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Summary1  
 

The bioeconomy holds promise in reducing de-
pendence on fossil fuels, addressing climate 
change, and promoting resource efficiency, 
thereby stimulating economic growth, innova-
tion, and improving food security. In 2020, the 
International Advisory Council on Global Bioe-
conomy (IACGB) released a comprehensive re-
port that analyzed the progress of bioeconomy 
policies across the globe up until that year. This 
study builds on that report, analyzing bioecon-
omy policy trends between 2020 and 2024. The 
study aims to contribute valuable insights for 
policymakers, researchers, and other stake-
holders involved in shaping the evolving bioe-
conomy landscape. In the following, we illumi-
nate some of the most crucial insights that 
emerge from this analysis. 

Recent mega policy trends (2020-2024) 

• The bioeconomy is increasingly seen as a 
key enabler and solution provider to 
global sustainability challenges across var-
ious sectors and dimensions of society.  
 

• Policymakers worldwide recognize the po-
tential of the bioeconomy, and more and 
more countries and regions around the 
globe are developing their strategic vision 
for the bioeconomy in their specific con-
texts.  
 

• Developing and emerging economy coun-
tries are increasingly engaged and, 
through their bioeconomy strategies, seek 
to adapt existing technologies (e.g., biore-
fineries) to local conditions. These efforts 
aim to address persistent social and eco-
nomic challenges and usher in immediate 
change (e.g., job creation). 
 

• International and multilateral cooperation 
is seen in many bioeconomy strategies as 
a key building block. Consequently, multi-
lateral organizations have intensified their 

                                                           
1 We are grateful for the support of the Centre for Development Research at the University of Bonn and the research pro-
ject 'Transformations and Sustainability Governance in South American Bioeconomies (SABIO)' at the University of Münster, 
which is funded by the German Federal Ministry of Food and Agriculture. 

engagement in, and for, bioeconomy. Un-
der India’s lead in 2023, the G20 drew at-
tention to the bioeconomy and, in 2024, 
Brazil put the bioeconomy even more 
prominently on the G20 agenda.  

 

• The Food and Agriculture Organization of 
the UN (FAO) included bioeconomy in its 
most recent science strategy. Bioeconomy 
for sustainable food and agriculture is now 
one of 20 programme priority areas in the 
FAO Strategic Framework 2022–31. While 
the actual content of the programme is 
still emerging, this is a promising initiative. 

 

• The COVID-19 pandemic significantly in-
fluenced trends in health-related bioecon-
omy policy development, a dimension 
previously received less emphasis. The 
pandemic also played a role in enhancing 
supply chain security in bioeconomy-re-
lated value chains. 

Trends in agendas and contents  

• Recent policies and strategies focus on en-
hancing synergies and minimizing trade-
offs among economic, environmental, and 
social objectives while addressing the 
Paris climate change goals (SDGs). 
 

• The analyzed governmental documents 
converge on fundamental objectives to be 
achieved through bioeconomy expansion; 
contributing to climate neutrality, food 
and nutrition security, improved health, 
economic growth and many other objec-
tives aligned with sustainable develop-
ment. 
 

• Recent policies and strategies are increas-
ingly emphasizing the pivotal role of the 
bioeconomy in strategically enhancing 
global supply chain resilience. 

 

https://www.fao.org/in-action/sustainable-and-circular-bioeconomy/resources/news/details/en/c/1480952/
https://www.fao.org/in-action/sustainable-and-circular-bioeconomy/resources/news/details/en/c/1480952/
https://www.fao.org/3/cb7099en/cb7099en.pdf#page=18
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• In order to address potential regional bio-
mass supply deficits and facilitate sustain-
able development, bioeconomy policies 
promote advanced circularity models that 
emphasize resource optimization, recy-
cling, use of waste and side streams and 
sustainable consumption, as well as an in-
crease in biomass productivity (e.g., in ag-
riculture, forestry, and the blue bioecon-
omy). These initiatives are being driven by 
biotechnology, precision agriculture, and 
other innovative manufacturing technolo-
gies. 
 

• To achieve these goals, the focus is on re-
ducing transaction costs in production and 
to grow trade in bio-based resources and 
products (e.g., through internationally 
recognized quality standards and sustain-
ability certifications, improved property 
rights, and enhanced data sharing infra-
structures). 
 

• Strategies emphasize the need for a (re-
)skilled workforce in the emerging and in-
novative bioeconomy sectors, including 
the development of technical and voca-
tional education and training (TVET) pro-
grams. 
 

• Specific capacity-building programs are 
proposed to equip individuals with the 
necessary knowledge and skills for an ef-
fective contribution to the bioeconomy. 
 

• Biosafety (i.e., protecting individuals and 
the environment from exposure to infec-
tious materials) and biosecurity (i.e., pro-
tecting populations of humans, animals, 
plants, as well as the environment from in-
advertent or deliberate release of danger-
ous biological materials or the misuse of 
microorganisms, biological materials, and 
even scientific information) aspects play a 
rapidly growing role in global bioeconomy 
policy frameworks. 

Growing and changing science focus  

• The role of new and traditional 
knowledge, science, and innovation as a 

driver of the bioeconomy is extensively 
emphasized in new strategies. 
 

• Advancements in agricultural biotechnol-
ogy-driven productivity appear to play a 
more prominent role in the new strategies 
of China and the United States, while the 
strategies within the European Union (EU) 
place comparatively more emphasis on 
the development of circular economy 
models. 
 

• The role of biodiversity is becoming prom-
inent in the framing of a "socio-biodiver-
sity bioeconomy" concept in recent and 
ongoing policy developments, which em-
phasizes the protection of the Amazon 
and the sustainable use of biodiversity and 
its elements for the provision of economic 
and social support to local communities. 
 

• Job creation through value addition to pri-
mary produce and linking farmers to value 
chains and new markets, are key objec-
tives in bioeconomy strategies in Eastern 
Africa. 
 

• Biodiversity and ecosystem services are 
emphasized in bioeconomy strategies in 
the Latin America and the Caribbean (LAC) 
region. Notably, Brazil has developed a 
new perspective with the "socio-biodiver-
sity bioeconomy" as part of the forest-
based bioeconomy and the protection of 
the Amazon and the provision of eco-
nomic and social support to local commu-
nities. A notable trend observed in the an-
alyzed developments is the integration of 
artificial intelligence (AI) into all areas of 
the bioeconomy, with a particular focus 
on microbiology, enzymology, and syn-
thetic biology leading to the emergence of 
innovative forms of biotechnology, bioen-
gineering and biomanufacturing. 

 

• These technologies are promoted with a 
crucial aim to: 

o Advance biotechnology solutions 
in the health sector; 

o Enable complex circular bio-based 
economy models; 
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o Increase productivity and re-
source efficiency in biomass pro-
duction and use; 

o Facilitate the rise of a bio-based 
industry (e.g., bio-medicine, bio-
materials, bio-chemicals, bio-agri-
cultural inputs). 
 

• According to the analyzed government 
documents, commercializing and the scal-
ing up of innovative bioeconomy products 
and services present ongoing challenges. 
  

• In bioeconomy policy development, a shift 
towards local manufacturing in supply 
chain management is evident. Striking a 
balance between global collaboration and 
localized production is crucial for harness-
ing the Bioeconomy's benefits, fostering a 
more resilient, sustainable, and innovative 
manufacturing ecosystem. 

 

Introduction 
 

The bioeconomy can be defined as the “sus-
tainable production, utilization, and conserva-
tion of biological resources, encompassing 
knowledge, science, technology, and innova-
tion, to deliver sustainable solutions across all 
economic sectors and facilitate a transition to a 
sustainable economy.”2 The bioeconomy holds 
great potential for addressing global challenges 
and driving sustainable development. By utiliz-
ing renewable biological resources—such as 
crops, woody biomass, algae, and marine or-
ganisms—and new technologies, the bioecon-
omy can contribute to reducing dependence on 
fossil fuels, mitigating climate change, and pro-
moting resource efficiency. Thus, the bioecon-

                                                           
2www.iacgb.net: International Advisory Council of the 
Global Bioeconomy Summit 2018. 
(2018). Communiqué: Innovation in the Global Bioecon-
omy for Sustainable 
and Inclusive Transformation and Wellbeing. Available at 
https://www.biooekonomierat.de/media/pdf/archiv/in-
ternational-gbs-2018-communique.pdf  

omy can contribute significantly to the UN Sus-
tainable Development Goals (SDGs) and the cli-
mate change goals enshrined in the Paris 
Agreement. The bioeconomy can also stimu-
late knowledge-based economic growth, gen-
erate employment opportunities, foster inno-
vation, enhance regional development, and im-
prove food security and health. 

However, there are also challenges associated 
with the bioeconomy. Ensuring sustainability is 
crucial, as increased demand for biomass re-
sources can put pressure on land, water, and 
biodiversity, unless the supply side is expand-
ing through sustainable biomass production 
(e.g., through agro-forestry and other ap-
proaches). In addition, the bioeconomy, like 
any transformative economic policy, should 
aim for inclusivity and equity to prevent widen-
ing social and economic inequalities. Ensuring 
that all stakeholders, including small-scale pri-
mary producers and indigenous communities, 
benefit from bioeconomy initiatives is essential 
for a sustainable transition. 

Across nations globally, the bioeconomy is in-
creasingly acknowledged as a pivotal strategic 
instrument in attaining internationally ratified 
climate objectives and effecting sustainable 
and inclusive economic transformations. Con-
sequently, since the mid-1990s, an increasing 
array of political strategies and policies have 
been committed to fostering and evolving the 
bioeconomy across diverse spheres and sec-
tors. 

In 2020, the IACGB released a comprehensive 
report that analyzed the progress of bioecon-
omy policies across the globe up until that 
year.3 Since then, bioeconomy policy develop-
ment has gained further momentum, with ma-
jor countries and multinational organizations 
worldwide continuing to take notable steps in 

[26.10.20]  
3 Teitelbaum, L., Boldt, C., & Patermann, C. (2020). 
Global Bioeconomy Policy Report (IV): A decade of bioe-
conomy policy development around the world. 
https://gbs2020.net/wp-content/uploads/2020/11/GBS-
2020_Global-Bioeconomy-Policy-Report_IV_web.pdf 

http://www.iacgb.net/
https://gbs2020.net/wp-content/uploads/2020/11/GBS-2020_Global-Bioeconomy-Policy-Report_IV_web.pdf
https://gbs2020.net/wp-content/uploads/2020/11/GBS-2020_Global-Bioeconomy-Policy-Report_IV_web.pdf
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driving the development of bioeconomy strat-
egies. This global movement highlights the 
growing recognition of the bioeconomy's po-
tential to drive sustainable economic growth as 
well as its ability to address pressing social chal-
lenges. In this updated report, we build upon 
the 2020 Global Bioeconomy Policy Report as a 
foundation to capture and discuss the most re-
cent and significant policy trends in the bioe-
conomy policy development over the past four 
years. 

Similar to the 2020 report, this update report 
utilizes a tentative distinction between dedi-
cated bioeconomy policies and bioeconomy-
related policies. This differentiation highlights 
a significant trend in policy development, em-
phasizing the bioeconomy as a holistic and 
long-term paradigm for sustainable develop-
ment across diverse sectors and industries 
(dedicated bioeconomy policies). Meanwhile, 
there are policies that are less paradigmatic, in-
stead focusing more narrowly on various sub-
aspects of the bioeconomy without integrating 
them into overarching strategies (bioeconomy-
related policies). This dual approach reflects 
the dynamic evolution of bioeconomy policies, 
ranging from comprehensive strategies to 
more specialized, sector-specific, initiatives.  

Data 

The report is grounded in thorough desk re-
search, encompassing an analysis of bioecon-
omy-policies worldwide. Significant dedicated 
bioeconomy policy documents were identified 
across 10 countries and two regional interna-
tional organizations. These include influential 
actors like Brazil, China, the East African Com-
munity (EAC), the European Union (EU), and 
the US. In the annex, we provide an overview 
of the official dedicated bioeconomy policy 
documents that we discovered during our re-
search.  

Further, we conducted a review of secondary 
literature (e.g., from international organiza-
tions and networks, conference materials, and 

                                                           
4 See map at: https://www.iacgb.net/  

presentations) to cross-check and complement 
background information on bioeconomy-re-
lated policies. In addition, we benefited from 
an expert survey with individual members of 
the IACGB. We invited experts to document rel-
evant bioeconomy-related initiatives in their 
respective countries and regions since 2020, in-
cluding bioeconomy programs and strategies 
that may not have been officially released as 
governmental policies. 

Methods and structure 

We utilized the data for a threefold analysis. 
Firstly, our objective is to offer a graphical 
overview of the global dynamics in bioeconomy 
policy development. Specifically, we utilize the 
existing IACGB global mapping data4 as a base-
line to document the evolution of bioeconomy 
policies between 2020 and 2024. In the analy-
sis, we include both dedicated bioeconomy 
policy developments and bioeconomy-related 
policy developments that we found in our data. 

Secondly, we conduct an in-depth analysis of 
the dedicated bioeconomy policy documents 
that have been released by national or sub-na-
tional governments—including multinational 
governmental organizations—since 2020.  

For our analysis, we employed an inductive 
thematic analysis approach to examine the se-
lected documents. The approach involved a 
bottom-up method, enabling us to derive in-
sights directly from the new strategy docu-
ments without imposing a pre-existing analyti-
cal framework. By utilizing inductive content 
analysis, we were able to uncover novel per-
spectives and gain a deeper understanding of 
the data, making it a valuable tool for exploring 
emerging policy trends. Nevertheless, we built 
on the analytical frameworks used in the 2020 
Global Bioeconomy Policy Report to structure 
the analysis of the new policy documents along 
the lines of four guiding questions: 

• What significant developments in bioe-
conomy-related policies preceded the 
current strategy development?  

 

https://www.iacgb.net/
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• What are the overarching societal
goals that should be achieved through
advancements in the bioeconomy?

• Which key areas of the bioeconomy are
prioritized for development in order to
achieve these societal goals?

• What policy measures are adopted in
these key areas?

Overall, this analysis sheds light on the shared 
societal goals, key areas of focus, policy 
measures, and innovative strategies employed 
to harness the potential of the bioeconomy in 
addressing global challenges and fostering sus-
tainable development. Thirdly, in a concluding 
section, we synthesize the findings from the 
first two sections to identify and highlight the 
major trends that are assumed to currently 
shape the strategic development of bioecon-
omy policies worldwide. In doing so, we hope 
to contribute to a deeper understanding of the 
evolving bioeconomy landscape and provide 
valuable insights for policymakers, researchers, 
and stakeholders involved in shaping and im-
plementing bioeconomy and bioeconomy-re-
lated strategies at different scales. 

Graphical overview: The 
evolution of bioecon-
omy policies around the 
world (2020-2024) 

What has been the evolution of bioeconomy 
policies since 2020? Examining the comparison 
between the following two maps provides in-
sights into the dynamics of global bioeconomy 
policy development over the last three years. 
Map 1 illustrates the global status of bioecon-
omy policies as reported in the 2020 Global Bi-
oeconomy Policy Report. The information dis-
played in the map is a reproduction of the data 
available on the IACGB website under the sec-
tion titled "Global Bioeconomy.”5 

5 See: https://www.iacgb.net/GLOBAL 

https://www.iacgb.net/GLOBAL
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Map 1: Global bioeconomy policies until 2020 

Map 2: Global bioeconomy policies 2020-2024  
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Map 2 highlights significant advancements in 
bioeconomy policies since 2020. Countries with 
notable developments in the establishment of 
dedicated bioeconomy policies are marked in 
burgundy red. Particularly noteworthy is the in-
clusion of China and Colombia among countries 
with comprehensive and forward-looking strat-
egies for sustainable development across vari-
ous sectors and industries (dedicated bioecon-
omy policies). At the sub-national level, im-
portant progress is observed in Australia 
(Queensland), where an existing bioeconomy 
development plan has been updated and ex-
panded, as well as in Brazil (State of Pará) and 
Germany (Saxony-Anhalt, Saxony, and Thurin-
gia), where new comprehensive policies are 
emerging. The red dashed lines surrounding 
the EU and the East African Community repre-
sent significant developments in the bioecon-
omy by International Regional Organizations. 

Further, the map reflects significant develop-
ments in bioeconomy-related policies. It is im-
portant to note that, regarding the documen-
tation of such policies, we can only present a 
best effort approach based on the data we 
could gather through the various means de-
scribed above. There are certainly significant 
existing policies that could not be captured by 
this approach. Therefore, this overview should 
not be considered exhaustive or complete. 
Nevertheless, the countries marked in yellow 
clearly confirm the trend of expanding bioe-
conomy policies worldwide. 

Overall, the comparison between the two 
maps reveals that, within a relatively short pe-
riod (three years), a significant number of 
countries worldwide, including major players, 
have updated, and progressed their bioecon-
omy policies (yellow and red). Strikingly, we 
also observe countries that had no bioeconomy 
policies in place three years ago but have now 
begun to develop them. 

In-depth analysis:  
Dedicated bioeconomy 
policies since 2020 
 

While Map 2 encompasses various advance-
ments in bioeconomy policy and strategy iden-
tified through our literature research and input 
from the IACGB expert network, the subse-
quent section of the report adopts a more fo-
cused approach. It specifically examines official 
government documents that are updates or re-
newals of existing dedicated bioeconomy strat-
egies, as well as the introduction of new dedi-
cated strategies (e.g., Colombia). In essence, it 
involves the countries marked red on Map 2. 
The section also includes developments within 
the EAC and the EU. A broader update that in-
cludes a comprehensive analysis of all types of 
new global bioeconomy policies, similar to the 
2020 Global Bioeconomy Policy Report, is be-
yond the scope of this report. 

The 2020 Global Bioeconomy Policy Report 
structured the presentation of dedicated bioe-
conomy strategies across major geographical 
regions, which included Africa, the Americas, 
Asia/Pacific, and Europe. We will maintain this 
structure in the following section. Links to the 
official bioeconomy policy documents are pro-
vided in the Annex. 

 

Africa 
 
Major developments until 2020: According to 
the 2020 Global Bioeconomy Policy Report, in-
itiatives in Africa underwent rapid evolution in 
the years leading up to 2020, with significant 
developments in various countries. South Af-
rica published a dedicated bioeconomy strat-
egy in 2013, focusing on innovations in health, 
agriculture, industry, environment, and indige-
nous knowledge. Further, seven eastern Afri-
can countries—namely Burundi, Ethiopia, 
Kenya, Rwanda, South Sudan, Tanzania and 
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Uganda—collaborated with the Bioresources 
Innovations Network for Eastern Africa Devel-
opment (BioInnovate Africa6) to create a re-
gional innovation-driven bioeconomy strategy. 
The strategy, supported by Sweden, aimed to 
promote bioinnovation policies facilitating 
technology transfer and business development 
in the region. Additionally, programs like BioIn-
novation Africa7 and BiomassWeb8 have been 
established to support biodiversity conserva-
tion, technology transfer, and business devel-
opment across countries such as Cameroon, 
Ethiopia, Ghana, Kenya, Madagascar, Na-
mibia, Nigeria and South Africa. Several Afri-
can nations have also implemented bioenergy, 
bioprospecting, biotechnology, and ocean 
economy strategies to drive bioeconomy de-
velopment. It is also noteworthy that, by end of 
2023, 42 African countries had already devel-
oped so called “National Pathways” to act on 
the UN Food Systems Summit recommenda-
tions.9 Main focus areas are policy and regula-
tion, finance and investment, zero hunger, in-
novation and knowledge, and resilience. These 
National Pathway documents are relevant for 
bioeconomy agenda setting in the countries.      

Major developments since 2020: In South Af-
rica, the health challenge posed by the COVID-
19 pandemic resulted in a significant realloca-
tion of research efforts toward addressing the 
challenge. A major achievement was South Af-
rica’s ability to rapidly identify new varieties of 
the COVID-19 virus, and improved methodolo-
gies of detecting the virus through sewage 
(pooled) testing, to narrow down areas to focus 
individual testing and vaccine treatment. The 
World Health Organization’s mRNA vaccine 
technology transfer hub has since been estab-
lished in Cape Town, and has already produced 
pilot scale mRNA vaccines, contributing to the 

                                                           
6 https://bioinnovate-africa.org/ 
7 https://www.iucncongress2020.org/sites/www.iu-
cncongress2020.org/files/sessions/uploads/factsheet-bi-
oinnovation-africa-en-2020_ 
8 https://www.zef.de/projects/project-details.html?con-
tact=310&pro-
ject=6&cHash=e83606d0de90d687c0568e06a8f374fc 

strategic development of South Africa’s and 
Africa’s manufacturing ability for vaccines. 

A biosecurity hub has been launched that aims 
to protect the country from new invading sani-
tary and phytosanitary (SPS) threats and pro-
vide information and research services to both 
the public and private sectors to strengthen bi-
osecurity for South Africa. This is particularly 
relevant in the context of climate change, as 
SPS can be expected to be confronted with new 
challenges under ecosystem change in climate 
change contexts. Further, efforts have been ex-
panded—under the Agricultural Bio-Innovation 
Partnership Programme—to capacitate small-
scale farmers with training and technologies 
that will enable their ability to move towards a 
more sustainable (and commercial) level of 
farming. 

A variety of public-private-civil society-devel-
oped master plans have been developed to re-
vitalize collective efforts in various industry ar-
eas, including sugar, cannabis and hemp, for-
estry, agriculture, and agro-processing. Specific 
roles and activities are defined, ranging from 
regulatory reform to investment, science, and 
innovation. Finally, an audit of the South Afri-
can bioeconomy has been undertaken and is 
being prepared for publication.  

In 2021, Namibia conducted a national bio-
economy stocktaking analysis to establish the 
policy landscape and focus of the national 
strategy. The assessment report led to the 
drafting of the National Bioeconomy Strategy, 
which was presented to stakeholders in the 
same year. Subsequently, the draft strategy 
was submitted to the Minister of Higher Educa-
tion, Technology, and Innovation in March 
2023. Once approved, a Bioeconomy multi-sec-
toral working group will commence implemen-
tation. Led by Namibia's National Commission 
for Research and Technology (NCRST), the 

9 https://datalab.review.fao.org/datalab/dash-
board/food-systems-summit/  
 

https://datalab.review.fao.org/datalab/dashboard/food-systems-summit/
https://datalab.review.fao.org/datalab/dashboard/food-systems-summit/
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country has developed an inter-ministerial pro-
cess to identify and prioritize national objec-
tives. The comprehensive National Bioecon-
omy Strategy aims to provide a crosscutting ap-
proach to addressing food insecurity, the im-
pacts of climate change, and natural resource 
scarcity.10  

In terms of dedicated bioeconomy strategy de-
velopment, the most notable recent advance-
ment is the establishment of an official regional 
international bioeconomy strategy update for 
East Africa by the East African Community 
(EAC). This initiative builds upon the bioecon-
omy activities mentioned above in the region 
and represents a significant milestone. 

East African Community  

The EAC is dedicated to promoting integration, 
economic development, social progress, and 
peace and security in the East African region. 
Recognizing the importance of the bioecon-
omy, the EAC has prioritized it as a significant 
area of cooperation. In pursuit of this goal, the 
EAC formulated a bioeconomy strategy for its 
member states, which was unveiled in June 
202211 and officially published in December 
2022. The strategy outlines the EAC's vision and 
objectives for harnessing the potential of the 
bioeconomy to drive sustainable economic 
growth and address key challenges in the re-
gion. 

The new East African bioeconomy strategy rec-
ognizes huge potential in the development of a 
modern bioeconomy to contribute to various 
critical development goals and outcomes in the 
region. The overall objective to be pursued 
through the new bioeconomy strategy is to 
“achieve economic growth and job creation, 
making use of the region’s bioresources to de-
velop products and services while contributing 
to an improved environment and climate 
change mitigation”. The EAC bioeconomy strat-

                                                           
10 Namibia | Sustainable and circular bioeconomy for 
food systems transformation | Food and Agriculture Or-
ganization of the United Nations (fao.org) 

egy focuses on four key bioeconomy develop-
ment areas that are essential for the region. 
These areas are:  

(I) Food security and sustainable agri-
culture;  

(II) Health and well-being; 
(III) Bio-based industrial development; 

and  
(IV) Sustainable energy.  

 

Each of these areas has specific objectives and 
key results that contribute to the overall goal 
of the strategy. The strategy aims to address 
these priorities through targeted actions and 
interventions to drive sustainable and inclusive 
bioeconomy growth in East Africa. 

Food security and sustainable  
agriculture 
 

The East African bioeconomy strategy adopts 
a technology-driven approach to increase food 
security and to promote the development of a 
more productive sustainable agriculture. The 
strategy combines three strategic objectives:  

(I) The use of emerging technologies, 
such as modern bioprocessing, 
that add more value to primary 
production and the use of agricul-
tural residues. In doing so, the East 
African states aim to deliver eco-
nomic growth and create new 
value chains and market opportu-
nities for smallholder farmers and 
small and medium-sized enter-
prises (SMEs).  

(II) The development of efficient pro-
tein production systems based on 
insects or algae etc. that replace 
resource-intensive animal protein 
production systems. By embracing 
these approaches, the East African 
states aim to meet growing market 
demands for novel food and feed 

11 See: https://bioeconomy.easteco.org/cgi-sys/suspend-
edpage.cgi  

https://www.fao.org/in-action/sustainable-and-circular-bioeconomy/country-support/namibia/en/
https://www.fao.org/in-action/sustainable-and-circular-bioeconomy/country-support/namibia/en/
https://www.fao.org/in-action/sustainable-and-circular-bioeconomy/country-support/namibia/en/
https://bioeconomy.easteco.org/cgi-sys/suspendedpage.cgi
https://bioeconomy.easteco.org/cgi-sys/suspendedpage.cgi
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products at local, regional, and in-
ternational markets while promot-
ing sustainability and reducing en-
vironmental impact.  

(III) The utilization of biopesticides, 
bio-fertilizers, growth-enhancing 
microorganisms, and biocontrol 
agents derived from organic and 
renewable resources. Crop and an-
imal pests and diseases pose signif-
icant challenges to agricultural 
productivity, livelihoods, and nutri-
tion in the region. Climate change 
further exacerbates these pres-
sures. Imported pesticides and fer-
tilizers are costly for farmers, espe-
cially smallholders. Locally made 
bio-based solutions offer a promis-
ing alternative solution to address 
pest and disease issues sustainably 
and affordably.  

Health and well-being 
 

The East African states depend largely on im-
ported products for diagnosis and treatment of 
major diseases affecting humans and animals. 
However, diseases prevalent in the region, 
such as malaria, are not prioritized by large 
pharmaceutical companies. Furthermore, the 
Covid-19 pandemic has exposed the vulnerabil-
ity of global supply chains and emphasized the 
necessity for the region to establish its own 
health solutions. This situation presents a sig-
nificant opportunity within the bioeconomy 
framework, particularly by leveraging tradi-
tional knowledge in the region to complement 
existing strategies. In more specific terms, the 
East African bioeconomy strategy outlines 
three key result areas to establish a bio-based 
healthcare sector that promotes the well-being 
and health of the population: 

(I) Strengthening research, develop-
ment, and innovation capabilities 
to screen for and manufacture ac-
tive pharmaceutical ingredients, 
biopharmaceuticals, diagnostics, 
and vaccines targeting major dis-
eases in the region.  

(II) Utilizing indigenous knowledge 
and bio-based traditional medi-
cines.  

(III) Producing bio-based cosmetics 
and well-being products based on 
local and regional biodiversity re-
sources, with the aim of expanding 
into niche markets at both the re-
gional and international levels.  

Bio-based industrial development and 
sustainable energy  
 

A further objective of the East African bioecon-
omy strategy related to the development of a 
bio-based manufacturing industry is to stimu-
late sustainable economic growth and add 
value to under-utilized renewable resources in 
the region. The achievement of this goal is 
heavily reliant on the advancement of novel 
and efficient biorefineries. The EAC member 
states aim to promote the development of a 
modern bio-industry in four key strategic areas:   

(I) The development of a manufactur-
ing base for standardized bio-pack-
aging materials. 

(II) The development of enzymes for 
industrial applications based on 
the region’s microbial biodiversity.  

(III) The utilization of locally produced 
bio-based and renewable (low car-
bon) building materials in local 
construction industries. 

(IV) The promotion of various textile fi-
bres derived from local agricultural 
waste materials, with the objective 
of establishing a thriving and sus-
tainable bio-based fibre industry. 

 
Finally, the strategy emphasizes the im-
portance of expanding the production and uti-
lization of sustainable bioenergy to develop a 
diverse range of bioenergy products to meet 
energy needs of households and industries. As 
an initial step towards achieving this objective, 
the strategy promotes initiatives in briquette 
production using waste materials. The aim is to 
reduce the dependence on inefficient and 
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health damaging wood fuel. Further steps in-
clude the promotion of advanced bio-gas tech-
nologies at both the industry and household 
levels, as well as an increase in the production 
of biofuels from lignocellulosic materials and 
algae. 

Governance 
 

In the bioeconomy strategy, the EAC sees itself 
as an international institution that coordinates 
and orchestrates the development of a re-
gional bioeconomy among its member states. 
This involves activities such as fostering re-
gional and international partnerships, enhanc-
ing research, innovation, and entrepreneur-
ship, promoting regional trade in Africa, cata-
lyzing the development of national bioecon-
omy strategies, supporting infrastructure im-
provement for the bioeconomy, and fostering 
the integration of indigenous and scientific 
knowledge. Detailed steps are outlined in a 
Complex Implementation Matrix. 

Promotion of national bioeconomy 
strategies in East Africa 
 
The development of the East African Regional 
Bioeconomy Strategy was a developed through 
an open, transparent, and broadly consultative 
process with a view to include a variety of per-
spectives and to reflect different contextual re-
alities in the countries in the region. The Strat-
egy has inspired and catalyzed the develop-
ment of national bioeconomy strategies and 
subsequent policy development and interven-
tions for sustainable bio-based and inclusive 
economic growth in the region. Currently 
Uganda and Ethiopia are in an advanced stage 
of developing bioeconomy strategies inspired 
by the Regional Bioeconomy Strategy.  

 

                                                           
12 During the period under consideration, a main reason 
for the “slow” development of dedicated bioeconomy 
strategies was COVID-19. Latin America was the develop-
ment region hardest hit by COVID-19. Many countries 
shifted their priorities in favour of short-term concerns 
at the expense of developing long-term development 

Americas 

 
Latin America and the Caribbean (LAC) 
region 
 

Major developments until 2020: The 2020 
Global Bioeconomy Policy Report highlighted 
the increasing recognition of the bioeconomy 
in Latin America and the Caribbean (LAC) re-
gion. However, the adoption of dedicated na-
tional bioeconomy strategies has been rela-
tively slow in the region, despite the develop-
ment of several bioeconomy-related policy 
strategies.12 Countries such as Argentina, Bra-
zil, Colombia, Ecuador, Guatemala, Puerto 
Rico and Uruguay have been actively working 
on formulating bioeconomy policies over the 
years. However, Costa Rica stood as the only 
country so far to have published a dedicated 
national bioeconomy strategy, which was re-
leased in August 2020.13 The strategies in the 
region primarily aim to harness the abundant 
natural resources for sustainable development 
and green growth. Sustainable use of biodiver-
sity and valorization of waste biomass and side 
streams are priority areas in most bioeconomy 
initiatives. LAC countries have achieved nota-
ble progress in various bioeconomy sectors, in-
cluding bioenergy, agricultural biotechnology, 
low-carbon agriculture, biodiversity utilization, 
ecosystem services, and health (both human 
and animal). Brazil and Argentina have 
emerged as leaders in bioenergy production 
and the utilization of genetically modified 
crops, while the state of Amazonas in Brazil has 
made remarkable strides in advancing a tropi-
cal forestry-based bioeconomy as well as the 
state of Pará on Socio-biodiversity Bioeconomy 
(see section below on Pará). 

views, such as the elaboration of National Bioeconomy 
Strategies. 
13 https://www.conagebio.go.cr/sites/default/files/2022-
11/Estrategia%20Nacional%20Bioe-
conomi%CC%81a%20CR_0.pdf  
 

https://www.conagebio.go.cr/sites/default/files/2022-11/Estrategia%20Nacional%20Bioeconomi%CC%81a%20CR_0.pdf
https://www.conagebio.go.cr/sites/default/files/2022-11/Estrategia%20Nacional%20Bioeconomi%CC%81a%20CR_0.pdf
https://www.conagebio.go.cr/sites/default/files/2022-11/Estrategia%20Nacional%20Bioeconomi%CC%81a%20CR_0.pdf
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Major developments since 2020: As the docu-
ments shown below14 demonstrate, a number 
of important recent policies related to the bio-
economy below the threshold of dedicated pol-
icy development exist in Argentina and Brazil. 
Further, Brazil is currently in the phase of de-
veloping a dedicated holistic national bioecon-
omy strategy. 

Bioeconomy is on the agenda of two regional 
international organizations, The Inter-Ameri-
can Institute for Cooperation on Agriculture 
(IICA), and The UN Economic Commission for 
Latin America and the Caribbean (UN-ECLAC). 
UN-ECLAC considers the bioeconomy to be one 
of the engines of sustainable and inclusive 
growth due to its role in promoting a deep 
transformation of the countries’ productive 
structures. In support of this, UN-ECLAC high-
lights its contribution to the diversification of 

                                                           
14 Argentina: Ministry of Science, Technology and Inno-
vation. 2018 Argentine Regions Bioeconomy Program 
(BAR). (online). Accessed May 8, 2023. Available at: 
https://www.argentina.gob.ar/ciencia/finan-
ciamiento/programa-bioeconomia-regiones-argentinas-
bar ; Ministry of Economy. 2022. Bioeconomy. (online) 
Government of Argentina. Consulted May 8, 2023. Avail-
able at: https://www.argentina.gob.ar/agricultura/bioe-
conomia , Ministry of Economy. 2019th. Action Plan for 
the Biomaterials and Bioproducts Sector. Resolution 
33/2019. (online). Accessed May 8, 2023. Available at: 
https://www.argentina.gob.ar/agricultura/alimentos-y-
bioeconomia/alimentos-y-bebidas/biomateriales/plan-
de-accion-para-el-sector , Ministry of Economy. 2019b. 
The Ministry of Agriculture, Livestock and Fisheries 
launches an Action Plan to promote Bio-inputs for agri-
cultural use. (online). Accessed May 8, 2023. Available 
at: https://www.argentina.gob.ar/noticias/el-ministerio-
de-agricultura-ganaderia-y-pesca-lanza-un-plan-de-ac-
cion-para-promover-los#:~:text=El%20Minis-
terio%20de%20Agricultura%2C%20Ga-
nader%C3%ADa%20y%20Pesca%20esta-
bleci%C3%B3%20un%20%22Plan,disponi-
bles%20para%20las%20actividades%20agropecuarias.   , 
Ministry of Economy. 2021. Argentine Bioproduct Seal. 
(online). Ministry of Economy in Argentina. Consulted 
May 8, 2023. Available at: https://www.argen-
tina.gob.ar/agricultura/sello-bioproducto-argentino  

Brazil: BRAZILIAN BIOECONOMY PROGRAM – SOCIOBIO-
DIVERSITY in charge of MAPA that seeks to strengthen 
and coordinate bioeconomy actions in the country's na-
tional market, through five axes: The Program is orga-
nized under five thematic axes: 1) Productive structure 

economic activities, increasing value addition, 
the incorporation of modern knowledge in bio-
logical sciences and related technologies, as 
well as the enhancement of traditional 
knowledge. Indeed, bioeconomy—focussing 
on sustainable agriculture, sustainable use of 
biodiversity, and bio-industrialization—has 
been identified as one of the strategic areas for 
the transformation of the development model 
in Latin America and the Caribbean.15 

Recognizing the importance of measuring the 
economic value of the bioeconomy, UN-ECLAC 
has developed a methodology to transform the 
accounting frameworks of national accounts 
(supply and utilization tables) into databases 
that can be used to construct Satellite Bioecon-
omy Accounts.16 Calculations have been car-
ried out for 13 Latin American countries.17 On 
average, bioeconomic products in the region 

of supply chains extraction (Pro-extraction); 2) Medicinal 
and aromatic herbs, seasonings, oils and special teas 
from Brazil; 3) Renewable energies for family farming; 4) 
Recognition of traditional agricultural systems; and 5) 
Routes of socio-biodiversity 
https://www.in.gov.br/en/web/dou/-/portaria-n-121-
de-18-de-junho-de-2019-164325642; ACTION PLAN ON 
SCIENCE, TECHNOLOGY AND INNOVATION IN BIOECON-
OMY by MCTIC that aims to produce and apply scientific 
and technological knowledge to promote social, eco-
nomic and environmental benefits, filling essential 
knowledge gaps, fostering innovation and providing con-
ditions for the strategic insertion of the Brazilian bioe-
conomy in the global scenario. https://reposito-
rio.mctic.gov.br/bit-
stream/mctic/4355/1/2018_plano_acao_ciencia_tecno-
logia_inovacao_bioeconomia.pdf ; NATIONAL BIOINPUTS 
PROGRAM https://www.in.gov.br/en/web/dou/-/de-
creto-n-10.375-de-26-de-maio-de-2020-258706480; For 
recent study on Brazil see also: 
https://agro.fgv.br/node/1718 

 
15 https://repositorio.cepal.org/server/api/core/bit-
streams/d3031a92-23f6-42b3-9c2a-2dda44f4fbf6/con-
tent  
16 https://repositorio.cepal.org/server/api/core/bit-
streams/19f09d4d-6bbc-43a7-9dec-579c7b7583f0/con-
tent  
17 The countries are Argentina, Brazil, Chile, Colombia, 
Costa Rica, the Dominican Republic, Ecuador, El Salva-
dor, Guatemala, Honduras, Nicaragua, Panama, and 
Peru. 
 

https://www.argentina.gob.ar/ciencia/financiamiento/programa-bioeconomia-regiones-argentinas-bar
https://www.argentina.gob.ar/ciencia/financiamiento/programa-bioeconomia-regiones-argentinas-bar
https://www.argentina.gob.ar/ciencia/financiamiento/programa-bioeconomia-regiones-argentinas-bar
https://www.argentina.gob.ar/agricultura/bioeconomia
https://www.argentina.gob.ar/agricultura/bioeconomia
https://www.argentina.gob.ar/agricultura/alimentos-y-bioeconomia/alimentos-y-bebidas/biomateriales/plan-de-accion-para-el-sector
https://www.argentina.gob.ar/agricultura/alimentos-y-bioeconomia/alimentos-y-bebidas/biomateriales/plan-de-accion-para-el-sector
https://www.argentina.gob.ar/agricultura/alimentos-y-bioeconomia/alimentos-y-bebidas/biomateriales/plan-de-accion-para-el-sector
https://www.argentina.gob.ar/noticias/el-ministerio-de-agricultura-ganaderia-y-pesca-lanza-un-plan-de-accion-para-promover-los#:%7E:text=El%20Ministerio%20de%20Agricultura%2C%20Ganader%C3%ADa%20y%20Pesca%20estableci%C3%B3%20un%20%22Plan,disponibles%20para%20las%20actividades%20agropecuarias.
https://www.argentina.gob.ar/noticias/el-ministerio-de-agricultura-ganaderia-y-pesca-lanza-un-plan-de-accion-para-promover-los#:%7E:text=El%20Ministerio%20de%20Agricultura%2C%20Ganader%C3%ADa%20y%20Pesca%20estableci%C3%B3%20un%20%22Plan,disponibles%20para%20las%20actividades%20agropecuarias.
https://www.argentina.gob.ar/noticias/el-ministerio-de-agricultura-ganaderia-y-pesca-lanza-un-plan-de-accion-para-promover-los#:%7E:text=El%20Ministerio%20de%20Agricultura%2C%20Ganader%C3%ADa%20y%20Pesca%20estableci%C3%B3%20un%20%22Plan,disponibles%20para%20las%20actividades%20agropecuarias.
https://www.argentina.gob.ar/noticias/el-ministerio-de-agricultura-ganaderia-y-pesca-lanza-un-plan-de-accion-para-promover-los#:%7E:text=El%20Ministerio%20de%20Agricultura%2C%20Ganader%C3%ADa%20y%20Pesca%20estableci%C3%B3%20un%20%22Plan,disponibles%20para%20las%20actividades%20agropecuarias.
https://www.argentina.gob.ar/noticias/el-ministerio-de-agricultura-ganaderia-y-pesca-lanza-un-plan-de-accion-para-promover-los#:%7E:text=El%20Ministerio%20de%20Agricultura%2C%20Ganader%C3%ADa%20y%20Pesca%20estableci%C3%B3%20un%20%22Plan,disponibles%20para%20las%20actividades%20agropecuarias.
https://www.argentina.gob.ar/noticias/el-ministerio-de-agricultura-ganaderia-y-pesca-lanza-un-plan-de-accion-para-promover-los#:%7E:text=El%20Ministerio%20de%20Agricultura%2C%20Ganader%C3%ADa%20y%20Pesca%20estableci%C3%B3%20un%20%22Plan,disponibles%20para%20las%20actividades%20agropecuarias.
https://www.argentina.gob.ar/noticias/el-ministerio-de-agricultura-ganaderia-y-pesca-lanza-un-plan-de-accion-para-promover-los#:%7E:text=El%20Ministerio%20de%20Agricultura%2C%20Ganader%C3%ADa%20y%20Pesca%20estableci%C3%B3%20un%20%22Plan,disponibles%20para%20las%20actividades%20agropecuarias.
https://www.argentina.gob.ar/agricultura/sello-bioproducto-argentino
https://www.argentina.gob.ar/agricultura/sello-bioproducto-argentino
https://www.in.gov.br/en/web/dou/-/portaria-n-121-de-18-de-junho-de-2019-164325642
https://www.in.gov.br/en/web/dou/-/portaria-n-121-de-18-de-junho-de-2019-164325642
https://repositorio.mctic.gov.br/bitstream/mctic/4355/1/2018_plano_acao_ciencia_tecnologia_inovacao_bioeconomia.pdf
https://repositorio.mctic.gov.br/bitstream/mctic/4355/1/2018_plano_acao_ciencia_tecnologia_inovacao_bioeconomia.pdf
https://repositorio.mctic.gov.br/bitstream/mctic/4355/1/2018_plano_acao_ciencia_tecnologia_inovacao_bioeconomia.pdf
https://repositorio.mctic.gov.br/bitstream/mctic/4355/1/2018_plano_acao_ciencia_tecnologia_inovacao_bioeconomia.pdf
https://www.in.gov.br/en/web/dou/-/decreto-n-10.375-de-26-de-maio-de-2020-258706480
https://www.in.gov.br/en/web/dou/-/decreto-n-10.375-de-26-de-maio-de-2020-258706480
https://agro.fgv.br/node/1718
https://repositorio.cepal.org/server/api/core/bitstreams/d3031a92-23f6-42b3-9c2a-2dda44f4fbf6/content
https://repositorio.cepal.org/server/api/core/bitstreams/d3031a92-23f6-42b3-9c2a-2dda44f4fbf6/content
https://repositorio.cepal.org/server/api/core/bitstreams/d3031a92-23f6-42b3-9c2a-2dda44f4fbf6/content
https://repositorio.cepal.org/server/api/core/bitstreams/19f09d4d-6bbc-43a7-9dec-579c7b7583f0/content
https://repositorio.cepal.org/server/api/core/bitstreams/19f09d4d-6bbc-43a7-9dec-579c7b7583f0/content
https://repositorio.cepal.org/server/api/core/bitstreams/19f09d4d-6bbc-43a7-9dec-579c7b7583f0/content
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represent 17.2% of the gross value of produc-
tion, 12.5% of imports, 24.5% of taxes on prod-
ucts, 18.6% of intermediate consumption, 
28.6% of exports, and 24.9% of final consump-
tion. Shares in total value-added range from 
5.4% (Panama) to 24.9% (Nicaragua). 

IICA plays a significant role in bioeconomy de-
velopment in the region and has recently pre-
pared a technical note on this subject.18 The 
IICA has also played a major role in the devel-
opment of other pathways of the bioeconomy, 
such as biofuels or applications of biotechnol-
ogy in agriculture. In both areas, it has sup-
ported LAC countries in the formulation and 
implementation of regulations and regulatory 
frameworks. There are currently nine countries 
that already have regulations in operation in bi-
otechnology, with an additional four in the for-
mulation process in liquid biofuels there are 
nine countries in implementation and two in 
formulation. 

In the past two years, bio-inputs for sustainable 
agriculture have emerged as one of the most 
rapidly advancing topics within the bioecon-
omy. At least nine countries in the region have 
achieved tangible advancements, with several 
having already launched and begun imple-
menting strategies and policies. In addition to 
efforts at the country level, there are aspira-
tions to formulate bioeconomy strategies or in-
itiatives at the regional and international lev-
els. For instance, the Amazon countries have 
engaged in numerous dialogues focused on 
how the bioeconomy can serve as a strategy for 
sustainable development. While there has 
been progress, there is still a considerable dis-
tance to cover. This was a central theme at the 

                                                           
18 IICA et al. 2024. Informe de Situación y Perspectivas de 
la Bioeconomía en América Latina y el Caribe 2023 - 
2024; Informe de situación y perspectivas de la bioe-
conomía en América Latina y el 
Caribe/Instituto Interamericano de Cooperación para la 
Agricultura; San José, 
C.R.: IICA, 2023 
19 Bisang, R. y Regúnaga M. (2022). La bioeconomía como 
estrategia para fortalecer la integración del Mercosur. 
San José,  IICA, 2022. 

Summit of Amazonian Presidents in Belém, 
Brazil, at the beginning of August 2023. Similar 
discussions about the bioeconomy as a regional 
strategy have taken place within Mercosur.19 

Indeed, there is a growing emphasis on the pro-
tection of the Amazon and the provision of eco-
nomic and social support to local communities, 
framed as a "sociobiodiversity bioeconomy." 
This perspective is highlighted in Brazil, where 
the Secretariat of Bioeconomy, under the Min-
istry of Environment, focuses on forest-based 
bioeconomy, distinguishing it from biotechnol-
ogy or biomaterial focused approaches. Similar 
approaches are observed in Colombia and Ec-
uador, where forest-based strategies are pre-
sented as more sustainable and socially inclu-
sive. Ecuador has taken steps toward a Na-
tional Strategy, including a "Pacto Nacional por 
la Bioeconomía Sostenible”20 and a recently 
published "Libro Blanco de Economiá Circiu-
lar.”21  

In Brazil, bioeconomy, decarbonization and 
transition, and energy security constitute one 
of the six missions of the Neo-industrialization 
Plan of Action 2024-2026 (Plano de Ação para 
a Neoindustrialização 2024-2026). The specific 
objectives of the mission are: (i) Expand the 
productive capacity of Brazilian industry 
through the production and adoption of inputs, 
including critical materials and minerals, low-
carbon technologies and processes, and energy 
efficiency; (ii) Strengthen production chains 
based on the circular economy and sustainable 
and innovative use of biodiversity, develop bi-
oeconomy industries and promote the valori-
zation of forests in sustainable forest manage-

https://repositorio.iica.int/bitstream/han-
dle/11324/21344/BCO22118631e.pdf?sequence=1&isAl-
lowed=y; See also: Concertação pela Amazônia (2021), 
Uma agenda pelo desenvolvimento da Amazonia. Grupo 
de Trabalho Bioeconomia da iniciativa, Uma agenda pelo 
desenvolvimento da amazonia (access 22/01/2022) 
20 https://www.produccion.gob.ec/se-suscribio-el-pacto-
nacional-por-la-bioeconomia-sotenible-para-el-uso-efi-
ciente-de-los-recursos-naturales/ 
21 https://www.produccion.gob.ec/wp-content/up-
loads/2021/05/resumen-Libro-Blanco_WEB_FINAL_A4-
1.pdf 

https://repositorio.iica.int/bitstream/handle/11324/21344/BCO22118631e.pdf?sequence=1&isAllowed=y
https://repositorio.iica.int/bitstream/handle/11324/21344/BCO22118631e.pdf?sequence=1&isAllowed=y
https://repositorio.iica.int/bitstream/handle/11324/21344/BCO22118631e.pdf?sequence=1&isAllowed=y
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ment; (iii) Strengthen industrial chains for en-
ergy transition, with a view to autonomy, en-
ergy efficiency and diversification of the Brazil-
ian energy matrix; (iv) Develop strategic tech-
nologies for decarbonization, energy transi-
tion, and bioeconomy, catalyzing intrinsic ad-
vantages of the country with a view to the 
strengthen the Brazilian industry in domestic 
and international markets; and (v) Guarantee 
energy security, stimulating low-cost and low-
carbon oil and gas production. The aspirational 
goal for 2033 is to promote green industry, re-
ducing CO2 emissions by 30% by adding value 
to the industry, expanding the participation of 
biofuels by 50% within the transport energy 
matrix, and increasing the technological use 
and sustainable biodiversity of the industry by 
1% per year. The mission identifies bioenergy, 
biocosmetics, and equipment for the genera-
tion of renewable energy niche areas for the 
development of industry. 

In Colombia, the bioeconomy is included 
within Agroindustry and Food Security, one of 
the four national strategic areas of the National 
Reindustrialization Policy. The strategic area in-
volves the development of the bioeconomy for 
sustainable and regenerative production in ag-
riculture and cattle raising; promotion of the 
local commercialization and industrialization of 
bio-inputs and bioproducts derived from bio-
technology for agroindustry; the use of new 
technologies and access to capital goods to op-
timize agricultural production (precision agri-
culture) and ecological restoration; and pro-
moting modernization and productive inclu-
sion in agriculture. Moreover, bioeconomy-rel-
evant elements are also included in the strate-
gic areas of energy transition (e.g., decarboni-
zation and reducing the economic dependency 
on fossil and mineral resources) and reindustri-
alization in the health sector (e.g., biotechnol-
ogy medicines). 

Argentina's recent bioeconomy developments 
include institutional developments, such as the 
creation of the Secretary of Food and Bioecon-
omy in 2016 within the Ministry of Agriculture, 

Livestock and Fisheries, and subsequent enti-
ties. The 2022 Bioeconomy Action Plan focuses 
on sustainable development, promoting inno-
vative practices, and facilitating international 
market access. In 2023, the “Biodesarrollar 
program” offered financial aid for biotechnol-
ogy projects. Over the past five years, training 
initiatives provided by the Ministry of Agricul-
ture together with the Ministry of Science, 
Technology and Innovation and the Grain Ex-
change (Bolsa de Cereales) engaged over 
10,000 students and networks. Bioeconomy is 
also included in new industrialization strategies 
that were launched by Brazil and Colombia in 
early 2024. The Latin American Bioeconomy 
Network, which was formed in 2023, includes 
links with Argentina. During 2022 and 2023 
there have been two major changes in Argen-
tina: First in 2022, it was decided to include the 
Ministry of Agriculture as part of the Ministry 
of Economy, therefore becoming a Secretary of 
Agriculture, Livestock and Fisheries. The new 
administration has meanwhile changed this to 
the Secretary of Bioeconomy (no more Secre-
tary of Agriculture, Livestock and Fisheries). 
The new Secretary of Bioeconomy includes an 
Undersecretary of Bioeconomy. The holistic ap-
proach utilized in the country—encompassing 
agriculture, technology, and international col-
laboration—has positioned Argentina among 
the bioeconomic leaders. 

Colombia 
 

Since 2020, Colombia has stood out as the 
country among the LAC countries that has re-
cently developed a dedicated national bioecon-
omy strategy. After Costa Rica, it is now the 
second Latin American country to publish a 
dedicated bioeconomy strategy. Colombia rec-
ognizes the tremendous potential of develop-
ing its bioeconomy to advance broader societal 
objectives, with a particular emphasis on sus-
tainable growth that is inclusive, productive, 
and equitable. 

Colombia is committed to implementing a 
comprehensive bioeconomy strategy that 
aligns with, and is guided by, the SDGs. Signifi-
cantly, the development of the bioeconomy 
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began in 2015 with the program known as Co-
lombia Bio,22 which remains active today. Co-
lombia Bio is a strategic program of national 
significance, launched with the objective of 
promoting knowledge, appreciation, conserva-
tion, and sustainable use of biodiversity. The 
primary aim of Colombia Bio is to lay the foun-
dations for the bioeconomy in Colombian re-
gions by leveraging science, technology, and in-
novation. Drawing on earlier bioeconomy-re-
lated policies (basado en Conpes 3934 Politica 
de Crecimiento Verde y OCDE), Colombia de-
fines the bioeconomy as an economy that effi-
ciently and sustainably manages biodiversity 
and biomass to generate new products and 
processes with added value, based on 
knowledge and innovation. In its new 2020 
strategy document,23 Colombia—endowed 
with exceptionally rich biodiversity and highly 
conducive conditions for biomass production—
recognizes the potential of developing a vi-
brant bioeconomy.  

Colombia's 2020 bioeconomy strategy is cen-
tred around the establishment of five key stra-
tegic areas, each accompanied by a set of 
measures aimed at their achievement. The 
strategic areas include: 

(i) Biodiversity and ecosystem services 
(ii) Biointelligent Colombia 
(iii) Productive and sustainable agriculture 
(iv) Biomass and green chemistry 
(v) Health and well-being 

 

Biodiversity and ecosystem services 
 

The Colombian government places great em-
phasis on harnessing the abundant biodiversity 
in both continental and oceanic ecosystems to 
achieve sustainable economic growth. To at-
tain this goal, the strategy outlines three key 
focus areas. First, it involves the development 
of a comprehensive national plan for bio-
prospecting, which includes the protection of 
traditional and local knowledge. Second, it 

                                                           
22 https://minciencias.gov.co/portafolio/colombia-bio 

aims at enhancing the capabilities for sustaina-
ble commercial utilization of continental and 
oceanic biodiversity, along with their valuable 
ecosystem services. Lastly, it promotes the 
conservation and restoration of resilient conti-
nental and oceanic ecosystems to foster sus-
tainable development. 

Biointelligent Colombia 
 
Colombia aims to transform itself into a bi-
osmart nation. The government has imple-
mented a high-tech approach that involves se-
quencing of Colombian species' genomes. 
Moreover, it plans to utilize this knowledge to 
develop health monitoring tools, leveraging a 
deeper understanding of the Colombian Hu-
man Genome. The strategy also integrates bio-
engineering and bioinformatics, with a specific 
focus on the advancement of essential drugs, 
biotechnological products, biosimilars, and 
phytotherapeutics. Key components include 
establishing a national centre for biointelligent 
information and development of human talent 
capable of driving a Biointelligent Colombia. 

 

Productive and Sustainable Agriculture 
 

According to Colombia's new bioeconomy 
strategy, the country is being confronted with 
a major challenge: transitioning to a productive 
and sustainable agriculture sector that fosters 
social cohesion. To tackle the challenge, the Co-
lombian government has deployed four sub-
strategies:  

(i) Strengthen biotechnology to develop a 
more sustainable, productive, and cli-
mate-resilient agri-food system.  

(ii) Invest in smart, digital, and precision 
agriculture to optimize agricultural 
practices.  

(iii) Highlight the crucial role of agrofor-
estry, agroecology, and agrobiodiver-
sity in promoting sustainable agricul-
ture and preserving natural resources.  

23https://minciencias.gov.co/sites/default/files/up-
load/paginas/bioeconomia_para_un_crecimiento_sos-
tenible-qm_print.pdf 
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(iv) Enhance capacities in the application 
of Good Agricultural Practices to en-
sure that agricultural activities align 
with sustainable development princi-
ples. 

Biomass and green chemistry 
 
The Colombian Bioeconomy Strategy also pro-
motes sustainable biomass production and 
green chemistry. The aim is to achieve sustain-
able transportation by using bioenergy (e.g., 
sustainable biofuels. Additionally, it seeks to 
develop bio-based products derived from bio-
refineries and develop biological catalysts, spe-
cifically enzymatic processes, to facilitate the 
conversion of biomass and accelerate the ad-
vancement of green chemistry. Furthermore, it 
emphasizes technological development and in-
novation in scaling up bio-industrial processes. 
Building institutional capacities and human tal-
ent training are, according to the strategy doc-
ument, crucial components for effectively uti-
lizing and valorizing biomass for green chemis-
try and energy purposes. 

Health and well-being 
 

Finally, the Colombian government's bioecon-
omy strategy leverages advanced technologies 
to improve health and well-being. It includes 
personalized and translational medicine for 
disease prevention, diagnosis, and treatment, 
as well as promoting regenerative medicine 
and addressing mental health. Precision nutri-
tion approaches are also being implemented to 
foster a healthy population. Institutional ca-
pacity and talent development in health bio-
technology are being strengthened to support 
these initiatives. 

Political and Legal Framework 
 

Colombia’s bioeconomy strategy encompasses 
the entire country but also considers the indi-
vidual regions with their respective compara-
tive advantages for the implementation of the 

                                                           
24 Dept of Energy 2016 Billion Ton report 
https://www.energy.gov/eere/bioenergy/2016-billion-
ton-report) as well as the economic impacts of biobased 

strategy. The strategy provides a comprehen-
sive governance approach that integrates the 
development of the bioeconomy as a strategic 
goal across various ministries. Colombia's strat-
egy recognizes the need for a significant adjust-
ment of the legal framework to develop a dy-
namic bioeconomy. It includes the develop-
ment of new standards and ensuring property 
rights to reduce transaction costs in emerging 
bioeconomic markets. It also involves regula-
tory measures to align the bioeconomy with 
ecological and social objectives. Additional 
measures to strengthen the Colombian bioe-
conomy include promoting exports and ex-
panding international cooperation. Enhancing 
the research sector and improved education 
for the Colombian population, particularly in 
high-tech industries, complete the package of 
measures. 

 

North America 
 
Major developments until 2020: In 2012, the 
US emerged with a comprehensive bioecon-
omy strategy that prioritized five strategic ob-
jectives to maximize economic benefit across 
sectors from bio-related discoveries: strategic 
research and development, translation of dis-
coveries to commercialization, reduction of 
regulatory bureaucracy, workforce develop-
ment, and incentives for public-private part-
nerships Further, follow on reports from spe-
cific federal agencies detailed the importance 
and prevalence of biomass.24 In contrast, Can-
ada has pursued an industry-driven national 
strategy, primarily emphasizing access to bio-
mass in agriculture for its bioeconomy develop-
ment. At the time of the publication of the 
2020 Global Bioeconomy Policy Report, there 
were visible efforts within the White House and 
proposed legislation to strengthen the bioe-
conomy in the US. However, a replacement of 

industry (USDA 2014 – present dayhttps://www.biopre-
ferred.gov/BioPreferred/faces/pages/EconomicAnaly-
sisReports.xhtml 
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the 2012 National Bioeconomy Blueprint was 
still pending.  

Major developments since 2020: Although ef-
forts began years before (during the Trump Ad-
ministration),25 the recent publication of a re-
newed bioeconomy strategy in the US in Sep-
tember 2022 is the most significant develop-
ment in North America. 
 

United States 
 

On September 12, 2022, President Biden 
signed an Executive Order (EO) titled "Advance 
Biotechnology and Biomanufacturing Innova-
tion for a Sustainable, Safe, and Secure Ameri-
can Bioeconomy."26 The purpose of the Execu-
tive Order is to address the political fragmenta-
tion of the past decade by explicitly framing the 
promotion of bioeconomy development as a 
"whole of government" task. In essence, this in-
itiative comprises commitments towards bio-
tech research, development of the biotech 
workforce, enhanced support for biomanufac-
turing, and the implementation of streamlined 
regulations aimed at lowering obstacles and re-
ducing transaction costs, among other key as-
pirations. The EO underscores the capacity of 
both biotechnology and biomanufacturing to 
contribute significantly to meeting societal 
health objectives, addressing climate change, 
advancing energy solutions, fostering innova-
tion in food and agriculture, strengthening sup-
ply chains, and bolstering national and eco-
nomic security. In order to achieve these goals, 
the EO defines the following objectives:  

(i) Research and Development (R&D) In-
vestment: Strengthen and coordinate 
federal investment in key R&D areas of 
biotechnology. 

(ii) Biological Data Ecosystem: Foster a se-
cure and responsible biological data 

                                                           
25 https://trumpwhitehouse.archives.gov/wp-con-
tent/uploads/2019/10/Summary-of-White-House-Sum-
mit-on-Americas-Bioeconomy-October-2019.pdf 
26 https://www.whitehouse.gov/briefing-room/presiden-
tial-actions/2022/09/12/executive-order-on-advancing-

ecosystem that drives innovation in bi-
otechnology. 

(iii) Biomanufacturing Capacity: Improve 
and expand domestic biomanufactur-
ing production capacity, emphasizing 
piloting and prototyping for practical 
applications. 

(iv) Sustainable Practices: Promote sus-
tainable biomass production and pro-
vide climate-smart incentives for 
American agricultural and forest stake-
holders. 

(v) Market Expansion: Expand market op-
portunities for bioenergy and biobased 
products and services. 

(vi) Workforce Development: Train and 
support a diverse and skilled work-
force, nurturing the next generation of 
leaders in biotechnology. 

(vii) Regulatory Clarity: Clarify and stream-
line regulations to support the safe use 
of biotechnology products, following a 
science- and risk-based approach. 

(viii) Biological Risk Management: 
Elevate biological risk management in 
biotechnology R&D, including invest-
ments in biosafety and biosecurity. 

(ix) Standards and Metrics: Promote 
standards and metrics for the bioecon-
omy to inform policy, decision-making, 
and ensure equitable and ethical de-
velopment. 

(x) Security Measures: Adopt a proactive 
approach to secure and protect the US 
bioeconomy, addressing threats and 
risks, including digital intrusion efforts 
by foreign adversaries. 

(xi) International Collaboration: Engage 
with the international community to 
enhance cooperation in biotechnology 
R&D, aligning with US principles and 
promoting safe and secure practice. 

biotechnology-and-biomanufacturing-innovation-for-a-
sustainable-safe-and-secure-american-bioeconomy/ 
 

https://trumpwhitehouse.archives.gov/wp-content/uploads/2019/10/Summary-of-White-House-Summit-on-Americas-Bioeconomy-October-2019.pdf
https://trumpwhitehouse.archives.gov/wp-content/uploads/2019/10/Summary-of-White-House-Summit-on-Americas-Bioeconomy-October-2019.pdf
https://trumpwhitehouse.archives.gov/wp-content/uploads/2019/10/Summary-of-White-House-Summit-on-Americas-Bioeconomy-October-2019.pdf
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/09/12/executive-order-on-advancing-biotechnology-and-biomanufacturing-innovation-for-a-sustainable-safe-and-secure-american-bioeconomy/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/09/12/executive-order-on-advancing-biotechnology-and-biomanufacturing-innovation-for-a-sustainable-safe-and-secure-american-bioeconomy/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/09/12/executive-order-on-advancing-biotechnology-and-biomanufacturing-innovation-for-a-sustainable-safe-and-secure-american-bioeconomy/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/09/12/executive-order-on-advancing-biotechnology-and-biomanufacturing-innovation-for-a-sustainable-safe-and-secure-american-bioeconomy/


18 
 

In summary, these policies reflect a compre-
hensive strategy to foster innovation, sustaina-
bility, and security in the field of biotechnology 
and biomanufacturing. The EO defines biotech-
nology as technology that “applies to or is ena-
bled by life sciences innovation or product de-
velopment.” Biomanufacturing is defined “as 
the use of biological systems to develop prod-
ucts, tools, and processes at commercial scale.” 
The EO mandates a large number of different 
US government institutions to develop reports, 
assessments, and targets on how the defined 
biotechnology and biomanufacturing policies 
can be implemented. A useful summary of the 
new US strategy, “White House Initiative to Ad-
vance the Bioeconomy, E.O. 14081: In Brief,” 
was provided last year by the Congressional Re-
search Service.27 It describes each of the deliv-
erables, their deadlines, and entities responsi-
ble for them in an organized fashion.  

As of January 2024, several but not all of the 
anticipated deliverables and reports mandated 
under the EO have been released and include: 

• Report to the President: Biomanufactur-
ing to Advance the Bioeconomy (Decem-
ber 2022) 

• Bioeconomy Lexicon (December 2022) 
• Developing a National Measure of the Eco-

nomic Contributions of the Bioeconomy 
(March 2023) 

• Bold Goals for US Biotechnology and Bi-
omanufacturing (March 2023) 

• Ambiguities, Gaps, Uncertainties in Regu-
lation of Biotechnology (March 2023) 

• Building the Bioworkforce of the Future 
(June 2023) 

• The Coordinated Framework for Regula-
tion of Biotechnology: Plain Language In-
formation on the Biotechnology Regula-
tory System (November 2023) 

                                                           
27 See: https://crsreports.congress.gov/prod-
uct/pdf/R/R47274 

• Vision, Needs, and Proposed Actions for 
Data for the Bioeconomy Initiative (De-
cember 2023) 

One of these, "Bold Goals for US Biotechnology 
and Biomanufacturing: Harnessing Research 
and Development to Further Societal Goals," 
lays out specific and quantitative aspirations 
that are believed to be achievable through stra-
tegic investments in research and develop-
ment.28 Perhaps interestingly, whereas the EO 
does not mention the terms “circular” or “cir-
cularity,” the Bold Goals research and develop-
ment report specifies key aspirations that re-
late directly to circularity. The document is the 
result of a collaborative effort by four different 
departments and the National Science Founda-
tion, with each entity contributing an individual 
section to the comprehensive renewed US re-
search and development strategy. Given the 
ambitious nature of this document, our sum-
mary will concentrate on its key points and ob-
jectives, although the available reports on bio-
economy lexicon, measurement, regulatory 
clarity, workforce, and data all provide relevant 
details relating to the key elements of the com-
prehensive strategy. 

Bold Goals for US Biotechnology and 
Biomanufacturing 
 

This report by the US government outlines five 
primary societal goals for which technological 
advancements in the bioeconomy are deemed 
crucial. These goals address climate change, in-
novation in food and agriculture, supply chain 
resilience, human health, and cross-cutting ad-
vances. In addition, the strategy identifies 21 
key development themes within the bioecon-
omy, each aligned with one of the societal 
goals. Moreover, the document specifies two 
to five short- and long-term sub-goals for each 
key objective and outlines various research and 
development (R&D) requirements considered 
necessary to achieve the goals. 

28 https://www.whitehouse.gov/wp-content/up-
loads/2023/03/Bold-Goals-for-U.S.-Biotechnology-and-Bi-
omanufacturing-Harnessing-Research-and-Develop-
ment-To-Further-Societal-Goals-FINAL.pdf  

https://www.whitehouse.gov/wp-content/uploads/2023/03/Bold-Goals-for-U.S.-Biotechnology-and-Biomanufacturing-Harnessing-Research-and-Development-To-Further-Societal-Goals-FINAL.pdf
https://www.whitehouse.gov/wp-content/uploads/2023/03/Bold-Goals-for-U.S.-Biotechnology-and-Biomanufacturing-Harnessing-Research-and-Development-To-Further-Societal-Goals-FINAL.pdf
https://www.whitehouse.gov/wp-content/uploads/2023/03/Bold-Goals-for-U.S.-Biotechnology-and-Biomanufacturing-Harnessing-Research-and-Development-To-Further-Societal-Goals-FINAL.pdf
https://www.whitehouse.gov/wp-content/uploads/2023/03/Bold-Goals-for-U.S.-Biotechnology-and-Biomanufacturing-Harnessing-Research-and-Development-To-Further-Societal-Goals-FINAL.pdf
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Climate change solutions 
 

Four key development themes and corre-
sponding sub-goals of the renewed US bioe-
conomy strategy focus on creating innovative 
climate change solutions:  

(i) Enhancing the production of carbon-
neutral transportation and stationary 
fuels by increasing the utilization of bi-
omass and waste to produce liquid 
fuels. This is particularly important for 
sectors such as aviation, maritime, rail, 
and off-road transportation that can-
not be easily electrified or powered by 
hydrogen solutions. 

(ii) Ensuring significant progress in decou-
pling industrial production from fossil 
fuels by the development of bio-based 
chemicals and materials with lower 
carbon intensity. It also emphasizes 
the importance of conversion of bio-
based feedstocks into recyclable poly-
mers within a cost-effective circular 
economy model.  

(iii) Expanding the production of climate-
focused agricultural systems and 
plants. This includes developing im-
proved tools for measuring robust 
feedstock production systems, engi-
neering more drought-tolerant feed-
stocks that can thrive on underutilized 
land, and designing food protein pro-
duction systems based on microbial 
protein production from waste feed-
stocks.  

(iv) Prioritizing increased carbon dioxide 
removal by exploring biotechnology 
solutions. Examples include techniques 
such as root microbiome design and 
utilizing biomass from purpose-grown 
crops or waste materials while ensur-
ing the durable storage of biomass car-
bon in long-lasting solid carbon materi-
als or suitable geological formations. 

 

 

Innovations in the food and agriculture 
sector 
 

Three key objectives and their corresponding 
sub-goals revolve around driving innovation in 
the food and agriculture sector:  

(i) The first objective is dedicated to en-
hancing sustainability and resource 
conservation, while simultaneously in-
creasing agricultural productivity. To 
achieve this, the strategy outlines five 
steps to avoid trade-offs between sus-
tainability and productivity in agricul-
tural production:  
o Increasing total factor agricultural 

productivity, while ensuring effi-
cient use of natural resources and 
promoting conservation practices. 

o Advancing climate-smart feed-
stock production for the utilization 
of biofuels. 

o Developing technologies to reduce 
nitrogen emissions from agricul-
ture. 

o Mitigating methane emissions 
through initiatives such as biogas 
production. 

o Promoting the development and 
commercialization of new technol-
ogies to minimize food loss and 
waste. 

(ii) The second objective aims to enhance 
food nutrition, quality, and consumer 
choice. The strategy emphasizes three 
bioeconomy advancements: new food 
and feed sources, improved nutrient 
density in plants and animals, and bet-
ter screening tools for food safety.  

(iii) The third objective is to enhance the 
protection of plants and animals from 
environmental stressors. Key 
measures include bolstering pest and 
pathogen detection and mitigation ca-
pabilities and strengthening resilience 
against both biotic and abiotic stress-
ors. 
 



20 
 

Supply chain resilience 
 

The next three key themes and related sub-
goals focus on enhancing agriculture supply 
chain resilience. Supply chain resilience refers 
to the ability of a supply chain to withstand and 
recover from disruptions while maintaining its 
essential functions. It involves adapting to un-
expected events, such as natural disasters, ge-
opolitical instability, pandemics, supplier bank-
ruptcies, and transportation disruptions. The 
new strategy recognizes the bioeconomy's 
threefold objectives in mitigating these risks, 
particularly in the context of supply chain dis-
ruptions in the pharmaceutical industry due to 
the COVID-19 pandemic and increased geopo-
litical tensions: 

(i) The first objective is to enhance eco-
nomic security by utilizing biotechnol-
ogies and biomanufacturing to develop 
alternative supply chain pathways, par-
ticularly for critical drugs and sectors 
facing supply chain bottlenecks. It in-
cludes reshoring chemical manufactur-
ing processes.  

(ii) The second objective is to boost bi-
omanufacturing innovation by improv-
ing predictive capabilities to identify 
supply chain weaknesses and enabling 
real-time adjustments through plat-
form technologies.  

(iii) The third objective is to strengthen 
standards and data infrastructure to 
support biotechnology and biomanu-
facturing commercialization, including 
the development of integrated biologi-
cal data technologies and the promo-
tion of international standards for 
emerging biotechnologies and bioman-
ufacturing. 

Health improvements 
 

While supply chain resilience is a new theme in 
bioeconomy strategy development, the signifi-
cant role of the bioeconomy in improving 
health outcomes has been extensively ex-

plored. The new US bioeconomy strategy en-
compasses five key objectives to drive health 
improvements: 

(i) Developing accessible health monitor-
ing tools by identifying next-genera-
tion bio-indicators and creating an af-
fordable integrated diagnostic kit. 

(ii) Advancing precision multi-omic medi-
cine by collecting diverse population 
data and enabling personal multi-ome 
analysis. 

(iii) Enhancing the biomanufacturing of 
cell-based therapies for increased effi-
cacy and scalability.  

(iv) Leveraging AI-driven bioproduction to 
enhance manufacturing speed and di-
versity. 

(v) Advancing gene editing techniques for 
improved efficiency and scalability. 

Cross-cutting goals 
 

Finally, the new strategy document outlines six 
cross-cutting key objectives for advancing basic 
bioeconomic research: 

• The first objective is to significantly en-
hance the ability to sequence genes from 
diverse microbial species and understand 
their functions, serving as a prerequisite 
for developing new products and pro-
cesses with applications in disease diagno-
sis, resilient crop development, clean en-
ergy generation, and more.  

• The second and third objectives concern 
significant advancements in the reliable 
design of biological systems with specific 
functions, which is also referred to as the 
"holy grail" of engineering biology (p.23). 

• The fourth objective involves enhancing 
quality control of bio-based production 
processes when scaled up for commercial 
mass production, beyond laboratory con-
ditions.  

• Fifth, the goal is to reproducibly manufac-
ture devices that integrate living and non-
living components such as organ-chip or 
human-robotic interface. 
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• Lastly, the strategy emphasizes that the 
societal impact of the bioeconomy relies 
on public acceptance and adoption of 
these innovations, necessitating scientific 
progress in stakeholder engagement and 
public involvement.  

Overall, this research and development-ori-
ented section of the new US bioeconomy strat-
egy, once again, emphasizes the critical role 
that the US government places on innovation 
and technological advancements as the central 
driving forces of the bioeconomy. Leveraging 
the synergies of biotechnology, chemistry, and 
artificial intelligence, aims are to advance bio-
engineering and drive tangible innovations 
across the areas of climate mitigation, agricul-
ture, supply chain resilience, and health sec-
tors. At the same time, the US strategy empha-
sizes the implementation of tangible measures 
aimed at mitigating biological risks linked to the 
progress of biotechnology. Further, the strat-
egy advocates for both biosafety and biosecu-
rity to guarantee that the development and uti-
lization of biotechnology aligns with overarch-
ing ethical principles, as well as international 
best practices. This approach aims to prevent 
unintentional or intentional harm to individu-
als, animals, and the environment. 

While some R&D needs address short-term 
challenges in scaling up existing technologies 
(5-7 years), others are dedicated to fostering 
long-term breakthroughs in pioneering techno-
logical advancements (up to 20 years). Recog-
nizing the overarching objective of increasing 
supply chain resilience, the strategy also under-
scores the importance of infrastructure devel-
opment and enhanced data utilization to pro-
actively identify and mitigate supply chain bot-
tlenecks. According to the US government, in-
terdisciplinary research and groundbreaking 
discoveries are considered the primary tools to 
ensure long-term global leadership of the US 
bioeconomy.  

                                                           
29 https://www.datawrapper.de/_/8xal2/. 
 

Overall, the comprehensive new strategy de-
scribed by the EO has certain limitations, chief 
among them being that the aspirations de-
scribed therein largely exist as unfunded man-
dates. It remains to be seen whether the US 
Congress will appropriate adequate funding to 
enable their achievement. As of now, the strat-
egy primarily serves as a guiding framework to 
facilitate cooperation and coordination be-
tween the public and private sectors. The ded-
icated implementation plan also mandated by 
the EO as due in June of 2023 was at the begin-
ning of 2024 several months late. The EO 
Tracker is an interesting instrument that can be 
considered also by other countries or regions 
engaging in bioeconomy policy and program 
implementation.29 

 
Asia/Pacific 

 
Major developments until 2020: According to 
the 2020 Global Bioeconomy Policy Report, Ja-
pan, Malaysia and Thailand in the Asia-Pacific 
region have implemented dedicated bioecon-
omy strategies. These strategies primarily em-
phasize high-tech advancements and industrial 
development within the bioeconomy sector. 
Key areas of focus include enhancing human 
health through medical innovations, collabora-
tion with the bioindustry for the production of 
bio-based products such as marine biodegrada-
ble plastics, and establishing centres of excel-
lence for bioeconomy research. Additionally, 
countries like China, India, Russia, South Ko-
rea, and Sri Lanka have developed bioecon-
omy-related strategies with a strong emphasis 
on high-tech approaches and biotechnology. 
Bioenergy plays a significant role in countries 
like India, Indonesia and New Zealand, with 
Australia's Queensland state having a specific 
roadmap for bioindustry development. New 

 

https://www.datawrapper.de/_/8xal2/
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Zealand,30 on the other hand, prioritizes 
growth and value-creation in its primary indus-
tries. In addition, its bioeconomy is driven by a 
15-year emissions reduction plan, which specif-
ically refers to actions for the development of 
a circular bioeconomy strategy.31 

Major developments since 2020: China has 
outlined its future direction for "National Eco-
nomic and Social Development" through its 
14th five-year plan, which extends until 2025, 
along with long-range objectives for 2035. The 
plan defines the bioeconomy as based on the 
protection, development, and utilization of bi-
oresources to drive the development of life sci-
ence and biotechnology to promote a blueprint 
for the sustainable development of human so-
ciety. Industrial biotechnology, in particular, is 
of special importance in achieving these goals.  

Over the past decade, official government doc-
uments have demonstrated China's keen inter-
est in advancing biotechnologies. However, a 
dedicated bioeconomy strategy had been ab-
sent until the recent development of the 14th 
five-year plan for bioeconomy development. 
With this plan, China has taken a significant 
step forward, placing an even greater emphasis 
on the development of the bioeconomy. It 
demonstrates China's growing commitment to 
bioeconomy development and aligning it with 
its broader national objectives. In the following 
section, we summarize the details of the new 
Chinese dedicated bioeconomy strategy. 

Further, the Japanese national bioeconomy 
strategy is subject to annual revisions. Japan 
also conducts a comprehensive review of its 
strategy every five years. A dedicated working 
team is currently involved in revising the bioe-
conomy strategy in preparation for 2024, mark-

                                                           
30 New Zealand had no bioeconomy related strategy ex-
cept a bioenergy policy - it is only now developing a bio-
economy focused one. 
31 https://environment.govt.nz/what-government-is-do-
ing/areas-of-work/climate-change/emissions-reduction-
plan/  
32 Around 33,677,750 USD or 30,724,930.62 EUR. 
33 Union Minister Dr Jitendra Singh says, India is set to 
achieve $150 billion Bio-Economy by 2025, which stood 

ing the fifth year of the strategy's implementa-
tion. The Japanese government has committed 
to a substantial fund, approximately 500 billion 
yen,32 for bio-manufacturing, showing Japan's 
ongoing efforts to advancing its bioeconomy. 

While India does not feature an explicit bioe-
conomy policy or strategy paper, there are high 
level announcements by the Indian govern-
ment to facilitate fast growth in the nation’s bi-
oeconomy.33 It may be expected that the vari-
ous bioeconomy-related policies in India will be 
consolidated in a dedicated strategy in the fu-
ture. It is noteworthy that India took the initia-
tive to place a bioeconomy policy paper on the 
G20 agenda.34 

Further, the Thai Government introduced the 
Bio-Circular-Green Economy (BCG) model as a 
strategic framework for national development 
and post-pandemic recovery. This model prior-
itizes the application of science, technology, 
and innovation to leverage Thailand's compar-
ative advantage in biological and cultural diver-
sity, transforming it into a competitive ad-
vantage.35 

China 
 

The Chinese 14th five-year plan for the bioecon-
omy36 identifies four key areas of develop-
ment:  

(i) biomedicine for life and health,  
(ii) modernization of agriculture,  
(iii) green and low-carbon biomass applica-

tions, and  
(iv) national biosecurity risk prevention 

and control.  

The last point highlights the ongoing challenge 
in China to cope with the COVID-19 pandemic, 
which has led to new efforts to integrate 

at over $100 billion in 2022. 
See:https://www.pib.gov.in/PressReleaseP-
age.aspx?PRID=1951126   
34 https://t20ind.org/research/circular-bioeconomy-and-
sdgs-proposals-for-the-g20/    
35 https://www.bcg.in.th/eng/background/  
36 https://www.gov.cn/zhengce/zhengceku/2022-
05/10/content_5689556.htm  

https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/emissions-reduction-plan/
https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/emissions-reduction-plan/
https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/emissions-reduction-plan/
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1951126
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1951126
https://t20ind.org/research/circular-bioeconomy-and-sdgs-proposals-for-the-g20/
https://t20ind.org/research/circular-bioeconomy-and-sdgs-proposals-for-the-g20/
https://www.bcg.in.th/eng/background/
https://www.gov.cn/zhengce/zhengceku/2022-05/10/content_5689556.htm
https://www.gov.cn/zhengce/zhengceku/2022-05/10/content_5689556.htm
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measures of prevention and control potential 
future pandemics into the country’s bioecon-
omy development plan.  

Biomedicine for life and health 
 

Within the biomedicine field, the Chinese gov-
ernment pursues a strategy change from 
“treatment-centred medicine“ towards 
“health-centred medicine“ and thereby con-
tributes to the “healthy China strategy.” The 
Chinese government sees enormous potential 
in improving disease prevention and early 
screening through a combined promotion of 
high-tech precision medicine, including ad-
vanced diagnostic technologies, high-end med-
ical imaging equipment, and intelligent, minia-
turized, and multifunctional medical devices 
with genetic testing. The use of genetic engi-
neering for the development of vaccines and 
therapeutic solutions for infections is also pri-
oritized. Further, the new strategy promotes 
advances in clinical care by emphasizing the de-
velopment of technologies such as microfluidic 
chips, automation, and cell and gene therapy 
products. The new Chinese development plan 
also aims to strengthen traditional Chinese 
medicine by promoting research to evaluate 
the efficacy of traditional approaches and the 
use of the knowledge for research and innova-
tion. In particular, the integration of traditional 
Chinese and Western medicine is emphasized, 
along with the development of biological con-
trol and green prevention and control technol-
ogies. 

The Chinese plan recognizes the vast potential 
of utilizing advanced information technologies 
to drive innovation in biotechnology within the 
field of biomedicine, explicitly addressing the 
development of a bioinformatics industry, cap-
italizing on artificial intelligence, big data, and 
advanced technologies. According to the plan, 
advancements in the bioinformatics industry 
are expected to significantly contribute to im-
proved disease research, personalized medi-
cine, and remote monitoring. To achieve these 
goals, the Chinese plan promotes specific tools 
such as data sharing facilitated by technologies 
like 5G, blockchain, and the Internet of Things. 

These technologies are aimed at enhancing 
drug traceability, connecting health data, and 
supporting regional health initiatives. Prioritiz-
ing the integration of online and offline medical 
services, convenience services, and the appli-
cation of health big data in various healthcare 
areas is also a key focus of the plan. 

Modernization of agriculture 
 

The Chinese understanding of biological agri-
culture refers to four main areas, including bio-
breeding, bio-fertilizers, bio-feeds, and bio-
pesticides. Within the 14th five-year plan, the 
government aims to respond to new trends, 
transitioning from “solving subsistence” to-
wards “nutrition diversification,” while the 
people's new expectations for higher levels of 
food consumption should be met. In the agri-
cultural sector, the new Chinese plan follows a 
strategy of sustainable intensification to in-
crease productivity and quality of agricultural 
production on existing land with positive envi-
ronmental and social impacts. Technological 
advancements to reach this goal include bio-
logical breeding and technologies like genome-
wide selection, systems biology, and synthetic 
biology to enhance breeding, production, and 
processing capabilities. The development of 
green agriculture, agricultural waste utiliza-
tion, and precision biotechnology in agriculture 
are also encouraged to improve land and re-
source utilization efficiency. Improving food se-
curity and the quality of nutrition continue to 
present a central societal goal for the Chinese 
government.  
 
Green and low-carbon biomass applica-
tions 
 

Chinese authorities see tremendous potential 
in the development of advanced bioengineer-
ing and biomanufacturing technologies and to 
replace fossil fuels and create new bio-based 
chemical materials in the transition from fossil 
energy to green, low-carbon, and renewable 
energy sources. The strategy is focusing on re-
searching and cultivating new biomass energy 
technologies, promoting biofuels, and integrat-
ing the biochemical industry with biomass 
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combustion blending standards. Efforts are be-
ing made to enhance the development of key 
technologies, like algae biofuels. The new Chi-
nese strategy also emphasizes the use of bio-
logical technologies for environmental protec-
tion, such as water denitrification and phos-
phorus removal, soil remediation, and waste 
utilization. 

Political and legal framework 
 

The new Chinese bioeconomy development 
plan places considerable emphasis on techno-
logical advancements. It also dedicates a sub-
stantial section to governance, outlining the 
necessary enhancements to the political and 
legal framework to facilitate the growth of the 
bioeconomy. These include: 

(i) Improvements of the drug and medical 
device approval process.  

(ii) Improvements of the basic medical in-
surance system in order to ensure ac-
cessibility, affordability, quality, and 
coordination in healthcare delivery. 

(iii) A better protection of intellectual 
property to foster innovation in the 
fields of pharmaceuticals and biologi-
cal resources, including data protec-
tion rights.  

(iv) Strengthening the utilization of finan-
cial funds, venture capital, credits and 
foreign investments to support the de-
velopment of the bioeconomy and the 
protection of biodiversity in develop-
ing countries. 

(v) Ensuring a continuous influx of inter-
disciplinary trained professionals and 
experts in fields such as life sciences, 
medicine, physics, informatics, and re-
lated disciplines. 

(vi) Commitments to actively engage in 
global governance related to the bioe-
conomy. The proposed measures in-
clude collaboration on global health 
challenges, the internationalization of 
China's pharmaceutical industry, and 

                                                           
37 The UK has meanwhile withdrawn its national bioe-
conomy strategy. 

biodiversity conservation on a global 
scale.  

(vii) Establishing specialized regional cen-
tres to implement pilot projects in ar-
eas such as cell therapy, traditional 
Chinese medicine, medical device reg-
istration, or fostering comprehensive 
innovation.  

(viii) Developing several bioeconomy pilot 
zones taking the lead in piloting reform 
measures in in science, technology and 
innovation, production application, 
market supervision, finance, pricing, 
and international cooperation, thus 
encouraging the development of new 
technologies, new industries, new 
business models and formats. 

 

Europe 
 
Major developments until 2020: As shown in 
the 2020 Global Bioeconomy Report, within Eu-
rope, the European Union plays a pivotal role 
in shaping national bioeconomy policy strate-
gies. In 2010 Germany published the first dedi-
cated national bioeconomy research strategy, 
followed by a policy strategy in 2013. The Euro-
pean Commission presented a bioeconomy 
strategy for Europe in 2012, which prompted 
the development of national bioeconomy strat-
egies by EU Member States. Finland emerged 
as a prominent bioeconomy nation in Europe 
with the publication of a dedicated policy strat-
egy in 2014. Between 2014 and 2020, eight Eu-
ropean countries, including Austria, France, 
Ireland, Italy, Latvia, the Nordic Countries, and 
Spain, have adopted dedicated bioeconomy 
policy strategies. Furthermore, the United 
Kingdom,37 a former EU Member State, also 
formulated its own dedicated bioeconomy 
strategy before 2020. Germany published an 
updated strategy in 2020. 
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Several European countries, including the 
Netherlands and Sweden, adopted compre-
hensive bioeconomy-related strategies until 
2020. In Belgium the region of Flanders devel-
oped a sub-national bioeconomy strategy. Ad-
ditionally, according to the 2020 Global Bioe-
conomy Policy Report, European countries fre-
quently incorporated the bioeconomy into 
wider green or blue growth strategies or within 
circular economy strategies. Portugal's bioe-
conomy roadmap highlighted its key role and 
emphasis on the “blue” bioeconomy, which en-
tails knowledge-based production and utiliza-
tion of aquatic (i.e., “blue”) bioresources for in-
novative products, processes, and services. Fi-
nally, the 2020 Report shows that many Euro-
pean regions have integrated the bioeconomy 
into their policy agendas, resulting in the for-
mulation of sub-national bioeconomy strate-
gies. Regions in France, Germany, Norway and 
Spain, such as Andalucía, Baden-Wurttember, 
Basque Country, Bavaria, Castilla León, Extre-
madura, Grand Est, Haute-de-France, Inn-
landet, Ostfold, Rogaland and Trondelag, , , , 
have developed dedicated strategies to pro-
mote bioeconomy initiatives.  

Major developments since 2020: The bioecon-
omy policy in the EU is evolving dynamically. 
Particularly noteworthy, compared to the doc-
umented situation until 2020, is the publication 
of a "Progress Report" in 2022 on the imple-
mentation of the updated EU bioeconomy 
strategy and its Action Plan in the EU by the Eu-
ropean Commission, which also includes a 
dedicated chapter on the future strategic de-
velopment of the bioeconomy in the EU. Ac-
cording to the EU progress report, there has 
been notable advancement in the adoption, 
implementation, and coherence of national 
and sub-national bioeconomy strategies over 
the past decade. Currently, 11 European Union 
Member States have specific bioeconomy 
strategies, while seven Member States are in 
the process of developing their strategies. The 

                                                           
38 https://knowledge4policy.ec.europa.eu/publica-
tion/sustainable-bioeconomy-europe-strengthening-
connection-between-economy-society_en 

2020 report covers these developments. How-
ever, significant new efforts have occurred in 
four countries: Austria, Finland, Ireland and 
Portugal. Austria, Ireland, and Portugal have 
expanded their bioeconomy strategies by pub-
lishing dedicated action plans, while Finland, 
which initially published its strategy in 2014, 
has updated its approach aiming to double the 
value added from the bioeconomy by 2035 in 
an ecologically, socially, and economically sus-
tainable way. Next, we will systematically sum-
marize these two advancements.  

European Union 
 

The progress report was preceded by the fol-
lowing developments: In October 2018, the EU 
published a revised Bioeconomy Strategy and 
Action Plan titled “A Sustainable Bioeconomy 
for Europe: Strengthening the connection be-
tween economy, society, and the environ-
ment.”38 This update introduced new priorities 
for the bioeconomy (e.g., understanding the 
ecological boundaries of the bioeconomy), em-
phasizing its role in climate protection and sus-
tainable development in Europe. The updated 
strategy maintained the original five objectives 
for the bioeconomy that were part of the 2012 
original bioeconomy strategy: 

(i) Ensuring food and nutrition security. 
(ii) Sustainable management of natural re-

sources.  
(iii) Reducing dependence on non-renewa-

ble resources.  
(iv) Mitigating and adapting to climate 

change. 
(v) Enhancing European competitiveness 

and job creation.  

The Commission published the progress report 
on the implementation of the EU Bioeconomy 
Strategy in May 2022, which underscores the 
integration of the bioeconomy within the Euro-
pean Green Deal.  
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The report emphasizes the significance of effi-
cient bioeconomy governance to maximize 
synergies and navigate trade-offs during its im-
plementation. It highlights the importance of 
bioeconomy policies that embrace all aspects 
of sustainability, including responsible man-
agement of land and biological resources 
within ecological boundaries, the promotion of 
sustainable value chains and consumption pat-
terns, and social fairness and a just transition 
for all stakeholders involved. 

Progress in the European Union  
bioeconomy  
 

The Progress Report indicates that headway 
has been made towards achieving the primary 
objectives of the EU Bioeconomy Strategy. Sev-
eral national and sub-national bioeconomy 
strategies are promoting cooperation across 
sectors and embracing sustainability principles, 
while investing in bioeconomy innovation. No-
tably, Central and Eastern European countries 
have made significant progress in bioeconomy 
development and consolidated political com-
mitment and Research and Investment (R&I) 
frameworks through the establishment of the 
BIOEAST initiative.39 Moreover, there is a grow-
ing mobilization of private investments and re-
search in food and other bio-based industries, 
showcasing promising advancements. For ex-
ample, the EU bioeconomy strategy led to the 
establishment of the Bio-based Industries Joint 
Undertaking (BBI JU), attracting private invest-
ments and promoting R&D in the European 
bio-based industry. With EUR 975 million from 
the European Commission and EUR 2.73 billion 
from the private sector (represented by the 
Bio-based Industries Consortium [BIC]), 142 
bio-based industry projects focused on sustain-
able alternatives to fossil-based products were 

                                                           
39 https://bioeast.eu/  
40 European Commission, Directorate-General for Re-
search and Innovation, European bioeconomy policy – 
Stocktaking and future developments: Report from the 
Commission to the European Parliament, the Council, 
the European Economic and Social Committee and the 

funded between 2014 and 2021. The succes-
sor, the Circular Bio-based Europe Joint Under-
taking (CBE JU) partnership (2021-2031), aims 
to further strengthen the EU bio-based sectors. 
The CBE JU is endowed with an EU contribution 
of EUR 1 billion and a contribution of at least 
the same amount from the BIC. Together, these 
unique public-private partnerships have so far 
invested EUR 5.7 billion to support the Euro-
pean Green Deal and the UN Sustainable Devel-
opment Goals.40 Examples of other notable bi-
oeconomy related initiatives are the inclusion 
of the construction sector into the bioeconomy 
New European Bauhaus41) and the EU Mission: 
Restore our Ocean and Waters.42  

Overall, Europe's position in the global market 
for bio-based chemicals and materials remains 
strong. However, the progress report also iden-
tifies gaps in the current Action Plan that ne-
cessitate further attention. These include a 
need for enhanced management of land and bi-
omass supply and demand to meet environ-
mental and economic requirements in a cli-
mate-neutral Europe, as well as efforts to fos-
ter more sustainable consumption patterns. 

Strategic outlook 
 

The final section of the EU progress report is of 
particular significance. In this section, the Com-
mission highlights potential future directions 
for the bioeconomy in the EU. Notably, the 
Commission sees the need to develop a bioe-
conomy that produces robust social outcomes, 
while operating strictly within the defined lim-
its of the earth’s resources and ecosystems 
(i.e., “planetary boundaries”). A significant 
measure towards attaining this objective is the 
expansion of the current Knowledge Centre for 
Bioeconomy and its EU Bioeconomy Monitoring 
System. The Commission emphasizes the im-
portance of gaining a deeper understanding of 

Committee of the Regions, Publications Office of the Eu-
ropean Union, 2022, https://data.eu-
ropa.eu/doi/10.2777/997651  
41 https://new-european-bauhaus.europa.eu/index_en  
42 https://research-and-innovation.ec.europa.eu/fund-
ing/funding-opportunities/funding-programmes-and-
open-calls/horizon-europe/eu-missions-horizon-eu-
rope/restore-our-ocean-and-waters_en  

https://bioeast.eu/
https://data.europa.eu/doi/10.2777/997651
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https://new-european-bauhaus.europa.eu/index_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/restore-our-ocean-and-waters_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/restore-our-ocean-and-waters_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/restore-our-ocean-and-waters_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/restore-our-ocean-and-waters_en
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the potential synergies and trade-offs linked to 
technology and policy options through better 
monitoring and integrated assessments.  

These assessments should encompass a com-
prehensive analysis of the impacts of the soci-
oeconomic and environmental systems in the 
bioeconomy, accounting for interconnections 
and feedback mechanisms. When addressing 
the projected “biomass gap” between future 
demand and supply of biomass for food, mate-
rials, and energy, special policy priorities 
should be given to environmental concerns. To 
enable such bioeconomy policies, the Commis-
sion argues for the development and imple-
mentation of an integrative assessment frame-
work at the EU and national levels for under-
standing and resolving trade-offs on land-use 
to optimize the societal benefits from land, 
aquatic area and biological resources, including 
biodiversity and other ecosystem services.  

Regarding the supply side, the Commission em-
phasizes the need to enhance the skills and 
qualifications of the European Union’s work-
force to effectively participate in emerging in-
novative bio-based value chains. Furthermore, 
it stresses the importance of strengthening re-
search and innovation through public and pri-
vate investments to promote long-term trans-
formative changes in the bioeconomy. 

Regarding the demand side and based on the 
holistic approach of the bioeconomy in the EU, 
the Commission suggests that consumption 
patterns need to become more sustainable to 
guarantee the environmental integrity of the 
bioeconomy. It is argued that consumer-driven 
bioeconomy action can trigger high invest-
ments in sustainable bioeconomy businesses 
and drive the sustainable transformation of re-
gions and Member States. Consequently, the 
Commission will put more focus on the total 
demand for biological resources aiming to facil-
itate the transition to more sustainable con-
sumption practices. Additionally, the progress 

                                                           
43 https://julkaisut.valtioneuvosto.fi/bitstream/han-
dle/10024/163969/VN_2022_5.pdf  

report provides an overview of research and in-
novation projects of relevance for the bioecon-
omy and funded through Horizon Europe, the 
EU’s framework program for research and in-
novation. Finally, the Commission highlights 
the importance of enhancing stakeholder en-
gagement at all levels for a successful imple-
mentation of the bioeconomy, as it enables a 
connection between policy initiatives and local 
realities. 

Finland 
 

In 2014, Finland introduced its first compre-
hensive policy plan for the bioeconomy titled 
"The Finnish Bioeconomy Strategy – Sustaina-
ble growth from bioeconomy."43 This strategy 
is significant, being one of the pioneering na-
tional bioeconomy strategies in Europe. It out-
lined a comprehensive set of objectives and ac-
tions, driving Finland to emerge as the fore-
most bioeconomy leader in Europe. The up-
dated Bioeconomy Strategy of 2022 builds 
upon the progress made so far, while also 
adapting to the latest advancements and evolv-
ing knowledge base. 

The updated Finnish strategy is committed to 
the EU’s European New Green Deal and the 
SDGs. It explicitly embraces a holistic approach 
to a sustainable bioeconomy, encompassing 
social, economic, and environmental compo-
nents. In addition, the Finnish strategy is based 
on the concept of a circular economy, which 
aims to valorize the natural resources available 
in the form of biomass—organic matter found 
in forests, agriculture, the sea, and fresh wa-
ter—efficiently and in an environmentally 
friendly manner to produce food, energy, prod-
ucts, and services. 

An important policy innovation of this updated 
national bioeconomy strategy is that it postu-
lates a quantitative target for the bioeconomy: 
The main objective of the strategy is to double 
the value added generated by the bioeconomy 
between 2022 and 2035 by fostering economic 

https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/163969/VN_2022_5.pdf
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/163969/VN_2022_5.pdf
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growth and job creation through sustainable 
solutions that produce high-value products and 
services. In 2019, the value added by the bioe-
conomy in Finland amounted to EUR 26 billion. 
The strategy sets a target to accelerate the an-
nual growth rate of the bioeconomy's value 
added from 3% to 4%. If the objective is 
achieved, the Finnish bioeconomy's value 
added is projected to reach EUR 50 billion by 
2035. 

In contrast to the strategies pursued by the 
United States and China, the Finnish approach 
places less emphasis on promoting the eco-
nomic growth of the bioeconomy solely 
through increasing bio-based production vol-
umes. Instead, it recognizes the importance of 
shifting the focus towards investments and 
production methods that generate higher 
value added from existing biomass, thereby en-
hancing the environmental performance of the 
bioeconomy. According to the updated Finnish 
strategy, the bioeconomy is positioned to have 
a vital role in facilitating the transition towards 
a more environmentally sustainable society. It 
offers solutions to address global challenges, 
such as those related to climate change and bi-
odiversity. By actively engaging bioeconomy 
solutions in the green transition, it is more 
likely to make socially and regionally equitable 
changes, while ensuring long-term sustainabil-
ity. 

The Finnish strategy encompasses a wide range 
of policy measures to achieve these objectives. 
These measures include supportive policies for 
research, development, and innovation (RDI), 
as well as demand- and supply-side support for 
upscaling and commercialization.  

Research, development and innovation 
policies 
 

The Finnish strategy recognizes the significance 
of advanced biotechnology, including genetic 
engineering and the application of AI. How-
ever, unlike the US and Chinese strategies, the 
emphasis on these aspects is rather modest. 
The Finnish RDI policies primarily concentrate 

on enhancing the efficient and sustainable uti-
lization of existing biomass reserves within an 
advanced circular economy framework. The 
Finnish strategy includes specific measures to 
advance its goals:  

(i) Establishing partnerships between re-
search and business sectors to facili-
tate the development of business mod-
els and products that integrate re-use 
and recycling potentials right from the 
initial stages of product design, devel-
opment, and marketing. 

(ii) The development of model regions and 
demonstration plants for new, innova-
tive bio-products that showcase fully 
integrated circular economies. 

(iii) Advancing bioeconomy monitoring ca-
pabilities to enhance companies' 
knowledge bases in efficiently allocat-
ing and cascading the use of biomass.  

Overall, these measures should promote sus-
tainable practices and innovation within the bi-
oeconomy, fostering collaboration between re-
search and business sectors while encouraging 
the adoption of circular economy principles. 

Supply and demand side policies 
 

The upscaling and commercialization of bio-
based products are acknowledged as signifi-
cant challenges in all the discussed bioecon-
omy strategies. In recognition of this concern, 
the Finnish strategy encompasses a set of tar-
geted measures to support the growth of the 
bioeconomy. On the supply side, the measures 
include subsidies for bio-based industries, im-
proved partnerships between public and pri-
vate finance to generate sufficient venture cap-
ital, streamlining the permission process for bi-
oproduction plants to create a competitive en-
vironment, and the education of a specialized 
workforce tailored to the needs of the bioecon-
omy. On the demand side, the Finnish strategy 
focuses on increasing stakeholder and con-
sumer acceptance of bio-based products. This 
is pursued through initiatives such as the devel-
opment of information tools that provide in-
sights into the carbon footprints of different 
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products, thereby enabling informed decision-
making and enhancing the market demand for 
sustainable alternatives. The Finnish strategy 
recognizes the importance of international co-
operation, particularly with Nordic European 
countries to advance the bioeconomy. Collabo-
ration and partnership at the international 
level are seen as crucial for driving progress in 
the bioeconomy.  

By implementing these measures, the Finnish 
strategy addresses the challenges associated 
with upscaling and commercialization, paving a 
likely pathway for the successful growth and 
adoption of bio-based products within the bio-
economy. The Finnish strategy specifies plans 
for various economic sectors (particularly the 
forestry sector) and proposes establishment of 
a comprehensive monitoring system to track 
progress towards the defined goals. 

Austria 
 

The national bioeconomy strategy in Austria—
adopted by the Austrian Government in 2019—
envisions an economy that harmonizes tech-
nology and ecology. It is designed to address 
global societal challenges such as climate 
change, food and water scarcity, and environ-
mental pollution. Further, the strategy should 
promote the decarbonization of Austria's soci-
ety and economy.  

The Austrian strategy aligns closely with the 
goals of the EU strategy and the principles of 
the European Green Deal, emphasizing a ro-
bust focus on climate and environmental con-
cerns. It expects the bioeconomy to play a sig-
nificant role in reducing greenhouse gas emis-
sions by 2030 and contributing to a more sus-
tainable future. 

Recently, in 2022, the Austrian Government re-
leased a bioeconomy action plan to effectively 
implement the targets and goals outlined in the 
2019 bioeconomy strategy.44 The development 
of policy measures for this plan is noteworthy 
in terms of governance, as it adopted a bottom-
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up and inclusive stakeholder approach promot-
ing a collaborative and participatory decision-
making process to bioeconomy governance. A 
total of 20 events took place, involving over 
400 experts from businesses, research institu-
tions, associations, social partners, NGOs, and 
public entities. Around 800 inputs were gath-
ered during these events, which were then 
consolidated into over 100 measures through 
an aggregation processes. Each measure un-
derwent evaluation and prioritization by the 
three ministries involved in the process. The 
aim was to refine the content of the measures 
and identify high-priority actions aligned with 
the objectives of the Austrian Bioeconomy 
Strategy. Therefore, the Bioeconomy Action 
Plan is structured into 11 thematic areas, fur-
ther divided into specific action fields contain-
ing a total of 113 defined measures to be im-
plemented in an all-of governance approach. 

Research and development 
 

Like many other strategies, the Austrian bioe-
conomy action plan recognizes the crucial im-
portance of R&D activities in the growth of a 
sustainable bioeconomy. Some R&D-related 
policy measures within the Austrian bioecon-
omy action plan are focused on progress in the 
field of precision agriculture. Here, the empha-
sis is on sustainable and productive farming 
practices that maximize yields, reduce waste, 
and contribute to the overall sustainability of 
the bioeconomy.  

However, like the Finnish Strategy and over-
arching EU bioeconomy model, the majority of 
the R&D-related policy measures in the Aus-
trian bioeconomy action plan aims to optimize 
the efficient and sustainable utilization of the 
available biomass reserves by implementing 
advanced circular and sharing economy frame-
works. Examples include: 

(i) Measures to promote innovations in 
the development of fibres and textiles 
to be used within sustainable sorting 
and recycling processes,  
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(ii) the development of environmentally 
safe bio-based plastic substitutes (such 
as biodegradable and non-micro-
plastic-generating plastics), and  

(iii) the establishment of demonstration 
facilities for biorefineries.  

The Austrian innovation policies promote part-
nerships between research and business and 
public funders to create inventions and new 
business models that ensure the responsible 
and efficient use of biomass throughout its 
lifecycle, especially for the forest and wood 
sectors. Finally, the Austrian strategy acknowl-
edges the significance of incorporating 
knowledge and insights from the humanities, 
social sciences, and cultural studies into the de-
velopment of policies, recognizing the pro-
found societal challenges that accompany the 
transition to a bio-based economy. 

Supply and demand side policies 
 

On the demand side, the Austrian action plan 
aims to encourage changes in consumer behav-
iour. The consumption of regional products is 
to be promoted and food retailers are encour-
aged to provide food in a demand-responsive 
manner that minimizes food waste. It also in-
cludes interventions by the Austrian govern-
ment in the fuel market to gradually increase 
the minimum blend of biofuels. Furthermore, 
the bioeconomy action plan acknowledges the 
significance of raising awareness and conduct-
ing image campaigns among all stakeholders to 
enhance acceptance for environmentally and 
climate-friendly bioeconomic models. On the 
supply side, the action plan emphasizes new 
standard systems that reduce transaction costs 
in new markets for bio-based products. Exam-
ples include certifications in trade with second-
ary bioresources derived from waste. Direct 
government subsidies primarily target the pro-
motion of a sustainable forest and wood indus-
try.  

                                                           
45 https://apambiente.pt/sites/default/files/_A_APA/Ini-
ciativas_transectoriais/bioeconomia/PABS_Dez2021.pdf 

Finally, it is worth mentioning that the bioecon-
omy action plan in Austria emphasizes the im-
portance of sustainable spatial planning mod-
els. These efforts, which are in line with the 
EU's plans, aim to prevent further land sealing 
and preserve the existing agricultural land for 
biomass cultivation as much as possible. Over-
all, the Austrian bioeconomy action plan re-
flects a strong ecological focus. The bioeco-
nomic transformation is understood as a broad 
societal process that involves a multitude of 
stakeholders. 

Portugal 
 

Very recently, the Portuguese government re-
leased a new action plan for advancing a sus-
tainable bioeconomy, titled "Plano de Ação 
Para a Bioeconomia Sustentável Horizonte 
2025"45 (Action Plan for Sustainable Bioecon-
omy Horizon 2025). In alignment with the Eu-
ropean Green Deal, the plan places a strong 
emphasis on prioritizing the preservation and 
sustainable use of biological resources, while 
explicitly referencing the Sustainable Develop-
ment Goals (SDGs). These guiding principles es-
tablish a framework for several recommended 
measures designed to achieve the following 
overarching objectives: 

(i) Promote bio-based economic activities 
with low carbon intensity 

(ii) Guaranty food and nutrition security 
(iii) Sustainable use of renewable natural 

resources and safeguard biodiversity 
(iv) Promote innovative and bio-based in-

dustries using smart/intelligent pro-
cesses 

(v) Promote competitiveness and employ-
ment at local and regional scales 

(vi) Promote consumer awareness and 
sensitization 
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Coordinated policy action across bioe-
conomy sectors 
 

The Portuguese action plan underscores the 
necessity for coordinated policy actions to fos-
ter the growth of a sustainable bioeconomy, 
encompassing various biological sectors and 
leveraging the efficiency of transformation 
through the adoption of Industry 4.0 models 
and innovations. The shift towards a new bio-
based economy involves enhancing the valua-
tion of natural biological capital to strengthen 
local businesses and communities in sectors 
such as agriculture, forestry, fishing, aquacul-
ture, water management, and processing. Con-
sumers are recognized as central beneficiaries 
in bioeconomy transitions. The action plan also 
outlines key initiatives, including promoting 
sustainable biological resource use, developing 
more resilient value chains, reducing depend-
ence on fossil resources, striving for carbon 
neutrality, and bolstering regional develop-
ment. The detailed plan articulates five axes for 
the effective implementation of bioeconomy 
policies:  

(i) Incentivize sustainable production 
based on regional resources 

(ii) Promote circular and sustainable bio-
industries 

(iii) Bioeconomy and sustainability moni-
toring 

(iv) Promote research and innovation 
(v) Education and training 

 
Governance 
 

To achieve its objectives, the Portuguese Gov-
ernment adopts an integrated governance ap-
proach. Specifically, the action plan outlines 
the establishment of an "Interministerial Com-
mission for Sustainable Bioeconomy," tasked 
with overseeing policy alignment with the prin-
ciples of a sustainable bioeconomy and rele-

                                                           
46 https://assets.gov.ie/2244/241018115730-
41d795e366bf4000a6bc0b69a136bda4.pdf 
47 https://www.gov.ie/en/publication/a1bb6-bioecon-
omy-policy/#irelands-bioeconomy-action-plan-2023-
2025 

vant sectoral policies. Additionally, a coordina-
tion group, headed by the Portuguese Environ-
ment Agency, is tasked with coordinating deci-
sion-making, promoting intersectoral coopera-
tion, and monitoring the implementation of bi-
oeconomy-related policies. This group incorpo-
rates representatives from various government 
sectors and actively engages civil society repre-
sentatives from education, scientific research, 
environmental NGOs, business associations, 
and other relevant stakeholders. 

Ireland 
 

In the “2018 National Policy Statement on the 
Bioeconomy”46, Ireland developed its long-
term vision and guiding principles for a striving 
Irish Bioeconomy. In detail, this document em-
phasizes Ireland's commitment to harness its 
bioeconomy's potential in alignment with stra-
tegic objectives on sustainable development, 
climate action, circular economy, competitive-
ness, and rural/regional development. With 
the recent publication of the “Bioeconomy Ac-
tion Plan 2023-2025”47 in October 2023, the 
Irish government has now taken a further sig-
nificant step towards turning Ireland into a 
global bioeconomy leader.  

Similar to other states with dedicated bioecon-
omy strategies, the Irish government envisions 
the bioeconomy playing a pivotal role in 
achieving a variety of core national develop-
ment goals. This includes: 

• “Boosting employment and new business 
opportunities in rural, regional, urban, and 
coastal areas, through new and innovative 
products, services, and technologies, 

• increasing food and energy security, 

• supporting climate action by displacing 
fossil fuels, 
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• promoting a circular economy and reduc-
ing waste, 

• providing high-value diversification oppor-
tunities for transforming the agri-food sys-
tem, and 

• leveraging research, development, and in-
novation capabilities to address Ireland’s 
bioeconomic, societal, and environmental 
challenges.”48 

The recently released action plan takes into ac-
count advancements at both the EU and inter-
national levels, notably acknowledging the EU 
Commission's progress report on the bioecon-
omy strategy. It also considers the EU Council 
conclusions on the bioeconomy.  

This awareness of global and regional develop-
ments ensures the alignment of the national 
Irish action plan with broader international ef-
forts and best practices in the field of bioecon-
omy. 

Defining policy actions 
 

The action plan explicitly acknowledges the Eu-
ropean recognition of the circular economy's 
potential benefits for economies and societies. 
Moreover, the plan takes a comprehensive ap-
proach to the bioeconomy, as outlined in the 
seven key action pillars set by the Irish Govern-
ment. 

(i) Governance and awareness: Enhance 
understanding and awareness of the 
bioeconomy, fostering coordination 
among policies. 

(ii) Research, development, and innova-
tion: Integrates bioeconomy opportu-
nities into national research programs, 
emphasizing scaling-up through pilot 
projects and knowledge transfer. 

(iii) Nature, climate, energy, and circular 
economy: Aligns bioeconomy develop-
ment with sustainability, circularity, 

                                                           
48 Government of Ireland, Action Plan for the Bioecon-
omy 2023-205, p. 6. 

and the transition to a net-zero econ-
omy. 

(iv) Agriculture, food, forestry, and the 
marine environment: Focuses on bio-
mass and biomaterial generation, sup-
porting bioeconomy initiatives, advi-
sory services, and material recircula-
tion. 

(v) Communities, regions, and cities: 
Boosts local and regional bioecono-
mies through improved governance, 
funding utilization, and support for so-
cial enterprises. 

(vi) Industry and enterprise: Facilitate the 
transition from piloting to commercial-
ization, guiding bioeconomy actors, 
enhancing sustainability, circularity, 
and coordinating investment. 

(vii) Knowledge and skills: Promote bioe-
conomy education at all levels, ensur-
ing continuous learning and profes-
sional development. 

The Bioeconomy Action Plan 2023-2025 marks 
Ireland’s next step in advancing a holistic bioe-
conomy. It is supported by a High-Level Bioe-
conomy Implementation and Development 
Group that brings together 11 government de-
partments and 8 agencies. Recent years have 
also seen the integration of the bioeconomy 
across major sectoral strategies in areas such 
as climate, research and innovation, rural and 
regional development, and smart specializa-
tion. 

 

Sub-national, bioeconomy 
strategies 
 
 

The last section of this report addresses subna-
tional bioeconomy strategies. As mentioned 
earlier, various policy initiatives, particularly 
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within the EU, have supported and stimulated 
the formulation of sub-national government 
strategies in many countries. These strategies 
are typically developed by political authorities 
at the sub-state level in federal systems, rather 
than the central government. Our research has 
identified three relevant sub-national bioecon-
omy strategies published in the past three 
years: Saxony-Anhalt in Germany, the state of 
Pará in Brazil, and Queensland in Australia, 
where an existing strategy has been updated. 
These strategies are based on the specific char-
acteristics, resources, priorities, and challenges 
of each region. However, all strategy docu-
ments reflect the overarching objective to im-
prove the use of bio-based resources in a sus-
tainable and inclusive manner, fostering eco-
nomic growth, protecting the environment, 
and enhancing social well-being. 

The Central German Mining Region 
 

The Central German Mining Region, also known 
as the Mitteldeutsches Revier, refers to a re-
gion located in the triangle of the federal states 
of Saxony-Anhalt, Saxony, and Thuringia. The 
region has been heavily influenced by coal min-
ing and the chemical industry that developed 
around this fossil resource. Like other coal-
driven industrial regions, Central Germany has 
been affected by the decline of these industrial 
cores and is facing significant structural chal-
lenges today. The bioeconomy has been identi-
fied as a key strategic area that can leverage 
the region's local strengths for successful struc-
tural transformation and economic growth 
while playing a crucial role in achieving climate 
targets. 

Given the interest expressed by companies in 
the bioeconomy sector to invest in the region, 
the strategic policy document published by the 
state government of Saxony-Anhalt empha-
sizes the necessity to establish the region as a 
model for the bioeconomy.49 The document 
highlights the importance of implementing 

                                                           
49 https://www.mitteldeutschland.com/wp-content/up-
loads/2021/06/010621_biooekonomie-strategiepa-
pier.pdf 

flagship projects to attract international corpo-
rate investments. Additionally, it emphasizes 
the need to strengthen R&D, workforce devel-
opment, and industrial infrastructure develop-
ment to support sustained growth. Moreover, 
there is a focus on actively shaping the region's 
reputation as a leading model for the develop-
ment of a bio-based industry. The production 
of bio-based platform chemicals and their use 
in regional value-added chains in the chemical 
industry can provide new jobs while, at the 
same time, contributing to the transition to-
wards a climate-friendly chemical industry. 

Queensland, Australia 
 

The Queensland Government launched the 
State’s first Biofutures Roadmap and Action 
Plan in 2016 with the aim to establish Queens-
land—traditionally a major mining region, now 
looking to transition—as a world-leading and 
sustainable region for the bio-based industry. 
The term “Biofutures” refers to the industrial 
biotechnology and bioproducts sectors that de-
velop sustainable products from organic and 
waste resources instead of fossil fuels. This in-
volves innovative technologies that convert 
feedstocks from agriculture, forestry, algae, 
and waste into various bioproducts such as 
chemicals, fuels, rubber, cosmetics, and tex-
tiles. These bioproducts offer renewable and 
environmentally friendly alternatives to tradi-
tional chemical and fuel refining processes. As 
is often the case in regional strategies, the bio-
economy is recognized as a catalyst for eco-
nomic development, providing avenues for in-
novation, job generation, and growth within 
the region. The roadmap focuses on innova-
tion, creating jobs, and attracting investments 
in bio-based industries. It also outlines sub-
strategies for developing advanced biofuels, bi-
oplastics, and biochemicals.  

In 2022, the Queensland Government released 
an updated action plan that recognized the 
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achievements of the previous strategic initia-
tive, which was launched in 2016.50 The revised 
document specifically recognizes noteworthy 
milestones achieved in the biofuel industry, 
such as the successful development of Austral-
ia's first sustainable aviation fuel. Furthermore, 
the document reaffirms Queensland's commit-
ment to promote the local biofuel market 
through collaborations with key sectors such as 
aviation, construction, maritime, and 
transport. The action plan comprises three 
main efforts:  

(i) Creation and maintaining a favourable 
policy environment that supports the 
growth of the Biofutures industry.  

(ii) Provision of additional assistance for 
targeted initiatives to develop specific 
industries.  

(iii) Identification and promotion of invest-
ment opportunities within Queens-
land. 

The aforementioned strategy document by 
Saxony-Anhalt involves a comprehensive anal-
ysis of the existing potentials in the Central 
German Mining Area to facilitate the transition 
from carbon-intensive and fossil-based re-
gional economic systems towards a bioecon-
omy model region. The strategy emphasizes 
the promotion of R&D activities in the region 
and the establishment of partnerships be-
tween industry and research institutions, capi-
talizing upon the region's comparative ad-
vantages. Additionally, the strategy aims to co-
ordinate and integrate policy actions across 
three German federal states. 

On the other hand, the Queensland roadmap 
assigns the private sector a prominent role and 
policy actions primarily target the establish-
ment of new bio-based industries. Queensland 
highlights the successful development of the 
sustainable aviation fuel industry as a major 
achievement. This clearly demonstrates that 
significant investments by the private sector 

                                                           
50 https://www.statedevelopment.qld.gov.au/__data/as-
sets/pdf_file/0023/72239/biofutures-roadmap-and-ac-
tion-plan-june-2022.pdf 

are crucial for the realization of bioeconomic 
transformations. As highlighted in an upcoming 
article published in the Bioeconomy Journal,51 
based on findings from a global expert survey, 
it is evident that the commercialization and 
scaling up of the bioeconomy continue to pre-
sent significant challenges. 

Pará, Brazil 
 

The state of Pará in Brazil, characterized by its 
expansive Amazon rainforest, is pioneering the 
development of an inclusive bioeconomy. With 
78% of its territory covered by native vegeta-
tion, Pará aims to develop a forest-based bioe-
conomy that gives priority to biodiversity and 
socio-biodiversity.52 This strategic vision ex-
tends beyond mere sustainable production, us-
ing a holistic approach that incorporates green 
infrastructure, job creation, and the promotion 
of low-carbon socio-economic growth. 

The state government of Pará officially 
launched its Bioeconomy Strategy during the 
2021 World Bioeconomy Forum in Belem. In ac-
cordance with the state’s policy on climate 
change the regional government mandated the 
creation of a State Bioeconomy Plan within a 
year. The decree emphasized the need for col-
laboration with public entities, the private sec-
tor, NGOs, research institutions, and repre-
sentatives of indigenous peoples and tradi-
tional communities. 

Structured around three core axes, the State 
Bioeconomy Strategy focuses on research, de-
velopment, and innovation. This axis aims to 
apply scientific knowledge for inclusive socio-
economic and environmental benefits. The sec-
ond axis, Cultural Heritage and Genetic 
Knowledge, emphasizes the recognition, pro-
tection, and valorization of traditional prac-
tices. It integrates these practices into the 
state's low-emission socio-economic develop-
ment policies, ensuring socio-environmental 

51 https://www.sciencedirect.com/science/arti-
cle/pii/S2667041023000137  
52 https://www.semas.pa.gov.br/wp-content/up-
loads/2023/01/Plano-Estadual-V9_pg-simple-2-1.pdf  

https://www.sciencedirect.com/science/article/pii/S2667041023000137
https://www.sciencedirect.com/science/article/pii/S2667041023000137
https://www.semas.pa.gov.br/wp-content/uploads/2023/01/Plano-Estadual-V9_pg-simple-2-1.pdf
https://www.semas.pa.gov.br/wp-content/uploads/2023/01/Plano-Estadual-V9_pg-simple-2-1.pdf
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safeguards and protection of the genetic herit-
age associated with cultural knowledge and bi-
odiversity. The third axis, sustainable produc-
tion chains and businesses, strives to enhance 
the value of biodiversity products. 

By emphasizing sustainable development, cul-
tural preservation, and biodiversity-based eco-
nomic growth, Pará sets a precedent for re-
gions worldwide grappling with similar envi-
ronmental and socio-economic imperatives. 

 

Global initiatives  
 
In recent years, the bioeconomy agenda has re-
ceived increased attention in global initiatives. 
While the SDGs do not explicitly mention bioe-
conomy, their integrative approach is coherent 
with the theory and concepts of the bioecon-
omy and the SDG agenda has provided some 
impetus for the bioeconomy at the global level. 
Additionally, the three Global Bioeconomy 
Summits all had strong and explicit linkages to 
the SDGs and the G20, the UN, and some of its 
organizations have explicitly adopted bioecon-
omy initiatives in recent years. 

United Nations (UN): In the context of the UN, 
the initiative by the FAO in 2023 is noteworthy, 
as it includes sustainable and circular bioecon-
omy for transforming food systems, climate ac-
tion, and biodiversity in its new science strat-
egy.53 The policy of the FAO states that “bioe-
conomy can be a key solution pathway for sus-
tainable agrifood systems transformation to 
become more efficient, inclusive, resilient, and 
sustainable, while leaving no one behind.” It 
stresses that the FAO’s bioeconomy activities 
are closely aligned with the goals of the Organ-
ization’s strategies and relevant action plans on 
mainstreaming biodiversity across agricultural 

                                                           
53 https://www.fao.org/3/nn652en/nn652en.pdf  
54 https://www.unido.org/sites/default/files/files/2022-
07/BIO_ECONOMY_FACTSHEET.pdf  

sectors, climate change, science and innova-
tion, and corporate environmental responsibil-
ity. In view of the FAO’s international role, it 
shall contribute to “(i) facilitating the deploy-
ment of sustainable bio-innovations that in-
crease resource use efficiency, improve envi-
ronmental outcomes in agrifood systems and 
prevent pollution; and (ii) providing support to 
countries, regions and institutions in develop-
ing and implementing integrated, evidence-
based bioeconomy strategies, policies and pro-
grammes.”  The FAO has the ambition to “(i) 
consolidate FAO’s role as a leading global con-
vening body on bioeconomy for sustainable 
food and agriculture; (ii) empowering FAO De-
centralized Offices to sustain the impact and 
scale up bioeconomy solutions on the ground; 
and (iii) further improving the knowledge base, 
reporting and consolidation of lessons learned 
based on key performance indicators.” Also, 
some other UN organizations have started to 
pay attention to bioeconomy, such as UNIDO, 
which has released a position paper entitled 
“Strengthening the global bioeconomy.”54  

The G20 undertook an initiative under the In-
dian Government’s chair in 2023 and issued a 
document entitled “Circular Bioeconomy and 
SDGs: Proposals for the G20.”55 Under the Bra-
zilian chair of the G20 in 2024, the so-called 
Sherpa Track features working groups and task 
forces (one towards launching a Global Alliance 
against Hunger and Poverty and another for 
Global Mobilization against Climate Change) 
and a Bioeconomy Initiative.56  

The Global Biofoundry Alliance has recently 
been established to coordinate activities 
worldwide. (https://www.biofoundries.org) 
was established to coordinate activities of syn-
bio worldwide. 

IACGB – Global Think Tank Initiative: Further 
global bioeconomy developments are fostered 
by the strengthened International Advisory 
Council on Global Bioeconomy (IACGB). This 

55 https://t20ind.org/research/circular-bioeconomy-and-
sdgs-proposals-for-the-g20/  
56 https://www.gov.br/mre/pt-br/embaixada-lon-
dres/press-releases/g20-brasil-2024  

https://www.fao.org/3/nn652en/nn652en.pdf
https://www.unido.org/sites/default/files/files/2022-07/BIO_ECONOMY_FACTSHEET.pdf
https://www.unido.org/sites/default/files/files/2022-07/BIO_ECONOMY_FACTSHEET.pdf
https://www.biofoundries.org/
https://t20ind.org/research/circular-bioeconomy-and-sdgs-proposals-for-the-g20/
https://t20ind.org/research/circular-bioeconomy-and-sdgs-proposals-for-the-g20/
https://www.gov.br/mre/pt-br/embaixada-londres/press-releases/g20-brasil-2024
https://www.gov.br/mre/pt-br/embaixada-londres/press-releases/g20-brasil-2024
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Council is an independent think tank composed 
of about 40 high-level bioeconomy leaders and 
experts from all hemispheres, representing dif-
ferent backgrounds and expertise. While the 
members of the IACGB serve in their personal 
capacity, many also advise the bioeconomy 
landscapes and governments of the countries 
or regions to which they relate. The IACGB ini-
tiates, designs, and organizes the Global Bioe-
conomy Summits, a leading global conference 
and platform for exchange and discussion of re-
cent developments for a sustainable and circu-
lar bioeconomy worldwide. The IACGB meets 
regularly to debate current bioeconomy devel-
opments around the world and to frame op-
tions and ideals for future developments. The 
IACGB aims to inspire stakeholders around the 
globe to take its recommendations back to 
their home countries and facilitate their imple-
mentation. The IACGB recently released its 
statement at a conference in Hannover, Ger-
many, entitled “One Planet - Bioeconomy Solu-
tions for Global Challenges.”57 

 

Conclusion: Synthesiz-
ing results across coun-
tries and strategies 
 
 

This report highlights the important bioecon-
omy advancements around the world since 
they were last documented in 2020.58 The re-
port captures the progress made over the past 
decade and highlights a global trend by govern-
ments, international organizations, companies, 
and civil society actors that are actively adopt-
ing bioeconomy strategies. It provides a sys-

                                                           
57 https://www.iacgb.net/lw_resource/datapool/system-
files/elements/files/030437b6-8b93-11ee-b6ae-
dead53a91d31/current/document/IACGB_State-
ment_Hannover_August_2023_published_DOI.pdf (With 
support of the Volkswagen Foundation.) 
58 Teitelbaum, L., Boldt, C., & Patermann, C. (2020). 
Global Bioeconomy Policy Report (IV): A decade of bioe-
conomy policy development around the world. 

tematic review of 19 official national and re-
gional international bioeconomy strategy doc-
uments that have been instrumental in driving 
this advancement. The need for a bioeconomy 
policy update after just four years reflects sig-
nificant policy dynamism, highlighting ongoing 
mega policy trends in recent times. 

Recent mega policy trends 

Notably, this updated report underscores the 
ongoing and growing significance of the bioe-
conomy for policymakers across the globe. As 
the graphical overview of the report demon-
strates (Maps 1 and 2 above), countries with 
existing bioeconomy policies are actively en-
gaged in continuous processes of reviewing 
and improving their policies, while new coun-
tries are also joining the global bioeconomy 
movement.  

Established bioeconomy strategies, such as 
those of the EU and some European countries, 
have seen significant updates. Meanwhile, 
there have been particularly strong policy inno-
vations in the US, China, Africa, and Latin Amer-
ica. These did not come about in isolation, but 
may have positive ripple effects among each 
other. Moreover, these innovations may have 
implications for global and multilateral initia-
tives, especially in the G20 2024 and beyond,59 
the UN system (in the context of the UN Food 
Systems Summit follow up processes), as well 
as the FAO.  

Trends in agendas and contents 

The analysis revealed that bioeconomy policy 
development is becoming increasingly compre-
hensive and complex. It applies to both the 
strategic goals in the field of bioeconomy and 
the advancement of political and legal frame-
works to promote and regulate biotechnology 

https://gbs2020.net/wp-content/uploads/2020/11/GBS-
2020_Global-Bioeconomy-Policy-Report_IV_web.pdf  
59 G20 Brazil https://www.g20.org/con-
tent/dam/gtwenty/gtwenty_new/document/G20_ECSW
G-Knowledge_Exchange_on_Circular_Bioeconomy.pdf  

https://www.iacgb.net/lw_resource/datapool/systemfiles/elements/files/030437b6-8b93-11ee-b6ae-dead53a91d31/current/document/IACGB_Statement_Hannover_August_2023_published_DOI.pdf
https://www.iacgb.net/lw_resource/datapool/systemfiles/elements/files/030437b6-8b93-11ee-b6ae-dead53a91d31/current/document/IACGB_Statement_Hannover_August_2023_published_DOI.pdf
https://www.iacgb.net/lw_resource/datapool/systemfiles/elements/files/030437b6-8b93-11ee-b6ae-dead53a91d31/current/document/IACGB_Statement_Hannover_August_2023_published_DOI.pdf
https://www.iacgb.net/lw_resource/datapool/systemfiles/elements/files/030437b6-8b93-11ee-b6ae-dead53a91d31/current/document/IACGB_Statement_Hannover_August_2023_published_DOI.pdf
https://gbs2020.net/wp-content/uploads/2020/11/GBS-2020_Global-Bioeconomy-Policy-Report_IV_web.pdf
https://gbs2020.net/wp-content/uploads/2020/11/GBS-2020_Global-Bioeconomy-Policy-Report_IV_web.pdf
https://www.g20.org/content/dam/gtwenty/gtwenty_new/document/G20_ECSWG-Knowledge_Exchange_on_Circular_Bioeconomy.pdf
https://www.g20.org/content/dam/gtwenty/gtwenty_new/document/G20_ECSWG-Knowledge_Exchange_on_Circular_Bioeconomy.pdf
https://www.g20.org/content/dam/gtwenty/gtwenty_new/document/G20_ECSWG-Knowledge_Exchange_on_Circular_Bioeconomy.pdf
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and associated emerging technologies. In sum, 
bioeconomy is becoming more global, while 
also more adapted to regional, national, subna-
tional, and even local contexts.  

In recent years, there has been a tremendous 
increase in our knowledge regarding the bioe-
conomy, encompassing its scientific and socie-
tal prerequisites, as well as its ecological im-
pacts. The new policies and strategies vividly 
reflect the enhanced understanding and the re-
sulting learning effects. Finding solutions to en-
hance synergies and minimize trade-offs 
among economic, environmental, and social 
objectives are increasingly emphasized in the 
recent strategies we have analyzed. 

The analyzed government documents exhibit a 
substantial convergence in outlining the funda-
mental societal objectives to be accomplished 
through expansion of the bioeconomy. The ob-
jectives include the pursuit of climate neutral-
ity based on carbon-neutral bio-energy and 
bio-manufacturing to combat global warming, 
sustainable economic development to drive 
prosperity, innovations in agriculture and the 
food sector to ensure food and nutrition secu-
rity, and improved health including better ur-
ban environments. These shared goals under-
score the collective recognition of the bioecon-
omy's potential to address urgent global chal-
lenges and deliver positive outcomes across 
multiple sectors and dimensions of society. 

Tackling global supply chain challenges has 
been identified as a new emerging trend in the 
development of the bioeconomy. The trend 
has been influenced by the COVID-19 pan-
demic and the rise of geopolitical tensions. The 
resilience of supply chains has become a na-
tional security issue, prompting states to invest 
in securing their supply chains against external 
risks. Policymakers, particularly in the pharma-
ceutical, food, and energy sectors, recognize 
the need to strengthen the bioeconomy to ef-
fectively address these urgent issues. By lever-
aging the bioeconomy's potential, countries 
aim to enhance supply chain resilience, pro-

mote domestic production, and reduce de-
pendence on external sources, thereby ensur-
ing greater stability in critical sectors.  

However, these policies present a double-
edged sword, as they entail both opportunities 
and benefits at a price of costs and challenges. 
While the development of the bioeconomy can 
contribute to addressing global supply chain 
problems, it is also important to recognize that 
open markets and international cooperation 
are essential for its success. The bioeconomy 
relies on access to diverse markets, technolo-
gies, and resources, as well as collaboration 
among countries and stakeholders. To that 
end, more work on globally acknowledged 
standards for the bioeconomy will be needed. 
Only by aligning the efforts towards common 
goals, policymakers, stakeholders, and actors 
within the bioeconomy can foster synergies 
that maximize the transformative benefits of 
this emerging field. 

Key policies underscore the imperative for a 
skilled workforce in emerging and innovative 
bioeconomy sectors. Specific capacity-building 
programs are proposed to equip individuals 
with the necessary knowledge and skills for ef-
fective contributions to the bioeconomy. 

Notably, biosafety and biosecurity aspects are 
rapidly gaining prominence in global bioecon-
omy policy frameworks, reflecting the growing 
importance of ensuring safety and security in 
bio-based activities. 

Growing and changing science focus 

Bioeconomy policies exhibit diverse ap-
proaches to technological development. While 
some strategies prioritize the ground-breaking 
new technologies, others focus on adapting ex-
isting technologies to suit local conditions. This 
distinction is particularly notable in emerging 
economies and developing countries, where 
the aim is to address ongoing societal chal-
lenges and promote rapid change. For instance, 
some developing countries may prioritize the 
adoption of biorefineries to harness locally 
available biomass resources, thereby creating 
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contemporary sustainable solutions for energy, 
agriculture, and other key sectors.  

Another significant trend identified in the anal-
ysis of policy and strategy developments is the 
integration of AI with bioeconomy related re-
search, resulting in the emergence of innova-
tive forms of bioengineering and biomanufac-
turing. This convergence of AI and microbiology 
/ cell biology opens new possibilities for the bi-
oeconomy, enabling advancements in various 
sectors. These technologies are especially pro-
moted to advance the health sector by devel-
oping personalized medicine, disease diagnos-
tics, and drug discovery through AI-driven ap-
proaches applied to microbiological research. 
Additionally, they play a vital role in complex 
circular economy models by optimizing re-
source utilization, waste management, and re-
cycling through microbiological processes.  

Furthermore, the integration of AI with micro-
biology is expected to increase productivity in 
biomass production. By harnessing AI-powered 
tools and precision agriculture techniques, 
crop yields can be enhanced, the resource allo-
cation can be better optimized, and food pro-
duction can be expanded to non-arable land. 
This has the potential to increase biomass pro-
duction and therefore support the growth of 
sustainable bio-based industries. 

Many analyzed bioeconomy strategies recog-
nize the necessity of addressing regional bio-
mass gaps. This involves implementing a com-
bination of advanced circular economy models 
to generate higher value from existing biomass 
and increasing agricultural, forestry, and mari-
time production and productivity to expand 
the overall supply. Moreover, the new bioecon-
omy strategies of China and the United States 
give greater importance to advancements in 
agricultural productivity, while the strategies 
within the European Union focus more on de-
veloping circular economy models. 

A key strategic question for the future could be 
to better understand the synergies between 
the two development paths and design a 
shared and coordinated model that efficiently 

combines the strengths of both. Approaches 
for such a development already form an inte-
gral part in the current strategy documents. 

Overall, both the new East African and Colom-
bian bioeconomy strategies highlight the pro-
active approach taken by countries at different 
stages of national development to thoroughly 
analyze their strengths, weaknesses, and ad-
vance bioeconomy concepts tailored to their 
specific potentials and needs. East African 
states are focusing on practical innovations and 
basic developments, particularly in the agricul-
ture and energy sectors. Both strategies seek to 
leverage their countries’ abundant natural re-
sources and biodiversity to solve local prob-
lems and access international markets. Building 
upon existing institutions and knowledge, Co-
lombia promotes a high-tech bioeconomy 
model that, in some respects, is comparable to 
the US and China bioeconomy models.  

Challenges to bioeconomy develop-
ment 

The commercialization and scaling up of the bi-
oeconomy poses ongoing challenges that re-
quires strategic solutions. While suggestions 
for tax reductions or direct subsidies exist, they 
are not the primary approaches embraced by 
the strategies analyzed. Instead, a prevalent 
trend focuses on reducing transaction costs 
throughout the supply chain as well as in legis-
lative and trade processes. This is achieved 
through innovative proposals such as establish-
ing bio-based resource stock exchanges, imple-
menting quality standards and sustainability 
certifications, establishing data sharing infra-
structures, and enhancing property rights. The 
development of sub-national bioeconomies is 
associated with the potential to generate tech-
nological and social innovations based on local 
resources and native knowledge, thereby cre-
ating more jobs and equitable value across eco-
nomic sectors. 

In summary, the strategies examined in this re-
port have been developed through political 
processes within their respective countries and 
international regions. The active participation 
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of the private sector in technological and eco-
nomic development of the bioeconomy is cru-
cial for realizing the envisioned transitions out-
lined in the strategy documents. Without sig-
nificant breakthroughs and investments in the 
bioeconomy, the transitions will not material-
ize, or they may not progress at a pace neces-
sary to achieve various sustainability goals in 
time, particularly climate neutrality. At the 
same time, it is crucial to establish a robust and 
transparent regulatory framework to support 
and guide these innovations and investments. 
Such a framework is essential for promoting in-
clusive and sustainable development and re-
ceiving necessary public support. It ensures 
that the bioeconomy operates within a frame-
work of responsible practices and regulations, 
which will lead to long-term viability and posi-
tive outcomes for the whole of society. En-
hanced international cooperation and 
knowledge exchange remain paramount in 
achieving these goals. Governance aspects 
emerged prominently as well, as exemplified 
by China, EAC, and the participatory approach 
in Austria. 

The report presented here is an exploratory en-
deavour. It is important to acknowledge that 
the results we have obtained are preliminary in 
nature. Given the complexity and dynamics of 
the global bioeconomy, attempting to provide 
an exhaustive analysis goes beyond the scope 
of this report. However, through our analysis 
we have been able to identify initial trends that 
offer valuable insights. The ongoing develop-
ment and potential impacts of these trends 
present an exciting avenue for future research, 
inviting further exploration and investigation. 
Delving deeper into the robustness and impli-
cations of these trends holds great promise for 
advancing our understanding of the bioecon-
omy and its future trajectory. 
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Annex 
 

Table 1: Official Dedicated Bioeconomy Policy Documents (since 2020) 
Country/Region 

Policy 
Level Document Type Name Year 

Australia 
Sub-Na-
tional 

Roadmap and 
action plan (up-
date) 

Queensland Biofutures: 10-Year Roadmap and 
Action Plan 2022 

Austria National Action plan Aktionsplan Bioökonomie (in German) 2022 

Brazil Sub-Na-
tional 

Policy strategy Plano Estadual de Bioeconomia do Pará: 
PlanBio Pará (in Spanish) 

2022 

China National Policy strategy 14th Five-Year Plan for Bioeconomy Develop-
ment (in Chinese) 

2022 

Colombia National Policy strategy 
Bioeconomía: para una Colombia Potencia 
viva y diversa: Hacia una sociedad impulsada 
po el Conocimiento (in Spanish) 

2020 

East Africa 
Regional 
Interna-
tional 

Policy strategy 
(summary) 

The Eastern African Regional Bioeconomy 
Strategy: A summary 

2020 

Policy strategy 
The East African Regional Bioeconomy Strat-
egy 2021/22 - 2031/32

2022 

EU 
Regional 
Interna-
tional 

Progress report EU Bioeconomy Strategy Progress Report 2022 

Finland National Policy strategy 
(update) 

The Finnish Bioeconomy Strategy: Sustainably 
towards higher value added 

2022 

Germany 

Sub-Na-
tional 

Policy strategy REVIERKOMPASS: Neue Wege für Innovation 
und Wertschöpfung 

2022 

Sub-Na-
tional 

Policy strategy 

Bioökonomie als Treiber für Wertschöpfung 
und Innovation: Strategiepapier zur Schlüssel-
rolle 
des Landes Sachsen-Anhalt bei der Etablie-
rung einer Modellregion der Bioökonomie im 
Mitteldeutschen Revier (in German) 

2021 

Ireland National Action plan Bioeconomy Action Plan 2023-2025 2023 

Portugal National Action plan 
Plano de Ação para a Bioeconomia Sustentá-
vel – Horizonte 2025 

2021 

US60 National 

Executive Or-
der 

Executive Order on Advancing Biotech-
nology and Biomanufacturing Innovation 
for a Sustainable, Safe, and Secure Amer-
ican Bioeconomy 

2022 

Report, White 
House Office 
of Science and 
Technology 
Policy  

Bold goals for U.S. biotechnology and bi-
omanufacturing: Harnessing research 
and development to future societal goals 

2023 

60 Additional pertinent US bioeconomy policy documents not extensively discussed in this report:
- Report to the President: Biomanufacturing to Advance the Bioeconomy (December 2022)
- Bioeconomy Lexicon (December 2022)
- Developing a National Measure of the Economic Contributions of the Bioeconomy (March 2023)
- Bold Goals for U.S. Biotechnology and Biomanufacturing (March 2023)
- Ambiguities, Gaps, Uncertainties in Regulation of Biotechnology (March 2023)
- Building the Bioworkforce of the Future (June 2023)
- The Coordinated Framework for Regulation of Biotechnology: Plain Language Information on the Biotechnology Regulatory Sys-
tem (November 2023) 
- Vision, Needs, and Proposed Actions for Data for the Bioeconomy Initiative (December 2023)

https://www.statedevelopment.qld.gov.au/__data/assets/pdf_file/0023/72239/biofutures-roadmap-and-action-plan-june-2022.pdf
https://www.statedevelopment.qld.gov.au/__data/assets/pdf_file/0023/72239/biofutures-roadmap-and-action-plan-june-2022.pdf
https://www.bmk.gv.at/themen/klima_umwelt/klimaschutz/biooekonomie/aktionsplan.html
https://www.semas.pa.gov.br/wp-content/uploads/2022/11/Plano-da-Bioeconomia-vers%C3%A3o-FINAL_01_nov.pdf
https://www.semas.pa.gov.br/wp-content/uploads/2022/11/Plano-da-Bioeconomia-vers%C3%A3o-FINAL_01_nov.pdf
https://www.ndrc.gov.cn/xxgk/zcfb/ghwb/202205/P020220510324220702505.pdf
https://www.ndrc.gov.cn/xxgk/zcfb/ghwb/202205/P020220510324220702505.pdf
https://minciencias.gov.co/sites/default/files/upload/paginas/bioeconomia_para_un_crecimiento_sostenible-qm_print.pdf
https://minciencias.gov.co/sites/default/files/upload/paginas/bioeconomia_para_un_crecimiento_sostenible-qm_print.pdf
https://minciencias.gov.co/sites/default/files/upload/paginas/bioeconomia_para_un_crecimiento_sostenible-qm_print.pdf
https://bioeconomy.easteco.org/wp-content/uploads/2020/10/EXECUTIVE-SUMMARY-BIOECONOMY-STRATEGY.pdf
https://bioeconomy.easteco.org/wp-content/uploads/2020/10/EXECUTIVE-SUMMARY-BIOECONOMY-STRATEGY.pdf
https://bioeconomy.easteco.org/wp-content/uploads/2022/12/EAC-Regional-East-Africa-Bioeconomy-Strategy.pdf
https://bioeconomy.easteco.org/wp-content/uploads/2022/12/EAC-Regional-East-Africa-Bioeconomy-Strategy.pdf
https://op.europa.eu/en/publication-detail/-/publication/ae0a36d3-eac3-11ec-a534-01aa75ed71a1
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/163969/VN_2022_5.pdf?sequence=4&isAllowed=y
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/163969/VN_2022_5.pdf?sequence=4&isAllowed=y
https://www.mitteldeutschland.com/wp-content/uploads/2022/06/strategiepapier_irmd_revierkompass.pdf
https://www.mitteldeutschland.com/wp-content/uploads/2022/06/strategiepapier_irmd_revierkompass.pdf
https://www.mitteldeutschland.com/wp-content/uploads/2021/06/010621_biooekonomie-strategiepapier.pdf
https://www.mitteldeutschland.com/wp-content/uploads/2021/06/010621_biooekonomie-strategiepapier.pdf
https://www.mitteldeutschland.com/wp-content/uploads/2021/06/010621_biooekonomie-strategiepapier.pdf
https://www.mitteldeutschland.com/wp-content/uploads/2021/06/010621_biooekonomie-strategiepapier.pdf
https://www.mitteldeutschland.com/wp-content/uploads/2021/06/010621_biooekonomie-strategiepapier.pdf
https://www.mitteldeutschland.com/wp-content/uploads/2021/06/010621_biooekonomie-strategiepapier.pdf
https://www.gov.ie/en/publication/a1bb6-bioeconomy-policy/#irelands-bioeconomy-action-plan-2023-2025
https://apambiente.pt/sites/default/files/_A_APA/Iniciativas_transectoriais/bioeconomia/PABS_Dez2021.pdf
https://apambiente.pt/sites/default/files/_A_APA/Iniciativas_transectoriais/bioeconomia/PABS_Dez2021.pdf
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/09/12/executive-order-on-advancing-biotechnology-and-biomanufacturing-innovation-for-a-sustainable-safe-and-secure-american-bioeconomy/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/09/12/executive-order-on-advancing-biotechnology-and-biomanufacturing-innovation-for-a-sustainable-safe-and-secure-american-bioeconomy/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/09/12/executive-order-on-advancing-biotechnology-and-biomanufacturing-innovation-for-a-sustainable-safe-and-secure-american-bioeconomy/
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/09/12/executive-order-on-advancing-biotechnology-and-biomanufacturing-innovation-for-a-sustainable-safe-and-secure-american-bioeconomy/
https://www.whitehouse.gov/wp-content/uploads/2023/03/Bold-Goals-for-U.S.-Biotechnology-and-Biomanufacturing-Harnessing-Research-and-Development-To-Further-Societal-Goals-FINAL.pdf
https://www.whitehouse.gov/wp-content/uploads/2023/03/Bold-Goals-for-U.S.-Biotechnology-and-Biomanufacturing-Harnessing-Research-and-Development-To-Further-Societal-Goals-FINAL.pdf
https://www.whitehouse.gov/wp-content/uploads/2023/03/Bold-Goals-for-U.S.-Biotechnology-and-Biomanufacturing-Harnessing-Research-and-Development-To-Further-Societal-Goals-FINAL.pdf

	Summary0F
	Introduction
	Graphical overview: The evolution of bioeconomy policies around the world (2020-2024)
	In-depth analysis:
	Dedicated bioeconomy policies since 2020
	Africa
	Americas
	North America
	United States
	China

	Europe
	European Union
	Progress in the European Union
	bioeconomy
	Finland
	Austria
	Portugal
	Ireland

	Sub-national, bioeconomy strategies
	The Central German Mining Region
	Queensland, Australia
	Pará, Brazil


	Global initiatives
	Conclusion: Synthesizing results across countries and strategies
	Annex

