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The Bioeconomy: A Primer 
The term bioeconomy refers to the share of the economy based on products, services, and 

processes derived from biological resources (e.g., plants and microorganisms). The bioeconomy 
is crosscutting, encompassing multiple sectors, in whole or in part (e.g., agriculture, textiles, 
chemicals, and energy). Many predict that the bioeconomy will be a key component of the future 

economy. Specifically, many view the development of and transition to predominantly a 
bioeconomy as a means to address grand challenges such as climate change, food security, 
energy independence, and environmental sustainability. Advancing the bioeconomy is also 

viewed as an opportunity to create new jobs and industries, improve human health through the 
development of new drugs and diagnostics, and boost rural development. Some experts estimate the direct economic impact 

of bio-based products, services, and processes at up to $4 trillion per year globally over the next 10 years.  

U.S. competitiveness and leadership in the future global bioeconomy is uncertain. In 2012, the Office of Science and 
Technology Policy (OSTP) released a comprehensive vision for the U.S. bioeconomy. Progress on the goals and objectives 

outlined in the report remains unclear. Since 2016, the U.S. Department of Agriculture and the Department of Energy have 
led federal efforts on development of the U.S. bioeconomy. However, according to the International Advisory Council on 
�*�O�R�E�D�O���%�L�R�H�F�R�Q�R�P�\�����V�X�F�K���D�J�H�Q�F�L�H�V���K�D�Y�H���D���³�P�R�U�H���D�J�U�L�F�X�O�W�X�U�D�O���D�Q�G���E�L�R�U�H�V�R�X�U�F�H�V-�E�D�V�H�G���Y�L�V�L�R�Q� �́��W�K�D�Q���W�K�H��crosscutting and 

comprehensive vision proposed by OSTP in 2012 (e.g., biomedicine, health, and biodefense are not emphasized). 
Organizations, including the National Academies of Sciences, Engineering, and Medicine, have recommended that the 

federal government develop and regularly update a comprehensive bioeconomy strategy to sustain and grow the U.S. 
bioeconomy. Other countries are adopting comprehensive policies and strategies to advance their bioeconomies. Such efforts 
have the potential to challenge U.S. leadership in biotechnology and other bioeconomy-related sectors that many view as 

critical to national security and economic competitiveness. 

Congress may consider a number of issues regarding advancement of the U.S. bioeconomy, including the development and 
implementation of a national bioeconomy strategy, federal investments in bioeconomy-related research and development, 

expanding the bioeconomy workforce, promoting and furthering the development of regional bioeconomies, increasing both 
the market for bio-based products and services, as well as public awareness and acceptance of bio-based products and 

services.  

Conversely, Congress may decide there is no need to restructure federal activities and policies, including some long-standing 
efforts (e.g., bio-based fuels or agricultural biotechnology), under a bioeconomy framework. Congress may decide to pursue 

bioeconomy-related policies through new or existing sector-specific efforts, or it may decide current policies and activities 
are sufficient. 
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Introduction  
�7�K�H���E�L�R�H�F�R�Q�R�P�\���L�V���W�K�H���S�R�U�W�L�R�Q���R�I���W�K�H���H�F�R�Q�R�P�\���E�D�V�H�G���R�Q���S�U�R�G�X�F�W�V�����V�H�U�Y�L�F�H�V�����D�Q�G���S�U�R�F�H�V�V�H�V���G�H�U�L�Y�H�G��
�I�U�R�P���E�L�R�O�R�J�L�F�D�O�� �U�H�V�R�X�U�F�H�V�����H���J�������S�O�D�Q�W�V���D�Q�G���P�L�F�U�R�R�U�J�D�Q�L�V�P�V�������6�R�P�H���S�U�H�G�L�F�W���W�K�D�W���W�K�H���I�X�W�X�U�H��
�H�F�R�Q�R�P�\���Z�L�O�O���E�H���S�U�L�P�D�U�L�O�\�� �D���E�L�R�H�F�R�Q�R�P�\�����$�F�F�R�U�G�L�Q�J���W�R���W�K�H���0�F�.�L�Q�V�H�\���*�O�R�E�D�O�� �,�Q�V�W�L�W�X�W�H�����0�*�,�������³�D�V��
�P�X�F�K���D�V���������S�H�U�F�H�Q�W���R�I���W�K�H���S�K�\�V�L�F�D�O���L�Q�S�X�W�V���W�R���W�K�H���J�O�R�E�D�O���H�F�R�Q�R�P�\���F�R�X�O�G�����L�Q���S�U�L�Q�F�L�S�O�H�����E�H���S�U�R�G�X�F�H�G��
�E�L�R�O�R�J�L�F�D�O�O�\��� 1́���6�X�F�K���S�U�H�G�L�F�W�L�R�Q�V���D�U�H���E�D�V�H�G�����L�Q���S�D�U�W�����R�Q���W�K�H���D�G�Y�D�Q�F�H�P�H�Q�W���R�I���R�X�U���N�Q�R�Z�O�H�G�J�H���D�Q�G��
�X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���W�K�H���E�L�R�O�R�J�L�F�D�O�� �V�F�L�H�Q�F�H�V�����)�R�U���H�[�D�P�S�O�H�����K�X�P�D�Q�V���K�D�Y�H���O�R�Q�J���E�U�H�G���S�O�D�Q�W�V���D�Q�G���D�Q�L�P�D�O�V��
�I�R�U���G�H�V�L�U�D�E�O�H���W�U�D�L�W�V�����H���J�������K�L�J�K�H�U���\�L�H�O�G�V�����U�H�V�L�V�W�D�Q�F�H���W�R���S�H�V�W�V�������K�R�Z�H�Y�H�U�����Z�H���Q�R�Z���X�Q�G�H�U�V�W�D�Q�G���W�K�H��
�J�H�Q�H�W�L�F���E�D�V�L�V���I�R�U���V�R�P�H���R�I���W�K�H�V�H���W�U�D�L�W�V���D�Q�G���K�R�Z���L�Q�I�R�U�P�D�W�L�R�Q���F�D�Q���E�H���W�U�D�Q�V�P�L�W�W�H�G���Z�L�W�K�L�Q���F�H�O�O�V���D�Q�G��
�E�H�W�Z�H�H�Q���J�H�Q�H�U�D�W�L�R�Q�V�����1�R�W���R�Q�O�\���F�D�Q���U�H�V�H�D�U�F�K�H�U�V���U�H�D�G���D�Q���R�U�J�D�Q�L�V�P�¶�V���J�H�Q�H�W�L�F���F�R�G�H�����W�K�H�\���F�D�Q���H�G�L�W���L�W��
�Z�L�W�K���D���K�L�J�K���O�H�Y�H�O�� �R�I���S�U�H�F�L�V�L�R�Q���D�Q�G���F�U�H�D�W�H���R�U�J�D�Q�L�V�P�V���Z�L�W�K���V�\�Q�W�K�H�W�L�F���J�H�Q�R�P�H�V���� 

�0�D�Q�\���Y�L�H�Z���D���E�L�R�H�F�R�Q�R�P�\���D�V���D���P�H�D�Q�V���W�R���D�G�G�U�H�V�V���V�R�F�L�H�W�D�O���F�K�D�O�O�H�Q�J�H�V���V�X�F�K���D�V���F�O�L�P�D�W�H���F�K�D�Q�J�H�����I�R�R�G��
�V�H�F�X�U�L�W�\�����H�Q�H�U�J�\���L�Q�G�H�S�H�Q�G�H�Q�F�H�����D�Q�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���V�X�V�W�D�L�Q�D�E�L�O�L�W�\�����3�R�W�H�Q�W�L�D�O���E�H�Q�H�I�L�W�V���R�I���D���W�U�D�Q�V�L�W�L�R�Q��
�W�R���D���E�L�R�H�F�R�Q�R�P�\���L�Q�F�O�X�G�H���W�K�H���I�R�O�O�R�Z�L�Q�J�� 

�x �7�K�H���V�X�E�V�W�L�W�X�W�L�R�Q���R�I���U�H�Q�H�Z�D�E�O�H���E�L�R�P�D�V�V���R�U���E�L�R���E�D�V�H�G���U�D�Z���P�D�W�H�U�L�D�O�V���I�R�U���I�R�V�V�L�O���I�X�H�O�V��
�L�Q���W�K�H���S�U�R�G�X�F�W�L�R�Q���R�I���H�Q�H�U�J�\�����F�K�H�P�L�F�D�O�V�����D�Q�G���P�D�W�H�U�L�D�O�V���� 

�x �$�Q���L�Q�F�U�H�D�V�H���L�Q���F�U�R�S���D�Q�G���O�L�Y�H�V�W�R�F�N���S�U�R�G�X�F�W�L�R�Q�� 

�x �,�Q�F�U�H�D�V�H�G���H�I�I�L�F�L�H�Q�F�\���L�Q���W�K�H���X�V�H���R�I���E�L�R�P�D�V�V���D�Q�G���D���U�H�G�X�F�W�L�R�Q���L�Q���Z�D�V�W�H���� 

�x �1�H�Z���G�U�X�J�V���D�Q�G���G�L�D�J�Q�R�V�W�L�F�V���W�R���L�P�S�U�R�Y�H���K�X�P�D�Q���K�H�D�O�W�K���� 
�x �7�K�H���F�U�H�D�W�L�R�Q���R�I���Q�H�Z���M�R�E�V���D�Q�G���L�Q�G�X�V�W�U�L�H�V�� 

�x �%�R�R�V�W�L�Q�J���U�X�U�D�O���G�H�Y�H�O�R�S�P�H�Q�W���� 

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���2�U�J�D�Q�L�]�D�W�L�R�Q���I�R�U���(�F�R�Q�R�P�L�F���&�R�R�S�H�U�D�W�L�R�Q���D�Q�G���'�H�Y�H�O�R�S�P�H�Q�W�����2�(�&�'�������W�K�H��
�S�R�W�H�Q�W�L�D�O���E�H�Q�H�I�L�W�V���³�Z�L�O�O���Q�R�W���E�H�F�R�P�H���U�H�D�O�L�W�\���Z�L�W�K�R�X�W���D�W�W�H�Q�W�L�Y�H���D�Q�G���D�F�W�L�Y�H���V�X�S�S�R�U�W���I�U�R�P���J�R�Y�H�U�Q�P�H�Q�W�V��
�D�Q�G���W�K�H���S�X�E�O�L�F���D�W���O�D�U�J�H��� 2́���3�R�W�H�Q�W�L�D�O���F�K�D�O�O�H�Q�J�H�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���D���W�U�D�Q�V�L�W�L�R�Q���W�R���D���E�L�R�H�F�R�Q�R�P�\���D�Q�G��
�W�K�H���V�X�F�F�H�V�V�I�X�O���G�H�Y�H�O�R�S�P�H�Q�W���D�Q�G���F�R�P�P�H�U�F�L�D�O�L�]�D�W�L�R�Q���R�I���E�L�R�H�F�R�Q�R�P�\���U�H�O�D�W�H�G���S�U�R�G�X�F�W�V���D�Q�G���V�H�U�Y�L�F�H�V��
�L�Q�F�O�X�G�H 

�x �H�Q�V�X�U�L�Q�J���S�R�O�L�F�\���F�R�K�H�U�H�Q�F�H���D�Q�G���D�O�L�J�Q�P�H�Q�W���D�P�R�Q�J�V�W���W�K�H���D�U�U�D�\���R�I���V�H�F�W�R�U�V���L�Q�Y�R�O�Y�H�G�� 

�x �R�Y�H�U�F�R�P�L�Q�J���W�K�H���³�O�R�F�N���L�Q� �́��R�U���U�L�J�L�G�Q�H�V�V���R�I���H�[�L�V�W�L�Q�J���S�U�R�G�X�F�W�L�R�Q���V�\�V�W�H�P�V�� 

�x �H�Q�V�X�U�L�Q�J���H�T�X�D�O���D�F�F�H�V�V���W�R���E�L�R�H�F�R�Q�R�P�\���U�H�O�D�W�H�G���S�U�R�G�X�F�W�V���D�Q�G���V�H�U�Y�L�F�H�V�����D�Q�G�� 

�x �S�U�R�P�S�W�L�Q�J���F�R�Q�V�X�P�H�U���D�F�F�H�S�W�D�Q�F�H���D�Q�G���G�H�P�D�Q�G���� 

�*�L�Y�H�Q���F�R�Q�F�H�U�Q�V���D�E�R�X�W���8���6�����F�R�P�S�H�W�L�W�L�Y�H�Q�H�V�V���D�Q�G���Q�D�W�L�R�Q�D�O���V�H�F�X�U�L�W�\���D�V�V�R�F�L�D�W�H�G���Z�L�W�K��
�E�L�R�W�H�F�K�Q�R�O�R�J�\�² �W�K�H���X�V�H���R�I���F�H�O�O�X�O�D�U���D�Q�G���E�L�R�P�R�O�H�F�X�O�D�U���S�U�R�F�H�V�V�H�V���W�R���G�H�Y�H�O�R�S���W�H�F�K�Q�R�O�R�J�L�H�V���D�Q�G��
�S�U�R�F�H�V�V�H�V�² �F�R�Q�J�U�H�V�V�L�R�Q�D�O���L�Q�W�H�U�H�V�W���L�Q���W�K�H���E�L�R�H�F�R�Q�R�P�\���D�Q�G���W�K�H���S�R�W�H�Q�W�L�D�O���L�W���K�R�O�G�V���P�D�\���J�U�R�Z�����7�K�L�V��
�U�H�S�R�U�W���S�U�R�Y�L�G�H�V���D�Q���R�Y�H�U�Y�L�H�Z���R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\�����G�H�W�D�L�O�V���W�K�H���H�I�I�R�U�W�V���R�I���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���D�Q�G���R�W�K�H�U��
�V�H�O�H�F�W�H�G���Q�D�W�L�R�Q�V���S�H�U�W�D�L�Q�L�Q�J���W�R���W�K�H���E�L�R�H�F�R�Q�R�P�\�����V�H�H���$�S�S�H�Q�G�L�[�������D�Q�G���R�I�I�H�U�V���S�R�O�L�F�\���F�R�Q�V�L�G�H�U�D�W�L�R�Q�V��
�I�R�U���V�W�U�H�Q�J�W�K�H�Q�L�Q�J���W�K�H���U�R�O�H���R�I���W�K�H���8�Q�L�W�H�G�� �6�W�D�W�H�V���L�Q���W�K�H���J�O�R�E�D�O�� �E�L�R�H�F�R�Q�R�P�\�����7�K�H���U�H�S�R�U�W���G�R�H�V���Q�R�W��
�H�[�D�P�L�Q�H���W�K�H���S�R�O�L�F�L�H�V���D�Q�G���S�U�R�J�U�D�P�V���R�I���L�Q�G�L�Y�L�G�X�D�O���V�H�F�W�R�U�V���W�K�D�W���F�R�Q�W�U�L�E�X�W�H���W�R���W�K�H���E�L�R�H�F�R�Q�R�P�\�����H���J������

                                              
1 Michael Chui, Matthias Evers, and James Manyika, et al., The Bio Revolution: Innovations Transforming Economies, 
Societies, and Our Lives, McKinsey Global Institute, May 2020, p. vi.  

2 Organization for Economic Cooperation and Development, The Bioeconomy to 2030: Designing a Policy Agenda, 

OECD Publishing, Paris, 2009, p. 3. 
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�E�L�R�I�X�H�O�V�����E�L�R�P�D�Q�X�I�D�F�W�X�U�L�Q�J�����S�K�D�U�P�D�F�H�X�W�L�F�D�O�V�����R�U���D�J�U�L�F�X�O�W�X�U�H�������E�X�W���L�Q�V�W�H�D�G���G�L�V�F�X�V�V�H�V���W�K�H��
�E�L�R�H�F�R�Q�R�P�\���I�U�R�P���D���P�D�F�U�R���O�H�Y�H�O���S�H�U�V�S�H�F�W�L�Y�H��3�� 

Variability in the Scope of the Bioeconomy 
�7�K�H�U�H���L�V���Q�R���V�W�D�Q�G�D�U�G���G�H�I�L�Q�L�W�L�R�Q���R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\�����7�K�H���V�F�R�S�H�����H�P�S�K�D�V�L�V�����D�Q�G���G�H�I�L�Q�L�W�L�R�Q���R�I���D��
�Q�D�W�L�R�Q�¶�V���E�L�R�H�F�R�Q�R�P�\���Y�D�U�\���E�D�V�H�G���R�Q���W�K�H���F�R�X�Q�W�U�\�¶�V���W�H�F�K�Q�R�O�R�J�L�F�D�O���F�D�S�D�F�L�W�\�����Q�D�W�X�U�D�O���U�H�V�R�X�U�F�H���E�D�V�H����
�D�Q�G���H�F�R�Q�R�P�L�F���D�Q�G���W�U�D�G�H���S�R�O�L�F�L�H�V�����+�R�Z�H�Y�H�U�����D�O�O�� �Q�D�W�L�R�Q�V���Z�L�W�K���D���G�H�I�L�Q�L�W�L�R�Q���R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\���Y�L�H�Z���L�W��
�D�V���F�U�R�V�V�F�X�W�W�L�Q�J�����H�Q�F�R�P�S�D�V�V�L�Q�J���P�X�O�W�L�S�O�H���V�H�F�W�R�U�V�����L�Q���Z�K�R�O�H���R�U���L�Q���S�D�U�W�����H���J�������D�J�U�L�F�X�O�W�X�U�H�����W�H�[�W�L�O�H�V����
�F�K�H�P�L�F�D�O�V�����H�Q�H�U�J�\�����D�Q�G���S�K�D�U�P�D�F�H�X�W�L�F�D�O�V�������7�K�H���1�D�W�L�R�Q�D�O���$�F�D�G�H�P�L�H�V���R�I���6�F�L�H�Q�F�H�V�����(�Q�J�L�Q�H�H�U�L�Q�J�����D�Q�G��
�0�H�G�L�F�L�Q�H�����1�$�6�(�0 �����J�U�R�X�S�V���W�K�H���Y�D�U�L�D�E�L�O�L�W�\�� �R�E�V�H�U�Y�H�G���L�Q���K�R�Z���D���Q�D�W�L�R�Q���V�F�R�S�H�V���R�U���G�H�I�L�Q�H�V���L�W�V��
�E�L�R�H�F�R�Q�R�P�\���L�Q�W�R���W�K�U�H�H���F�D�W�H�J�R�U�L�H�V���R�U���Y�L�V�L�R�Q�V�������������D���E�L�R�W�H�F�K�Q�R�O�R�J�\���Y�L�V�L�R�Q�������������D���E�L�R�U�H�V�R�X�U�F�H���Y�L�V�L�R�Q����
�D�Q�G�����������D���E�L�R�H�F�R�O�R�J�\���Y�L�V�L�R�Q�����$�F�F�R�U�G�L�Q�J���W�R���1�$�6�(�0  

Under the biotechnology vision, activities in the bioeconomy center around generating 

scientific knowledge enabled by the purposeful manipulation of DNA, with production 
processes operating at the molecular level, the commercialization of such processes, and 
the development of new commercial products through biomanufacturing. 

The bioresource vision involves the conversion of biomass and biological materials (e.g., 

crops, trees) into sources of power and/or new products, such as bio-plastics or biofuels. 

�7�K�H���E�L�R�H�F�R�O�R�J�\���Y�L�V�L�R�Q���³�K�L�J�K�O�L�J�K�W�V���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���H�F�R�O�R�J�L�F�D�O���S�U�R�F�H�V�V�H�V���W�K�D�W���R�S�W�L�P�L�]�H���W�K�H 

use of energy and nutrients, promote biodiversity, and avoid monocultures and soil 
degradation.4  

�7�K�H�V�H���F�D�W�H�J�R�U�L�H�V���R�U���Y�L�V�L�R�Q�V�����K�R�Z�H�Y�H�U�����D�U�H���Q�R�W���P�X�W�X�D�O�O�\���H�[�F�O�X�V�L�Y�H�����7�K�H���E�R�[���W�L�W�O�H�G���³�(�[�D�P�S�O�H�V���R�I��
�%�L�R�H�F�R�Q�R�P�\���'�H�I�L�Q�L�W�L�R�Q�V� �́��S�U�H�V�H�Q�W�V���G�H�I�L�Q�L�W�L�R�Q�V���R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\���X�V�H�G���E�\���Y�D�U�L�R�X�V���F�R�X�Q�W�U�L�H�V���D�Q�G��
�L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �R�U�J�D�Q�L�]�D�W�L�R�Q�V�� 

Examples of Bioeconomy Definitions  
Brazil  

T�K�H���W�H�U�P���E�L�R�H�F�R�Q�R�P�\�� �U�H�I�H�U�V�� �W�R���´�W�K�H���J�H�Q�H�U�D�W�L�R�Q���R�I���L�Q�Q�R�Y�D�W�L�Y�H���S�U�R�G�X�F�W�V �D�Q�G���V�H�U�Y�L�F�H�V�� �E�D�V�H�G���R�Q���W�K�H���F�R�X�Q�W�U�\�·�V��
natural res�R�X�U�F�H�V�� �D�Q�G���H�F�R�V�\�V�W�H�P�� �V�H�U�Y�L�F�H�V���µ5 

 

European Union  

�´�7�K�H���E�L�R�H�F�R�Q�R�P�\�� �F�R�Y�H�U�V���D�O�O���V�H�F�W�R�U�V�� �D�Q�G���V�\�V�W�H�P�V�� �W�K�D�W���U�H�O�\�� �R�Q���E�L�R�O�R�J�L�F�D�O�� �U�H�V�R�X�U�F�H�V�� ���D�Q�L�P�D�O�V���� �S�O�D�Q�W�V�����P�L�F�U�R-
organisms and derived biomass, including organic waste), their functions and principles. It includes and interlinks: 
land and marine ecosystems and the services they provide; all primary production sectors that use and produce 

                                              
3 More information on individual sectors that contribute to the bioeconomy can be found in other CRS reports. For 

example, see CRS Report R46737, Agricultural Biotechnology: Overview, Regulation, and Selected Policy Issues, by 

Genevieve K. Croft; CRS Report R43325, The Renewable Fuel Standard (RFS): An Overview, by Kelsi Bracmort; 
CRS Report R40529, Biomass: Comparison of Definitions in Legislation, by Kelsi Bracmort; and CRS Report R46427, 

Development and Regulation of Medical Countermeasures for COVID-19 (Vaccines, Diagnostics, and Treatments): 
Frequently Asked Questions, by Agata Bodie et al. 

4 National Academies of Sciences, Engineering, and Medicine, Safeguarding the Bioeconomy, The National Academies 

Press, Washington, DC, 2020, pp. 45, 48, https://www.nap.edu/catalog/25525/safeguarding-the-bioeconomy. 

5 German Bioeconomy Council, Bioeconomy Policy (Part III): Update Report of National Strategies around the World, 
2018, p. 32. 
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biological resources (agriculture, forestry, fisheries and aquaculture); and all economic and industrial sectors that 
use biological resources and processes to produce food, feed, bio-based products, energy and services���µ6 

 

Germany  

The Federal Government of Germany defines the bioeconomy as � t́he production, exploitation and use of 
biological resources, processes and systems to provide products, processes and services across all economic 
sectors within the framework of a future-oriented economy.�µ7 

 

Italy  

The bioeconomy encompasses �W�K�H���L�Q�W�H�J�U�D�W�L�R�Q���R�I�� �´�W�K�H���V�X�V�W�D�L�Q�D�E�O�H���S�U�R�G�X�F�W�L�R�Q���R�I���U�H�Q�H�Z�D�E�O�H�� �E�L�R�O�R�J�L�F�D�O���U�H�V�R�X�U�F�H�V��
and the conversion of these resources and waste streams into value-added products such as food, feed, bio-based 
�S�U�R�G�X�F�W�V���D�Q�G���E�L�R�H�Q�H�U�J�\���µ8 

 

Japan 

The bioeconomy is �D���´concept that expands a sustainable and renewable circular economy and society by using 
biotechnology and renewable b�L�R�O�R�J�L�F�D�O�� �U�H�V�R�X�U�F�H�V���µ9 See � Śustainability and Creating a Circular Economy�µ below 
for further discussion. 

 

South Africa  

�7�K�H���6�R�X�W�K���$�I�U�L�F�D�Q���E�L�R�H�F�R�Q�R�P�\�� �G�H�I�L�Q�L�W�L�R�Q���U�H�I�H�U�V�� �W�R���´�D�F�W�L�Y�L�W�L�H�V���W�K�D�W���P�Dke use of bio-innovations, based on biological 
�V�R�X�U�F�H�V���� �P�D�W�H�U�L�D�O�V�� �D�Q�G���S�U�R�F�H�V�V�H�V�� �W�R���J�H�Q�H�U�D�W�H���V�X�V�W�D�L�Q�D�E�O�H���H�F�R�Q�R�P�L�F���� �V�R�F�L�D�O���D�Q�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �G�H�Y�H�O�R�S�P�H�Q�W���µ10 

 

United Nations, Food and Agriculture Organization  (FAO)  

FAO uses the definition of the bioeconomy adopted at the 2018 Global �%�L�R�H�F�R�Q�R�P�\�� �6�X�P�P�L�W���� �´Bioeconomy is the 
production, utilization and conservation of biological resources, including related knowledge, science, technology, 
and innovation, to provide information, products, processes and services across all economic sectors aiming 
toward a �V�X�V�W�D�L�Q�D�E�O�H���H�F�R�Q�R�P�\���µ11 

 

United States  

A 2019 White House �´�6�X�P�P�L�W���R�Q���$�P�H�U�L�F�D�·�V�� �%�L�R�H�F�R�Q�R�P�\�µ��stated �´�W�K�H���E�L�R�H�F�R�Q�R�P�\�� �U�H�S�U�H�V�H�Q�W�V�� �W�K�H���L�Q�I�U�D�V�W�U�X�F�W�X�U�H����
innovation, products, technology, and data derived from biologically-related processes and science that drive 
�H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K�����L�P�S�U�R�Y�H�� �S�X�E�O�L�F���K�H�D�O�W�K�����D�J�U�L�F�X�O�W�X�U�D�O���� �D�Q�G���V�H�F�X�U�L�W�\�� �E�H�Q�H�I�L�W�V���µ12 

The Bioeconomy of the United States  
�7�K�H���O�D�F�N���R�I���D�Q���R�I�I�L�F�L�D�O�O�\�� �D�F�F�H�S�W�H�G���G�H�I�L�Q�L�W�L�R�Q���I�R�U���W�K�H���8���6�����E�L�R�H�F�R�Q�R�P�\���F�R�P�S�O�L�F�D�W�H�V���L�W�V���D�Q�D�O�\�V�L�V���D�Q�G��
�G�H�F�L�V�L�R�Q�P�D�N�L�Q�J�����7�K�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���W�K�H���8���6�����E�L�R�H�F�R�Q�R�P�\���F�R�Q�V�L�V�W���R�I���D�Q���H�P�S�K�D�V�L�V���R�Q��

                                              
6 European Commission, A Sustainable Bioeconomy for Europe: Strengthening the Connection Between Economy, 
Society and the Environment, 2018, p. 4. 
7 International Advisory Council on Global Bioeconomy, Global Bioeconomy Policy Report (IV): A Decade of 
Bioeconomy Policy Development around the World, November 2020, p. 102. 

8 Ibid., p. 116. 

9 Ibid., p. 54. 
10 Ibid., p. 25. 

11 Marta Gomez San Juan, Anne Bogdanski and Olivier Dubois, Towards Sustainable Bioeconomy: Lessons Learned 
from Case Studies, Food and Agriculture Organization, United Nations, 2019, p. ix.  

12 Office of Science and Technology Policy, �6�X�P�P�D�U�\���R�I���W�K�H�������������:�K�L�W�H���+�R�X�V�H���6�X�P�P�L�W���R�Q���$�P�H�U�L�F�D�¶�V���%�L�R�H�F�R�Q�R�P�\, 

Washington, DC, October 7, 2019, p. 3. 
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�E�L�R�W�H�F�K�Q�R�O�R�J�\���D�Q�G���L�Q�Q�R�Y�D�W�L�R�Q�����W�K�H���L�Q�F�O�X�V�L�R�Q���R�I���E�L�R�P�H�G�L�F�L�Q�H���D�Q�G���K�H�D�O�W�K�����D�Q�G���W�K�H���D�S�S�O�L�F�D�W�L�R�Q���R�I���W�K�H��
�E�L�R�H�F�R�Q�R�P�\���W�R���G�H�I�H�Q�V�H���D�Q�G���Q�D�W�L�R�Q�D�O���V�H�F�X�U�L�W�\���S�X�U�S�R�V�H�V�����H���J�������S�U�R�W�H�F�W�L�Q�J���D�J�D�L�Q�V�W���E�L�R�O�R�J�L�F�D�O��
�W�K�U�H�D�W�V����13�� 

�,�Q���������������W�K�H���1�$�6�(�0���S�U�R�S�R�V�H�G���W�K�H���I�R�O�O�R�Z�L�Q�J���G�H�I�L�Q�L�W�L�R�Q�� �I�R�U���W�K�H���8���6�����E�L�R�H�F�R�Q�R�P�\�� 

The U.S. bioeconomy is economic activity that is driven by research and innovation in the 
life sciences and biotechnology, and that is enabled by technological advances in 

engineering and in computing and information sciences.14 

�$�V���H�V�W�L�P�D�W�H�G���E�\���W�K�H���1�$�6�(�0�����W�K�H���8���6�����E�L�R�H�F�R�Q�R�P�\���D�F�F�R�X�Q�W�H�G���I�R�U���P�R�U�H���W�K�D�Q���������R�I���8���6�����J�U�R�V�V��
�G�R�P�H�V�W�L�F���S�U�R�G�X�F�W���R�U�����������������E�L�O�O�L�R�Q���L�Q������������15���7�K�H���1�$�6�(�0���J�U�R�X�S�V���8���6�����E�L�R�H�F�R�Q�R�P�\���D�F�W�L�Y�L�W�L�H�V��
�L�Q�W�R���W�K�U�H�H���S�U�L�P�D�U�\���G�R�P�D�L�Q�V�² �D�J�U�L�F�X�O�W�X�U�D�O�����E�L�R�P�H�G�L�F�D�O�����D�Q�G���E�L�R�L�Q�G�X�V�W�U�L�D�O�² �L�Q�� �D�G�G�L�W�L�R�Q���W�R���³�D���F�U�R�V�V��
�F�X�W�W�L�Q�J���F�D�W�H�J�R�U�\���R�I���W�R�R�O�V�����N�L�W�V�����D�Q�G���V�H�U�Y�L�F�H�V�´���W�K�D�W���D�G�Y�D�Q�F�H���E�L�R�W�H�F�K�Q�R�O�R�J�\���U�H�V�H�D�U�F�K���D�Q�G��
�G�H�Y�H�O�R�S�P�H�Q�W�����5�	�'�� �����V�H�H���)�L�J�X�U�H��������16���7�K�H�������������U�H�S�R�U�W���D�O�V�R���G�H�W�D�L�O�H�G���L�Q�G�X�V�W�U�\���V�H�F�W�R�U�V���H�[�F�O�X�G�H�G��
�I�U�R�P���R�U���L�Q�F�O�X�G�H�G�����Z�K�R�O�O�\���R�U���L�Q���S�D�U�W�����L�Q���1�$�6�(�0�¶�V���S�U�R�S�R�V�H�G���G�H�I�L�Q�L�W�L�R�Q�����H���J�������F�U�R�S���S�U�R�G�X�F�W�L�R�Q���D�Q�G��
�S�K�D�U�P�D�F�H�X�W�L�F�D�O�V�����V�H�H���7�D�E�O�H���������� 

�$�V���L�Q�G�L�F�D�W�H�G���E�\���1�$�6�(�0�����R�Q�H���R�I���W�K�H���S�U�L�Q�F�L�S�D�O���G�L�I�I�H�U�H�Q�F�H�V���E�H�W�Z�H�H�Q���W�K�H���V�F�R�S�H���R�I���W�K�H���8���6����
�E�L�R�H�F�R�Q�R�P�\���D�Q�G���W�K�H���E�L�R�H�F�R�Q�R�P�\���R�I���F�R�X�Q�W�U�L�H�V���Z�L�W�K�L�Q���W�K�H���(�X�U�R�S�H�D�Q���8�Q�L�R�Q�����(�8�����D�Q�G���-�D�S�D�Q���L�V���W�K�H��
�W�U�H�D�W�P�H�Q�W���R�I���S�U�L�P�D�U�\���V�H�F�W�R�U�V���V�X�F�K���D�V���D�J�U�L�F�X�O�W�X�U�H�����I�L�V�K�H�U�L�H�V�����D�Q�G���I�R�U�H�V�W�U�\�����,�Q���J�H�Q�H�U�D�O�����(�8���F�R�X�Q�W�U�L�H�V��
�D�Q�G���-�D�S�D�Q���L�Q�F�O�X�G�H���W�K�H�V�H���V�H�F�W�R�U�V���Z�K�R�O�O�\���Z�L�W�K�L�Q���W�K�H�L�U���G�H�I�L�Q�L�W�L�R�Q�� �R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\�����Z�K�L�O�H���W�K�H��
�8�Q�L�W�H�G���6�W�D�W�H�V���L�Q�F�O�X�G�H�V���R�Q�O�\���V�H�O�H�F�W�H�G���S�D�U�W�V�����H���J�������J�H�Q�H�W�L�F�D�O�O�\���P�R�G�L�I�L�H�G���F�U�R�S�V���D�Q�G���F�U�R�S�V���S�U�R�G�X�F�H�G��
�I�R�U���H�Q�H�U�J�\����17���7�K�L�V���G�L�I�I�H�U�H�Q�F�H���U�H�I�O�H�F�W�V���W�K�H���8���6�����Y�L�H�Z���W�K�D�W���E�L�R�W�H�F�K�Q�R�O�R�J�\���L�V���D���N�H�\���G�U�L�Y�H�U���R�I���W�K�H��
�E�L�R�H�F�R�Q�R�P�\�����)�R�U���H�[�D�P�S�O�H�����W�K�H���1�$�6�(�0���H�V�W�D�E�O�L�V�K�H�G���E�L�R�W�H�F�K�Q�R�O�R�J�\���I�R�F�X�V�H�G���F�U�L�W�H�U�L�D���I�R�U���L�Q�F�O�X�V�L�R�Q��
�R�I���D�J�U�L�F�X�O�W�X�U�D�O���D�F�W�L�Y�L�W�L�H�V���Z�L�W�K�L�Q���W�K�H���V�F�R�S�H���R�I���L�W�V���G�H�I�L�Q�L�W�L�R�Q�����L�Q�F�O�X�G�L�Q�J���W�K�H���X�V�H���R�I���J�H�Q�H�W�L�F��
�H�Q�J�L�Q�H�H�U�L�Q�J���Z�K�H�Q���F�U�H�D�W�L�Q�J���D���V�W�U�D�L�Q���R�U���V�H�H�G�����D�P�R�Q�J���R�W�K�H�U�V�����V�H�H���)�L�J�X�U�H��������18���$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�H���(�8��
�H�[�S�O�L�F�L�W�O�\�� �H�[�F�O�X�G�H�V���K�H�D�O�W�K���D�Q�G���P�H�G�L�F�L�Q�H���I�U�R�P���W�K�H���V�F�R�S�H���R�I���W�K�H���(�8���E�L�R�H�F�R�Q�R�P�\�����Z�K�L�O�H���W�K�H���8�Q�L�W�H�G��
�6�W�D�W�H�V���D�Q�G���-�D�S�D�Q���L�Q�F�O�X�G�H���V�X�F�K���V�H�F�W�R�U�V��19 

�1�$�6�(�0�� �L�Q�G�L�F�D�W�H�V���W�K�D�W���W�K�H�U�H���D�U�H���D�G�Y�D�Q�W�D�J�H�V���D�Q�G���G�L�V�D�G�Y�D�Q�W�D�J�H�V���L�Q���D�G�R�S�W�L�Q�J���D���E�U�R�D�G���Y�H�U�V�X�V���Q�D�U�U�R�Z��
�G�H�I�L�Q�L�W�L�R�Q���R�U���V�F�R�S�H���R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\�����$�F�F�R�U�G�L�Q�J���W�R���1�$�6�(�0�� 

If one adopts a broad, highly inclusive definition, the bioeconomy is dominated by mature 

economic activities (e.g., manufacturing of wood furniture) that (as yet) involve neither 
applications of biological research or biotechnology nor the substitution of biological for 
petrochemical resources. Adopting a broader definition has the advantage of including the 

totality of such sectors as agriculture, forestry, wood manufacturing, and food processing. 
These sectors are already characterized and defined in national income accounts and 

recorded regularly in government statistics. This facilitates measurement, but measures of 
the bioeconomy heavily weighted toward such mature sectors may indicate that the 
bioeconomy is a shrinking share of economic activity, incomes, and wages over time. 

                                              
13 International Advisory Council on Global Bioeconomy, Global Bioeconomy Policy Report (IV): A Decade of 
Bioeconomy Policy Development around the World, November 2020, p. 31. 
14 National Academies of Sciences, Engineering, and Medicine, Safeguarding the Bioeconomy, The National 

Academies Press, Washington, DC, 2020, pp. 58-66. 

15 Ibid., p. 73. 

16 Ibid., p. 6. 
17 Ibid., pp. 53-58. 

18 Ibid., p. 61. 

19 International Advisory Council on Global Bioeconomy, Global Bioeconomy Policy Report (IV): A Decade of 
Bioeconomy Policy Development around the World, November 2020, p. 153. 
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In contrast, a narrower definition, based more on biological innovations, may be better 
equipped to track innovation and dynamism within mature sectors. For example, under a 
narrower definition of the bioeconomy, forestry may not be included. Yet, as adoption of 

future biotechnology applications progresses, activities within the forestry sector would 
increasingly be included in the bioeconomy. Likewise, innovations in cellular agriculture 

could bring more activities within livestock production or food processing under the 
umbrella of the bioeconomy.20 

                                              
20 National Academies of Sciences, Engineering, and Medicine, Safeguarding the Bioeconomy, The National 

Academies Press, Washington, DC, 2020, p. 56. 
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Figure 1. Definition and Primary Domains of U.S. Bioeconomy  
As proposed by the National Academies of Science, Engineering, and Medicine  

 
Source: Adapted from Figure 2-2, National Academies of Sciences, Engineering, and Medicine, Safeguarding the 
Bioeconomy, The National Academies Press, Washington, DC, 2020, p. 60. 
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Table 1. Industries Included in or Excluded from the U.S. Bioeconomy  
As proposed by the National Academies of Science, Engineering, and Medicine 

Wholly Included 
Industries  

Partially 
Included 
Industries  

Industries with Emerging 
Activities That May Be  
Included in the Future  

Excluded Industries  

Pharmaceuticals 

Biotechnology 
Research and 
Development  

Medical 
Diagnostics 

Crop Production 

Electricity 
Generation 

Processed Food 

Chemicals 

Plastics and 
Rubber 

Other Physical, 
Engineering and 
Life Sciences 
Research and 
Development 

Livestock Production 

Fisheries/Aquaculture 

Forestry 

Mining (bioleaching) 

Textiles 

Beverages and Tobacco 

Leather and Products 

Wood Manufacturing 

Paper Products 

Furniture Manufacturing 

Apparel 

Health Care 

�'�U�X�J�J�L�V�W�V�·�� �*�R�R�G�V�����Z�K�R�O�H�V�D�O�H�U�V�� 

Agriculture Supplies (wholesale) 

Construction 

Water Treatment and Supply 

Nature Tourism, Hunting, Fishing 

Source:  Adapted from Table 2-1, National Academies of Sciences, Engineering, and Medicine, Safeguarding the 
Bioeconomy, The National Academies Press, Washington, DC, 2020, pp. 54-55.  

Notes:  �7�K�H���F�D�W�H�J�R�U�\���´�,�Q�G�X�V�W�U�L�H�V���Z�L�W�K���(�P�H�U�J�L�Q�J�� �$�F�W�L�Y�L�W�L�H�V��That May Be �,�Q�F�O�X�G�H�G���L�Q���W�K�H���)�X�W�X�U�H�µ���U�H�S�U�H�V�H�Q�Ws 
industries in which some, not all, activities are anticipated to be included.  

Federal Activity in the U.S. Bioeconomy 

�7�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q�V���S�U�R�Y�L�G�H���D�Q���R�Y�H�U�Y�L�H�Z���D�Q�G���E�D�F�N�J�U�R�X�Q�G���R�Q���F�X�U�U�H�Q�W���D�Q�G���S�D�V�W���I�H�G�H�U�D�O���D�F�W�L�Y�L�W�L�H�V��
�D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���E�L�R�H�F�R�Q�R�P�\�����7�K�H���V�H�F�W�L�R�Q�V���D�U�H���O�L�P�L�W�H�G���W�R���D�F�W�L�Y�L�W�L�H�V���W�K�D�W���H�[�S�O�L�F�L�W�O�\�� �U�H�I�H�U�H�Q�F�H���W�K�H��
�W�H�U�P���³�E�L�R�H�F�R�Q�R�P�\�´���D�Q�G���D�U�H���L�Q�W�H�Q�G�H�G���W�R���E�H���L�O�O�X�V�W�U�D�W�L�Y�H�� �R�I���H�[�H�F�X�W�L�Y�H���E�U�D�Q�F�K���D�Q�G���O�H�J�L�V�O�D�W�L�Y�H�� �D�F�W�L�R�Q�V��
�L�Q���W�K�L�V���D�U�H�D�����Z�L�W�K�R�X�W���Q�H�F�H�V�V�D�U�L�O�\���E�H�L�Q�J���F�R�P�S�U�H�K�H�Q�V�L�Y�H���� 

Executive Branch 

�,�Q���������������W�K�H���2�I�I�L�F�H���R�I���%�X�G�J�H�W���D�Q�G���0�D�Q�D�J�H�P�H�Q�W�����2�0�%�����D�Q�G���W�K�H���2�I�I�L�F�H���R�I���6�F�L�H�Q�F�H���D�Q�G���7�H�F�K�Q�R�O�R�J�\��
�3�R�O�L�F�\�����2�6�7�3�����L�Q�F�O�X�G�H�G���E�L�R�H�F�R�Q�R�P�\���5�	�'���D�P�R�Q�J���W�K�H���2�E�D�P�D���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�¶�V���V�F�L�H�Q�F�H���D�Q�G��
�W�H�F�K�Q�R�O�R�J�\���S�U�L�R�U�L�W�L�H�V���I�R�U���I�R�U�P�X�O�D�W�L�Q�J���W�K�H���)�<�����������E�X�G�J�H�W�����7�K�H���2�0�%���D�Q�G���2�6�7�3���P�H�P�R�U�D�Q�G�X�P��
�V�W�D�W�H�G���W�K�D�W���I�H�G�H�U�D�O���D�J�H�Q�F�L�H�V���V�K�R�X�O�G���³�V�X�S�S�R�U�W���U�H�V�H�D�U�F�K���W�R���H�V�W�D�E�O�L�V�K���W�K�H���I�R�X�Q�G�D�W�L�R�Q�V���I�R�U���D�������V�W���F�H�Q�W�X�U�\��
�µ�E�L�R���H�F�R�Q�R�P�\���¶���$�G�Y�D�Q�F�H�V���L�Q���E�L�R�W�H�F�K�Q�R�O�R�J�\���D�Q�G���L�P�S�U�R�Y�H�P�H�Q�W�V���L�Q���R�X�U���D�E�L�O�L�W�\���W�R���G�H�V�L�J�Q���E�L�R�O�R�J�L�F�D�O��
�V�\�V�W�H�P�V���K�D�Y�H���W�K�H���S�R�W�H�Q�W�L�D�O���W�R���D�G�G�U�H�V�V���F�U�L�W�L�F�D�O���Q�D�W�L�R�Q�D�O���Q�H�H�G�V���L�Q���D�J�U�L�F�X�O�W�X�U�H�����H�Q�H�U�J�\�����K�H�D�O�W�K�����D�Q�G���W�K�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W��� 2́1�� 

�,�Q���������������W�K�H���2�E�D�P�D���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� �U�H�O�H�D�V�H�G���W�K�H���1�D�W�L�R�Q�D�O���%�L�R�H�F�R�Q�R�P�\���%�O�X�H�S�U�L�Q�W���Z�L�W�K���W�K�H���V�W�D�W�H�G��
�S�X�U�S�R�V�H���R�I���³�O�D�\�>�L�Q�J�@���R�X�W���V�W�U�D�W�H�J�L�F���R�E�M�H�F�W�L�Y�H�V���W�K�D�W���Z�L�O�O���K�H�O�S���U�H�D�O�L�]�H�� �W�K�H���I�X�O�O�� �S�R�W�H�Q�W�L�D�O�� �R�I���W�K�H���8���6����
�E�L�R�H�F�R�Q�R�P�\���2́2���$�F�F�R�U�G�L�Q�J���W�R���W�K�H���E�L�R�H�F�R�Q�R�P�\���E�O�X�H�S�U�L�Q�W�����³�D���E�L�R�H�F�R�Q�R�P�\���L�V���R�Q�H���E�D�V�H�G���R�Q���W�K�H���X�V�H��

                                              
21 Peter R. Orszag and John P. Holdren, �³Memorandum for the Heads of Executive Departments and Agencies, 

Subject: Science and Technology Priorities for the FY2012 Budget,�  ́Executive Office of the President, Office of 

Management and Budget, Washington, DC, July 21, 2010, https://obamawhitehouse.archives.gov/sites/default/files/

microsites/ostp/fy12-budget-guidance-memo.pdf. 
22 White House, National Bioeconomy Blueprint, Washington, DC, April 2012, p. 2, 

https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/
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�R�I���U�H�V�H�D�U�F�K���D�Q�G���L�Q�Q�R�Y�D�W�L�R�Q���L�Q���W�K�H���E�L�R�O�R�J�L�F�D�O�� �V�F�L�H�Q�F�H�V���W�R���F�U�H�D�W�H���H�F�R�Q�R�P�L�F���D�F�W�L�Y�L�W�\���D�Q�G���S�X�E�O�L�F��
�E�H�Q�H�I�L�W��� 2́3���7�K�H���E�L�R�H�F�R�Q�R�P�\���E�O�X�H�S�U�L�Q�W���L�Q�F�O�X�G�H�G���W�K�H���I�R�O�O�R�Z�L�Q�J���V�W�U�D�W�H�J�L�F���R�E�M�H�F�W�L�Y�H�V�� 

�x �6�X�S�S�R�U�W���I�R�U���5�	�'���L�Q�Y�H�V�W�P�H�Q�W�V���W�R���S�U�R�Y�L�G�H���W�K�H���I�R�X�Q�G�D�W�L�R�Q���I�R�U���W�K�H���I�X�W�X�U�H���8���6����
�E�L�R�H�F�R�Q�R�P�\���� 

�x �)�D�F�L�O�L�W�D�W�L�Q�J�� �W�K�H���W�U�D�Q�V�L�W�L�R�Q���D�Q�G���F�R�P�P�H�U�F�L�D�O�L�]�D�W�L�R�Q���R�I���E�L�R���L�Q�Y�H�Q�W�L�R�Q�V�����L�Q�F�O�X�G�L�Q�J���D�Q��
�L�Q�F�U�H�D�V�H�G���I�R�F�X�V���R�Q���W�U�D�Q�V�O�D�W�L�R�Q�D�O���D�Q�G���U�H�J�X�O�D�W�R�U�\���V�F�L�H�Q�F�H�V�� 

�x �' �H�Y�H�O�R�S�L�Q�J�� �D�Q�G���U�H�I�R�U�P�L�Q�J���U�H�J�X�O�D�W�L�R�Q�V���W�R���U�H�G�X�F�H���E�D�U�U�L�H�U�V�����L�Q�F�U�H�D�V�H���W�K�H���V�S�H�H�G���D�Q�G��
�S�U�H�G�L�F�W�D�E�L�O�L�W�\�� �R�I���U�H�J�X�O�D�W�R�U�\���S�U�R�F�H�V�V�H�V�����D�Q�G���U�H�G�X�F�H���F�R�V�W�V���Z�K�L�O�H���S�U�R�W�H�F�W�L�Q�J���K�X�P�D�Q��
�D�Q�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���K�H�D�O�W�K�� 

�x �8�S�G�D�W�L�Q�J�� �W�U�D�L�Q�L�Q�J���S�U�R�J�U�D�P�V���D�Q�G���D�O�L�J�Q�L�Q�J���D�F�D�G�H�P�L�F���L�Q�V�W�L�W�X�W�L�R�Q���L�Q�F�H�Q�W�L�Y�H�V���W�R��
�D�G�G�U�H�V�V���Q�D�W�L�R�Q�D�O���Z�R�U�N�I�R�U�F�H���Q�H�H�G�V���� 

�x �,�G�H�Q�W�L�I�\�L�Q�J���D�Q�G���V�X�S�S�R�U�W�L�Q�J���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���S�X�E�O�L�F���S�U�L�Y�D�W�H���S�D�U�W�Q�H�U�V�K�L�S�V���D�Q�G��
�S�U�H�F�R�P�S�H�W�L�W�L�Y�H���F�R�O�O�D�E�R�U�D�W�L�R�Q�V��24�� 

�:�K�L�O�H�� �W�K�H�������������X�S�G�D�W�H���R�I���W�K�H���2�E�D�P�D���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�¶�V���$�P�H�U�L�F�D�Q���,�Q�Q�R�Y�D�W�L�R�Q���6�W�U�D�W�H�J�\���K�L�J�K�O�L�J�K�W�H�G��
�W�K�H���Q�H�H�G���I�R�U���5�	�'���L�Q�Y�H�V�W�P�H�Q�W�V���W�R���D�G�Y�D�Q�F�H���W�K�H���E�L�R�H�F�R�Q�R�P�\�����L�Q�F�O�X�G�L�Q�J���H�I�I�R�U�W�V���W�R���S�U�R�P�R�W�H���W�K�H��
�G�H�Y�H�O�R�S�P�H�Q�W���R�I���E�L�R�W�H�F�K�Q�R�O�R�J�\���W�R�R�O�V���D�Q�G���L�Q�Y�H�V�W�P�H�Q�W�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���E�L�R�H�Q�H�U�J�\�����W�K�H���H�[�W�H�Q�W���W�R��
�Z�K�L�F�K���W�K�H�������������E�L�R�H�F�R�Q�R�P�\���E�O�X�H�S�U�L�Q�W���Z�D�V���L�P�S�O�H�P�H�Q�W�H�G���L�V���X�Q�F�O�H�D�U�����7�K�H���I�H�G�H�U�D�O���J�R�Y�H�U�Q�P�H�Q�W���K�D�V��
�Q�R�W���L�V�V�X�H�G���D�Q�R�W�K�H�U���J�R�Y�H�U�Q�P�H�Q�W���Z�L�G�H���V�W�U�D�W�H�J�\���R�U���Y�L�V�L�R�Q���I�R�U���W�K�H���E�L�R�H�F�R�Q�R�P�\���V�L�Q�F�H������������ 

�$�V���Q�R�W�H�G���E�\���W�K�H���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���$�G�Y�L�V�R�U�\���&�R�X�Q�F�L�O���R�Q���*�O�R�E�D�O�� �%�L�R�H�F�R�Q�R�P�\�����V�L�Q�F�H���������������W�K�H���G�L�U�H�F�W�L�R�Q��
�R�I���W�K�H���8���6�����E�L�R�H�F�R�Q�R�P�\���K�D�V���E�H�H�Q���³�P�D�U�N�H�G���E�\���W�K�H���P�R�U�H���D�J�U�L�F�X�O�W�X�U�D�O���D�Q�G���E�L�R�U�H�V�R�X�U�F�H�V���E�D�V�H�G���Y�L�V�L�R�Q��
�S�X�W���I�R�U�W�K���E�\���L�Q�G�L�Y�L�G�X�D�O�� �I�H�G�H�U�D�O���D�J�H�Q�F�L�H�V��� 2́5���,�Q���S�D�U�W�L�F�X�O�D�U�����W�K�H���8���6�����'�H�S�D�U�W�P�H�Q�W���R�I���$�J�U�L�F�X�O�W�X�U�H��
���8�6�'�$�����D�Q�G���W�K�H���'�H�S�D�U�W�P�H�Q�W���R�I���(�Q�H�U�J�\�����'�2�(�����K�D�Y�H���D���O�R�Q�J���K�L�V�W�R�U�\���R�I���V�X�S�S�R�U�W�L�Q�J���5�	�'���D�Q�G��
�S�R�O�L�F�L�H�V���L�Q���D�U�H�D�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���E�L�R�H�F�R�Q�R�P�\���� 

�,�Q���������������W�K�H���%�L�R�P�D�V�V���5�	�' ���%�R�D�U�G��26���D�Q���L�Q�W�H�U�D�J�H�Q�F�\���J�U�R�X�S���F�R���F�K�D�L�U�H�G���E�\���'�2�(���D�Q�G���8�6�'�$���D�Q�G��
�D�O�V�R���L�Q�F�O�X�G�L�Q�J���W�K�H���'�H�S�D�U�W�P�H�Q�W�V���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q�����W�K�H���,�Q�W�H�U�L�R�U�����D�Q�G���'�H�I�H�Q�V�H�����W�K�H���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�3�U�R�W�H�F�W�L�R�Q���$�J�H�Q�F�\�����W�K�H���1�D�W�L�R�Q�D�O���6�F�L�H�Q�F�H���)�R�X�Q�G�D�W�L�R�Q�����D�Q�G���2�6�7�3�����U�H�O�H�D�V�H�G���D���)�H�G�H�U�D�O���$�F�W�L�Y�L�W�L�H�V��
�5�H�S�R�U�W���R�Q���W�K�H���%�L�R�H�F�R�Q�R�P�\���W�R���³�H�P�S�K�D�V�L�]�H���W�K�H���V�L�J�Q�L�I�L�F�D�Q�W���S�R�W�H�Q�W�L�D�O�� �I�R�U���D�Q���H�Y�H�Q���V�W�U�R�Q�J�H�U���8���6����
�E�L�R�H�F�R�Q�R�P�\���W�K�U�R�X�J�K���W�K�H���S�U�R�G�X�F�W�L�R�Q���D�Q�G���X�V�H���R�I���E�L�R�I�X�H�O�V�����E�L�R�S�U�R�G�X�F�W�V�����D�Q�G���E�L�R�S�R�Z�H�U���´���7�K�H���U�H�S�R�U�W��
�R�X�W�O�L�Q�H�G�� �D���Y�L�V�L�R�Q���I�R�U���³�H�[�S�D�Q�G�>�L�Q�J�@���W�K�H���V�X�V�W�D�L�Q�D�E�O�H���S�U�R�G�X�F�W�L�R�Q���D�Q�G���X�V�H���R�I���E�L�R�P�D�V�V��� �́��S�U�R�S�R�V�H�G���D��
�Q�X�P�E�H�U���R�I���R�E�M�H�F�W�L�Y�H�V���I�R�U�����D�Q�G���L�G�H�Q�W�L�I�L�H�G���E�D�U�U�L�H�U�V���W�R���D�F�K�L�H�Y�L�Q�J���V�X�F�K���D���Y�L�V�L�R�Q�����7�K�H���U�H�S�R�U�W���G�L�Y�L�G�H�G���W�K�H��
�R�E�M�H�F�W�L�Y�H�V���L�Q�W�R���W�K�H���I�R�O�O�R�Z�L�Q�J���D�U�H�D�V�� 

�x �8�V�H���D�Q���L�Q�W�H�J�U�D�W�H�G���V�\�V�W�H�P�V���D�S�S�U�R�D�F�K�� 

�x �3�U�R�Y�L�G�H���W�K�H���V�F�L�H�Q�F�H���D�Q�G���W�H�F�K�Q�R�O�R�J�\���Q�H�H�G�H�G���W�R���G�U�L�Y�H���L�Q�Q�R�Y�D�W�L�R�Q���� 

                                              
.national_bioeconomy_blueprint_april_2012.pdf. 

23 Ibid., p. 7. 

24 Ibid., pp. 2-5. 
25 International Advisory Council on Global Bioeconomy, Global Bioeconomy Policy Report (IV): A Decade of 
Bioeconomy Policy Development around the World, November 2020, pp. 40-41. 

26 P.L. 106-224 �H�V�W�D�E�O�L�V�K�H�G���W�K�H���%�L�R�P�D�V�V���5�H�V�H�D�U�F�K���D�Q�G���'�H�Y�H�O�R�S�P�H�Q�W���%�R�D�U�G���³ �W�R���F�R�R�U�G�L�Q�D�W�H���S�U�R�J�U�D�P�V���Z�L�W�K�L�Q���D�Q�G���D�P�R�Q�J��
departments and agencies of the Federal Government for the purpose of promoting the use of bio-based industrial 

�S�U�R�G�X�F�W�V���´���3�H�U�������8���6���&���� �†�����������W�K�H���F�X�U�U�H�Q�W���G�X�W�L�H�V���R�I���W�K�H���%�R�D�U�G���L�Q�F�O�X�G�H�� �F�R�R�U�G�L�Q�D�W�L�Q�J���5�	�'���D�F�W�L�Y�L�W�L�H�V���U�H�O�D�W�H�G���W�R���E�L�R�I�X�H�O�V��
and bio-based products between USDA and DOE and with other federal departments and agencies. For more 

information on the Biomass Research and Development Init iative, see CRS In Focus IF10288, Overview of the 2018 
Farm Bill Energy Title Programs, by Kelsi Bracmort, and CRS Report R45943, The Farm Bill Energy Title: An 
Overview and Funding History, by Kelsi Bracmort. 
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�x �&�U�H�D�W�H���S�X�E�O�L�F���D�Q�G���S�U�L�Y�D�W�H���F�R�O�O�D�E�R�U�D�W�L�R�Q�V���W�R���R�Y�H�U�F�R�P�H���E�D�U�U�L�H�U�V���D�Q�G���D�F�F�H�O�H�U�D�W�H��
�G�H�S�O�R�\�P�H�Q�W�� 

�x �' �H�Y�H�O�R�S���D���Z�R�U�N�I�R�U�F�H���I�R�U���W�K�H���I�X�W�X�U�H���E�L�R�H�F�R�Q�R�P�\�� 

�x �8�Q�G�H�U�V�W�D�Q�G���D�Q�G���L�Q�I�R�U�P���S�R�O�L�F�\���� 

�7�K�H���L�G�H�Q�W�L�I�L�H�G�� �E�D�U�U�L�H�U�V���L�Q�F�O�X�G�H�G 

�x �V�X�V�W�D�L�Q�D�E�O�\���S�U�R�G�X�F�L�Q�J���D�Q�G���D�F�F�H�V�V�L�Q�J���D�G�H�T�X�D�W�H�����D�I�I�R�U�G�D�E�O�H���I�H�H�G�V�W�R�F�N���� 

�x �G�H�Y�H�O�R�S�L�Q�J�� �D�Q�G���D�S�S�O�\�L�Q�J���L�Q�Q�R�Y�D�W�L�Y�H�����F�R�V�W���F�R�P�S�H�W�L�W�L�Y�H���F�R�Q�Y�H�U�V�L�R�Q���W�H�F�K�Q�R�O�R�J�L�H�V���� 
�x �R�S�W�L�P�L�]�L�Q�J�� �G�L�V�W�U�L�E�X�W�L�R�Q���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���D�F�U�R�V�V���W�K�H���Q�D�W�L�R�Q���W�R���D�O�O�R�Z���P�R�Y�H�P�H�Q�W���R�I��

�E�L�R�P�D�V�V���D�Q�G���V�X�E�V�H�T�X�H�Q�W���G�H�U�L�Y�D�W�L�Y�H�V���D�F�U�R�V�V���W�K�H���H�Q�W�L�U�H���V�X�S�S�O�\���F�K�D�L�Q�����D�Q�G�� 

�x �H�G�X�F�D�W�L�Q�J���W�K�H���F�R�Q�V�X�P�H�U��27 

�$�O�V�R���L�Q�� �������������'�2�(���U�H�O�H�D�V�H�G���D�Q���X�S�G�D�W�H���W�R���L�W�V���%�L�O�O�L�R�Q���7�R�Q���%�L�R�H�F�R�Q�R�P�\���U�H�S�R�U�W�����Z�K�L�F�K���P�R�G�H�O�H�G���D�Q�G��
�G�H�W�D�L�O�H�G���W�K�H���D�Y�D�L�O�D�E�L�O�L�W�\�� �R�I���X�S���W�R�������E�L�O�O�L�R�Q�� �W�R�Q�V���R�I���E�L�R�P�D�V�V���U�H�V�R�X�U�F�H�V���S�H�U���\�H�D�U���L�Q���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V����
�,�Q���D�G�G�L�W�L�R�Q�����W�K�H���U�H�S�R�U�W���H�[�D�P�L�Q�H�G���F�R�Q�F�H�U�Q�V���D�E�R�X�W���F�O�L�P�D�W�H���F�K�D�Q�J�H���L�P�S�D�F�W�V�����O�R�J�L�V�W�L�F�D�O���R�S�H�U�D�W�L�R�Q�V����
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���V�X�V�W�D�L�Q�D�E�L�O�L�W�\�����D�Q�G���V�\�V�W�H�P�V���L�Q�W�H�J�U�D�W�L�R�Q���D�F�U�R�V�V���W�K�H���S�U�R�G�X�F�W�L�R�Q�����K�D�U�Y�H�V�W�����D�Q�G��
�F�R�Q�Y�H�U�V�L�R�Q���R�I���E�L�R�P�D�V�V��28���'�2�( �¶�V���%�L�R�H�Q�H�U�J�\���7�H�F�K�Q�R�O�R�J�\���2�I�I�L�F�H�����%�(�7�2�����D�O�V�R���S�X�E�O�L�V�K�H�G���W�K�H��
�6�W�U�D�W�H�J�L�F���3�O�D�Q���I�R�U���D���7�K�U�L�Y�L�Q�J���D�Q�G���6�X�V�W�D�L�Q�D�E�O�H���%�L�R�H�F�R�Q�R�P�\���L�Q���������������7�K�H���V�W�U�D�W�H�J�L�F���S�O�D�Q���L�G�H�Q�W�L�I�L�H�G��
�W�K�H���I�R�O�O�R�Z�L�Q�J���N�H�\���R�S�S�R�U�W�X�Q�L�W�\���D�U�H�D�V���� 

�x �(�Q�K�D�Q�F�L�Q�J���W�K�H���Y�D�O�X�H�� �S�U�R�S�R�V�L�W�L�R�Q���R�I���E�L�R�H�Q�H�U�J�\�� 

�x �0�R�E�L�O�L�]�L�Q�J���W�K�H���Q�D�W�L�R�Q�¶�V���E�L�R�P�D�V�V���U�H�V�R�X�U�F�H�V�� 

�x �&�X�O�W�L�Y�D�W�L�Q�J�� �H�Q�G���X�V�H���P�D�U�N�H�W�V���D�Q�G���F�X�V�W�R�P�H�U�V�� 

�x �(�[�S�D�Q�G�L�Q�J���V�W�D�N�H�K�R�O�G�H�U���H�Q�J�D�J�H�P�H�Q�W���D�Q�G���F�R�O�O�D�E�R�U�D�W�L�R�Q��29 

�,�Q���������������W�K�H���%�L�R�P�D�V�V���5�	�'���%�R�D�U�G�² �D�V���D���I�R�O�O�R�Z���R�Q���W�R���W�K�H�������������I�H�G�H�U�D�O���D�F�W�L�Y�L�W�L�H�V���U�H�S�R�U�W�² �U�H�O�H�D�V�H�G��
�D�Q���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���I�U�D�P�H�Z�R�U�N���I�R�U���W�K�H���E�L�R�H�F�R�Q�R�P�\�����$�V���G�H�V�F�U�L�E�H�G���L�Q���W�K�H���U�H�S�R�U�W�����W�K�H���S�X�U�S�R�V�H���R�I���W�K�H��
�I�U�D�P�H�Z�R�U�N���L�V���W�R 

serve as a guiding document for the BR&D Board member agencies to increase 
government accountability and efficiency, maximize interagency coordination on 

bioeconomy research and other activities, and accelerate innovative and sustainable 
technologies that harness �W�K�H���Q�D�W�L�R�Q�¶�V���E�L�R�P�D�V�V���U�H�V�R�X�U�F�H�V. The cutting-edge research and 

development (R&D) described in this Framework can advance technologies to provide a 
secure, reliable, affordable, and enduring supply of U.S. energy and products.  

There has been great progress to date, but many opportunities remain to unlock the full 
potential of the U.S. bioeconomy. This Framework lays out activities that will help 

understand and mitigate technology uncertainty; leverage government, academic, 

                                              
27 Biomass Research and Development Board, Federal Activities Report on the Bioeconomy, February 2016, 

https://www.energy.gov/sites/prod/files/2016/02/f30/farb_2_18_16.pdf. 
28 U.S. Department of Energy, 2016 Billion-Ton Report: Advancing Domestic Resources for a Thriving Bioeconomy, 
Volume 1: Economic Availability of Feedstocks, Oak Ridge, TN, July 2016, https://www.energy.gov/sites/prod/files/

2016/12/f34/2016_billion_ton_report_12.2.16_0.pdf; and U.S. Department of Energy, 2016 Billion-Ton Report: 
Advancing Domestic Resources for a Thriving Bioeconomy, Volume 2: Environmental Sustainability Effects of Select 
Scenarios from Volume 1, Oak Ridge, TN, January 2017, https://www.energy.gov/eere/bioenergy/downloads/2016-

billion-ton-report-volume-2-environmental-sustainability-effects. 

29 Bioenergy Technologies Office, Strategic Plan for a Thriving and Sustainable Bioeconomy, U.S. Department of 

Energy, December 2016, https://www.energy.gov/sites/prod/files/2016/12/f34/

beto_strategic_plan_december_2016_0.pdf. 
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industrial, and non-governmental resources and capabilities; stimulate public-private 
partnerships and investment; and generate technical information that can inform decision-
makers and policymakers across complex value chains. No singular agency has the 

expertise for all aspects of the bioeconomy supply chain; it is only by leveraging the 
strengths of all BR&D Board agencies and external partners that technology challenges 

can be addressed.30 

�$�O�V�R���L�Q�� �������������W�K�H���7�U�X�P�S���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q���K�R�V�W�H�G���D���:�K�L�W�H���+�R�X�V�H���V�X�P�P�L�W���W�R���G�L�V�F�X�V�V���8���6�����O�H�D�G�H�U�V�K�L�S��
�L�Q���W�K�H���E�L�R�H�F�R�Q�R�P�\���D�Q�G���N�H�\���R�S�S�R�U�W�X�Q�L�W�L�H�V���D�Q�G���F�K�D�O�O�H�Q�J�H�V�����,�Q���U�H�P�D�U�N�V���D�W���W�K�H���V�X�P�P�L�W�����0�L�F�K�D�H�O��
�.�U�D�W�V�L�R�V�����&�K�L�H�I���7�H�F�K�Q�R�O�R�J�\���2�I�I�L�F�H�U���R�I���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V�����V�W�D�W�H�G 

As we look to the future, this Administration is focusing in on three of the core issues that 

will affect the future of the Bioeconomy: infrastructure, talent, and data. 

First, infrastructure. We need to identify what the most critical infrastructure is in the 
�E�L�R�H�F�R�Q�R�P�\�����Z�K�D�W���Z�H���G�R���Z�H�O�O���� �Z�K�D�W���Z�H�� �G�R�Q�¶�W���G�R���Z�H�O�O�� �H�Q�R�X�J�K�����D�Q�G���Z�K�H�U�H���W�K�H�Ue are 
bottlenecks that impede our innovation or put our security at risk. 

Second is talent. We must not only train future innovators, but also determine how we can 

most successfully support our great research institutions and talent producers so that they 
have the resources and protection they need to thrive. 

And third, we should explore how we can best protect our genetic and biological data while 
safeguarding the freedom necessary for a robust and growing bioeconomy. As the 

bioeconomy develops, we need to ensure it is rooted in American values and is always used 
for the benefit of the American people.31 

�)�X�U�W�K�H�U�P�R�U�H�����2�6�7�3���L�V�V�X�H�G���D���U�H�T�X�H�V�W���I�R�U���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���E�L�R�H�F�R�Q�R�P�\���V�H�H�N�L�Q�J���W�R���³�L�Q�I�R�U�P��
�Q�R�W�D�E�O�H���J�D�S�V�����Y�X�O�Q�H�U�D�E�L�O�L�W�L�H�V���� �D�Q�G���D�U�H�D�V���W�R���S�U�R�P�R�W�H���D�Q�G���S�U�R�W�H�F�W���L�Q���W�K�H���8���6�����%�L�R�H�F�R�Q�R�P�\���W�K�D�W���P�D�\��
�E�H�Q�H�I�L�W���I�U�R�P���)�H�G�H�U�D�O���J�R�Y�H�U�Q�P�H�Q�W���D�W�W�H�Q�W�L�R�Q��� 3́2���7�K�H���7�U�X�P�S���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q���D�O�V�R���L�G�H�Q�W�L�I�L�H�G�� �W�K�H��
�E�L�R�H�F�R�Q�R�P�\���D�V���D���N�H�\���D�U�H�D���R�I���I�R�F�X�V���I�R�U���I�H�G�H�U�D�O���5�	�'���L�Q�Y�H�V�W�P�H�Q�W�V���L�Q���E�R�W�K���W�K�H���)�<�����������D�Q�G���)�<����������
�5�	�'���E�X�G�J�H�W���S�U�L�R�U�L�W�\���P�H�P�R�U�D�Q�G�D���L�V�V�X�H�G���E�\���2�0�%���D�Q�G���2�6�7�3��33���$�F�F�R�U�G�L�Q�J���W�R���6�7�$�7���1�H�Z�V�����W�K�H��
�7�U�X�P�S���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q���G�U�D�I�W�H�G�����E�X�W���Q�H�Y�H�U���L�V�V�X�H�G���D�Q���H�[�H�F�X�W�L�Y�H���R�U�G�H�U���W�K�D�W���Z�R�X�O�G���K�D�Y�H���G�L�U�H�F�W�H�G��
�2�6�7�3���D�Q�G���W�K�H���1�D�W�L�R�Q�D�O�� �6�H�F�X�U�L�W�\���&�R�X�Q�F�L�O���W�R���F�R���F�K�D�L�U���D�Q���L�Q�W�H�U�D�J�H�Q�F�\���F�R�P�P�L�W�W�H�H���W�D�V�N�H�G���Z�L�W�K��
�F�U�H�D�W�L�Q�J���D���Q�D�W�L�R�Q�D�O�� �E�L�R�H�F�R�Q�R�P�\���V�W�U�D�W�H�J�\���Z�L�W�K�L�Q�����������G�D�\�V�����L�Q���D�G�G�L�W�L�R�Q���W�R���G�L�U�H�F�W�L�Q�J���W�K�H���'�H�S�D�U�W�P�H�Q�W��
�R�I���+�R�P�H�O�D�Q�G�� �6�H�F�X�U�L�W�\���Z�L�W�K���G�H�F�L�G�L�Q�J���L�I���W�K�H���E�L�R�H�F�R�Q�R�P�\���V�K�R�X�O�G���E�H���G�H�V�L�J�Q�D�W�H�G���D�V���D���F�U�L�W�L�F�D�O��
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�H�F�W�R�U��34 

                                              
30 Biomass Research and Development Board, The Bioeconomy Initiative: Implementation Framework, U.S. 

Department of Agriculture, Washington, DC, March 5, 2019, p. vii, https://biomassboard.gov/sites/default/files/pdfs/

Bioeconomy_Init iative_Implementation_Framework_FINAL.pdf. 
31 Office of Science and Technology Policy, �6�X�P�P�D�U�\���R�I���W�K�H�������������:�K�L�W�H���+�R�X�V�H���6�X�P�P�L�W���R�Q���$�P�H�U�L�F�D�¶�V���%�L�R�H�F�R�Q�R�P�\, 

Washington, DC, October 7, 2019, p. 7, https://trumpwhitehouse.archives.gov/wp-content/uploads/2019/10/Summary-

of-White-House-Summit-on-Americas-Bioeconomy-October-2019.pdf. 

32 �2�I�I�L�F�H���R�I���6�F�L�H�Q�F�H���D�Q�G���7 �H�F�K�Q�R�O�R�J�\���3�R�O�L�F�\�����³ �5�H�T�X�H�V�W���I�R�U���,�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���%�L�R�H�F�R�Q�R�P�\���´��Federal Register, vol. 84, 

no. 175, p. 47561, September 10, 2019. 
33 Russell T . Vought and Dr. Kelvin Droegemeir, �³Memorandum for the Heads of Executive Departments and 

Agencies, Subject: Fiscal Year 2021��� ́Administration Research and Development Budget Priorit ies Executive Office 

of the President, Washington, DC, August, 30, 2019, https://trumpwhitehouse.archives.gov/wp-content/uploads/2019/

08/FY-21-RD-Budget-Priorit ies.pdf; and Russell T . Vought and Dr. Kelvin Droegemeir, �³Memorandum for the Heads 

of Executive Departments and Agencies, Subject: Fiscal Year (FY) 2022 Administration Research and Development 

Budget Priorit ies and Cross-Cutting Actions,�  ́Executive Office of the President, Washington, DC, August, 14, 2020, 

https://trumpwhitehouse.archives.gov/wp-content/uploads/2020/08/M-20-29.pdf. 

34 �1�L�F�K�R�O�D�V���)�O�R�U�N�R�����³ �$�E�D�Q�G�R�Q�H�G���7 �U�X�P�S���2�U�G�H�U���R�Q���W�K�H���%�L�R�H�F�R�Q�R�P�\���+�L�J�K�O�L�J�K�W�V���D���3�D�W�K���)�R�U�Z�D�U�G���I�R�U���%�L�G�H�Q�² But with 

�0�L�[�H�G���5�H�Y�L�H�Z�V���´��STAT News, May 17, 2021. 
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�S�U�L�R�U�L�W�L�H�V���W�K�U�R�X�J�K���������������8�6�'�$�¶�V���R�E�M�H�F�W�L�Y�H�V���I�R�U���W�K�H���E�L�R�H�F�R�Q�R�P�\���L�Q�F�O�X�G�H�G���W�K�H���I�R�O�O�R�Z�L�Q�J�� 

�x �3�U�R�P�R�W�L�Q�J���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���H�Q�D�E�O�L�Q�J�� �W�H�F�K�Q�R�O�R�J�L�H�V���I�R�U���W�K�H���V�X�V�W�D�L�Q�D�E�O�H����
�H�I�I�L�F�L�H�Q�W�����D�Q�G���S�U�R�I�L�W�D�E�O�H���S�U�R�G�X�F�W�L�R�Q���R�I���E�L�R���E�D�V�H�G���S�U�R�G�X�F�W�V���I�U�R�P���U�H�Q�H�Z�D�E�O�H��
�D�J�U�L�F�X�O�W�X�U�D�O���D�Q�G���E�L�R�H�F�R�Q�R�P�L�F���F�U�R�S�V�����L�Q�F�O�X�G�L�Q�J���H�P�H�U�J�L�Q�J���V�X�S�S�O�H�P�H�Q�W�D�O���D�Q�G��
�D�O�W�H�U�Q�D�W�L�Y�H���F�U�R�S�V�� 

�x �'�H�Y�H�O�R�S�L�Q�J�� �D���E�L�R�H�F�R�Q�R�P�\���U�H�V�H�D�U�F�K���U�R�D�G�P�D�S���W�K�D�W���V�H�W�V���Q�H�D�U�������P�L�G�������D�Q�G���O�R�Q�J���W�H�U�P��
�J�R�D�O�V���D�Q�G���K�L�J�K�O�L�J�K�W�L�Q�J���S�U�R�J�U�H�V�V���W�R�Z�D�U�G�V���W�K�R�V�H���J�R�D�O�V���D�Q�Q�X�D�O�O�\�� 

�x �'�H�Y�H�O�R�S�L�Q�J�� �N�Q�R�Z�O�H�G�J�H���D�Q�G���W�R�R�O�V���W�R���G�H�V�L�J�Q���D�Q�G���R�S�W�L�P�L�]�H���E�L�R�U�H�I�L�Q�L�Q�J�� �D�Q�G��
�S�U�R�F�H�V�V�L�Q�J���V�\�V�W�H�P�V���W�K�D�W���O�H�Y�H�U�D�J�H���H�F�R�Q�R�P�L�H�V���R�I���V�F�D�O�H���W�R���S�U�R�P�R�W�H���E�L�R���E�D�V�H�G��
�S�U�R�G�X�F�W���F�R�P�S�H�W�L�W�L�R�Q���D�Q�G���P�D�U�N�H�W���D�F�F�H�V�V�� 

�x �*�H�Q�H�U�D�W�L�Q�J�����J�D�W�K�H�U�L�Q�J�����D�Q�G���V�\�Q�W�K�H�V�L�]�L�Q�J���U�H�O�H�Y�D�Q�W���G�D�W�D���D�Q�G���V�F�L�H�Q�W�L�I�L�F���L�Q�I�R�U�P�D�W�L�R�Q��
�W�R���T�X�D�Q�W�L�I�\���D�Q�G���L�Q�I�R�U�P���W�K�H���Y�D�O�X�D�W�L�R�Q���R�I���E�L�R�H�F�R�Q�R�P�L�F���H�F�R�V�\�V�W�H�P�V���D�V���Z�H�O�O���D�V��
�V�R�F�L�H�W�D�O���D�Q�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���F�R�V�W�V�����E�H�Q�H�I�L�W�V�����D�Q�G���V�H�U�Y�L�F�H�V��35 

�$�O�V�R���L�Q�� �������������W�K�H���'�H�S�D�U�W�P�H�Q�W���R�I���+�H�D�O�W�K���D�Q�G���+�X�P�D�Q���6�H�U�Y�L�F�H�V�����+�+�6�����D�Z�D�U�G�H�G�����������P�L�O�O�L�R�Q�� �W�R���W�K�H��
�$�G�Y�D�Q�F�H�G���5�H�J�H�Q�H�U�D�W�L�Y�H���0�D�Q�X�I�D�F�W�X�U�L�Q�J���,�Q�V�W�L�W�X�W�H�����$�5�0�,�����W�R���H�V�W�D�E�O�L�V�K���³�W�K�H���Q�D�W�L�R�Q�¶�V���I�L�U�V�W���)�R�X�Q�G�U�\��
�I�R�U���$�P�H�U�L�F�D�Q���%�L�R�W�H�F�K�Q�R�O�R�J�\���´���$�5�0�,���L�V���D���Q�R�Q�S�U�R�I�L�W���R�U�J�D�Q�L�]�D�W�L�R�Q���D�Q�G���D���0�D�Q�X�I�D�F�W�X�U�L�Q�J���8�6�$��
�,�Q�V�W�L�W�X�W�H���Z�L�W�K���W�K�H���P�L�V�V�L�R�Q���³�W�R���P�D�N�H���S�U�D�F�W�L�F�D�O���W�K�H���O�D�U�J�H���V�F�D�O�H���P�D�Q�X�I�D�F�W�X�U�L�Q�J���R�I���H�Q�J�L�Q�H�H�U�H�G���W�L�V�V�X�H�V��
�D�Q�G���W�L�V�V�X�H���U�H�O�D�W�H�G���W�H�F�K�Q�R�O�R�J�L�H�V�����W�R���E�H�Q�H�I�L�W���H�[�L�V�W�L�Q�J���L�Q�G�X�V�W�U�L�H�V���D�Q�G���J�U�R�Z���Q�H�Z���R�Q�H�V��� 3́6���$�F�F�R�U�G�L�Q�J���W�R��
�W�K�H���S�U�H�V�V���U�H�O�H�D�V�H�����W�K�H���I�R�X�Q�G�U�\���Z�L�O�O���³�S�U�R�G�X�F�H���W�H�F�K�Q�R�O�R�J�L�F�D�O���V�R�O�X�W�L�R�Q�V���W�K�D�W���K�H�O�S���W�K�H���8�Q�L�W�H�G�� �6�W�D�W�H�V��
�S�U�R�W�H�F�W���D�J�D�L�Q�V�W���D�Q�G���U�H�V�S�R�Q�G���W�R���K�H�D�O�W�K���V�H�F�X�U�L�W�\���W�K�U�H�D�W�V�����H�Q�K�D�Q�F�H���G�D�L�O�\���P�H�G�L�F�D�O���F�D�U�H�����D�Q�G���D�G�G���W�R���W�K�H��
�8���6�����E�L�R�H�F�R�Q�R�P�\���3́7�� 

�7�K�H���'�H�S�D�U�W�P�H�Q�W���R�I���'�H�I�H�Q�V�H���D�Z�D�U�G�H�G�����������P�L�O�O�L�R�Q���L�Q�������������W�R���H�V�W�D�E�O�L�V�K���W�K�H���%�L�R�L�Q�G�X�V�W�U�L�D�O��
�0�D�Q�X�I�D�F�W�X�U�L�Q�J���D�Q�G���'�H�V�L�J�Q���(�F�R�V�\�V�W�H�P�����%�L�R�0�$�'�(�������D���0�D�Q�X�I�D�F�W�X�U�L�Q�J���8�6�$���,�Q�V�W�L�W�X�W�H�����$�F�F�R�U�G�L�Q�J���W�R��
�D���S�U�H�V�V���U�H�O�H�D�V�H�����%�L�R�0�$�'�( 

will  examine and advance industry-wide standards, tools, and measurements; mature 

foundational technologies; foster a resilient bioindustrial manufacturing ecosystem; 
advance education and workforce development; and support the establishment and growth 
of supply chain intermediaries that are essential for a robust U.S. bioeconomy. Other 

important focus areas include challenges related to biosafety and security and ethical, legal, 
and societal considerations.38 

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���1�D�W�L�R�Q�D�O�� �6�F�L�H�Q�F�H���)�R�X�Q�G�D�W�L�R�Q�����1�6�)�������³�D�V���W�K�H���8���6�����H�Q�Y�L�V�L�R�Q�V���D�Q���H�[�S�D�Q�G�L�Q�J��
�E�L�R�H�F�R�Q�R�P�\���D�V���D���F�R�U�Q�H�U�V�W�R�Q�H���R�I���L�W�V���L�Q�G�X�V�W�U�L�D�O���E�D�V�H�����1�6�)���L�V���S�R�V�L�W�L�R�Q�H�G���W�R���K�D�Y�H���D���O�H�D�G�L�Q�J�� �U�R�O�H���L�Q��

                                              
35 U.S. Department of Agriculture, USDA Science Blueprint: A Roadmap for USDA Science from 2020 to 2025, 

Washington, DC, February 6, 2020, p. 26, https://www.usda.gov/sites/default/files/documents/usda-science-

blueprint.pdf. 

36 Advanced Regenerative Manufacturing Institute�����³ �2�X�U���0�L�V�V�L�R�Q���´��https://www.armiusa.org/about-us. For more 

information on Manufacturing USA Institutes, see CRS Report R46703, Manufacturing USA: Advanced Manufacturing 
Institutes and Network, by John F. Sargent Jr. 
37 �'�H�S�D�U�W�P�H�Q�W���R�I���+�H�D�O�W�K���D�Q�G���+�X�P�D�Q���6�H�U�Y�L�F�H�V�����³ �+�+�6�� �3�L�R�Q�H�H�U�V���)�L�U�V�W���)�R�X�Q�G�U�\���I�R�U���$�P�H�U�L�F�D�Q���%�L�R�W�H�F�K�Q�R�O�R�J�\���´���S�U�H�V�V��
release, February 10, 2020, https://www.hhs.gov/about/news/2020/02/10/hhs-pioneers-first-foundry-for-american-

biotechnology.html. 

38 �'�H�S�D�U�W�P�H�Q�W���R�I���'�H�I�H�Q�V�H�����³ �'�2�'���$�S�S�U�R�Y�H�V�����������0�L�O�O�L�R�Q���I�R�U���1�H�Z�H�V�W���%�L�R�L�Q�G�X�V�W�U�L�D�O���0�D�Q�X�I�D�F�W�X�U�L�Q�J���,�Q�Q�R�Y�D�W�L�R�Q���,�Q�V�W�L�W�X�W�H���´��
press release, October 20, 2020, https://www.defense.gov/Newsroom/Releases/Release/Article/2388087/dod-approves-

87-million-for-newest-bioindustrial-manufacturing-innovation-insti/. 
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�Z�R�U�N�I�R�U�F�H�����D�Q�G���W�K�H���W�U�D�Q�V�O�D�W�L�R�Q���R�I���U�H�V�H�D�U�F�K���U�H�V�X�O�W�V�� 

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���1�D�W�L�R�Q�D�O�� �,�Q�V�W�L�W�X�W�H���R�I���6�W�D�Q�G�D�U�G�V���D�Q�G���7�H�F�K�Q�R�O�R�J�\�����1�,�6�7�������W�K�H���D�J�H�Q�F�\�¶�V���U�R�O�H���L�Q���W�K�H��
�E�L�R�H�F�R�Q�R�P�\���L�V���W�R���S�U�R�Y�L�G�H���³�W�K�H���P�H�D�V�X�U�H�P�H�Q�W���V�F�L�H�Q�F�H�����Y�D�O�L�G�D�W�H�G���G�D�W�D�����D�Q�G���V�W�D�Q�G�D�U�G�V���G�H�Y�H�O�R�S�P�H�Q�W��
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�S�U�H�V�H�Q�W�D�W�L�R�Q���E�\���W�K�H���D�J�H�Q�F�\���W�R���W�K�H���9�L�V�L�W�L�Q�J�� �&�R�P�P�L�W�W�H�H���R�Q���$�G�Y�D�Q�F�H�G���7�H�F�K�Q�R�O�R�J�\�����W�K�H���D�J�H�Q�F�\�¶�V��
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�)�<����������42 

Congress 

�7�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q�V���G�H�V�F�U�L�E�H���O�H�J�L�V�O�D�W�L�R�Q���D�Q�G���F�R�Q�J�U�H�V�V�L�R�Q�D�O���K�H�D�U�L�Q�J�V���W�K�D�W���H�[�S�O�L�F�L�W�O�\���U�H�I�H�U�H�Q�F�H��
�W�K�H���W�H�U�P���E�L�R�H�F�R�Q�R�P�\�����D�V���R�I���W�K�H���G�D�W�H���R�I���W�K�L�V���U�H�S�R�U�W�����7�K�H���I�R�O�O�R�Z�L�Q�J���V�K�R�X�O�G���E�H���F�R�Q�V�L�G�H�U�H�G���L�O�O�X�V�W�U�D�W�L�Y�H��
�D�Q�G���Q�R�W���F�R�P�S�U�H�K�H�Q�V�L�Y�H�� 

���Ž�•�’�œ�•�Š�•�’�˜�— 

�,�Q���������������&�R�Q�J�U�H�V�V���U�H�T�X�L�U�H�G���W�K�H���6�H�F�U�H�W�D�U�\���R�I���$�J�U�L�F�X�O�W�X�U�H���W�R���D�Z�D�U�G���J�U�D�Q�W�V���W�R���U�H�J�L�R�Q�D�O���E�L�R�H�F�R�Q�R�P�\��
�G�H�Y�H�O�R�S�P�H�Q�W���D�V�V�R�F�L�D�W�L�R�Q�V�����D�J�U�L�F�X�O�W�X�U�D�O���R�U���H�Q�H�U�J�\���W�U�D�G�H���D�V�V�R�F�L�D�W�L�R�Q�V�����R�U���O�D�Q�G���J�U�D�Q�W���X�Q�L�Y�H�U�V�L�W�L�H�V���W�R��
�V�X�S�S�R�U�W���W�K�H���J�U�R�Z�W�K���D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W���R�I���U�H�J�L�R�Q�D�O���E�L�R�H�F�R�Q�R�P�L�H�V��43�� 
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The Managers encourage the Secretary [of Agriculture] to continue to allow and support 
efforts of regional consortiums of public institutions, including land grant universities and 
State departments of agriculture, to jointly support the bio-economy through research, 

extension and education activities.44 
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39 National Science Foun�G�D�W�L�R�Q�����³Advanced Biotechnology and Bioeconomy Research at NSF���´��https://www.nsf.gov/

bio/bioeconomy.jsp. 
40 �1�D�W�L�R�Q�D�O���6�F�L�H�Q�F�H���)�R�X�Q�G�D�W�L�R�Q�����³ �)�D�F�W���6�K�H�H�W�����$�P�H�U�L�F�D�Q���/�H�D�G�H�U�V�K�L�S���L�Q���%�L�R�W�H�F�K�Q�R�O�R�J�\���´��https://www.nsf.gov/news/

factsheets/Factsheet_BioTech_v04.pdf.  

41 �1�D�W�L�R�Q�D�O���,�Q�V�W�L�W�X�W�H���R�I���6�W�D�Q�G�D�U�G�V���D�Q�G���7 �H�F�K�Q�R�O�R�J�\�����³�1�,�6�7 �¶�V���5�R�O�H���L�Q���W�K�H���%�L�R�H�F�R�Q�R�P�\���´��https://www.nist.gov/topics/

bioscience/nists-role-bioeconomy. 
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system/files/documents/2020/02/11/

10.%20NIST%20VCAT%20Feb%202020%20EngBio%20Feb1120%20Updated.pdf. 

43 42 U.S.C. §16254. 

44 U.S. Congress, House Committee on Agriculture, Food, Conservation, and Energy Act of 2008, conference report to 

accompany H.R. 2419, 110th Cong., 2nd sess., May 13, 2008, H.Rept. 110-627, p. 923. 
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An assessment of the current collection and analytical posture of the life sciences and 
biotechnology portfolio as it relates to United States competitiveness and the global bio-
economy, the risks and threats evolving with advances in genetic editing technologies, and 

the implications of such advances on future biodefense requirements.45 
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�E�L�R�H�F�R�Q�R�P�\�����&�R�Q�J�U�H�V�V���P�D�\���S�X�U�V�X�H���D�O�O�����V�R�P�H�����R�U���Q�R�Q�H���R�I���W�K�H���D�U�H�D�V���G�H�V�F�U�L�E�H�G���E�H�O�R�Z�� 

Development and Implementation of a National Strategy 

�*�L�Y�H�Q���W�K�H���S�R�W�H�Q�W�L�D�O�� �H�F�R�Q�R�P�L�F���D�Q�G���V�R�F�L�H�W�D�O���R�S�S�R�U�W�X�Q�L�W�L�H�V���S�U�R�Y�L�G�H�G���E�\���D���U�R�E�X�V�W���8���6�����E�L�R�H�F�R�Q�R�P�\����
�1�$�6�(�0�� �D�Q�G���R�W�K�H�U�V���K�D�Y�H���U�H�F�R�P�P�H�Q�G�H�G���W�K�D�W���W�K�H���I�H�G�H�U�D�O���J�R�Y�H�U�Q�P�H�Q�W���G�H�Y�H�O�R�S���D�Q�G���U�H�J�X�O�D�U�O�\���X�S�G�D�W�H��
�D���Q�D�W�L�R�Q�D�O���E�L�R�H�F�R�Q�R�P�\���V�W�U�D�W�H�J�\��52���,�Q���D�G�G�L�W�L�R�Q�����G�X�H���W�R���W�K�H���F�R�P�S�O�H�[�L�W�\���R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\�����1�$�6�(�0��
�U�H�F�R�P�P�H�Q�G�H�G���W�K�D�W���W�K�H���I�H�G�H�U�D�O���J�R�Y�H�U�Q�P�H�Q�W���V�R�O�L�F�L�W���L�Q�S�X�W���I�U�R�P���L�Q�G�X�V�W�U�\�����D�F�D�G�H�P�L�D�����D�Q�G���R�W�K�H�U�V��
�U�H�J�D�U�G�L�Q�J���W�K�H���J�R�D�O�V���D�Q�G���R�E�M�H�F�W�L�Y�H�V���R�I���V�X�F�K���D���V�W�U�D�W�H�J�\�����6�R�P�H���K�D�Y�H���D�O�V�R���F�D�O�O�H�G���I�R�U���W�K�H���H�V�W�D�E�O�L�V�K�P�H�Q�W��
�R�I���D���F�R�R�U�G�L�Q�D�W�L�R�Q���E�R�G�\���Z�L�W�K�L�Q���W�K�H���(�[�H�F�X�W�L�Y�H���2�I�I�L�F�H���R�I���W�K�H���3�U�H�V�L�G�H�Q�W���W�R���R�Y�H�U�V�H�H���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W��
�D�Q�G���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I���D���Q�D�W�L�R�Q�D�O�� �E�L�R�H�F�R�Q�R�P�\���V�W�U�D�W�H�J�\�����)�R�U���H�[�D�P�S�O�H�����D���S�R�O�L�F�\���S�U�R�S�R�V�D�O���U�H�O�H�D�V�H�G��
�E�\���W�K�H���'�D�\���2�Q�H���3�U�R�M�H�F�W�����D�Q���L�Q�L�W�L�D�W�L�Y�H�� �R�I���W�K�H���)�H�G�H�U�D�W�L�R�Q���R�I���$�P�H�U�L�F�D�Q���6�F�L�H�Q�W�L�V�W�V�����F�D�O�O�V���I�R�U���W�K�H��
�F�U�H�D�W�L�R�Q���R�I���D���1�D�W�L�R�Q�D�O�� �%�L�R�H�F�R�Q�R�P�\���&�R�R�U�G�L�Q�D�W�L�R�Q���2�I�I�L�F�H���W�K�D�W���L�V���³�D���M�R�L�Q�W�� �P�D�Q�G�D�W�H���R�I���W�K�H���1�D�W�L�R�Q�D�O��
�6�H�F�X�U�L�W�\���&�R�X�Q�F�L�O�����1�6�&�����D�Q�G���W�K�H���:�K�L�W�H���+�R�X�V�H���2�I�I�L�F�H���R�I���6�F�L�H�Q�F�H���D�Q�G���7�H�F�K�Q�R�O�R�J�\���3�R�O�L�F�\�����2�6�7�3����
�W�R���Z�R�U�N���Z�L�W�K���I�H�G�H�U�D�O���D�J�H�Q�F�L�H�V���R�Q���E�L�R�H�F�R�Q�R�P�\���S�U�L�R�U�L�W�L�H�V��� �́��,�W���D�O�V�R���U�H�F�R�P�P�H�Q�G�H�G���H�D�F�K���I�H�G�H�U�D�O��
�D�J�H�Q�F�\���Z�L�W�K���D���U�R�O�H���L�Q���W�K�H���E�L�R�H�F�R�Q�R�P�\���D�S�S�R�L�Q�W���D���V�H�Q�L�R�U���O�H�D�G�H�U���W�R���D�V�V�X�P�H���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U��
�E�L�R�H�F�R�Q�R�P�\���U�H�O�D�W�H�G���D�F�W�L�Y�L�W�L�H�V���D�Q�G���H�I�I�R�U�W�V��53���$�V���G�H�W�D�L�O�H�G���L�Q���W�K�H�������������E�L�R�H�F�R�Q�R�P�\���E�O�X�H�S�U�L�Q�W�����D�W���O�H�D�V�W��
�������I�H�G�H�U�D�O���G�H�S�D�U�W�P�H�Q�W�V���D�Q�G���D�J�H�Q�F�L�H�V���V�X�S�S�R�U�W���E�L�R�O�R�J�L�F�D�O���5�	�' ���D�Q�G���K�D�Y�H���D���S�R�W�H�Q�W�L�D�O���U�R�O�H���L�Q��
�S�U�R�P�R�W�L�Q�J���W�K�H���8���6�����E�L�R�H�F�R�Q�R�P�\�����V�H�H���E�R�[���W�L�W�O�H�G���³�)�H�G�H�U�D�O���'�H�S�D�U�W�P�H�Q�W�V���D�Q�G���$�J�H�Q�F�L�H�V���W�K�D�W���6�X�S�S�R�U�W��
�%�L�R�O�R�J�L�F�D�O�� �5�H�V�H�D�U�F�K�´���� 
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�Y�L�V�L�R�Q���I�R�U���W�K�H���8���6�����E�L�R�H�F�R�Q�R�P�\�����E�X�W���D�Q��
�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �S�O�D�Q���Z�D�V���Q�R�W���G�H�Y�H�O�R�S�H�G����
�D�Q�G���S�U�R�J�U�H�V�V���W�R�Z�D�U�G���W�K�H���J�R�D�O�V���D�Q�G��
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�E�L�R�H�F�R�Q�R�P�\�����)�R�U���H�[�D�P�S�O�H�����L�W���F�R�X�O�G���V�X�S�S�R�U�W���W�K�H���³�E�L�R�U�H�V�R�X�U�F�H���Y�L�V�L�R�Q� �́��R�I���W�K�H���%�L�R�P�D�V�V���5�	�'���%�R�D�U�G����
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Federal Departments and Agencies that 
Support Biological Research  

Department of Agriculture  

�x Agricultural Research Service 

�x National Institute of Food and Agriculture 

�x Forest Service 

Department of Commerce  

�x National Oceanic and Atmospheric Administration 

�x National Institute of Standards and Technology 

Department of Defense  

�x Defense Advanced Research Projects Agency 

�x Defense Science and Technology Program 

�x Office of Naval Research 

�x U.S. Army Medical Research and Materiel Command 

Department of Energy  

�x Office of Science 

�x Office of Energy Efficiency and Renewable Energy 

�x Advanced Research Projects Agency-Energy 

Department of Homeland Security  

�x Science and Technology Directorate 

Department of the Interior  

�x Fish and Wildlife Service 

�x U.S. Geological Survey 

Environmental Protection Agency  

Department of Health and Human Services  

�x Centers for Disease Control and Prevention 

�x Food and Drug Administration 

�x National Institutes of Health 

�x Assistant Secretary for Preparedness and Response 

National Aeronautics and Space Administration  

National Science Foundation  

Veteran Affairs Department  

United States Agency for International Development  

Smithsonian Institution  

Source: White House, National Bioeconomy Blueprint, 
Washington, DC, April 2012, p. 18. 
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Biology will prove equally transformative�² Americans just do not see it yet. This is a 
problem because biotechnology is both a humanitarian and geopolitical necessity. 
Biotechnology will dramatically and literally reshape our lives and our world. It will also 

become a significant source of national power�² economic, and in all likelihood military�²
as it creates entirely new possibilities, materials, and products. The question is whether our 
government can best position the United States to capitalize on this promise.54 
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What Is Synthetic Biology?  
Synthetic biology is a component of biotechnology. 
Specifically, synthetic biology is a field of science that 
involves redesigning organisms for useful purposes by 
engineering them to have new abilities. Synthetic 
biology focuses on the design and construction of core 
components (parts of enzymes, genetic circuits, 
metabolic pathways, etc.) that can be modeled, 
understood, and fine-tuned to meet specific 
performance criteria, in addition to being assembled 
into larger integrated systems to solve specific 
problems.  

 

Sources: National Human Genome Research Institute, 
�´�6�\�Q�W�K�H�W�L�F���%�L�R�O�R�J�\���µ��https://www.genome.gov/about-
genomics/policy-issues/Synthetic-Biology and 
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Equally important to ensuring substantive federal investments to support the U.S. 
bioeconomy is maintaining a mechanism that provides predictable, consistent, and 

sustained funding. The Congressional appropriations process continues to labor to pass the 
required annual appropriations measures by the end of each fiscal year.57 
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The National Science Foundation, the U.S. Department of Defense, the U.S. Department 

of Energy, the National Institute of Standards and Technology, and other agencies that fund 
biotechnology research with the potential to lead to new biotechnology products should 
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Bioeconomy.pdf. 

58 Martin Borowiecki and James Philp, Policy Initiatives for Health and the Bioeconomy, Organisation for Economic 

Cooperation and Development, OECD Science, Technology, and Industry Policy Papers, No. 83, Paris, October 2019, 
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60 Information Technology and Innovation Foundation, Comments by the Information Technology and Innovation 
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2020, p. 8. 
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increase their investments in regulatory science and link research and education activities 
to regulatory-science activities.62 

�&�R�Q�J�U�H�V�V���P�D�\���I�L�Q�G���W�K�D�W���D���P�R�U�H���K�R�O�L�V�W�L�F���Y�L�H�Z���R�I���L�W�V���L�Q�Y�H�V�W�P�H�Q�W�V���L�Q���D�Q�G���R�Y�H�U�V�L�J�K�W���R�I���E�L�R�O�R�J�L�F�D�O��
�U�H�V�H�D�U�F�K�����L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����D�Q�G���G�D�W�D���L�V���Q�H�F�H�V�V�D�U�\�����$�V���Q�R�W�H�G���D�E�R�Y�H�����D�W���O�H�D�V�W���������I�H�G�H�U�D�O���D�J�H�Q�F�L�H�V���D�Q�G��
�G�H�S�D�U�W�P�H�Q�W�V���V�X�S�S�R�U�W���E�L�R�O�R�J�L�F�D�O���U�H�V�H�D�U�F�K���D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W�����7�K�H���M�X�U�L�V�G�L�F�W�L�R�Q���R�I���V�X�F�K���D�J�H�Q�F�L�H�V���V�S�D�Q�V��
�P�X�O�W�L�S�O�H�� �F�R�Q�J�U�H�V�V�L�R�Q�D�O���F�R�P�P�L�W�W�H�H�V�����Z�K�L�F�K���P�D�\���P�D�N�H���F�R�R�U�G�L�Q�D�W�L�R�Q�����R�Y�H�U�V�L�J�K�W�����D�Q�G���F�R�K�H�U�H�Q�F�H���R�I��
�E�L�R�H�F�R�Q�R�P�\���S�R�O�L�F�L�H�V���D�Q�G���L�Q�Y�H�V�W�P�H�Q�W�V���P�R�U�H���F�K�D�O�O�H�Q�J�L�Q�J���� 

Promotion of Regional Efforts 

�,�Q���R�U�G�H�U���W�R���K�D�Y�H���U�H�D�G�\���D�F�F�H�V�V���W�R���E�L�R�O�R�J�L�F�D�O���U�H�V�R�X�U�F�H�V�����H���J�������F�U�R�S�V�����I�R�U�H�V�W�V�������L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I��
�P�D�Q�\���D�V�S�H�F�W�V���R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\���Z�L�O�O���R�F�F�X�U���D�W���W�K�H���U�H�J�L�R�Q�D�O���V�F�D�O�H���D�Q�G���L�Q�Y�R�O�Y�H���U�X�U�D�O���F�R�P�P�X�Q�L�W�L�H�V����
�3�R�O�L�F�L�H�V���W�R���H�Q�F�R�X�U�D�J�H���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���E�L�R�H�F�R�Q�R�P�\���F�O�X�V�W�H�U�V���D�Q�G���U�H�J�L�R�Q�V�����L�Q�F�O�X�G�L�Q�J���U�H�V�R�X�U�F�H�V��
�I�R�U���S�O�D�Q�Q�L�Q�J���D�Q�G���W�K�H���F�U�H�D�W�L�R�Q���R�I���Q�H�W�Z�R�U�N�V���W�K�D�W���I�D�F�L�O�L�W�D�W�H���F�R�O�O�D�E�R�U�D�W�L�R�Q���E�H�W�Z�H�H�Q���G�L�Y�H�U�V�H��
�V�W�D�N�H�K�R�O�G�H�U�V�����L�Q�F�O�X�G�L�Q�J���I�L�U�P�V���I�U�R�P���G�L�Y�H�U�J�H�Q�W���V�H�F�W�R�U�V���D�Q�G���V�P�D�O�O���E�X�V�L�Q�H�V�V�H�V�����D�U�H���F�R�P�P�R�Q���� 

�0�R�U�H���W�K�D�Q�����������I�H�G�H�U�D�O���S�U�R�J�U�D�P�V���V�X�S�S�R�U�W���H�F�R�Q�R�P�L�F���G�H�Y�H�O�R�S�P�H�Q�W���D�F�W�L�Y�L�W�L�H�V��63���7�K�H���Q�D�W�X�U�H���D�Q�G���V�F�R�S�H��
�R�I���V�X�F�K���S�U�R�J�U�D�P�V���Y�D�U�\�����K�R�Z�H�Y�H�U�����D���I�H�Z���S�U�R�J�U�D�P�V���P�D�\���E�H���R�I���S�D�U�W�L�F�X�O�D�U���L�Q�W�H�U�H�V�W���D�V���W�K�H�\���U�H�O�D�W�H���W�R���W�K�H��
�E�L�R�H�F�R�Q�R�P�\���D�Q�G���U�H�J�L�R�Q�D�O���G�H�Y�H�O�R�S�P�H�Q�W�����)�R�U���H�[�D�P�S�O�H�����W�K�H���%�X�L�O�G�� �W�R���6�F�D�O�H���S�U�R�J�U�D�P�����I�R�U�P�H�U�O�\��
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�$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����(�'�$�����D�Z�D�U�G�V���J�U�D�Q�W�V���W�R���G�H�Y�H�O�R�S���D�Q�G���V�X�S�S�R�U�W���U�H�J�L�R�Q�D�O���L�Q�Q�R�Y�D�W�L�R�Q���L�Q�L�W�L�D�W�L�Y�H�V�� �D�Q�G��
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�D�G�G�L�W�L�R�Q���W�K�H���S�R�V�V�L�E�L�O�L�W�\���R�I���F�U�H�D�W�L�Q�J���Q�H�Z���S�U�R�J�U�D�P�V���R�U���P�R�G�L�I�\�L�Q�J���H�[�L�V�W�L�Q�J���S�U�R�J�U�D�P�V���W�R���S�U�R�P�R�W�H��
�U�H�J�L�R�Q�D�O���E�L�R�H�F�R�Q�R�P�\���H�I�I�R�U�W�V���� 

Creating a Market for Bio-Based Products 

�$�F�F�R�U�G�L�Q�J���W�R���D�Q���D�Q�D�O�\�V�L�V���E�\���W�K�H���2�(�&�'�����E�L�R�H�F�R�Q�R�P�\���U�H�O�D�W�H�G���S�R�O�L�F�L�H�V���I�R�F�X�V���S�U�L�P�D�U�L�O�\���R�Q���V�X�S�S�O�\��
�V�L�G�H���R�U���W�H�F�K�Q�R�O�R�J�\���S�X�V�K���P�H�D�V�X�U�H�V�����L���H�������V�X�S�S�R�U�W���I�R�U���5�	�'���D�Q�G���G�H�P�R�Q�V�W�U�D�W�L�R�Q���H�I�I�R�U�W�V�������7�K�H���2�(�&�'��
�L�Q�G�L�F�D�W�H�V���W�K�D�W���D���V�K�L�I�W���W�R���³�D���E�L�R���E�D�V�H�G���H�F�R�Q�R�P�\���Z�L�O�O���O�L�N�H�O�\�� �U�H�T�X�L�U�H���D���E�D�O�D�Q�F�H���R�I���P�R�U�H���G�H�P�D�Q�G���V�L�G�H��
�>�R�U���P�D�U�N�H�W���S�X�O�O�@���P�H�D�V�X�U�H�V���L�Q���R�U�G�H�U���W�R���K�H�O�S���H�Q�V�X�U�H���D���P�D�U�N�H�W���I�R�U���L�Q�Q�R�Y�D�W�L�Y�H���S�U�R�G�X�F�W�V� �́����V�H�H���7�D�E�O�H��
������67�� 

�,�Q���S�D�U�W�L�F�X�O�D�U�����W�K�H�\���H�P�S�K�D�V�L�]�H���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���S�X�E�O�L�F���S�U�R�F�X�U�H�P�H�Q�W���L�Q���K�H�O�S�L�Q�J���W�R���F�U�H�D�W�H���D���P�D�U�N�H�W��
�I�R�U���E�L�R���E�D�V�H�G���S�U�R�G�X�F�W�V�����7�K�H���2�(�&�'���U�H�F�R�J�Q�L�]�H�G���W�K�H���8�6�'�$�¶�V���%�L�R�3�U�H�I�H�U�U�H�G���3�U�R�J�U�D�P���D�V���W�K�H���P�R�V�W��
�D�G�Y�D�Q�F�H�G���H�I�I�R�U�W���L�Q���W�K�L�V���U�H�J�D�U�G�����7�K�H���%�L�R�3�U�H�I�H�U�U�H�G���3�U�R�J�U�D�P�² �L�Q�L�W�L�D�O�O�\���H�V�W�D�E�O�L�V�K�H�G���L�Q���W�K�H�������������I�D�U�P��
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�%�L�R�3�U�H�I�H�U�U�H�G���3�U�R�J�U�D�P���D�O�V�R���L�Q�F�O�X�G�H�V���D���Y�R�O�X�Q�W�D�U�\���O�D�E�H�O�L�Q�J�� �L�Q�L�W�L�D�W�L�Y�H�� �L�Q���Z�K�L�F�K���D���E�X�V�L�Q�H�V�V���F�D�Q���G�L�V�S�O�D�\��
�D���³�8�6�'�$�� �&�H�U�W�L�I�L�H�G���%�L�R�E�D�V�H�G�� �3�U�R�G�X�F�W���O�D�E�H�O�´���R�Q���D���S�U�R�G�X�F�W���W�K�D�W���P�H�H�W�V���8�6�'�$���F�U�L�W�H�U�L�D��69���'�H�V�S�L�W�H���W�K�H��
�U�H�O�D�W�L�Y�H�� �V�X�F�F�H�V�V���R�I���W�K�H���S�U�R�J�U�D�P�����W�K�H���1�$�6�(�0���L�G�H�Q�W�L�I�L�H�G�� �V�R�P�H���D�U�H�D�V���I�R�U���L�P�S�U�R�Y�H�P�H�Q�W�����1�$�6�(�0��
�V�W�D�W�H�G 

Although the Farm Bill mandates that federal agencies and contractors purchase biobased 

products when doing so does not impose cost or performance penalties, no regular report 
is available through which to understand the progress or scale of biobased procurement. 
Updating the reporting mechanisms involved in the federal procurement of biobased 

products, setting procurement targets, and increasing funding for the program to enable 
increased awareness and standardized reporting�² such as a realtime public-facing 
dashboard to report federal progress in biobased procurement�² would go a long way 

toward stimulating the bioeconomy and supporting jobs in rural areas where many source 
materials are concentrated.70 

                                              
67 Organization for Economic Cooperation and Development, Innovation Ecosystems in the Bioeconomy, OECD 

Science and Technology Policy Papers, No. 76, OECD Publishing, Paris, September 2019. 

68 For more information see, CRS Report R45943, The Farm Bill Energy Title: An Overview and Funding History, by 

Kelsi Bracmort.  

69 �8���6���� �'�H�S�D�U�W�P�H�Q�W���R�I���$�J�U�L�F�X�O�W�X�U�H�����³ �:�K�D�W���L�V���%�L�R�3�U�H�I�H�U�U�H�G�"���´��https://www.biopreferred.gov/BioPreferred/faces/pages/

AboutBioPreferred.xhtml. 
70 National Academies of Sciences, Engineering, and Medicine, Safeguarding the Bioeconomy, The National 

Academies Press, Washington, DC, 2020, p. 351. 
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Table 2. OECD Identified Policy Measures for  Creating a  Bioeconomy  
Innovation  Ecosystem 

Supply -Side/Technology Push  Demand -Side/Market Pull  Crosscutting  

Local access to feedstocks Targets and quotas Standards and norms 

International access to feedstocks Mandates and bans Certification 

R&D subsidy Public procurement Skills and education 

Pilot and demonstrator support Labels and raising awareness Regional clusters 

Flagship financial support Direct financial support for bio-
based products 

Public acceptance 

Tax incentives for industrial R&D Tax incentives for bio-based 
products 

Metrics, definitions, and 
terminology 

Improved investment conditions Incentives related to greenhouse 
gas emissions 

 

Technology clusters Taxes on fossil carbon  

Governance and regulation Removing fossil fuel subsidies  

Source: Adapted from Organization for Economic Cooperation and Development, Innovation Ecosystems in the 
Bioeconomy, OECD Science and Technology Policy Papers, No. 76, OECD Publishing, Paris, September 2019, p. 
53. 

Note: Italicized policy measures are those more frequently cited in the case studies examined by the OECD. 

Developing a Bioeconomy Workforce 

�7�K�H�U�H���L�V���E�U�R�D�G���F�R�Q�V�H�Q�V�X�V���W�K�D�W���D�F�F�H�V�V���W�R���D���V�N�L�O�O�H�G���Z�R�U�N�I�R�U�F�H���L�V���H�V�V�H�Q�W�L�D�O���W�R���D�G�Y�D�Q�F�L�Q�J���W�K�H��
�E�L�R�H�F�R�Q�R�P�\�����*�L�Y�H�Q���W�K�H���U�R�O�H���W�K�D�W���W�K�H���F�R�Q�Y�H�U�J�H�Q�F�H���R�I���G�L�V�F�L�S�O�L�Q�H�V�² �O�L�I�H���V�F�L�H�Q�F�H�V�����H�Q�J�L�Q�H�H�U�L�Q�J�����D�Q�G��
�F�R�P�S�X�W�H�U���V�F�L�H�Q�F�H�V�² �K�D�V���S�O�D�\�H�G���L�Q���W�K�H���S�U�R�J�U�H�V�V���R�I���E�L�R�O�R�J�L�F�D�O���L�Q�Q�R�Y�D�W�L�R�Q�����L�W���L�V���D�O�V�R���F�O�H�D�U���W�K�D�W��
�E�L�R�H�F�R�Q�R�P�\���H�G�X�F�D�W�L�R�Q���D�Q�G���W�U�D�L�Q�L�Q�J���V�K�R�X�O�G���E�H���P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\�� �L�Q���Q�D�W�X�U�H�����+�R�Z�H�Y�H�U�����D�V���Q�R�W�H�G���E�\��
�W�K�H���2�(�&�'�����³�W�K�H���O�R�Q�J���V�W�D�Q�G�L�Q�J���F�R�Q�X�Q�G�U�X�P���R�I���P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\���H�G�X�F�D�W�L�R�Q���L�V���W�K�H���Q�H�H�G���I�R�U���E�R�W�K��
�E�U�H�D�G�W�K���D�Q�G���G�H�S�W�K���W�R���J�U�D�G�X�D�W�H���S�H�R�S�O�H���Z�L�W�K���S�U�R�E�O�H�P���V�R�O�Y�L�Q�J���D�E�L�O�L�W�L�H�V��� 7́1���$�G�G�L�W�L�R�Q�D�O�O�\���� �D�F�F�R�U�G�L�Q�J���W�R��
�W�K�H���2�(�&�'�����W�K�H���E�L�R�H�F�R�Q�R�P�\���Z�R�U�N�I�R�U�F�H���Q�H�H�G�V���P�R�U�H���X�Q�G�H�U�J�U�D�G�X�D�W�H�V���W�K�D�Q���G�R�F�W�R�U�D�W�H�V���� 

�0�D�Q�\���U�H�S�R�U�W�V���G�L�V�F�X�V�V���W�K�H���Q�H�H�G���W�R���L�Q�F�U�H�D�V�H���V�F�L�H�Q�F�H�����W�H�F�K�Q�R�O�R�J�\�����H�Q�J�L�Q�H�H�U�L�Q�J�����D�Q�G���P�D�W�K�H�P�D�W�L�F�V��
���6�7�(�0�����O�L�W�H�U�D�F�\���D�Q�G���W�K�H���Q�X�P�E�H�U���R�I���6�7�(�0���J�U�D�G�X�D�W�H�V���L�Q���W�K�H���8���6�����W�R���P�H�H�W�������V�W���F�H�Q�W�X�U�\���Z�R�U�N�I�R�U�F�H��
�Q�H�H�G�V�����L�Q�F�O�X�G�L�Q�J���W�K�H���E�L�R�H�F�R�Q�R�P�\��72���)�R�U���H�[�D�P�S�O�H�����L�Q���������������W�K�H���:�K�L�W�H���+�R�X�V�H���U�H�O�H�D�V�H�G���&�K�D�U�W�L�Q�J���D��
�&�R�X�U�V�H���I�R�U���6�X�F�F�H�V�V�����$�P�H�U�L�F�D�¶�V���6�W�U�D�W�H�J�\���I �R�U���6�7�(�0���(�G�X�F�D�W�L�R�Q�����Z�K�L�F�K���³�S�U�H�V�H�Q�W�V���W�K�H���)�H�G�H�U�D�O��
�*�R�Y�H�U�Q�P�H�Q�W�¶�V���I�L�Y�H���\�H�D�U���V�W�U�D�W�H�J�L�F���S�O�D�Q���I�R�U���6�7�(�0���H�G�X�F�D�W�L�R�Q��� 7́3�� 

�$�V���L�W���U�H�O�D�W�H�V���V�S�H�F�L�I�L�F�D�O�O�\���W�R���W�K�H���E�L�R�H�F�R�Q�R�P�\�����1�$�6�(�0���I�R�X�Q�G���W�K�D�W���W�U�D�L�Q�L�Q�J���D�Q�G���Z�R�U�N�I�R�U�F�H��
�G�H�Y�H�O�R�S�P�H�Q�W���H�I�I�R�U�W�V���K�D�Y�H���R�F�F�X�U�U�H�G���S�U�H�G�R�P�L�Q�D�Q�W�O�\���L�Q���W�K�H���D�U�H�D�V���R�I���V�\�Q�W�K�H�W�L�F���E�L�R�O�R�J�\���D�Q�G��
�E�L�R�W�H�F�K�Q�R�O�R�J�\�����Z�L�W�K���D���I�H�Z���S�U�R�J�U�D�P�V���L�Q���E�L�R�S�U�R�F�H�V�V�L�Q�J�����D�Q�G���W�K�D�W���L�Q���F�R�Q�W�U�D�V�W�����W�K�H�U�H���D�U�H���D���Q�X�P�E�H�U���R�I��

                                              
71 Organization for Economic Cooperation and Development, Innovation Ecosystems in the Bioeconomy, OECD 

Science and Technology Policy Papers, No. 76, OECD Publishing, Paris, September 2019, p. 64. 

72 For more information on STEM education, see CRS Report R45223, Science, Technology, Engineering, and 
Mathematics (STEM) Education: An Overview, by Boris Granovskiy. 

73 Committee on STEM Education, National Science and Technology Council, Charting a Course for Success: 
�$�P�H�U�L�F�D�¶�V���6�W�U�D�W�H�J�\���I�R�U���6�7�(�0���(�G�X�F�D�W�L�R�Q, Executive Office of the President, Washington, DC, December 2018, 

https://trumpwhitehouse.archives.gov/wp-content/uploads/2018/12/STEM-Education-Strategic-Plan-2018.pdf. 
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�(�X�U�R�S�H�D�Q���S�U�R�J�U�D�P�V���I�R�F�X�V�H�G���V�S�H�F�L�I�L�F�D�O�O�\���R�Q���E�L�R�H�F�R�Q�R�P�\���W�U�D�L�Q�L�Q�J���D�W���W�K�H���P�D�V�W�H�U�V���D�Q�G���G�R�F�W�R�U�D�W�H��
�O�H�Y�H�O�V�����1�$�6�(�0�� �U�H�F�R�P�P�H�Q�G�H�G���W�K�D�W���E�L�R�H�F�R�Q�R�P�\���W�U�D�L�Q�L�Q�J���D�Q�G���Z�R�U�N�I�R�U�F�H���G�H�Y�H�O�R�S�P�H�Q�W���R�F�F�X�U���D�W���D�O�O��
�O�H�Y�H�O�V���D�Q�G���W�K�D�W���L�W���³�V�K�R�X�O�G���E�H���D���K�L�J�K���S�U�L�R�U�L�W�\���I�R�U���I�X�W�X�U�H���S�X�E�O�L�F���L�Q�Y�H�V�W�P�H�Q�W��� 7́4�� 

�,�Q���D�G�G�L�W�L�R�Q�����W�K�H���%�L�R�P�D�V�V���5�	�'���%�R�D�U�G���Q�R�W�H�G���W�K�H���Q�H�H�G���I�R�U���L�P�S�U�R�Y�H�G���D�Q�D�O�\�V�L�V���D�Q�G���P�R�G�H�O�L�Q�J�� �W�R��
�X�Q�G�H�U�V�W�D�Q�G���³�Z�R�U�N�I�R�U�F�H���D�Y�D�L�O�D�E�L�O�L�W�\�� �D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W�����E�R�W�K���S�H�U�W�D�L�Q�L�Q�J���W�R���J�H�R�J�U�D�S�K�L�F���G�L�V�W�U�L�E�X�W�L�R�Q��
�D�Q�G���K�D�Y�L�Q�J���W�K�H���S�U�H�U�H�T�X�L�V�L�W�H���V�N�L�O�O�V���´���W�R���V�X�S�S�R�U�W���W�K�H���H�[�S�D�Q�V�L�R�Q���R�I���W�K�H���E�L�R�H�F�R�Q�R�P�\��75���&�R�Q�J�U�H�V�V���P�D�\��
�H�[�D�P�L�Q�H���I�H�G�H�U�D�O���L�Q�Y�H�V�W�P�H�Q�W�V���L�Q���E�L�R�H�F�R�Q�R�P�\���W�U�D�L�Q�L�Q�J�����H�G�X�F�D�W�L�R�Q�����D�Q�G���Z�R�U�N�I�R�U�F�H���G�H�Y�H�O�R�S�P�H�Q�W���D�Q�G��
�W�K�H���S�U�R�J�U�H�V�V���R�I���W�K�H���I�H�G�H�U�D�O���J�R�Y�H�U�Q�P�H�Q�W���L�Q���D�W�W�D�L�Q�L�Q�J���W�K�H���J�R�D�O�V���R�X�W�O�L�Q�H�G�� �L�Q���L�W�V���V�W�U�D�W�H�J�L�F���S�O�D�Q���R�Q��
�6�7�(�0���H�G�X�F�D�W�L�R�Q���� 

Public Engagement and Acceptance 

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���0�F�.�L�Q�V�H�\���*�O�R�E�D�O���,�Q�V�W�L�W�X�W�H 

In the next decade, more than 50 percent of the total potential impact [of bio innovations] 
could hinge on consumer, societal, and regulatory acceptance, rising to about 70 percent 

over the next two decades. Effective mechanisms to govern use, such as societal norms or 
regulations, will be needed to persuade society that innovations that bring benefits but may 
be risky and cause discomfort are being pursued safely. Today, policies to govern use vary 

significantly among countries with different value systems.76  
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deprivations must go hand-in-hand with strategies that improve health and education, reduce inequality, and spur 

economic growth�² �D�O�O���Z�K�L�O�H�� �W�D�F�N�O�L�Q�J���F�O�L�P�D�W�H���F�K�D�Q�J�H���D�Q�G���Z�R�U�N�L�Q�J�� �W�R���S�U�H�V�H�U�Y�H���R�X�U���R�F�H�D�Q�V���D�Q�G���I�R�U�H�V�W�V���´���)�R�U���P�R�U�H��
information, see https://sdgs.un.org/goals and CRS In Focus IF10249, The Post-2015 Global Development Agenda, by 

Marian L. Lawson. 
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Bioeconomy, Rome, 2021, p. 3. 
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Systemic change calls for policy making that allows both small and deep support. Vision 

has to be complemented with a strategy that can be converted to action. It requires action 
at multi-actor, multi-sector and multi-level, and geographically it is national, regional and 
local in its approach.86 
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Science and Technology Policy Papers, No. 76, OECD Publishing, Paris, September 2019, p. 8. 
87 National Academies of Sciences, Engineering, and Medicine, Safeguarding the Bioeconomy, The National 

Academies Press, Washington, DC, 2020, p. 151. 
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Appendix. Bioeconomy Efforts of Select Countries 
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�V�F�R�S�H���R�I���W�K�H���W�H�U�P���E�L�R�H�F�R�Q�R�P�\�����$�F�F�R�U�G�L�Q�J���W�R���R�Q�H���H�V�W�L�P�D�W�H�����&�K�L�Q�D�¶�V���E�L�R�H�F�R�Q�R�P�\���D�P�R�X�Q�W�H�G���W�R��
�����������E�L�O�O�L�R�Q�� �L�Q������������89 
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�U�H�D�F�K���E�H�W�Z�H�H�Q�������������W�U�L�O�O�L�R�Q���D�Q�G�������������W�U�L�O�O�L�R�Q�� �E�\�������������D�Q�G���D�F�F�R�X�Q�W���I�R�U���P�R�U�H���W�K�D�Q���������R�I���W�K�H��
�F�R�X�Q�W�U�\�¶�V���J�U�R�V�V���G�R�P�H�V�W�L�F���S�U�R�G�X�F�W�����*�'�3����90���$�G�G�L�W�L�R�Q�D�O�O�\���� �&�K�L�Q�D���L�G�H�Q�W�L�I�L�H�G�� �W�K�H���E�L�R�W�H�F�K���L�Q�G�X�V�W�U�\���D�V��
�R�Q�H���R�I���I�L�Y�H���V�W�U�D�W�H�J�L�F���H�P�H�U�J�L�Q�J���L�Q�G�X�V�W�U�L�H�V���W�K�D�W���W�R�J�H�W�K�H�U���Z�R�X�O�G���D�F�F�R�X�Q�W���I�R�U���P�R�U�H���W�K�D�Q�����������R�I���W�K�H��
�F�R�X�Q�W�U�\�¶�V���*�'�3���E�\���������������6�S�H�F�L�I�L�F�D�O�O�\�����D�V���G�H�V�F�U�L�E�H�G���L�Q���W�K�H�������W�K���)�L�Y�H���<�H�D�U���1�D�W�L�R�Q�D�O���6�W�U�D�W�H�J�L�F��
�(�P�H�U�J�L�Q�J���,�Q�G�X�V�W�U�\���'�H�Y�H�O�R�S�P�H�Q�W���3�O�D�Q�����&�K�L�Q�D���V�H�H�N�V���W�R���³�D�F�F�H�O�H�U�D�W�H���W�K�H���S�D�F�H���R�I���L�Q�Q�R�Y�D�W�L�R�Q���D�Q�G��
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�x �D�F�F�H�O�H�U�D�W�L�Q�J���W�K�H���L�Q�G�X�V�W�U�L�D�O�L�]�D�W�L�R�Q�� �R�I���E�L�R�W�H�F�K���D�J�U�L�F�X�O�W�X�U�H�� 
�x �S�U�R�P�R�W�L�Q�J���W�K�H���V�F�D�O�H�G���D�S�S�O�L�F�D�W�L�R�Q���R�I���E�L�R�W�H�F�K���P�D�Q�X�I�D�F�W�X�U�L�Q�J�� 

�x �F�X�O�W�L�Y�D�W�L�Q�J���Q�H�Z���I�R�U�P�V���R�I���E�L�R�O�R�J�L�F�D�O���V�H�U�Y�L�F�H�V�����D�Q�G 

�x �F�U�H�D�W�L�Q�J���P�R�G�H�O�V���I�R�U���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���E�L�R�H�Q�H�U�J�\��91 

                                              
88 For more information on the bioeconomy strategies of various countries see International Advisory Council on 

Global Bioeconomy, Global Bioeconomy Policy Report (IV): A Decade of Bioeconomy Policy Development around the 
World, November 2020, https://gbs2020.net/wp-content/uploads/2020/11/GBS-2020_Global-Bioeconomy-Policy-

Report_IV_web.pdf. 
89 Rob Carlson and Rik Wehbring, Two Worlds Two Bioeconomies: The Impacts of Decoupling US-China Trade and 
Technology Transfer, Johns Hopkins Applied Physics Laboratory, 2020, p. 6, https://www.jhuapl.edu/Content/

documents/Carlson_Wehbring-Biotech.pdf. 

90 Organization for Economic Cooperation and Development, Innovation Ecosystems in the Bioeconomy, OECD 

Science and Technology Policy Papers, No. 76, OECD Publishing, Paris, September 2019, p. 25, https://www.oecd-

ilibrary.org/deliver/e2e3d8a1-en.pdf?itemId=%2Fcontent%2Fpaper%2Fe2e3d8a1-en&mimeType=pdf. 
91 �3�H�R�S�O�H�¶�V���5�H�S�X�E�O�L�F�� �R�I���&�K�L�Q�D���6�W�D�W�H��Council, Circular of the State Council on Issuing the National 13th Five-Year Plan 
for the Development of Strategic translation by the Center for Security and Emerging Technology, November 2016, pp. 

19-23, https://cset.georgetown.edu/research/national-13th-five-year-plan-for-the-development-of-strategic-emerging-



The Bioeconomy: A Primer 

 

Congressional Research Service   26 

�0�R�U�H���U�H�F�H�Q�W�O�\�����E�L�R�W�H�F�K�Q�R�O�R�J�\���L�V���L�Q�F�O�X�G�H�G���D�V���D���V�W�U�D�W�H�J�L�F���D�U�H�D���L�Q���W�K�H�������W�K���)�L�Y�H���<�H�D�U���3�O�D�Q�����Z�K�L�F�K��
�V�W�D�W�H�V���&�K�L�Q�D�¶�V���S�O�D�Q�V���W�R���L�Q�F�U�H�D�V�H���5�	�'���V�S�H�Q�G�L�Q�J���E�\���������D�Q�Q�X�D�O�O�\���W�K�U�R�X�J�K������������92 

�$�F�F�R�U�G�L�Q�J���W�R���D�������������U�H�S�R�U�W���S�U�H�S�D�U�H�G���I�R�U���W�K�H���8���6�����&�K�L�Q�D���(�F�R�Q�R�P�L�F���D�Q�G���6�H�F�X�U�L�W�\���5�H�Y�L�H�Z��
�&�R�P�P�L�V�V�L�R�Q���E�\���*�U�\�S�K�R�Q���6�F�L�H�Q�W�L�I�L�F���D�Q�G���W�K�H���5�K�R�G�L�X�P���*�U�R�X�S 

�&�K�L�Q�D�¶�V���E�L�R�W�H�F�K���L�Q�G�X�V�W�U�\���K�D�V���J�U�R�Z�Q���U�D�S�L�G�O�\���R�Y�H�U���W�K�H���S�D�V�W���G�H�F�D�G�H���E�X�W���V�W�L�O�O���U�H�P�Dins less than 
�D���W�H�Q�W�K���W�K�H���V�L�]�H���R�I���W�K�H���8�6���E�L�R�W�H�F�K���L�Q�G�X�V�W�U�\���L�Q���W�H�U�P�V���R�I���P�D�U�N�H�W���V�L�]�H�����&�K�L�Q�D�¶�V���E�L�R�O�R�J�L�F�V���P�D�U�N�H�W��
is estimated at 30 to 40 billion yuan ($4.7 to $6.2 billion) and their agricultural biotech 
market is around $8.1 billion, while estimates places those US markets at $118 billion and 
$110 billion, respectively. Overall, the US maintains a superior biotechnology innovation 

capacity through world-class research training and strong governmental support of R&D, 
but China is seeking to close that gap through its top-down government strategy and 

coordination, talent recruitment programs, high R&D spending across the industry, and 
capacity for high-tech R&D.93 

European Union 

�7�K�H���(�X�U�R�S�H�D�Q���8�Q�L�R�Q�� ���(�8�����L�V�V�X�H�G���L�W�V���I�L�U�V�W���E�L�R�H�F�R�Q�R�P�\���V�W�U�D�W�H�J�\���L�Q���������������V�W�D�W�L�Q�J�� 

In order to cope with an increasing global population, rapid depletion of many resources, 
increasing environmental pressures and climate change, Europe needs to radically change 
its approach to production, consumption, processing, storage, recycling and disposal of 

biological resources. The Europe 2020 Strategy calls for a bioeconomy as a key element 
for smart and green growth in Europe. Advancements in bioeconomy research and 

innovation uptake will allow Europe to improve the management of its renewable 
biological resources and to open new and diversified markets in food and bio-based 
products. Establishing a bioeconomy in Europe holds a great potential: it can maintain and 

create economic growth and jobs in rural, coastal and industrial areas, reduce fossil fuel 
dependence and improve the economic and environmental sustainability of primary 
production and processing industries.94 

�,�Q���������������W�K�H���(�8���X�S�G�D�W�H�G���L�W�V���E�L�R�H�F�R�Q�R�P�\���V�W�U�D�W�H�J�\95���L�Q�G�L�F�D�W�L�Q�J���W�K�D�W���D���U�H�Q�H�Z�H�G���V�W�U�D�W�H�J�\���Z�L�O�O���V�X�S�S�R�U�W��
�W�K�H���W�U�D�Q�V�L�W�L�R�Q���W�R���D���V�X�V�W�D�L�Q�D�E�O�H���D�Q�G���F�L�U�F�X�O�D�U���E�L�R�H�F�R�Q�R�P�\�����D�G�G�U�H�V�V���Z�L�G�H�U���(�8���S�U�L�R�U�L�W�L�H�V���D�Q�G���S�R�O�L�F�L�H�V��
���H���J�������F�O�L�P�D�W�H�����L�Q�Q�R�Y�D�W�L�R�Q�����I�R�R�G�����D�Q�G���H�Q�H�U�J�\�������D�Q�G���I�X�O�I�L�O�O���J�O�R�E�D�O�� �F�R�P�P�L�W�P�H�Q�W�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H��
�8�Q�L�W�H�G�� �1�D�W�L�R�Q�V�������������$�J�H�Q�G�D���I�R�U���6�X�V�W�D�L�Q�D�E�O�H���'�H�Y�H�O�R�S�P�H�Q�W96���D�Q�G���W�K�H���3�D�U�L�V���$�J�U�H�H�P�H�Q�W��97��
                                              
industries/. 

92 �3�H�R�S�O�H�¶�V���5�H�S�X�E�O�L�F�� �R�I���&�K�L�Q�D����Outline of the People�¶�V Republic of China 14th Five-Year Plan for National Economic 

and Social Development and Long-Range Objectives for 2035, translation by the Center for Security and Emerging 
Technology, May 12, 2021, pp. 8, 10, https://cset.georgetown.edu/wp-content/uploads/

t0284_14th_Five_Year_Plan_EN.pdf. 

93 Gryphon Scientific, LLC and Rhodium Group, LLC, �&�K�L�Q�D�¶�V���%�L�R�W�H�F�K�Qology Development: The Role of US and 
Other Foreign Engagement, A report prepared for the U.S.-China Economic and Security Review Commission, 

February 14, 2019, p. 2, https://www.uscc.gov/sites/default/files/Research/US-China%20Biotech%20Report.pdf. 

94 European Commission, Communication from the Commission to the European Parliament, The Council, The 

European Economic and Social Committee and the Committee of the Regions, Innovating for Sustainable Growth: A 
Bioeconomy for Europe, February 13, 2013, p. 2, https://ec.europa.eu/research/bioeconomy/pdf/official-

strategy_en.pdf. 
95 European Commission, Communication from the Commission to the European Parliament, The Council, The 

European Economic and Social Committee and the Committee of the Regions, A Sustainable Bioeconomy for Europe: 
Strengthening the Connection Between Economy, Society and the Environment, October 11, 2018, https://op.europa.eu/

en/publication-detail/-/publication/edace3e3-e189-11e8-b690-01aa75ed71a1/. 

96 For more information, see https://sdgs.un.org/goals. 
97 As described by the United Nations, the Paris Agreement is a legally binding international treaty on climate change, 
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Germany 
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