimensions: availability, access, utilization and 
stability;

–– Enabling factors, including sustainability issues in areas such as policies, 
regulations and markets, rule of law, institutional setups, monitoring and 
accountability, participation and transparency, human capacity development and 
cooperation.

•	 In Table 1, the various categories are ticked only if explicitly addressed under 
each initiative. Issues mentioned only briefly or indirectly addressed under other 
categories/ issues are not ticked.

STOCK TAKING/ GAP 
ANALYSIS REGARDING 
THE CONSIDERATION 
OF SUSTAINABILITY 
ISSUES IN MAJOR 
BIOECONOMY 
STRATEGIES

2



6

]
H

O
W

 S
U

ST
A

IN
A

B
IL

IT
Y

 I
S 

A
D

D
R

E
SS

E
D

 I
N

 O
FF

IC
IA

L 
B

IO
E

C
O

N
O

M
Y

 S
T

R
A

T
E

G
IE

S 
A

T
 I

N
T

E
R

N
A

T
IO

N
A

L,
 N

A
T

IO
N

A
L 

A
N

D
 R

E
G

IO
N

A
L 

LE
V

E
LS

 -
 A

N
 O

V
E

R
V

IE
W

[

T
A

B
L

E
 1

.	

Su
m

m
ar

y 
o

f 
g

ap
 a

n
al

ys
is

 o
f 

su
st

ai
n

ab
ili

ty
 is

su
es

 in
 o

ff
ic

ia
l B

E 
st

ra
te

g
ie

s

C
A

T
E

G
O

R
IE

S 

INTERNATIONAL

Baltic Sea Region - 2015-2018 Strategy and Action Plan 
Towards a BSR Bioeconomy (2015)

EC - Innovating for Sustainable Growth. A Bioeconomy for 
Europe (2012)

OECD - The BE to 2030. Designing a Policy Agenda (2009)

West Nordic Countries - Future Opportunities for 
Bioeconomy in the West Nordic Countries (2014)

NATIONAL

Argentina - La Bioeconomía en la Argentina: 
Oportunidades y Desafíos (2015)

China - Development Plan for the Bio-Industry (2012)

Denmark - Denmark as Growth Hub for a Sustainable 
Bioeconomy (2014)

Finland - The Finnish Bioeconomy Strategy (2014)

Germany - National Policy Strategy on Bioeconomy (2014)

Japan - The Biomass Industrialization Strategy (2012)

Malaysia - The Bioeconomy Transformation Programme 
(2012)

The Netherlands - Framework memorandum on the Bio-
based Economy (2012)

Russia - BIO-2020 (2012)

South Africa - The Bio-economy Strategy (2013)

Spain - Spanish Bioeconomy Strategy: Horizon 2030 (2016)

USA - National Bioeconomy Blueprint (2012)

REGIONAL

Baden-Württemberg (Germany) - Bioeconomy. Baden-
Württemberg Path Towards a Sustainable Future (2013)

British Columbia (Canada)  - British Columbia Bio-economy 
(2011)

Flanders  (Belgium) - Bioeconomy in Flanders (2014)

Scotland (UK) - The Biorefinery Roadmap for Scotland 
(2015)

E
n

v
ir

o
n

m
e

n
ta

l 
su

st
a

in
a

b
il

it
y

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

S
o

ci
o

-e
co

n
o

m
ic

 
su

st
a

in
a

b
il

it
y

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔

C
o

m
p

e
ti

ti
o

n
/ 

sy
n

e
rg

ie
s 

a
m

o
n

g
 

b
io

m
a

ss
 e

n
d

-u
se

 
se

ct
o

rs

✔
✔

✔
✔

✔
✔

✔
✔

✔

Fo
o

d
 s

e
cu

ri
ty

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔

E
n

a
b

li
n

g
 F

a
ct

o
rs

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

✔
✔

N
ot

e:
 T

he
 S

ta
te

 o
f S

ou
th

 A
us

tr
al

ia
 (A

us
tr

al
ia

) h
as

 a
 re

gi
on

al
 st

ra
te

gy
: "

B
ui

ld
in

g 
a 

B
io

ec
on

om
y 

in
 S

ou
th

 A
us

tr
al

ia
" 

(2
01

1-
20

15
), 

ho
w

ev
er

, t
he

 d
oc

um
en

t i
s n

ot
 a

va
ila

bl
e.

T
he

re
 a

lso
 e

xi
st

s t
he

 “
M

an
ito

ba
 B

io
 p

ro
du

ct
s S

tr
at

eg
y”

 (C
an

ad
a)

. F
ra

nc
e 

an
d 

N
or

w
ay

 w
ill

 re
le

as
e 

na
tio

na
l B

E
 st

ra
te

gi
es

 in
 2

01
6 

(L
an

g,
 2

01
6)

.

✔
=

 T
h

e 
is

su
e 

is
 a

d
d

re
ss

ed



7

STOCK TAKING/ GAP ANALYSIS REGARDING THE CONSIDERATION OF SUSTAINABILITY ISSUES IN MAJOR BIOECONOMY STRATEGIES

The following considerations can be drawn from Table 1:

•	 In some cases, there is a combination of national and regional strategies (i.e. in 
Argentina, Japan and Germany). There are also cases (e.g. Japan, Denmark and 
Germany), where national strategies are combined with industry-led initiatives 
(Bioökonomierat, 2015a); 

•	 There are gaps in the way the different categories are addressed in each strategy. 
However, a gap concerning one particular aspect does not necessarily mean that 
efforts are not undertaken regarding this aspect. Indeed this aspect may well be 
addressed in other formal documents, such as sectoral strategies (forestry, agriculture, 
bioenergy). Moreover, the gap analysis for each strategy is further blurred by the 
fact that there are links between these categories. Some measures are aimed at one 
of them can indirectly also influence others. For example many innovations that 
bring socio-economic sustainability like employment and health, would very likely 
increase national food security. Another example is that competition in the use of 
biomass should account for environmental sustainability and availability of biomass 
among sectors.

Given the above, it seems more valid and interesting to look at the way each category is 
dealt with across the different BE strategies. This analysis is presented in turn.
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C H A P T E R

3.1.	 ENVIRONMENTAL SUSTAINABILITY
The analysis shows that all BE strategies address a relatively broad range of environmental 
sustainability issues in depth. However, very few use indicators or specific methodologies 
to measure it – even though life cycle analysis and footprint approaches are sometimes 
mentioned. 

The majority of environmental aspects, such as GHG emissions, air pollution, natural 
resources management and waste, are broadly considered across the entire value chain at 
both stages, i.e. for biomass production and biomass use. At times, the different stages of 
the value chain are separated, as in the South African strategy, in which the management of 
waste and wastewater from industrial processes is a stand-alone core objective, along with 
agricultural and forestry biomass production and the medical sector.

Natural resources management is widely present in the strategies analysed, but in 
different ways according to the amount of natural resources assets. Broadly speaking:

•	 Countries well-endowed with biomass from natural resources (e.g. China, Finland, 
Malaysia and South Africa) promote the sustainability of the primary production 
and exploitation of biomass resources (Overbeek et al., 2016). Finland and The 
US emphasise utilisation strategies based on these resources in bioeconomy. Key 
utilisations include chemicals and bioenergy, and link to industrial biotechnology 
(Bioökonomierat, 2015 a and b); 

•	 In countries that do not have a lot of natural biomass but have a strong industrial 
sector (e.g. Germany, UK and Japan), bioeconomy is more often viewed for its 
potential for innovation and industrial renaissance. Countries with scarce natural 
biomass resources also rely more heavily on biomass waste and residues. Some 
like Germany and Japan also wish to create partnerships with countries that have 
more natural biomass (Bioökonomierat, 2015a), like in the German-Thai agreement 
signed in January 2016. Moreover, the Dutch strategy claims that the EU Common 
Agriculture Policy (EU-CAP) shall enable an increase in the availability of 
sustainable biomass, and highlights the importance of import and transit relations 
with third countries, e.g. partnerships with Brazil and Malaysia for research. 

None of the strategies addresses the issue of water utilization at different stages of 
the value chain. They normally address water issues for either the biomass production 
or biomass utilization stages, not accounting for competition/ synergies across the value 
chain. For example, the South African strategy addresses the bioremediation of domestic 

DISCUSSION ON MAIN 
CATEGORIES USED IN 
THE STOCK-TAKING/ 
GAP ANALYSIS

3
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and industrial wastewater. Similarly, waste management is mostly addressed for industries, 
as part of resource use efficiency.

Biodiversity conservation is highlighted both for resource-rich and resource-poor 
countries. However, concrete actions, e.g. taking an ecosystems approach, are usually not 
mentioned or are developed in depth.      

Climate change mitigation and reduction of the use of fossil fuels are often mentioned, 
in particular in the EU Strategy. Resilience/ adaptation is at times cited (e.g. by the West 
Nordic Countries), but there are few references to synergies between mitigation of and 
adaptation to climate change.

Land use changes and competition for land resulting from bioeconomy development 
are seldom mentioned. The demand for land includes food/ feed, forestry, biomaterials and 
bioenergy production, as well as building and transport. In fact, the German strategy is the 
only one that includes competition among uses of land as a key issue.

Finally, the importance of secure tenure of land, water and other productive natural 
resources is not presented as an important factor, although it is mentioned in a few 
strategies: 

•	 The German strategy addresses the issue to some extent, in three ways:
–– The Federal Government is committed to follow globally the VGGTs,2 regarding 

the planning of land use and the structuring of investments involving transfers of 
property and usage rights to land, fisheries and forests, when companies invest 
in countries with weak governmental leadership and/ or sourcing products from 
such countries.

–– The Government also supports FAO in the implementation of these Voluntary 
Guidelines. 

–– Securing the right to access to land and other productive resources, and their 
sustainable management, in developing countries. 

•	 The West Nordic Countries document mentions the controversial issue of property 
rights in the cultivation of algae and the respect of the Sámi people rights. It also 
explains that there is a regulation permit to fish in rivers in the reindeer herding area.

•	 The British Columbia strategy announces that new forest tenure options will be 
deployed to improve the access to residual wood fibre.

•	 The Dutch strategy briefly states that land rights are an important social aspect in 
policy coherence.

•	 The Argentinian document mentions land tenure among issues to take into account 
in the policy development to orientate the distribution of economic benefits.

3.2.	 SOCIO-ECONOMIC SUSTAINABILITY
In terms of the socio-economic aspects of sustainability, emphasis is on job creation, 
economic growth and, in some cases, wealth creation. 

In general, all BE strategies seek to promote economic growth through innovation 
and competitiveness, to internationalize companies and help market deployment for the 
new bio-based products as well as creation of demand for them. However, emerging 

2  “Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries and Forests in the Context of National 
Food Security” of the UN Committee on World Food Security
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countries see bioeconomy as a means to achieve economic development, while some 
highly industrialized countries see bioeconomy as a way to preserve the environment and 
capitalize their biomass and natural resources (Overbeek et al., 2016). In some strategies, 
e.g. Malaysia and Finland, they specify a willingness to become hubs for new products and 
innovation.

All strategies and initiatives promote R&D and education very strongly. Furthermore, 
Germany, South Africa and Russia, in particular, underline in their strategies the 
importance of having high skilled labour involved in the development of their national 
bioeconomies.

In Europe, and more strongly in Finland and the Nordic Countries, the strategies 
stimulate the market for functional food (nutraceuticals) for social health and well-being, 
while in Malaysia or South Africa wellness is considered a result of rural economic 
development.

Rural development is a key issue in the strategies of the United States, Finland, 
Russia and Argentina. Moreover, the increase of rural communities’ income through 
the commercialization of products based on indigenous plants (mainly medicinal ones), 
is mentioned in the strategies of Malaysia, China and South Africa (in the latter case 
through its farmer-to-pharma concept, DST, 2013). Germany also includes traditional 
medicinal plants in its strategy. However, it acknowledges that many such plants are not 
native of Germany and therefore cannot be cultivated competitively in Germany. Hence, 
sustainability of production should occur in the country of origin.  

3.3.	 COMPETITION/ SYNERGIES AMONG BIOMASS END-USE SECTORS
Competition among biomass end-use sectors is present in almost all international BE 
strategies. However, at national level, it is addressed more in terms of resource use 
efficiency and productivity, while in the regional strategies, the industrial synergies and 
biotechnological hubs are more promoted. The strategies aim at developing methodologies 
to mitigate the risk of competition often refer to the cascading use principle, and 
biorefineries as a way to operationalise this principle. Cascading use is a sequential use of 
biomass from the highest value to energy recovery from side-streams and at the very end 
of the life cycle (EU Commission, 2015), and is described in depth in the German, Flemish 
and EU documents. Whilst the idea of cascading use is usually accepted, controversies 
arise when it comes about which value should be used to decide on the sequence biomass 
should be used, i.e. GHG emissions, most efficient use of biomass, economic value-
addition, local needs, etc.; and who should decide on the value that should prevail. In 
that line, the German strategy has a cautious approach. It considers cascading use under 
its strategic approach on “Optimising existing value-added chains and networks”, and 
states: “Where possible and purposeful, cascading use and coupled use of biomass should 
be applied”. Circular economy 3 and the creation of biotechnological hubs or clusters are 
other suggested ways to address competition between end-use sectors. Synergies among 

3  Circularity implies design of the products and processes towards zero waste, use of renewable energy, reuse and return to the 
biosphere, and restoration to replace the end-of-life concept (EU Commission, 2015).
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biomass end-use sectors are usually considered in terms of resource use efficiency, coupled 
production and industrial symbiosis.

Energy security is absent in all documents. This can be seen as a major gap given 
that energy is needed for whatever use of biomass and, and in particular at every stage 
of the cascading use. Moreover, energy security should also matter if reduction of use of 
fossil fuel is a key objective in bioeconomy development, because one should consider 
the possible competition between fossil fuel and renewable energy, and policies possibly 
underpinning this competition.  

Apart from the competition for the biomass raw material, there are few examples of 
competition for other resources, including: 

•	 Possible locations for bioeconomy plants. The German strategy states: “The question 
of which products are produced in Germany and on what scale is decided through 
competition among business locations, according to the principle of comparative 
costs” (BMEL, 2014). 

•	 In their strategies, Germany, China and South Africa briefly mention a competition 
for skilled labour in the new bio industry and biotechnology. 

The issue of waste is typically addressed only for the biomass use phase. The 
Netherlands, for instance, highlights the importance of the logistics to reduce waste. Some 
approaches like the most efficient paths of use and the circular economy imply zero waste 
per se. Therefore, the potential competition for waste biomass as feedstock is usually not 
accounted for. Most strategies do not make a differentiation between primary agricultural 
raw materials and more sustainable types of biomasses, i.e. waste/ residues. 

3.4.	 FOOD SECURITY
On the one hand, countries where food security is not relevant address it at the global level. 
The US, Dutch and Spanish documents address international food security as part of the 
global picture of the bioeconomy. Germany, the EU and Denmark among others prioritise 
food production within the bioeconomy and the competition for biomass between food 
and industry/ energy: “synergy effects between food production and the provision of raw 
materials for energy and industry” (BMEL, 2014). Countries such as Russia and Finland, 
stress that they have unlimited natural resources and hence a big potential for bioeconomy, 
and food security is not addressed in their strategies.

On the other hand, food security is discussed where it is an issue of national concern. It 
is widely addressed in the South African strategy, the Chinese and Malaysian documents, 
and Japan endorses the food first principle as it considers only food waste as a type of 
biomass to be used for bio-industries. The Argentinian strategy expresses awareness and a 
willingness to ensure no competition with food and feed within their upcoming national 
strategy. The EU also addresses domestic food security through resource-efficient food 
supply chains.

None of the regional strategies addresses food security. This is probably because food 
security is not an issue in the countries where they are located (i.e. Germany, Canada, 
Belgium and the UK). In other cases, it can be also be due to the fact that global food 
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security is already endorsed in sectorial policies at a national level, like The UK Global 
Food Security Strategic Plan 2011-2016 (Global Food Security, 2013). 

Food safety is present in most strategies. It can be considered in some cases under the 
food utilization dimension of food security.

3.5.	 ENABLING FACTORS
Governments put in place policy and regulatory instruments as well as programmes to 
create an enabling environment for the development of the bioeconomy and to foster its 
implementation. Generally, they include capacity development interventions for research 
and innovation, as well as the improvement of existing regulations for emerging products 
and technologies, mainly to create transparency. However, due to the general nature of 
the documents, these actions are not presented in detail in the BE strategies. For instance, 
they do not include mandates concerning amounts of biofuels or biomaterials. Moreover, 
they are not very specific regarding subsidies and more mechanisms could be developed to 
guarantee that bioeconomy benefits small producers – Malaysia being an exception. Policy 
targets are usually quite general; only a couple of strategies (e.g. USA and the Netherlands) 
mention measurable policy targets (IEA, 2014).

In general, bioeconomy strategies address the issue of enabling green finance for the 
development of new business models, innovative products, technologies and processes, 
as well as entrepreneurship and small and medium enterprises (SMEs), especially in 
the strategies of the US, Malaysia, Germany and the Netherlands. The creation of an 
enabling environment for venture capital (necessary source of money for start-ups with 
limited access to capital markets) is mentioned in the strategies of South Africa, where 
the Technology Innovation Agency stimulates investment through venture capital and 
foreign investment, and British Columbia (Canada), which also has a venture capital 
financing support for early stage companies. The Scottish roadmap also mentions available 
funding for capital to be spend on infrastructure and capacity development. However, the 
barriers and opportunities of green finance and capital markets are not addressed in the 
strategies as issues for the sustainable bioeconomy development. Concrete opportunities 
to access financing are in the vast majority of the cases directed only for research and 
piloting purposes, and concern less small-scale farmers and entrepreneurs’ access to private 
financing and support – one exception is the Bioeconomy Community Development 
Programme  of the Malaysian strategy’s (see also section 6.2.2).

While there are references to sectorial policy mechanisms, like the Renewable Energy 
Directive (RED) in the EU document or biofuel mandates in several countries, concrete 
regulations specific to bioeconomy are not mentioned. There is no explicit reference to 
policy actions related to direct or indirect land use change. Sometimes this may be implicit 
within other policies, for example, the EU 2015 Indirect Land Use Change (ILUC) 
Directive (EC, 2015a)  limits the mandate of the Renewable Energy Directive (RED) of 
the renewable energy targets for transport from first generation biofuels. The focus is 
often placed on the alignment of innovation with policy development, e.g. the “European 
Innovation Partnerships”, and on the reform of regulations to reduce policy barriers and 
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to increase the speed of policy processes, e.g. in the US and EU documents. Interaction 
among policy actions at EU, Member State and regional level is another example at a 
transnational level.

The common governance elements in the strategies to boost the effectiveness of policy 
instruments and actions include respect of the rule of law, administrative capacity, strong 
and capable civil society, stakeholder participation, civil responsibility and informed 
dialogue with society and stakeholders, knowledge sharing, impact assessment institutions 
and management practices transparency, and grievance mechanisms.  

All strategies support transparency, consumer awareness, and visibility in general 
terms. Several of them state the importance of having sustainability certification schemes, 
mainly at international level. However, there is not a clear link made so far between 
certification schemes and subsidies or other supports. They all share the view that 
international markets should take sustainability into consideration, and some of them (e.g. 
The Netherlands) recommend the use of an internationally agreed transparent monitoring 
and reporting system. In general, European countries express the need of an EU-level of 
sustainability tracking and accountability, rather than national, due to the global dimension 
of bioeconomy, as stated in the Flemish document.

Similarly, at national level, strategies present different transparency instruments that 
can be put in place, for instance public awareness and knowledge raising to empower civil 
society. For instance, the Scottish strategy describes what is needed for the stimulation of 
the market demand: first, awareness raising has to occur, and for the longer term, public 
procurement policies should be in place. 

As regards institutional arrangements, there is a general aim to link national agencies 
with the private sector and research institutions (e.g. Germany) and to set arrangements 
between markets and regulations. Bio-based industries public-private partnerships (PPP) 
and the creation of technological clusters are other tools used for the enhancement of new 
markets, like in the current strategies of the EU and USA, as well as The Netherlands, 
which objective is to search for international partners. However, a few initiatives ensure 
participation by smallholders and rural communities and account for risks and rewards 
of bioeconomy to vulnerable communities (e.g. Japan and Malaysia). Enabling factors are 
closely linked to approaches used to develop bioeconomy strategies, and implementation 
mechanisms. Both are discussed in the following sections of this report.
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Different approaches have been used to develop BE strategies (IEA, 2014; Bioökonomierat, 
2015a and b; Philip, 2016; Lang, 2016; and Overbeek et al., 2016):

•	 “Top-down” strategies have been mainly driven by government policies, which give 
funds and incentives for R&D to promote and shape the bioeconomy development 
and foster the use of biomass and biotechnology for different sectors. Finland, 
Germany, Japan, The Netherlands, the EU and the US fall in this category;

•	 On the other hand, “bottom-up” initiatives have been led by industry and regional 
cluster development, in which government policies frame the enabling conditions 
for market deployment and stimulate the demand. They provide incentives and 
financing for clusters and individual enterprises to implement their own plans in 
order to meet the overall strategic objectives. The Scottish initiative in the UK, the 
Flemish one in Belgium and the Baden-Württemberg initiative in Germany are 
industry-led documents that outline the actions needed and the support required to 
develop bioeconomy;

•	 A combination of the above can be found in countries which combine national and 
regional strategies (e.g. Denmark, Japan, UK and Germany);

•	 The Malaysia community-based bioeconomy and the Japan ‘Biomass Town’ 
programmes illustrate a local-level approach to bioeconomy (as explained in section 
6.2.2). The Argentinian document also presents territorial planning policies as a way 
to ensure the sustainability of the bioeconomy development and to tackle the local 
barriers from the design phase (CONICET, 2015). The territorial approach has been 
adopted in Argentina due to the different types of biomass produced in each region 
(quantity and quality) and the specific features of the industry value chains that each 
region adopts to optimize their natural resources (CONICET, 2015). For instance, 
the Pampa Region, where soils have been severely degraded in the last 20 years, 
would implement bioeconomy in a different way than other regions. This would 
include the adoption of several good agricultural practices like no-till. Another 
reason to face the development of bioeconomy through a territorial approaches 
lies is the difficulty of biomass logistics. For example, the majority of ethanol and 

SOME CONSIDERATIONS 
ON APPROACHES USED 
IN DEVELOPING BE 
STRATEGIES
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by-products plants are located in hinterlands, far from the ports (Trigo et al., 2015).
Whilst inclusiveness is promoted in nearly all strategies, active civil society participation 

has been inadequate in the development of most strategies (IEA, 2014). As a result, the 
general public is insufficiently informed and has not yet” bought into” bioeconomy. 

The Finnish document is a good example of stakeholder consultation, with stakeholders 
giving inputs during five workshops, three regional forums and sectoral consultations. 
The process to develop the Spanish strategy included the opinion of science experts, 
private sector and social organizations, as well as a public consultation. The European 
Commission carried out a public consultation in 2011 before publishing the strategy. The 
nature of the Dutch Framework Memorandum document is different, as it represents 
the government’s view and commitment to the development of bioeconomy, and Table 
1 shows how socio-economic aspects are not explicitly addressed in it. The Baltic Sea 
Region strategy established the “Baltic Sea Region (BSR) Bioeconomy Policy Dialogue 
Forum”, twice a year, to assess the policy strategy, fund opportunities and adopt a detailed 
cooperation framework.

Mechanisms to measure the contribution of bioeconomy to sustainable development are 
lacking or inadequate in most strategies. In particular, with the exception of the EU through 
its Bioeconomy Observatory, no approach is proposed to manage conflicting goals, such 
as the competition between biomass end use sectors, or the effects of the intensification of 
biomass production to the environmental sustainability (Bioökonomierat, 2015b).  
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This chapter explores different action plans and implementation approaches of some of the 
BE strategies. Additionally, current successful examples of decentralised implementation 
programmes are presented.

5.1.	 ACTION PLANS IN EXISTING OFFICIAL BIOECONOMY 
STRATEGIES
In general, there is a limited number of official BE strategies that explicitly include action 
plans, particularly when documents are developed by more than one ministry. Those that 
include action plans are presented in Table 2, including three international, six national and 
one regional strategy.

The nature of the action plans varies greatly, and their level of detail is not dependant 
on the level of the strategy (international, national or regional) or the format in which the 
action plan is presented (as a separate document, as a list of wide strategic objectives with 
specific measures, or as a list of short actions and actors). 

The results of the overview are summarised in Table 2. 
From a methodological point of view:

•	 BE action plans have been classified in the table according to their format:
–– Stand-alone documents that accompany the main strategy: the EU (one general 

plan) and Spain (yearly action plans);
–– Strategies structured on strategic objectives, with actions to achieve them: 

Germany, US and Flanders; 
–– Strategies including a list of actions and actors: Baltic Sea Region, Finland, Russia, 

Scotland and West Nordic Countries.
•	 Categories were selected according to the most common elements present in the 

listed action plans:
–– R+D+I (Research, Development and Innovation), concerning countries’ lines 

of research and actions towards scaling-up innovation, including Increase 
knowledge (and the transfer of it),  PPP (for business innovation) and human 
capacity development.

–– Stakeholder engagement, referring to platform forums and databases developed 
by countries to foster policy interaction among different sectors and stakeholders 
(e.g. a bioeconomy panel).

–– Markets and competitiveness, counting efforts towards both a demand- and 
supply- driven bioeconomy. This includes the review of related policies to reduce 

OVERVIEW OF 
SOME BIOECONOMY 
ACTION PLANS AND 
APPROACHES

5
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the barriers to bioeconomy; identification of available local natural and financial 
resources; creation of industrial networks and symbiosis; consumer awareness 
and public procurement.

•	 In Table 2, the various categories are ticked only if explicitly addressed under each 
initiative. When issues are mentioned only briefly or are indirectly addressed under 
other categories, the issues are not ticked. Moreover, despite the close link between 
implementation and the impact of bioeconomy, impacts are not presented in this 
document because they are hardly addressed in action plans, if at all. It also does not 
analyse relationships between the bioeconomy action plans and strategies to other 
policies at a national, international and regional levels (especially complex in the case 
of the EU).

TA B L E  2 . 	

Common elements in the three models of BE implementation actions plans

CATEGORIES

Stand-
alone 

documents

Strategic 
objectives and  

measures
List of actions and actors

E
C
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4  
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R

e
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Fi
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d

R
u
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co
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W
. 
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o

rd
ic

 
C

o
u

n
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ie
s

R+D+I (Research, 
Development 
and Innovation)

Knowledge 
enhancement and 
transfer

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ PPP (for business 
innovation) ✔ ✔ ✔ ✔ ✔ ✔

Human capacity 
development

✔ ✔ ✔ ✔ ✔

Stakeholder engagement ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Markets and 
competitiveness

Policy alignment and 
coherence

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Identification of  
possible  value chains 
and feedstocks

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Setting up industrial 
networks

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Labelling and 
consumer awareness

✔ ✔ ✔ ✔ ✔ ✔ ✔

Public procurement 
and mandates/ 
regulations

✔ ✔ ✔ ✔ ✔ ✔ ✔

4  Here it refers to the US bioeconomy strategy. An “Integrated Bioeconomy Implementation Plan” is to be released in 2016 
(US Government, 2016).
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5.1.1.	 Discussion on the main categories used in Table 2
(i) R+D+I (Research, Development and Innovation)

–– Knowledge enhancement and transfer
The EU action plan includes a great number of actions towards aligning the research 
activities with EU/ national and regional programmes and establishes the main areas of 
research in line with the EU Framework Programme for Research and Innovation Horizon 
2020. The US includes a strategic objective dedicated only to support R&D investments, 
as a way to accelerate the progress to market. Examples of technology transfer in the US 
document include the creation of innovation and knowledge partnerships, streamlining 
the licensing of research to start-up companies and improving the transfer of government-
owned technology to the private sector.

–– Public-Private-Partnerships for business innovation
The US document includes an action to increase “pre-competitive collaborations”, in 
which PPPs are incentivised and formed to support expertise improving their knowledge 
(e.g. with pool resources and share of information on successes and failures) (See also 
section 6.2.3). Education and apprenticeship are addressed in the German document as a 
cross-sectorial area of action. Related measures include formation of PPPs, cooperation 
models and the creation of an international network. The Programmes of the EU, Malaysia 
and The Netherlands also have strong PPP schemes. At regional level, Flanders has for 
instance PPP programmes for bio-based industries like SPIRE and ‘BRIDGE’. 

–– Human capacity development
An action of the Russian document concerns the creation of educational programs in 
biotechnology and systems to train, retrain and keep human resources. The US includes 
the “Innovative New Funding Programs” that are used for enhancing entrepreneurship in 
universities to commercialise their research. 

(ii) Stakeholder engagement
Policy interaction and the engagement of relevant stakeholders is needed for policy 
coherence, since bioeconomy is cross-sectorial and involves different policy areas. 
Therefore, strategies propose actions towards the development of processes to involve 
stakeholders, such as regulators, producers, and consumers.

The US Strategy states that federal agencies should increase stakeholder collaborations 
to identify barriers and needs for progress and investment, as well as areas to improve 
regulatory frameworks. Moreover, the Federal Activities Report on the Bioeconomy (US, 
2016) lists all executive agencies within the federal government and interagency projects 
involved in bioeconomy development across the value chain. The only action that is carried 
out by each agency at each stage of the value chain concerns “Public private collaboration 
to overcome barriers and accelerate deployment”.

Given that all European countries are called upon to formulate their strategies in 
accordance to the 2012 EU Bioeconomy Strategy, all action plans are very similar, 
despite of their different formats. They all include actions to increase policy interaction 
and stakeholder engagement, for example to establish a bioeconomy Council, a Panel, 
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and an Observatory, an inter-Ministerial Working Group, and expanding international 
cooperation (standards), among others. Other examples are the Baltic Sea Region plan, 
which includes a steering group to support forums and to prepare the annual “State of 
Bioeconomy in the BSR Reports”. The Finnish document mentions an action for setting a 
process of stakeholder involvement in regulations development.

(iii) Markets and competitiveness
Table 2 shows several demand-side mechanisms that are generally perceived as essential 
parts of the implementation of bioeconomy. They include:

–– Policy alignment and coherence: Identification of legal, administrative and financial 
limitations 

Strategies commonly include the review and harmonization of policies to address the gaps. 
The Russian “Plan of the Programme Implementation” is focused on the creation of a legal 
basis for the expansion of new markets for bio-products and development of industrial 
biotechnology. 

The EU Strategy is aligned with the Lead Markets Initiative on bio-based products 
(EC, 2007) the RED, the Strategic Energy Technology (SET) plan. It also supports the 
Blue Growth initiative and the initiative on «A Resource Efficient Europe». Moreover, 
during 2016, the EU Bioeconomy Strategy will be reviewed and adapted to the Circular 
Economy Action Plan (EC, 2015b). 

The German strategy mentions the “review and adaptation of funding-support measures 
for bioenergy to include the repercussions on material use”. Another example concerns 
actions to implement the EU Parliament regulation on timber and timber products (No 
995/2010). The Dutch document refers to “The Green Deal approach”; which supports 
businesses and research by removing regulatory barriers and generating opportunities to 
access existing policy measures. The review of regulations is crucial for the deployment of 
bioeconomy, since the use and extraction of biomaterials from new sources, like new waste 
streams, can fall into regulations that constrain their use.

–– Identification of available feedstocks and opportunities to create multiple value 
streams

The EU plan includes improving the understanding of current, potential and future 
availability and demand for biomass across sectors. Another example concerns an action 
point of the Finnish strategy to prepare roadmaps anticipating the global demand and 
sustainability challenges in trends.

The German document includes an action to conduct research to estimate how each 
value chain (food, material and energy) will benefit the overall economy. In addition, there 
are several actions regarding funding FAO projects towards balancing out the provision of 
food and biomass for energy and industry.

–– Setting up industrial networks, promote resource use efficiency and engage industry
The EU promotes diversified and integrated biorefineries, demo plots, and the cascading 
use of biomass and waste with the required logistics and support the establishment of 
biorefineries networks across Europe as well as clusters in every Member State. Likewise, 
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Finland includes an action to create cooperation platforms among cross-sectorial activities 
to improve their competitiveness in the international market, with the allocation of 
Structural Funds. 

–– Developing the demand for new products: labelling and consumer awareness 
Action plans include public awareness raising and increase in knowledge with the 
promotion of labelling and empowerment of the civil society and the creation of 
international standards. 

The EU document contains several actions for the development of a bio-based products 
knowledge base for certification schemes and labels for green procurement. As well, the 
Finnish document emphasizes the importance of communications to influence consumer 
choices highlighting the sustainability of the products and the support of the replication 
of good practices.

In the German action plan, one of the strategic objectives is to establish and develop 
internationally recognised sustainability standards in agriculture and forestry. This is also 
common in most European plans.

–– Market-guarantee mechanisms: public procurement and mandates 
Some action plans refer to public procurement mechanisms, mandates and regulations to 
foster innovation and pull the demand for biotechnology:

•	 The strategic objective “From Lab to the Market” of the US document includes 
actions to drive innovation through federal procurement, i.e. advanced biofuels for 
military and commercial transportation (Biofuels Digest, 2016), and the purchase of 
bio-products by federal authorities to drive the creation and growth of new markets 
in rural areas (US Government, 2012b). In addition, a tax relief and other economic 
incentives for SMEs are presented as instruments to facilitate the transition of bio-
inventions from research to market. Moreover, the USDA Biomass Crop Assistance 
Program (BCAP)5 provides financial support to farmers to establish and maintain 
non-food crops for energy and bio-based products, as well as it helps with the cost 
of biomass residues collection and transportation to an USDA-approved conversion 
facility. This is an important pillar of the strategy to boost rural economy, and in 
May 2016, the programme expanded the types of feedstock eligible to include new 
bio-based products (USDA, 2016).  

•	 In the EU, the Baltic Sea Region and Spanish documents refer to specific actions 
to identify good green procurement practices and procedures to implement them 
(e.g. “Baltic Green Public Procurement” project, and biogas buses in Sweden). 
The Scottish document also mentions an action to make a business case for the 
introduction of a public procurement policy towards the end of the bio-refining 
sector development roadmap. Finland has several actions, e.g. to develop criteria for 
sustainable public procurement.

Bioeconomy action plans generally do not include requirements, minimum amount 
obligations or rewarding schemes to promote the adoption of bioeconomy. One notable 

5  www.fsa.usda.gov/bcap
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exception concerns biofuels (Biofuels Digest, 2016). In this case, the strategies specify that 
policies should align with the mandates and targets (Biofuels Digest, 2016): 

•	 The EU Directive 2015/1513 (amendment of the and Renewable Energy Fuel 
Quality Directives) sets a minimum of 10 percent renewable energy for transport (no 
more than 7 percent from first generation biofuels) by 2020, and a national minimum 
of advanced biofuels consumption (reference value: 0.5  percent). Germany has a 6.25 
percent blending requirement. Finland has a specific action that accounts for risk 
financing to help the generation of new businesses.

•	 In the case of the US, volume requirements are set in the Renewable Fuel Standard 
for different categories of biofuels, and the government has committed to replace 
36 billion gallons of fossil fuels for transport with biofuels by 2022 (16 billion from 
cellulosic ethanol and 5 billion from advanced processes) (WEF, 2010).

•	 Argentina has an E5 ethanol and a B10 mandate in place – in the latter case with an 
obligation also for thermoelectric plants running on biodiesel to comply. 

•	 Malaysia has a B7 mandate in the eastern part of the country and a B5 mandate 
elsewhere.

•	 In South Africa, E2 and B5 mandates came into effect from October 2015.

5.1.2.	 Other considerations
Currently, countries are adopting only some elements of the full package (i.e. policy 
strategy + R&D programme + board/ panel/ council + bioeconomy implementing agencies 
+ monitoring schemes). Monitoring of results and the development of demonstration 
projects are present only in the Scottish, Russian and Finnish documents. Malaysia does 
not have an action plan, and rather implements bioeconomy with “entry point projects and 
trigger projects” (MOSTI, 2012).

It is worth mentioning that the German Bioeconomy Strategy is the only one that 
includes a specific set of actions regarding land use competition, including measures such 
as the effective assortment of land for various uses and the reduction of claims made 
on agricultural areas by non-agricultural use (better definitions, creation of governance 
standards, etc.). It also promotes material use of biomass as a priority, to defuse 
competition for different land-uses.

(i)  Standards and certification
Many countries indicate that sustainability standards and certification schemes should 
be developed and agreed upon an international level. This should actually be part of an 
internationally agreed sustainable bioeconomy framework. Such a framework requires 
international coordination and is part of the FAO-coordinated programme on sustainable 
bioeconomy guidelines. 

(ii)  Implementing bodies
Sometimes, the implementing bodies are specified for each action, like in the Scottish 
document; which allocates an agency to each action. In other cases, a specific action is 
coordinated by a specific Ministry and implemented by certain agencies, like for the 
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Finnish action plan or South Africa, where different Ministries implement the strategy 
under the general coordination of the Department of Science and Technology (DST, 2013).

Examples of actors that coordinate and oversee the action plans include a reference 
group of leading representatives from private sector, knowledge institutions, civil society 
and government (Baltic Sea Region), Bioeconomy Corp in Malaysia, and the Spanish 
Bioeconomy Strategy Monitoring Group (Spain).

(iii)  Financing of the implementation
Strategies usually specify that financing will not be the responsibility of just one body, 
but different mechanisms will fund different actions (e.g. Spain by the R+D+I plan 
and with aid included in other plans). The Russian plan also lists the main investment 
directions, including infrastructure, creation of science-based biotechnology, facilities and 
technologies for new products in emerging markets.

The Malaysian bioeconomy agency disburses funding with soft loans to companies 
and cooperatives that are part of the national Community Development Programme (see 
section 6.2.2). Another example of funding for local action is the South African “Green 
Funding” allocated to projects involving reforestation of unused landfill sites, the scale 
up of traditional medicinal plant harvesting, research into a policy framework to promote 
sustainable innovation and capacity building projects.6

(iv)  Measurable targets and monitoring and reporting mechanisms
The Netherlands presents a good example on this issue as it reports yearly the progress 
made in the country (“Monitoring Bio-based Economy in the Netherlands”). Some 
indicators are: “Knowledge position” (indicating the investments and funding into R&D 
of Bio-based Economy), “number of projects related to Bio-based Economy”, “amount of 
biomass into Bio-based Economy”, “market development in NL and worldwide”, “value 
added from Bio-based Economy” (Hamer et al., 2016).

The US also has an extensive list of measurable targets available (USDA, 2011), i.e. 16 
main indicators, including:

•	 Input indicators: For instance, amount of cropland in energy-dedicated crops, 
quantity of chemical and other inputs used in bio-based production. 

•	 Investment indicators: For instance, government spending on bioeconomy R&D, 
private capital investment in plant and equipment. 

•	 Output indicators: For instance, production levels of chemical-based products, 
emissions from bio-based production, direct value added from bio-based production, 
production levels of biofuels, and quantity of by-products from biofuel production.

Apart from the ones presented in the table, there are other sectorial action plans that 
build on the bioeconomy ones, and vice versa. However, such interrelations are not 
taken into account in the present report. As an example, in the German bioeconomy 
document, crosscutting strategies and action plans are listed, including “Action Plans for 

6  South African Green Fund list of Projects:  www.sagreenfund.org.za/wordpress/wp-content/uploads/2015/09/Green-Fund-
Investment-Project-Portfolio-end-Aug-2015.pdf



24

]
H

O
W

 S
U

ST
A

IN
A

B
IL

IT
Y

 I
S 

A
D

D
R

E
SS

E
D

 I
N

 O
FF

IC
IA

L 
B

IO
E

C
O

N
O

M
Y

 S
T

R
A

T
E

G
IE

S 
A

T
 I

N
T

E
R

N
A

T
IO

N
A

L,
 N

A
T

IO
N

A
L 

A
N

D
 R

E
G

IO
N

A
L 

LE
V

E
LS

 -
 A

N
 O

V
E

R
V

IE
W

[

the use of renewable raw materials as materials and as energy sources” (2009/2010), and 
the “National Action Plan for Renewable Energies” (2010). Another example is Austria, 
which has a stand-alone “Action Plan for the use of renewable raw materials. Towards a 
resource-saving and bio-based economy Action Plan for conversion of biomass" (2015) to 
expand existing policy initiatives. In addition, within the Chinese document there are also 
action plans for different aims, e.g. “Biotech Drugs Development Action Plan” (the full 
document is not available). Lastly, Japan, in its “Basic Act for the Promotion of Biomass 
Utilization”, 2009 (another document), includes Biomass Utilization Promotion Plans, at 
national, prefectural and municipal levels.

5.2.	 EXAMPLES OF DECENTRALISED IMPLEMENTATION MECHANISMS
Independently of including lists of actions in their strategies, countries carry out BE 
programmes and pilot projects. Such schemes are the basis for the promotion of sustainable 
bioeconomy good practices, offering opportunities to channel their adoption and ensuring 
their continuity. Some examples for different implementation mechanisms at decentralised 
levels are presented hereafter.

5.2.1.	 Implementation through institutional arrangements and 
local public involvement
The Japanese “Biomass Town Concept” concerns the establishment of a comprehensive 
biomass utilization system (generation, conversion, distribution and use). The stakeholders 
who carry out the different steps are linked through institutional arrangements including 
cooperatives and regional clusters. Resources are distributed to increase efficiency, with the 
setup of recycling systems (MAFF, 2012). The aim is to revitalise rural areas by generating 
a system based on local conditions and “stable and appropriate to the community”. It also 
increases public knowledge and empowerment of the civil society.

The plan is formulated through stakeholder consensus and includes a basic survey, an 
analysis of the biomass potential and a description of the target area, as well as the benefits 
to the community from the specific use of the biomass. The stakeholders who designed it 
operate the plan. 

Not only is it a measurable target of the national bioeconomy strategy of Japan (goal 
600: number of “biomass towns” where biomass is efficiently used in recycling systems), 
but also the Ministry in charge supported the formulation of Biomass Town Plans in 
other ASEAN countries from 2008 to 2012 (Thailand, Viet Nam, Malaysia and Indonesia) 
(MAFF, 2013). 

5.2.2.	 Implementation through contract farming and support to 
communities
The Malaysian Bioeconomy Community Development Programme is a component of 
the country’s Bioeconomy Transformation Programme. Its development includes both 
contract farming and the application of biotechnology. Certified companies (that have the 
‘BioNexus status’) and cooperatives receive soft loans from Bioeconomy Corp (Malaysian 
Bioeconomy Development Corp, ex BiotechCorp, which is the bioeconomy implementing 
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agency) in order to fund the necessary farming purchases (e.g. seedlings, bio-fertilizer and 
land cleaning) for their contracted farmers.

Companies and cooperatives have guaranteed sustainable biomass supply and farmers 
get a guaranteed income, a locked demand and the opportunity to develop their bio-
entrepreneurship skills. Other benefits are the maximisation of the potential of idle land 
and the increase of the value-added of the agro-based industry (MOSTI and Bioeconomy 
Corp, 2013).

5.2.3.	 Implementation through rural development and public-
private partnerships
There is a general aim among the strategies to link agriculture to the industrial/ bio-
industrial sector, in order to boost rural development and promote  PPP for decentralised 
production and processing.

A very comprehensive example is the Russian Development Plan of Regional 
Biotechnology Programmes and Bio-clusters. Regional programmes are implemented for 
the development of (Osmakova, 2015):

•	 biotechnology, i.e. there is a biotechnology specialisation for each region: green 
chemistry, processing of vegetative raw materials, processing of agricultural 
products, in vitro diagnosis, etc; 

•	 bio-products, i.e. there are regional programmes for different bio-products developed 
for other regions, e.g. bioethanol, bio-reagents for agriculture (Plant Tissue Culture), 
biopolymers, enzymes, amino acids, etc.  

•	  Another example is Flanders, which has the “Innovation Hub for Sustainable 
Chemistry”7 and the “Flemish cluster for industrial biotechnology” (CINBIOS).8 
Likewise, The Netherlands developed nine regional hubs up to 2015, each with 
a different focus: bioenergy, bio-based coatings, bio building blocks, bio-based 
aromatics or aquatic biomass, among others (Hamer et al., 2016). In addition, the 
ScanBalt BioRegion is a successful example a meta-cluster partnership in the Baltic 
Sea Region.

•	 In general, the creation of biotechnological hubs or clusters is present in many 
countries and strongly focused at creating different regional bioeconomies, aiming 
at the use and promotion of resources of different agro-ecological zones in their 
countries. Examples of this include Malaysia, various Nordic countries, Argentina 
and China. Within the pilot projects of the Bioeconomy Community Development 
Programme, Malaysia has also developed sectorial clusters in different regions, 
for example farms of honeybee, dairy, oyster aquaculture and herbs (MOSTI and 
Bioeconomy Corp, 2014).

•	 However, creating regional hubs can also have other purposes. In the case of 
Germany, a dedicated “bioeconomy cluster” has been established, with the 
purpose of promoting coupled production and the cascading use of biomass (e.g. in 

7  www.fi-sch.be   
8  www.bio.be
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lignocellulosic biorefineries). Sometimes, countries without a holistic BE strategy 
also have bioeconomy regional hubs (e.g. France and Italy).

5.2.4.	 Implementation through Public Procurement for an 
increased market uptake of bio-based products
In March 2016, the EU Commission (Public Procurement Working Group for Bio-based 
Products) published a report outlining 15 recommendation for “an increased uptake of 
bio-based products in public procurement” showing benefits for regional, national and 
European bodies and bio-economy producers.9 They include benchmarking and goal 
setting, sector analysis, review and update of legislation when possible, development 
of standards and labels, bio-based uptake indicators, promotional sector, products 
and materials campaigns (regional and national), technical support of procurers, and a 
permanent coordination initiative.

There is a specific recommendation to create a Bio-based Materials Directive (or a 
wider Materials Quality Directive), even if its success may be limited when it would be 
implemented within the constraints of the legal framework. It should include measures 
and targets (including for public procurement) to support the acceleration of bio-based 
material market uptake. Moreover, it states that “inspiration should also be drawn from 
the USDA Bio-Preferred legislation which mandates ‘affirmative public procurement 
practices’, as opposed to ‘mandated targets’ ”.

9  http://ec.europa.eu/DocsRoom/documents/16281/attachments/1/translations/en/renditions/native and ec.europa.eu/
DocsRoom/documents/16282/attachments/1/translations/en/renditions/native
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C H A P T E R 6

The following conclusions can be drawn from this overview of the major BE strategies 
developed at international, national and regional levels:

•	 It is yet another evidence of the strong interest in bioeconomy at different levels 
worldwide, as a possible contribution to addressing major global, national and 
regional development and environmental challenges;

•	 Ensuring that bioeconomy is developed in a sustainable way and will benefit all 
sections of the population is a necessity but will not be easy to achieve. There is 
no “one-size fits all” in terms of priorities, approaches, and how sustainability is 
addressed in BE development strategies and implementation plans;

•	 The current BE strategies are written as broad frameworks. They include 
environmental and socio-economic considerations. However, they also show 
common weaknesses and gaps have been identified. These concern for instance 
the sound use of land, water and waste management along the whole value chain, 
possible competition between the different biomass-end use sectors, energy security, 
bio-innovations, enabling and converging technologies, and mechanisms to benefit 
smallholders;

•	 Efforts towards the implementation of the bioeconomy strategies have been 
developed through action plans only in a few cases. They also show some weaknesses 
and gaps. They concern for instance monitoring and evaluation, and financing aspect 
(e.g. barriers to access green finance and capital markets, financial support to small-
scale producers and enterprises). However, there are some interesting examples of 
decentralised bioeconomy programmes;

•	 There is already a lot of knowledge worldwide on successful ingredients and pitfalls 
regarding the sustainable production of biomass, and, to a lesser extent, its use. And 
significant R&D is underway to develop needed innovations along the biomass value 
chain to complement existing knowledge;

•	 The analysis shows that many countries indicate that sustainability standards and 
guidelines should be developed and agreed on an international level. This is actually 
being addressed by the programme on sustainable bioeconomy guidelines being 
developed under FAO’s coordination. 

CONCLUDING REMARKS
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One can draw some useful lessons from these conclusions regarding the development 
of sustainable bioeconomy guidelines:

•	 It does not have to start from scratch and has to avoid reinventing wheels. One 
should build on the vast body of knowledge, policies, approaches  and good practices 
related to the conventional sectors of biomass production and use (agriculture, 
forestry, fisheries) and more recently, modern bioenergy. On that basis, one can 
adapt existing ones to bioeconomy, and fill gaps where needed;

•	 It will have to combine general aspects and enough flexibility to allow for solutions 
to be tailored to local circumstances;

•	 It should be achieved through a joint effort by a multistakeholder international 
partnership,  coordinated by an international body;  

•	 It seems advisable that, at least part of the guidelines  – such as principles and criteria 
– goes through a formal multistakeholder endorsement at international level, in order 
to improve their legitimacy;  

•	 It should be supported by a significant communication effort towards the general 
public, to ensure societal acceptance of and active involvement in bioeconomy.  
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The crosscutting nature of bioeconomy 
offers a unique opportunity to address 
in a comprehensive manner inter-
connected societal challenges such 
as food security, natural resource 
scarcity, fossil resource dependence 
and climate change, while achieving 
sustainable economic development.
Bioeconomy is a reality and it has 
generated increasing interest in many 
parts of the world. Indeed, in recent 
years, several strategies and programmes 
have been developed at international, 
national and regional levels. Moreover, one can 
consider that bioeconomy plays an important role 
in many developing countries, given the importance 
of their agricultural sector and the use of biomass 
to produce energy, medicinal plants and as building 
material, in addition to food, feed and fiber. Moreover, 
the World Economic Forum estimates that the revenue 
potential for new business opportunities in the biomass 
value chains could globally amount to about USD 295 
billion by 2020 that is three times the amount of 2010.
However, achieving sustainable bioeconomy 

development faces many challenges. These 
concern not only ensuring food security 

but also addressing climate change 
and managing natural resources 
in a sustainable way, managing 
competition between different uses 
of biomass, while guaranteeing that 
bioeconomy benefits everybody. 
Therefore, guidance in how to shape 

bioeconomy strategies, policies, 
programmes and operations to that 

effect is very timely. 
At the 2015 Global Forum for Food 

and Agriculture, FAO received a mandate 
to coordinate the international work on ‘food first’ 
sustainable bioeconomy from 62 Ministers of Agriculture 
present at the event.  In that line, this overview is the 
first step in the development of sustainable bioeconomy 
guidelines. It aims at informing policy makers, 
practitioners and entrepreneurs on how sustainability 
has been addressed in official bioeconomy strategies at 
international, national and regional levels all over the 
world. This work also looks at action plans related to 
some of these strategies.
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