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The field of synthetic biology (synbio) is a diverse field the covers many technological
applications. Under the umbrella of synbio, there are many technologies that have environmental
implications. These technologies include emerging developments such as engineered microbes
for soil remediation (Wu et. al, 2006), nitrogen fixation in cereal crops using engineered
microbes (Charpentier & Oldroyd, 2010), genetically modified corn for insect resistance (Hurley
et. al, 2004), and biomining using engineered microbes (Moskvitch, 2012). Despite the diversity
of synbio technological developments, one commonality shared by many of these is the need to
think about potential environmental impacts that may occur, and how and when to use
governance tools to address the potential risks and benefits of a given technology.
Currently there are many synbio applications in use and in the marketplace, as well as
governance strategies in place to address potential risks that may come from these technologies.
However, scholars have scrutinized the existing governance structure and questioned if the
current systems are appropriate and able to fully address the challenges of synbio (Wiek et. al,
2012), (Marchant, 2013). Stakeholder feedback is needed from all potential affected parties,
including environmental justice (EJ) members that may face implications from synbio
technologies that have environmental applications. At this relatively early stage in both the
development of synbio applications and relevant governance, scholars and policy makers have an
opportunity to proactively seek input from EJ communities.
EJ communities have historically been marginalized and not had equal opportunity for
meaningful input in governance strategies (Mohai et. al, 2009). At the same time, EJ
communities have received a disproportionately high share of environmental burden from
pollution and other environmental stressors. Known EJ burdens include hazardous waste facility
sitting (Mohai et.al, 2009), cumulative pollutant exposure from multiple sources (Prochaska et.
al, 2012), and mining waste disposal (Martinez-Alier, 2001); all of which have potential ties to
emerging synbio applications.
There have been research efforts focused on public participation in synbio discussion, with some
efforts seeking to gauge public opinion, while others have explored governance strategies
(Pauwels, 2013) (Woodrow Wilson International Center for Scholars, 2014 ). These efforts have
primarily focused on elicitation of governance strategy from the general public and/or field
experts, and not specifically sought the opinions of EJ communities.
As an academic body, there does not appear to be much, if any, work being done to incorporate
opinions of EJ communities on governance needs for synbio. A literature search for synthetic
biology and environmental justice yields no results beyond broad discussions of ‘social justice’
(Reiss, 2014), (Hunter, 2014). Given the potential environmental impacts from some synbio
technologies, and the potential disparities in access to the technologies, scholars are presented
with an opportunity to encourage and promote early engagement of EJ communities in
governance discussions for synbio.
Workshop on the Research Agendas in the Societal Aspects of Synthetic Biology
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The Genetic Engineering and Society Center at North Carolina State University is hosting a full
day workshop designed to accomplish early inclusion of EJ communities in North Carolina in
synbio governance discussions. This workshop is thought to be the first, or one of the first, of its
kind. A goal of this workshop is to highlight governance needs and opinions that are specific to
EJ communities, and to hopefully serve as a model that will be repeated in future studies. Given
the priority of equal access to the decision making process as an EJ principle, it is important that
these communities be able to take part in early discussions on governance needs for synthetic
biology so that they can have input on these emerging technology.
REFERENCES
Hunter, D. (2013). How to Object to Radically New Technologies on the Basis of Justice: The
Case of
Synthetic Biology. Bioethics, 27(8), 426-434.
Hurley, T.M.; Mitchel, P.D., & Rice, M.E. (2004). Risk and the Value of Bt Corn. American
Journal of Agricultural Economics, 86 (2), 345-358.
Marchant, G.E. (2013). EPA can’t do it alone; TSCA to limited. The Environmental Forum, 30
(3), 50.
Martinez-Alier, J. (2001). Mining conflicts, environmental justice, and valuation. Journal of
Hazardous Materials, 86 (3), 153-170.
Mohai, P. Pellow, D., & Roberts, J.T. (2009). Environmental Justice. Annual Review of
Environment and Resources, 34, 405-430.
Moskvitch, K. (2012). Biomining: How microbes help to mine copper. BBC News: Technology.
Retrieved 1 October 2014 from http://www.bbc.co.uk/news/technology-17406375.
Prochaska, J.D., Nolen, A.B., Kelley, H., Sexton, K., Linder, S.H., & Sullivan, J. (2014). Social
Determinants of Health in Environmental Justice Communities: Examining Cumulative Risk in
Terms of Environmental Exposures and Social Determinants of Health. Human and Ecological
Risk Assessment: An International Journal, 20 (4), 980-994.
Reiss, T. & Millar, K. (2014). Introduction to special section: Assessment of emerging science
and
technology: Integration opportunities and challenges. Science and Public Policy, 41(3),
269-271.
Wiek, A., Guston, D., Frow, E., & Calvert, J. (2012). Sustainability and anticipatory governance
in synthetic biology. International Journal of Social Ecology and Sustainable Development, 3(2),
25-38.
Wu, C.H., Wood T.K.; Mulchandani, A., & Chen, W. (2006). Engineering Plant-Microbe
Symbiosis for
Rhizoremediation of Heavy Metals. Applied and Environmental Microbiology,
72(2), 1129-1134.

Ndoh, “Environmental Justice Communities in Governance of SynBio”

2

