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Societal challenges, responsible research and innovation, and synthetic biology

Overview

1. Synthetic biology ςdrivers and context

2. UK policy framework for synthetic biology

3. Responsible research and innovation

4. Socio-economic challenges

5. Key questions to keep asking
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Synthetic biology involves 
redesigning biological 
components and systems 
found in the natural world or 
making new ones from 
scratch.

SynBio: What is It? Underlying drivers?

Supply-side (technological) drivers *

Demand-side (market) drivers #

Å Sustainability: Manage natural resources; 
Reduced dependence on non-renewable 
resources; climate change mitigation

Å Security: Food, water, energy
Å Well-being: Predict/prevent disease; 

personalized health-care; employment

Emergence of engineering approaches to biology *

Å DNA Sequencing: 
Decreasing cost

Å Reading to Writing: 
Editing and designing 
genes/systems

Acknowledgements: *Rainer Breitling, Synbiochem, 
Manchester Institute of Biotechnology, University of 
Manchester; #Richard Kitney, SynbiCITE, Imperial College. 

1. Synthetic biology ςdrivers and context 3



1.2 Synthetic Biology: Application targets, research and patenting 4

Source: WoS, Gok & Shapira, 2015; Shapira & Youtie, (narrow def) Google Scholar & WoS, 2014
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Synthetic Biology Papers (to 2014)

Synthetic Biology Patent Landscape (to 2014)

Synthetic Biology Market Expected to Reach 
$38.7 Million Globally by 2020 ςAllied Market 
Research (2014) 
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SYNTHETIC BIOLOGY: CONTEXT

ÇScience, public values, and trust:
ÁPost GMO world: Public trust and acceptability ς

and how to understand and respond to public 
concerns about genetic and biological 
engineering

ÇUncertainty about risk, returns and 
governance: 
ÁWhat is synthetic biology? What are its risks? 

How should it be governed and regulated? Who 
gets to decide? Who gets to benefit?

ÇUtility of science:
ÁLǎ ǎȅƴǘƘŜǘƛŎ ōƛƻƭƻƎȅ άōŜǘǘŜǊέ όǘƘŀƴ ƻǘƘŜǊ ƻǇǘƛƻƴǎύ 

at sustainably addressing global challenges 
(society, economy, and environment)? And what 
ƛǎ άōŜǘǘŜǊέΚ

Late lessons from 
early warnings
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2.1 Synthetic Biology: Policy Framework ςUK

UK SYNTHETIC BIOLOGY ROADMAP (JULY 2012)

1. Invest in a network of multidisciplinary centers 
to establish an outstanding UK synthetic biology 
resource

2. Build a skilled, energized & well-funded UK-wide 
synthetic biology community 

3. Invest to accelerate technology responsibly to 
market 

4. Establish a leadership council (SBLC) 

5. Assume a leading international role 
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Roadmap to 2030 

Trends & drivers

Enablers

Capability / 
technology

Value creation

Value chain

Activities 2006-2013Funding organizations

Sources: UK Synthetic Biology Roadmap, 2012; A Boyce, BBSRC, 2013 
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2. UK policy framework for synthetic biology


