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It is fifty years ago that Martin Luther 
King spoke from the steps of the Lin-
coln Memorial in Washington D. C. 
and proclaimed ‘I have a dream’. 
Speaking on the centenary anniversary 
of the Emancipation Proclamation, 
which freed millions of slaves in 1863, 
he lamented the slow progress that 
had been made towards racial equality 
in the United States. King’s speech was 
one of vision and hope, but it was 
more than just a dream. It was also a 
call for action. “1963 is not an end” he 
cried “but a beginning…the whirlwinds 
of revolt will continue to shake the 
foundations of our nation until the 
bright day of justice emerges”. He 
urged those in the crowd to “Go back 
to Mississippi, go back to Alabama, go 
back to Georgia, go back to Louisiana, 
go back to the slums and ghettos of 
our northern cities, knowing that 
somehow this situation can and will be 
changed”. By making his speech he 
not only described his dream, but 
strived to influence the intentions and 
subsequent actions of others, in the 
hope that this dream would one day be 
realized.  

Freedom of speech, freedom to ques-
tion, to dream, hope, envision, even 
fantasize are fundamental human 
rights in democratic ‘free’ societies 

and have fuelled the advances in sci-
ence and the arts that have been the 
hallmarks of civilization, as well as 
some of its darkest moments. This in-
cludes ‘the right to freedom of 
thought, conscience and expression; 
freedom to hold opinions without in-
terference and to seek, receive and im-
part information and ideas through 
any media and regardless of frontiers’ 
and the freedom to ‘to share in scien-
tific advancement and its benefits’.1 
The fact that I am able to write my own 
thoughts here at all reflects these 
rights, and you are perfectly within 
your rights as the reader to then decry 
them as being of interest, of being 
worthless or however other way you 
wish to describe them. 

Visionaries of techno-science are not 
excluded from such rights. Referring to 
works by Rip/Voss, Coenen and Sima-
kova (this issue) describe techno-
visionary sciences as being fields of 
research and development character-
ized by  ‘flows of scientific promises, 
reference to relevance and mobiliza-
tion of resources and sponsorship’ 

                                                        

1 Universal Declaration of Human Rights. 
Available at:  
www.un.org/en/documents/udhr/index.sht
ml 
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that ‘exhibit strong and contentious 
ideological features, shaped by visions 
of progress and revolutionary implica-
tions’.  These visions involve ‘state-
ments about what is to come situated 
in a larger world of an imagined fu-
ture’, where expectations maintain ‘an 
explicit conceptual link to time and an 
implicit link to tacitly – held knowl-
edges’ (Selin 2007: 198).  As Grunwald 
(this issue) writes, they are promoted 
by ‘mostly scientists, science writers 
and science managers’, but also can 
include industry, policy and civil socie-
ty organizations. Their visions do not 
necessarily imply likelihood, plausibil-
ity, credibility, authority, or legitimacy. 
Anyone can, and should be allowed to, 
have a dream.  

Freedom of thought, vision and speech 
are one thing, intent however is quite 
another matter.  Intention suggests 
that a decision to act, with one or 
more intended (and desired) out-
comes, is being seriously considered 
or planned. The actions that result can 
have direct or indirect consequences, 
both good and bad. Such intentions 
can be motivated by the visions and 
dreams, however fanciful, held by one-
self, or be influenced by the visions of 
others, whether they are Martin Luther 
King, dictators, religious leaders, or 
visionaries of techno-science who, as 
Grunwald goes on to write, “can have 
a particularly great influence on evolv-
ing scientific agendas” e.g. the inten-
tions and subsequent actions of fund-
ing agencies and the outcomes that 
result.   

The outcomes of one’s intended ac-
tions may or may not transgress the 
acceptable norms of society and the 
values in which these are anchored.  
Intent, influenced by one’s own visions 
or those of others, must therefore lend 
itself to ethical examination for moral 
agents who exert free will. If not the 
subsequent consequences may render 
oneself, or others, accountable, either 
legally in a court of law or morally to 
society.  If, for example, in one of my 
own University lectures I influence the 

intentions of my students to engage in 
racial hatred, by persuading, encour-
aging, instigating, pressuring, or 
threatening I could be found to be 
committing a statutory offence of in-
citement. I must reflect on my own in-
tention to lecture in this way in the 
context of existing moral, legal and so-
cial norms, before I act.  If I then de-
cide to continue to act in this way, 
with knowledge of these norms, I am 
being reckless.  If I act and then claim 
ignorance of such norms I am negli-
gent – I should have known. In both 
cases I am culpable and you would 
rightly expect me to be brought to ac-
count. Thankfully this is a situation I 
have never had, or intend, to face. 

As Kathleen Vogel (this issue) docu-
ments, in instances where there is in-
tention to act in breach of legal or 
moral norms, this may prompt a ‘nec-
essary intervention’, before action and 
consequences occur.2 One could en-
visage my doctoral student, on becom-
ing aware of my intentions, sabotaging 
my presentation before I give my lec-
ture, or changing the lecture venue 
without my knowledge.   Intervention 
can be framed as a legitimate and re-
sponsible response, for example when 
the intention is to use biotechnology 
to develop or enhance weapons capa-
bility that poses a threat to nation 
states or their interests. Intent here 
should be controlled. Vogel’s argument 
is that in such cases understanding 
contexts of use is critical, that a purely 
technical assessment (e.g., of techno-
logical capability) is insufficient, and 
that the social sciences have a legiti-
mate role to play in broadening tech-
nology assessment processes to help 
understand, and anticipate, the inten-
tions and underlying motivations of 

                                                        

2 The film Minority Report (in which a spe-
cial police department (‘PreCrime’) uses 
foreknowledge provided by three psychics 
known as ‘precogs’ to apprehend individu-
als before they commit crimes) provides an 
interesting fictional viewpoint on the con-
cepts of foresight and necessary interven-
tion. 
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actors who might use biotechnology 
for malicious ends, to protect people 
from its misuse. The ‘problem of intent 
has social dimensions’, she asserts (I 
might also add political and cultural 
dimensions) that necessitate evalua-
tion of ‘a broader array of social fac-
tors that can shape bioweapons devel-
opment’, supported by ‘analytic 
tools… that better assess how intent 
(state, non state actor) shapes tech-
nical decision making in the develop-
ment of weapons programs’ and how 
changes in intent over time might 
evolve.   

A simplistic logic here (and not one 
that Vogel posits) might be that the in-
tention to use biotechnologies for the 
purpose of developing weapons is 
morally (and legally) unacceptable, and 
that intervention to control this is 
therefore justified once such intentions 
are clearly understood and there is 
sufficient evidence to suggest that the 
risk of such intention translating into 
action – personal, collective – repre-
sents a clear and present danger: or 
even before this moment. Clearly the 
legitimacy of such intervention not on-
ly depends on the quality of the evi-
dence regarding, for example, tech-
nical weapons capability,3 but also 
one’s socio-political-cultural position: 
but this only serves to highlight Vo-
gel’s argument. It also reminds us that 
(as Langdon Winner (1980) famously 
noted) the constitution of technologies 
is as much political and social as it is 
technical, and in some instances may 
perhaps be ’unavoidably linked to par-
ticular institutionalized patterns of 
power and authority’ (Winner 1980: 
134) (see also Jorges 1999 for further 
discussion).   

                                                        

3 "The document discloses that his (Sad-
dam Hussein) military planning allows for 
some of the WMD to be ready within 45 
minutes of an order to use them’’ Iraq's 
Weapons of Mass Destruction: The Assess-
ment of the British Government: Foreword, 
Prime Minister Tony Blair. 
www.archive2.official-documents.co.uk/ 
document/reps/iraq/iraqdossier.pdf 

In law, intention can be described as 
being either direct or oblique. Both are 
problematic in the context of techno-
visionary science. Direct intent occurs 
when a defendant embarks on a 
course of conduct to bring about a re-
sult, which then occurs. A scientist 
might use biotechnology to develop 
weapons with the specific intention of 
using them in acts of terrorism against 
civilians. Oblique intent occurs where 
the defendant embarks on a course of 
action to bring about a desired result, 
knowing that the consequence of his 
actions will also bring about another 
result. The scientist might use bio-
technology to develop weapons to be 
used to target military installations, 
knowing that these installations are 
located in built up areas where civilian 
casualties will inevitably occur. He 
knows that his actions will result in 
the death of civilians, even though that 
may not be part of his desire and moti-
vations to use biotechnology to devel-
op weapons capability. In either in-
stance he is culpable as he knows, at 
least with a good deal of certainty, that 
civilian deaths will happen as a result 
of his intended actions.  

In such cases one might argue that the 
governance of intent is legitimate and 
indeed necessary. There may be an 
imperative to act, for example under a 
principle of a ‘responsibility to pro-
tect’.4 Unfortunately (and indeed fortu-
nately) such cases of intentional dual 
use are hardly the norm for techno-
visionary sciences. It is true to say that 
some areas of contemporary, techno-
visionary sciences, such as ‘sustaina-
bility science’, seem at first glance to 
be defined by their purpose.  Research 
into solar radiation management 
(SRM) geoengineering, for example, 
has the explicit purpose of under-
standing whether it could be feasible 
to intentionally manipulate the Earth’s 
climate by increasing albedo (for ex-
ample by envisioned techniques such 

                                                        

4 http://www.un.org/en/preventgenocide/ 
adviser/responsibility.shtml 
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as stratospheric deployment of parti-
cles), thereby mitigating global warm-
ing.  However this purpose belies a 
plethora of intentions and underlying 
motivations. The ‘visionary’ may in-
tend to widely promote and publicize 
this field of techno-science motivated 
by his own belief in its potential use 
for humanitarian, environmental, 
commercial, military or any number of 
other reasons. The research funder 
may have intentions of funding SRM 
research motivated by the desire, or 
mandate, to improve national scientific 
competitiveness, or as Rip/Voss (this 
issue) write, simply to ‘spend funding 
in an interesting and useful way’ (not-
ing that ‘the research funder’ is not 
one individual person but a collective 
of individuals harbouring a range of 
intentions and motivations).  The sci-
entist researching such techniques on 
the other hand may have intentions to 
objectively and dispassionately pro-
duce understanding and knowledge, 
motivated by her own love of science 
and discovery. She may have no as-
sumption that such knowledge will 
translate into application and use: in-
deed she may hope that the techniques 
she is researching will never have to be 
used, that this is not her intention. She 
may hesitate to ‘trespass into future’ 
(Selin 2007: 214) and diverse, potential 
‘contexts of use’ may not be part of the 
narrative of intent: whether and how 
her scientific findings will be used, and 
by whom, is a decision for others, but 
one she may hope she can support by 
providing objective and robust scien-
tific evidence. Her intentions might al-
ternatively be motivated by, at least in 
part, the potential for commercializa-
tion, where she might benefit through 
patent protection.  She may be pre-
pared to colonize the future in light of 
her own agenda(s). 

But this is mere speculation. In reality 
such intentions are often tacit, implicit 
and poorly articulated, or articulated 
only at a general level (e.g., within the 
strategies and delivery plans of re-
search funders) that insufficiently en-

gages with the specifics of the techno-
visionary science itself and its social 
and political constitution. Intention to 
undertake ‘geoengineering’ research 
(or research under other umbrella 
terms such as ‘sustainability science’) 
becomes open to various, and some-
times wildly different, framings.  
Whether research in such areas as so-
lar radiation management should be 
done at all becomes contested, since it 
may be viewed by some as being sym-
bolic of intent, framed as an emerging 
national policy commitment where de-
ployment is perceived as being a real-
istic, and even inevitable outcome, and 
where research signals the beginning 
of a new end of history.   

So, even in such instances where the 
purpose(s) of techno-visionary science 
seems at first glance clear, the plurality 
of intentions and their attendant moti-
vations cannot be assumed. It is not a 
simple case of terrorists intending to 
misuse biotechnology, if this is indeed 
simple – which it is not. As intent be-
comes entangled and contested – ethi-
cally, socially and politically –, how it 
is framed becomes key (Stilgoe 2011). 
And many areas of technoscience are 
far from clear in terms of how their 
purpose is framed, let alone motiva-
tions and intent. Some, such as nano-
technology, ICT and synthetic biology, 
which may act as what Rip/Voss (this 
issue) describe as ‘umbrella terms’ 
might in part be framed within a narra-
tive of more general, enabling techno-
science with no specific purpose, serv-
ing as interpretively flexible, and politi-
cally malleable, labels.  Some, again in 
the same areas, may be targeted at 
‘grand societal challenges’ (e.g. Lund 
Declaration 2009) which include tar-
gets such as life–long health and well-
being and the ‘War on Cancer’ as their 
purpose.  Rip /Voss describe these as 
strategic science, linking ‘basic re-
search to societal problems and chal-
lenges’ – and in which there is ‘pack-
aging of social questions, opportuni-
ties, and scientific developments … la-
beled so as to carry rhetorical force’ 
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and which serve to mobilize resources, 
and stabilize and institutionalize fields 
of techno-science; some again might 
have only a very broad purpose(s) that 
may include a vague narrative involv-
ing the realization of economic or so-
cial impact, sometimes at the require-
ment of funders eager to demonstrate 
the public value of the research they 
fund.  In all these narratives, space for, 
and articulation of (the potentially di-
verse) framings of motivation and in-
tent infrequently appear (particularly 
during what Rip/Voss describe as the 
critical dynamic of research priority 
setting by funders) and are hard to dis-
cern from such homogenizing umbrel-
la terms as ‘nanotechnology’.  This is 
in spite of observations that, as 
Rip/Voss conclude, ‘actors in the world 
of science and science policy will use 
actual and potential umbrella terms for 
their own purposes’, that ‘actors … 
construct future expectations which 
may run in parallel with and contest 
each other, occupying different time 
frames and carrying different interests’ 
(Brown et al 2005: 5) and that ‘differ-
ent actors use future claims to assert 
their politics’ (Selin 2007: 197). 

This problem is compounded by a 
landscape of social norms and values, 
and of techno-scientific visions, that is 
in constant flux.  The technical, social 
and political constitution of techno-
science is not an immovable feast.  
This is a messy world of (often unpre-
dictable) use, re-purposing and re-
combinant innovation with impacts 
and consequences that can extend 
across borders, and across generations 
(Jonas 1984).  The sea in which tech-
no-visionary science charts an uncer-
tain course is shrouded in the fog of 
ignorance, alternate framings, contes-
tation, with paucity of knowledge and 
limited capacity for foresight: techni-
cally, socially, politically. In such an 
ever-changing seascape, linking tech-
no-scientific visions through tacit and 
plural intentions to eventual outcomes 
is a challenge, one that some might 
argue is only worth investing time in 

where serious concerns of misuse are 
at stake.  

The issue is that new techno-scientific 
domains are ‘complex … and mutually 
constituted by networked actors’ (Selin 
2007: 207) with consequences and im-
pacts that manifest over time as a re-
sult of emergent, ecosystem-level phe-
nomena. Visions of techno-science 
cannot be discussed as if they are al-
ready upon us (Nordmann 2007).  
Their future consequences are not eas-
ily directly attributable to the inten-
tions and actions of specific individu-
als. The ascription of direct or oblique 
intent is therefore difficult.  The case 
and rationale for intervention, and its 
nature and timing, are often unclear 
and contested. This presents an inter-
esting variant on Collingridge’s control 
dilemma (Collingridge 1980). With lim-
ited foresight, and under such condi-
tions of unpredictability and technical, 
social, political and cultural complexi-
ty, the response might be that the 
techno-visionary science governance 
challenge is best addressed by a quasi-
Hayekian, laissez faire approach of 
choice by the market. Here the inde-
pendent republic of science as Michael 
Polanyi (1962) described it is sovereign 
and the governance of intent has lim-
ited place.  

But of course, there are various forms 
of governance which include intent in 
their remit, to varying degrees:  codes 
of conduct for research integrity aimed 
at deterring those who harbour inten-
tions to falsify data or plagiarize; for-
mal processes of ethical review of re-
search proposals where the intention 
is to involve people, animals or genetic 
material, underpinned by principles 
such as informed consent. Bioethics 
includes techno- science within its 
brief.5  More broadly however, princi-
ples of scientific autonomy generally 
hold, and moral divisions of labor be-

                                                        

5 www.nuffieldbioethics.org/sites/default/ 
files/Emerging_biotechnologies_full_report
_web_0.pdf 
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tween the undertaking of techno-
science, and appraisal and response 
regarding its wider social, political and 
moral dimensions and consequences 
are clearly divided, subjecting scien-
tists to what Bernard Williams (1981) 
described as moral luck. In this repub-
lic, science advances ‘only by essen-
tially unpredictable steps, pursuing 
problems of its own, and the practical 
benefits’ (and I add risks) ‘of these ad-
vances will be incidental and hence 
doubly unpredictable’ (Polanyi 1962).   
The alternative, to more broadly gov-
ern intent, may seem like a form of 
Orwellian thought police or totalitarian 
state intervention that Polanyi had 
witnessed in the Soviet Union just pri-
or to making his famous statements.  

The progressive development and im-
plementation of regulation to govern 
the introduction of technologies in so-
ciety has reflected the limitations of 
governance by the market. Here, 
(through various forms of testing and 
assessment) impacts that are known to 
be harmful, for example to health or 
environment can be limited.  David 
Collingridge, and many others since, 
have described the limitations of this 
evidence–based approach, including 
path dependency and technological 
lock-in.  And the point is that regula-
tion is directed at products at the point 
of market introduction (or after it) and 
not the motivations and intentions of 
visionary enactors far further up-
stream.  

Market choice and regulation continue 
to play limited roles in the governance 
of purpose and intent for techno-
visionary sciences. However, the ethi-
cal and moral dimensions, and dilem-
mas, posed by science and technology 
– including underlying motivations, in-
tentions and purposes – have long 
preoccupied scientists, from nuclear 
fission, through genetic modification 
to the current deliberations concerning 
climate engineering. Various forms of 
multi-level governance have also 
emerged to fill the void, as a sort of 
third way. Rip/Voss (this issue) argue 

that umbrella terms are a ‘de facto 
governance technology’. Grunwald de-
scribes how technology assessment of 
nanotechnology in 2004 by the Office 
of Technology Assessment at the Ger-
man Bundestag performed a kind of 
‘boundary work’ on nanofuturism. In 
the UK, in the same year, the Royal So-
ciety and Royal Academy of Engineer-
ing’s report on nanosciences and nan-
otechnologies (Royal Society/Royal 
Academy of Engineering 2004) per-
formed a similar function, exorcising 
visions of ‘nanobots’ and ‘grey goo’ 
which were considered to be a ‘dis-
traction’ from the real issues, and fo-
cussing attention through expert anal-
ysis, and a measure of public and 
stakeholder deliberation, on (far less 
exotic) engineered nanoparticles: this 
framed the ensuing research program 
at the research councils that largely 
stands to date.6 A similar report by the 
Royal Society in 2009 (Royal Society 
2009) addressed the topic of geoengi-
neering and its attendant scientific vi-
sions.   

Other approaches have also emerged 
in the science and technology studies 
literature, including anticipatory gov-
ernance, constructive, real-time and 
participatory technology assessment 
(see Coenen and Simakova, this issue), 
upstream engagement, midstream 
modulation, and (most recently) re-
sponsible research and innovation 
(Owen et al 2012; 2013). Some of these 
approaches place emphasis not just on 
governing the wider risks and impacts 
of techno-science and how to proceed 
under conditions of ignorance and un-
certainty, but also on purposes, vi-
sions, motivations and intentions.  
They emphasize the need for socio-
technical integration, inter- and trans-
disciplinarity based on principles that 
include the need for continuous antic-
ipation, reflection and deliberation 
                                                        

6 Or as Nordmann (2007: 34) asserts, 
scarce ethical resources ‘must not be 
squandered on incredible futures, especial-
ly when they distract from on-going devel-
opments that demand our attention’. 
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which materially influences, or modu-
lates, the direction and trajectory of 
techno-science itself. 

These approaches seek, in various 
ways, to empower social agency in 
technological choice (Stirling 2008), 
whilst simultaneously enlarging the 
role responsibilities of scientists, and 
science funders (Mitcham 2003; Doug-
las 2003). But this does not equate to 
controlling intent. Governance is more 
about enabling (personally, institu-
tionally, politically) the opening up of 
such visions, purposes and intentions 
to processes of anticipation, reflection 
and broadly configured deliberation, to 
develop what Michel Callon and others 
describe as hybrid fora (Callon et al 
2009), and to facilitate mechanisms of 
responsiveness at many levels, from 
the laboratory floor to the develop-
ment of research policy. Grunwald 
provides useful insights into some el-
ements of what that might involve: 
seeking to understand the ‘biog-
raphies’ of futuristic visions (created 
and disseminated by authors, teams, 
scientists and science managers, or 
those emerging from within scientific 
communities), their historical roots 
and the resonances they may subse-
quently generate; undertaking episte-
mological deconstruction of techno-
visionary futures; subjecting visions to 
prospective hermeneutical analysis to 
better understand their content and 
meaning, what is at issue, which rights 
might be compromised, which images 
of humankind, nature and technology 
are being formed and which designs 
for society are implied; and reframing 
participation to support such ‘herme-
neutical work’.   

Governance in this context is less 
about control and more about devel-
oping capacity (Guston 2013). Cogni-
zant of the lure of speculative ethics 
(Nordmann 2007) it should support 
what Grunwald suggests should be 
transparent, democratic debate about 
the ‘different visionary futures put for-
ward by different actors’ and how the-
se subsequently become translated.  

He suggests this can be supported by 
social science and science and tech-
nology studies research into the ‘biog-
raphy of visions, epistemological effort 
and explorative hermeneutics’, where, 
as Coenen and Simakova (this issue) 
argue the ‘vagueness’ of meanings and 
their ambiguity can provide a legiti-
mate location for enquiry. This might 
provide useful insights into ‘who uses 
visions when and for what purpose’ 
and ‘the means to consider alterna-
tives – historical, current and future’ 
(see also Stirling 2008). This I suggest 
should be an honest, substantive and 
open process in which the social and 
political context of visions and inten-
tions (and the ongoing process of their 
translation and appropriation) are 
opened up, resisting instrumental con-
ditioning. Grunwald suggests this can 
‘prepare the groundwork for anticipa-
tory governance’. Understanding, re-
flecting on and inclusively deliberating 
on techno-scientific visions, and the 
underlying intentions and motivations, 
forms the basis of such preparatory 
work, and governance should aim to 
enable, facilitate and develop capacity 
to do this, particularly to inform, sup-
port and legitimize decisions in, for 
example, research policy, and especial-
ly at the critical, ‘clinch’ points of re-
search priority setting described by 
Rip/Voss.    

These considerations place critical 
emphasis on two prospective framings 
of responsibility that are less about ac-
countability – drawing causal lines be-
tween consequences and intentions – 
and more about care and collective re-
sponsiveness that I and others have 
described in more detail elsewhere 
(Jonas 1984; Richardson 1999; Pelliz-
zoni 2004; Groves 2006; Adam/Groves 
2011; Grinbaum/Groves 2013; Owen et 
al 2013). Non-consequentialist and 
prospective framings of responsibility 
such as these can accommodate con-
sideration of purposes, motivations 
and intent while allowing for ambigui-
ty, contingency, indeterminacy, uncer-
tainty and ignorance.  In a complex, 
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uncertain world where discourses and 
representations of the future may be 
easily constructed for many reasons 
and by many people, where visions are 
transient, ever changing and ephemer-
al, where expectations can wildly oscil-
late between paradise and catastrophe, 
where, as Rip/Voss write, governance 
shifts from attempts to achieve a 
(common) goal to modulate processes 
so as to achieve one’s own goals, 
where power politics, ignorance, un-
certainty and unpredictability predom-
inate, and where the links between di-
verse intentions and multiple conse-
quences cannot easily be foreseen, this 
may be the best we can dream of. 
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