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Abstract 
Surveying	public	opinion	on	GMOs	and	genetic	modification	reveals	responses	like:	I	don’t	
know.	No	clue.	Complicated.	Health.	Improvement.	Doubt.	Wrong.	Food.	Scary.	A	Google	
image	search	on	the	term	“synthetic	biology”	results	in	textbook	charts,	dissected	
bacterium,	and	gears—society	doesn’t	seem	to	be	part	of	the	picture.	Looking	for	
information	on	GMOs,	we	often	only	find	either	huge	promises	or	red	flags.	We	recognize	
this	polarized	narrative	as	an	opportunity	to	responsibly	guide	and	enrich	the	
development	of	perceptions	and	awareness	of	engineering	with	biology.	A	large	part	of	the	
possible	successful	applications	of	synthetic	biology	revolves	around	society,	yet	we	have	
no	visual	language	to	convey	this	in	a	nuanced	manner.	Across	disciplines,	scientists,	
artists,	ethicists,	and	policy	makers	can	collaborate	to	create	scientifically	literate	and	
socially	sensitive	images,	stories,	films,	engagements,	and	concepts.	Our	goal	is	to	create	a	
context	for	synthetic	biology	that	is	productive	and	accessible,	and	that	continuously	
improves	through	collaborations	between	practitioners	and	the	public.	

	
Introduction	
 
To	open	up	developments	in	biotechnology,	we	want	to	establish	an	organization,	CoLabFutures,	that	
designs	and	facilitates	transdisciplinary	collaborations.	These	collaborations	will	produce	tangible	outputs	
in	both	the	collaborative	and	public	spaces.	We	do	not	envision	a	future	in	which	everyone	is	applauding	
synthetic	biology;	we	merely	aim	to	facilitate	contextualized	conversations.	We	would	like	to	enhance	
current	endeavours	by	focusing	on	the	collaborative	experience	of	participants	and	curating	artistic	works	
around	themes	and	concepts	related	to	synbio.	
	
In	the	collaborative	space,	scientists,	artists,	and	ethicists	will	work	together	to	create	unique	works.	
These	collaborators	will	experience	meaningful	co-creation,	which	will	enable	them	to	reflect	on	their	own	
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roles,	ideas,	and	assumptions.	Creations	developed	in	this	collaborative	space	will	then	be	utilized	and	
exhibited	in	the	public	space,	in	many	different	forms	and	shapes.		
	
This	strategic	action	plan	describes	the	needs	we	see	in	the	development	of	synthetic	biology,	efforts	
underway	in	that	direction,	and	how	our	plan	could	work	in	concert	with	these	efforts.	We	will	also	zoom	
in	on	the	events	we	envision	and	elaborate	on	key	challenges.	Finally,	we	explore	current	theoretical	
insights,	as	well	as	highlight	the	work	of	several	authors	that	have	informed	and	inspired	our	plan	and	
vision.	
	
Needs	
 
We	recognize	a	need	for	a	community	of	change	agents	in	the	converging	technologies	in	which	ideals	of	
openness,	sharing,	and	good	ethics	are	common	values.	We	see	the	creative	class	as	ideal	collaborators	in	
this	process,	and	want	to	see	them	engaged	with	synthetic	biology	via	established	collaborations	with	
well-informed	professionals	between	and	beyond	disciplines.	The	creative	class	has	the	tools	to	transform	
these	shared	ideals	and	creative	interests	into	outputs	that	resonate	with	the	public.	It	is	important	that	
these	collaborations	identify	and	challenge	assumptions	about	emerging	technology.	
	
CoLabFutures	addresses	the	issues	around	representation	of	synthetic	biology	that	tend	to	polarize	
conversations.	In	opening	up	synthetic	biology	developments	to	a	broad	cross	section	of	the	public,	it	is	
crucial	to	investigate	the	interactions	between	science	and	society.	How	does	the	public	perceive	synthetic	
biology	and	why	do	they	perceive	it	that	way?	What	do	scientists	think	about	the	public’s	response	to	
synthetic	biology?	What	connections	are	actively	being	made	between	values	and	technology	(an	example	
includes	the	Museum	of	Science’s	Building	with	Biology)	and	what	are	the	metrics	for	success?	
	
Images	and	visual	information	about	synthetic	biology	are	often	inaccessible,	and	in	many	cases	the	
imagery	lacks	societal	sensitivity	or	is	a	misrepresentation	of	the	science	(hyping	or	scaring).	A	Google	
image	search	on	the	term	"synthetic	biology"	(Figures	1–3)	shows	us	that	the	public	is	presented	with	
textbook	diagrams	and	"science-y"	images	that	lack	awareness	beyond	the	laboratory.	A	large	part	of	the	
possible	successful	applications	of	synthetic	biology	revolves	around	society,	yet	we	have	no	visual	
language	to	convey	this	in	a	nuanced	manner.	
	
As	a	result,	people	searching	online	for	images	find	an	incomplete	narrative.	The	operative	words	here	are	
“people	searching	for	images	online,”	because	actively	seeking	information	on	synthetic	biology	is	not	
something	the	majority	of	the	population	does.	Imagery,	however,	is	also	a	large	component	of	passive	
information	transfer,	such	as	via	social	media.	Without	effective	imagery	and	visual	information,	we	are	
unable	to	build	a	meaningful	connection	between	science	and	society.	
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Figure	1.	“Synthetic	biology”	Google	image	search,	August	16,	2015	
	

	
Figure	2.	“Synthetic	biology”	Google	image	search,	March	23,	2016	
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Figure	3.	“Synthetic	biology”	Google	image	search,	July	29,	2016	
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CoLabFutures	events	
 
CoLabFutures	will	establish	a	series	of	events	in	several	locations	over	the	coming	three	years.	We	first	
plan	to	build	these	events	in	cities	with	robust	synthetic	biology	communities,	starting	in	New	York	and	
Amsterdam.	Other	potential	events	could	occur	in	the	following	cities:	San	Francisco	Bay	area,	London,	
Paris,	Berlin,	Norwich,	and	any	other	location	with	an	interdisciplinary	community	interested	in	biology.	
The	events	will	follow	the	same	overarching	template:	a	focus	on	a	collaborative	space	and	output	that	
will	be	shared	openly.	However,	in	each	event	we	want	to	address	local	complexities,	needs,	and	ideas;	for	
example,	an	event	in	New	York	will	not	have	the	same	theme	as	an	event	in	Amsterdam.	Depending	on	the	
scientists,	ethicists,	and	artists	involved	and	the	location,	a	specific	subset	of	aims	can	be	established.	First	
steps	in	realizing	our	plan	include	exploring	utility	and	motivation	for	all	parties	involved:	what	do	future	
innovative	collaborators	expect,	and	what	do	they	need?	We	will	investigate	perfect	collaborative	places—
including	biohacker	spaces,	maker	spaces,	art	spaces,	and	festivals—and	search	for	motivated	and	
engaged	collaborators	in	those	particular	cities	and	areas.	
	
Evaluating	engagement	and	creating	output	
 
Each	event	will	be	followed	up	on	and	evaluated.	Learning	is	not	something	that	happens	in	one	space	at	
just	one	time,	and	with	this	community	we	especially	aim	to	contribute	to	longer-term	learning	and	allow	
for	further	engagement	among	all	parties	involved.	Continued	engagement	is	one	metric	of	success,	as	is	
the	establishment	of	a	long-term	community	committed	to	forward-looking	conversations	about	science	
and	society.	
	
Outcomes	and	experiences	of	the	event	will	be	shared	openly	in	an	accessible	zine	online,	building	toward	
a	global	community	of	collaborative	thinkers.	Being	part	of	one	event	means	being	part	of	the	larger	
collaborative	community.	Outputs	will	take	many	different	shapes	(writing,	imagery,	video),	and	will	
reflect	the	skills	and	talents	of	event	participants.	
	
Willingness	to	learn	and	engage	
 
A	key	challenge	revolves	around	identifying	co-creators	who	are	willing	to	be	part	of	a	community	and	
challenge	their	own	assumptions.	There	is	an	intrinsic	benefit	in	being	part	of	a	collaborative	community	
in	which	one	is	a	responsible	researcher	and	recognized	for	responsible	R&D—but	is	that	enough?	
Another	challenges	lies	in	the	willingness	to	engage,	and	this	accounts	for	all	parties	involved—not	just	
the	scientists.	People	have	their	own	reasons	for	not	engaging,	varying	from	disbelief	in	a	positive	
outcome	and	lack	of	time	or	organizational	issues,	to	disinterest	and	lack	of	awareness.	In	any	case,	it	is	
impossible	to	organize	a	dialogue	between	science	and	society	with	everyone.	We	understand	that	we	will	
not	reach	all	elements	of	the	public,	but	we	feel	that	it	is	important	to	provide	a	higher	quality	of	
information	to	citizens	who	are	actively	seeking	information	and	thereby	facilitate	a	better	conversation	
between	passive	and	active	consumers	of	information	about	science.			
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Theoretical	background	
 
Our	plan	builds	on	insights	from	media-studies	research	and	science	and	technology	studies.	Here	we	
would	like	to	focus	specifically	on	challenges	around	trust,	communication,	responsibility,	and	
engagement.	
	
1)	Trust	and	communication	
 
The	communication	styles	in	an	archival	video	of	the	1976	Cambridge,	MA,	City	Council	hearings	(Kuldell	
et	al.	2015)—in	which	Mayor	Alfred	Vellucci	called	upon	scientists	and	policy	makers	to	assess	the	risk	of	
building	a	rDNA	research	facility	after	the	NIH	had	released	the	guidelines	for	this	new	type	of	research	
(Figure	4)—highlight	the	different	ways	that	scientists	and	policy	makers	talk	about	risk.	Policy	makers	
make	binary	queries,	whereas	scientists	avoid	absolute	claims.	The	vernacular	of	the	different	sects	is	
oppositional.	This	makes	it	difficult	to	build	trust	or	to	hold	effective	dialogue.	
	

	
Figure	4.	Illustration	of	1976	Cambridge	City	Council’s	hearings	on	Recombinant	DNA	Research	from	
BioBuilder:	Synthetic	Biology	in	the	Lab,	pg.	74	
	
It	is	often	said	that	public	trust	in	science	is	necessary	for	acceptance	of	technology,	and	that	this	trust	can	
be	built	by	organizing	initiatives	in	which	people	are	invited	to	connect	with	scientists	who	explain	the	
technology.	Despite	good	intentions	in	these	approaches,	research	shows	that	trust	in	science	is	very	
complex	and	that	more	awareness	of	a	certain	topic	does	not	naturally	result	in	increased	acceptance	(see	
Pauwels,	2009).	
	
As	Engdahl	and	Lidskog	(2012)	write:	"Trust	is	created	when	citizens	are	emotionally	involved,	take	part,	
have	a	say,	and	in	some	sense	are	able	to	recognize	themselves	in	the	recipient	of	their	trust.	Trust	is	not	
only	relational,	but	also	emotional."	We	feel	this	is	not	only	valid	for	citizens,	but	for	all	of	us.	Learning,	
changing,	and	building	trust	require	good	relations	and	emotional	involvement.	
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Perceptions	of	synthetic	biology	
 
CoLabFutures	aims	to	address	issues	around	the	ongoing	and	self-sustaining	debate	on	current	
perceptions	and	ideas	about	genetic	modification	and	synthetic	biology.	Named	"synbiophobiaphobia"	by	
Claire	Marris	(2015),	who	argues	that	there	is	an	important	difference	between	how	we	think	people	feel	
about	synbio	and	how	they	actually	feel	about	synbio.	In	addition,	how	we	feel	about	new	technologies	such	
as	synbio	is	not	globally	universal.	For	example,	in	Europe,	people	perceive	more	risks	and	less	benefits	
than	in	the	US	or	Asia	(Frewer	et	al.	2013).	Cultural	differences	exist	that	result	in	different	perceptions	of	
problems	and	solutions.	
	
Furthermore,	focus	group	research	has	shown	a	plurality	of	views	and	ideas	on	synthetic	biology,	both	
positive	and	negative.	In	these	discussions,	it	became	clear	that	people	make	sense	of	synthetic	biology	in	
their	local,	specific	context.	As	Bogner	and	Torgersen	(2014)	refer	to	the	work	of	Foucault:	there	is	no	
such	thing	as	(dis)agreeing	intrinsically	with	a	technology.	However,	many	discussions	today	revolve	
around	this	binary	idea:	we	are	okay	with	GMOs	or	we	are	not.	Making	it	even	more	complex:	the	counter	
to	the	binary	GMO	debate	is	the	overly	enthusiastic	hyperbolic	narratives,	both	of	which	get	in	the	way	of	
present,	real-world	issues	and	applications.	
	
The	message	and	messenger	
 
CoLabFutures	is	partly	rooted	in	observations	and	research	around	the	role	of	the	media,	science	
communicators,	and	others	who	are	involved	in	the	connection	between	science	and	society.	
Focus	group	research	from	the	Wilson	Center	reveals	striking	contrasts	of	how	the	message	around	
synbio	is	received	when	introduced	by	an	array	of	experts:	academia	comes	off	as	neutral,	and	industry	
comes	off	as	robotic—or	even	scary;	whereas,	students	participating	in	iGEM	are	perceived	as	“fantastic	
because	it’s	college	kids,	working	together.	Our	youth	are	doing	things	for	the	better.	Uplifting.”	
	
Also	interesting	and	revealing	are	American	science	communicators	in	the	public	eye	who	have	weighed	
in	on	GMOs:	Neil	Degrasse	Tyson	and	Bill	Nye.	Neil	Degrasse	Tyson,	when	quizzed	by	a	French	reporter	on	
the	topic	stated	in	a	viral	video	stated,	“I’m	amazed	at	the	amount	of	rejection	genetically	modified	foods	
are	receiving	from	the	public.	It	smacks	of	the	fear	factor	that	exists	at	every	new,	emergent	science.”	Bill	
recently	changed	his	previously	held	“what’s	the	rush”	view	to	one	of	appreciation	for	the	modern	
precision	of	genetic	modification,	and	cited	as	a	reason	for	the	change	a	visit	to	Monsanto	where	he	was	
given	a	window	into	the	process	through	conversation	with	scientists.	
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RRI	and	transdisciplinary	engagement	
 
The	positive	response	to	iGEM	in	particular	suggests	that	the	route	to	open	and	responsible	synthetic	
biology	is	collaboration	and	transparency.	From	a	policy	perspective,	these	ideals	are	found	in	
Responsible	Research	and	Innovation	(RRI).	RRI	requires	longer-term	effects	and	"the	capacity	to	change	
shape	or	direction	in	response	to	stakeholder	and	public	values	and	changing	circumstances"	(Stilgoe,	
Owen,	&	Macnaghten	(2013).	We	feel	that	the	two	core	success	elements	of	science	and	technology	
development	can	be	characterized	as	individual	openness	and	reflection,	and	a	collective	ability	to	shape	
and	change	directions.	
	
The	rise	of	citizen	science	and	DIY	bio	suggests	there	is	great	interest	in	engagement	with	synthetic	
biology.	In	most	cases,	engagements	take	the	form	of	several	isolated	steps,	which	can	cause	the	casual	
dabbler	to	drop	off	in	participation	and	not	see	the	experiment	through	to	the	very	end,	thus	missing	key	
learnings.	In	2013	at	SXSW	Create,	in	an	effort	to	engage	technology	enthusiasts	around	synbio,	
Cut/Paste/Grow	facilitated	the	creation	of	a	crowdsourced	Unicorn	Mosaic.	Two	hundred	participants	
used	genetically	modified	bacteria	that	expressed	GFP	or	RFP	to	paint	a	“tile”	of	the	mosaic	(Figure	5).	
They	were	given	a	takeaway	(Figure	6)	that	included	a	little	bit	of	information	about	genetic	engineering	
and	a	link	to	see	the	completed	mosaic	online.	In	this	case,	the	follow-up	to	the	engagement	(viewing	the	
final	piece)	happened	in	the	participant’s	own	time,	and	it	wasn’t	necessary	for	them	to	ever	enter	a	lab	to	
learn	and	engage	with	genetic	engineering	(Figure	7).	This	was	a	positive	experience	for	both	the	
participants	who	created	tiles	and	SXSW.	Since	2013,	SXSW	has	hosted	similar	hands-on	experiences,	
including	the	UT	iGEM	team	that	has	participated	in	SXSW	Create	for	the	past	three	years.		

	
Figure	5.	The	final	assembled	Unicorn	Mosaic
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Figure	6.	Front	and	back	of	takeaway	that	was	given	to	Unicorn	Mosaic	participants	at	SXSW	2013	
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Figure	7.	Participants	painting	“tiles”	of	the	mosaic�
	
These	challenges	emphasize	the	importance	of	creating	an	environment	in	which	people	are	empowered	
to	connect	with	science	and	technology,	build	their	own	opinion,	and	cultivate	a	familiarity	with	the	
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technology.	In	this	environment,	we	should	not	be	presented	with	just	facts,	fears,	or	hype.	We	aim	to	
create	context	through	engagement	and	dialogue,	and	use	this	context	to	further	the	dialogue.	
	
Conclusion	
 
This	strategic	plan	puts	forward	our	ideas	on	the	necessity	of	interdisciplinary	creative	collaborations	that	
explore	synbio	with	the	public,	in	public	arenas.	Our	vision	on	collaboration	links	to	that	of	Calvert	and	
Martin	(2009),	who	write	that	‘"this	could	involve	scrutinizing	the	assumptions	underlying	the	research	of	
both	natural	and	social	scientists,	and	challenging	habitual	ways	of	thinking	among	both	groups."	Their	
article	emphasizes	that	collaborative	practices	in	which	social	scientists	and	natural	scientists	work	
together	in	a	research	practice	setting	are	an	essential	part	of	this	process.	This	idea	is	central	to	our	plan	
as	well:	cross-disciplinary	collaboration	encourages	self-assessment	and	awareness	of	our	own	roles,	
ideas,	and	assumptions.	And,	as	we	see	it,	the	outcomes	of	these	collaborations	could	really	benefit	the	
responsible	development	of	synthetic	biology	by	serving	as	a	conduit	between	public	understanding,	
personal	understanding,	and	the	goals	and	values	of	those	actively	invested	in	the	development	of	the	
technology.	
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