
Technological innovation in fields 
from genetic engineering to cyber-
warfare is accelerating at a break-

neck pace, but ethical deliberation over its 
implications has lagged behind. Thus argues 
Sheila Jasanoff — who works at the nexus of 
science, law and policy — in The Ethics of 
Invention, her fresh investigation. Not only 
are our deliberative institutions inadequate 
to the task of oversight, she contends, but 
we fail to recognize the full ethical dimen-
sions of technology policy. She prescribes a  
fundamental reboot.

Ethics in innovation has been given short 
shrift, Jasanoff says, owing in part to techno-
logical determinism, a semi-conscious belief 
that innovation is intrinsically good and that 
the frontiers of technology should be pushed 
as far as possible. This view has been bol-
stered by the fact that many technological 

advances have yielded financial profit in the 
short term, even if, like the ozone-depleting 
chlorofluorocarbons once used as refrig-
erants, they have proved problematic or  
ruinous in the longer term. 

There are contingent 
issues. Numerous gov-
ernment and profes-
sional ethical advisory 
bodies already exist, 
looking at research 
with human subjects 
and specific fields of 
innovation. But they 
tend to have a tech-
nocratic orientation 
that focuses on cost–
benefit analysis nar-
rowly construed, with 
an emphasis on those 

factors that can be quantified or assigned 
market value. Intangibles, such as worker 
morale or the health of communities, are 
often neglected. Meanwhile, technological 
disasters such as the 2010 Deepwater Horizon 
oil spill in the Gulf of Mexico lay bare flaws in 
the conception, design or implementation of 
technology, at least after the fact. But because 
such failures are by definition unintended, 
they are typically exempted from deep  
ethical concern by planners and regulators. 

What we too often fail to grapple with, 
writes Jasanoff, is that technology is value-
laden from start to finish. From the inno-
vator’s intuition of a desired end to the 
development of the practical means of achiev-
ing that end — as well as its application, dis-
tribution, ownership and ultimate impact on 
society and the world at large — choices about 
technology are inextricably intertwined with 
value judgements at every stage.

Jasanoff argues for an entirely new body of 
ethical discourse, going beyond technical risk 
assessment to give due weight to economic, 
cultural, social and religious perspectives. 
The Ethics of Invention is an eloquent medi-
tation on these problems. Jasanoff thought-
fully discusses the limits of conventional risk 
analysis, with its biases in favour of innova-
tion and quantification, and looks at the 
challenges posed by specific developments 
in biotechnology, genetic engineering and 
information technology for surveillance. The 
book helps to pinpoint recurring patterns in 
contemporary technological debates and to 
frame what is at stake in their outcomes. 

But the solution to the “deep democratic 
deficit” in current technology policy is 
hard to articulate and harder still to imple-
ment, and Jasanoff does not provide a clear 
road map. An attempt to take all relevant 
ethical perspectives into account may be a 
prescription for stalemate because, as she 
notes, “many basic issues of right and wrong 
remain deeply contested”. These include 
questions such as when life begins and ends, 
what constitutes human dignity and how the 
scope of human responsibility to the global 
environment and to future generations can 
be defined. Sometimes, intensive ethical 
deliberation leads not to consensus, but to 
its opposite. After years of study and public 
debate, for example, the 1984 industrial dis-
aster in Bhopal, India — when toxic gases 
leaked from a Union Carbide pesticide 
plant, killing thousands — now “stubbornly 
resists any coherent narrative of causes and 
effects” owing to complex political, legal 
and jurisdictional conflicts. At other times, 
deliberation can yield multiple, disparate 
concurrences: different policies on human 
embryonic-stem-cell research have been 
adopted by the United States, the United 
Kingdom and Germany, for instance.

Yet even if an ideal ethical discourse is out 
of reach, Jasanoff persuasively argues, 
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technologies 
Steven Aftergood weighs up a study that gauges the gap 
between oversight and the onward rush of innovation. 

Humanoid robot iCub is used for research into cognition and artificial intelligence.
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we can do better than we have done. 
The impacts of many technologies in 
fields such as energy production, robot-
ics or knowledge management extend far 
beyond their operators or beneficiaries, 
so it is necessary to find a way to solicit 
and consider the views of affected popu-
lations. Scientists increasingly recognize 
this (J. Kuzma Nature 531, 165–167; 
2016). A reliance on technologists alone, 
the author opines, would be an error 
because “experts’ imaginations are often 
circumscribed by the very nature of their 
expertise”. The US congressional Office 
of Technology Assessment, closed in 
1995, used to independently evaluate 
a wide range of technology problems. 
Now viewed with nostalgia by critics 
who lament the scientific illiteracy of 
much of contemporary politics, it receives 
only qualified admiration from Jasanoff. 
She concludes that, in several cases, the 
organization “failed to carve out the 
space of neutral expertise that its design-
ers had hoped for” and instead “became 
one more loud, discordant note in the 
on going cacophonous debate”.

Some of the most intriguing portions of 
the book deal with the personally trans-
formative effects of technology. “Our 
inventions change the world, and the 
reinvented world changes us,” as Jasa-
noff puts it. Technology determines our 
sense of the possible and can enhance or 
diminish our natural abilities, even alter-
ing brain size and function (R. McKinlay 
Nature 531, 573–575; 2016). Our techno-
logical choices 
are both reflec-
tions of who we 
are and stepping 
stones towards 
who we wi l l 
become: emerg-
ing technologies 
may yet redefine 
what it means to 
be human. Depending on what we value 
most — power, knowledge, sustainabil-
ity, conviviality or convenience — some 
technologies will serve us well and others 
must be excluded. Ethics is central to the 
process of choosing between them.

Expanding the scope of ethical delib-
eration over new technology may seem 
like a daunting prospect bound to impede 
innovation. It will undoubtedly raise 
questions more quickly than they can 
be answered. But experience suggests 
that many such questions will be worth 
asking. ■

Steven Aftergood is a senior research 
analyst at the Federation of American 
Scientists in Washington DC.
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When did people 
first recognize that 
plastic degradation 
was a problem? 
For a long time, 
no one noticed 
that plastics were 
degrading, because 
they were used 
for  throwaway 
objects. But by the 
1960s, a cellulose 

acetate sculpture by Russian constructiv-
ist artist Naum Gabo, at the Philadelphia 
Museum of Art in Pennsylvania, was dis-
integrating. Its value made people take 
notice. When I joined the V&A in 1994, 
some people still saw plastic as an imitative 
material rather than a material in its own 
right. Now, they respect it as a medium 
that can take any shape, that is used to cre-
ate objects and artworks that you couldn’t 
make any other way. 

What is in the V&A’s plastic collection?
We have shoes, accessories and bags from 
the 1920s, when manufacturers used cel-
lulose acetate or nitrate to imitate natural 
materials such as amber, ivory and tortoise-
shell, for example in intricate hair combs. 
In the 1930s and 1940s, couture designers 
including Elsa Schiaparelli played with 
the new materials, which by then also 
included semi-synthetics such as casein 
(made from milk protein and formalde-
hyde), in decorations, buttons and fabrics. 
From the 1960s, pop-art furniture made 
of poly urethane (PU) and other plastics 
emerged, including a sleek single-mould 
chair by Danish designer Verner Panton 
and inflatable furniture. There were also 
poly vinyl chloride (PVC) raincoats and 
boots. The V&A has beautiful radios and 
cigarette cases made of Bakelite, but that is 
pretty stable. In our outpost at the Museum 
of Childhood in London, we have a huge 
range of plastic toys, including PVC dolls 
and PU foam figures. 

How do plastics degrade?
Only five types degrade catastrophically in 
reaction to humidity, light and air — it’s a 
problem of thermo dynamics. It can take 
from a few years to a few decades. Cellulose 
acetate and nitrate react with moisture in the 
air and crumble, producing acid vapours 
that can corrode anything that shares their 
display cases. For PU, the problem is oxida-
tion: once additives such as phenolic anti-
oxidants are used up, the plastic crumbles. 
(The Museum of Childhood’s PU foam pup-
pets of tele vision character Larry the Lamb 
have succumbed completely.) PVC degrades 
because of the plasticizer molecules that 
make it flexible. These sit in the mixture and 
creep up to the surface, making it sticky. 
Both plasticizers and the base polymer can 
undergo a reaction that makes the surface 
dark. Finally, natural rubber, which filled 
the cushions of pre-1950s upholstery and 
formed shoe soles, will oxidize and become 
brittle over time. For all of these, we can stave 
off the process through specialized storage 
and display conditions, but we can’t prevent 
it entirely.

What happens when the museum acquires a 
new plastic object?
We have to weigh up the care and cost 
demanded by the plastic’s type, age and con-
dition. Many older objects are not labelled, 
so you need to discover what plastics they 
are made of. We use an infrared microscope 
to find the material’s fingerprint — how it 
absorbs different wavelengths of light. Smell 
and appearance are important, but not con-
clusive. Our intern Carien van Aubel is 
looking for features in dozens of test objects 
to spot similarities — perhaps production 
techniques or usage — that would help 
museums without our testing facilities to 
identify polymers in new acquisitions. This 
also applies when we put together touring 
exhibitions: we need to know whether the 
items we borrow can withstand the rigours 
of transport and display. In 2013, for exam-
ple, we checked costumes for the V&A’s 

Q&A Brenda Keneghan
The polymer 
conservator
For many, plastic is a dirty word — a pollutant that can’t degrade soon enough. 
But for polymer scientist Brenda Keneghan, it’s a precious material that looms 
large in design history. A conservator at the Victoria and Albert Museum 
(V&A) in London, Keneghan spends her days saving plastic items from 
furniture to toys from the ravages of time. Here she talks about the war against 
the warping, yellowing, crumbling and stickiness that plague polymers.

“Experts’ 
imaginations 
are often 
circumscribed 
by the very 
nature of their 
expertise.”
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