
The aims of the tran shu man ist move ment are summed up by Mark O’Con nell in his book
To Be a Ma chine, which last week won the Well come Book prize. “It is their be lief that we
can and should erad i cate age ing as a cause of death; that we can and should use tech nol ogy
to aug ment our bod ies and our minds; that we can and should merge with ma chines, re -
mak ing our selves, � nally, in the im age of our own higher ideals.”

The 21st-cen tury tech revo lu tion is trans form ing lives across the globe. An
in �u en tial group of sci en ti�c vi sion ar ies be lieves that it could even change
what it means to be hu man. Sci ence Edi tor Robin McKie ex plores what
might be at stake

No death and an enhanced life: is the
future really transhuman?
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The idea of tech no log i cally en hanc ing our bod ies is not new. But the ex tent to which tran -
shu man ists take the con cept is. In the past, we made de vices such as wooden legs, hear ing
aids, spec ta cles and false teeth. In fu ture, we might use
im plants to aug ment our senses so we can de tect in frared or ul tra vi o let ra di a tion di rectly
or boost our cog ni tive pro cesses by con nect ing our selves to mem ory chips. Ul ti mately, by
merg ing man and ma chine, sci ence will pro duce hu mans who have vastly in creased in tel -
li gence, strength, and life spans; a near em bod i ment of gods.



Is that a de sir able goal? Ad vo cates of tran shu man ism be lieve there are spec tac u lar re wards
to be reaped from go ing beyond the nat u ral bar ri ers and lim i ta tions that con sti tute an or -
di nary hu man be ing. But to do so would raise a host of eth i cal prob lems and dilem mas. As
O’Con nell’s book in di cates, the am bi tions of tran shu man ism are now ris ing up our in tel -
lec tual agenda. But this is a de bate that is only just be gin ning.
There is no doubt that hu man en hance ment is be com ing more and more so phis ti cated – as
will be demon strated at the ex hi bi tion The Fu ture Starts Here which opens at the V&A mu -
seum in Lon don this week. Items on dis play will in clude “pow ered cloth ing” made by the
US com pany Seis mic. Worn un der reg u lar clothes, th ese suits mimic the biome chan ics of
the hu man body and give users – typ i cally older peo ple – dis crete strength when get ting
out of a chair or climb ing stairs.
In many cases th ese tech no log i cal or med i cal ad vances are made to help the in jured, sick
or el derly but are then adopted by the healthy or young to boost their lifestyle or per for -
mance. The drug ery thro poi etin (EPO) in creases red blood cell pro duc tion in pa tients with
se vere anaemia but has also been taken up as an il licit per for mance booster by some ath -
letes to im prove their blood stream’s abil ity to carry oxy gen to their mus cles.
And that is just the start, say ex perts. “We are now ap proach ing the time when, for some
kinds of track sports such as the 100-me tre sprint, ath letes who run on car bon � bre blades
will be able out per form those who run on nat u ral legs,” says Blay Whitby, an ar ti � cial in -
tel li gence ex pert at Sus sex Univer sity.
The ques tion is: when the tech nol ogy reaches this level, will it be eth i cal to al low sur geons
to re place some one’s limbs with car bon-� bre blades just so they can win gold medals?
Whitby is sure many ath letes will seek such surgery. “How ever, if such an op er a tion came
be fore any ethics com mit tee that I was in volved with, I would have none of it. It is a re pul -
sive idea – to re move a healthy limb for tran sient gain.”
Not ev ery one in the �eld agrees with this view, how ever. Cy ber net ics ex pert Kevin War -
wick, of Coven try Univer sity, sees no prob lem in ap prov ing the re moval of nat u ral limbs
and their re place ment with ar ti � cial blades. “What is wrong with re plac ing im per fect bits
of your body with ar ti � cial parts that will al low you to per form bet ter – or which might al -
low you to live longer?” he says.
War wick is a cy ber net ics en thu si ast who, over the years, has had sev eral di� er ent elec -
tronic de vices im planted into his body. “One al lowed me to ex pe ri ence ul tra sonic in puts. It
gave me a bat sense, as it were. I also in ter faced my ner vous sys tem with my com puter so
that I could con trol a ro bot hand and ex pe ri ence what it was touch ing. I did that when I was
in New York, but the hand was in a lab in Eng land.”
Such in ter ven tions en hance the hu man con di tion, War wick in sists, and in di cate the kind
of fu ture hu mans might have when tech nol ogy aug ments per for mance and the senses.
Some might con sider this un eth i cal. But even doubters such as Whitby ac knowl edge the is -
sues are com plex. “Is it eth i cal to take two girls un der the age of �ve and train them to play
ten nis ev ery day of their lives un til they have the mus cu la ture and skele tons of world
cham pi ons?” he asks. From this per spec tive the use of im plants or drugs to achieve the
same goal does not look so de plorable.



This last point is a par tic u lar is sue for those con cerned with the tran shu man ist move ment.
They be lieve that modern tech nol ogy ul ti mately o� ers hu mans the chance to live for
aeons, un shack led – as they would be – from the frail ties of the hu man body. Fail ing or -
gans would be re placed by longer-last ing high-tech ver sions just as car bon-� bre blades
could re place the �esh, blood and bone of nat u ral limbs. Thus we would end hu man ity’s
re liance on “our frail ver sion 1.0 hu man bod ies into a far more durable and ca pa ble 2.0
coun ter part,” as one group has put it.
How ever, the tech nol ogy needed to achieve th ese goals re lies on as yet un re alised de vel op -
ments in ge netic en gi neer ing, nan otech nol ogy and many other sciences and may take
many decades to reach fruition. As a re sult, many ad vo cates – such as
‘Over time I think we will prob a bly see a closer merger of bi o log i cal and dig i tal in tel li -
gence. It’s mostly about the speed of the con nec tion’ Elon Musk, tech bil lion aire
the US in ven tor and en tre pre neur Ray Kurzweil, nan otech nol ogy pi o neer Eric Drexler and
Pay Pal founder and ven ture cap i tal ist Peter Thiel have backed the idea of hav ing their bod -
ies stored in liq uid ni tro gen and cryo geni cally pre served un til med i cal sci ence has reached
the stage when they can be re vived and their res ur rected bod ies aug mented and en hanced.
Four such cryo genic fa cil i ties have now been con structed: three in the US and one in Rus -
sia. The largest is the Al cor Life Ex ten sion Foun da tion in Ari zona whose re frig er a tors store
more than 100 bod ies (nev er the less re ferred to as “pa tients” by sta�) in the hope of their
sub se quent thaw ing and phys i o log i cal resurrection. It is “a place built to house the corpses
of op ti mists”, as O’Con nell says.
Not ev ery one is con vinced about the fea si bil ity of such tech nol ogy or about its de sir abil ity.
“I was once in ter viewed by a group of cry onic en thu si asts – based in Cal i for nia – called
the so ci ety for the abo li tion of in vol un tary death,” re calls the As tronomer Royal Martin
Rees. “I told them I’d rather end my days in an English church yard than a Cal i for nian re -
frig er a tor. They de rided me as a death ist – re ally old-fash ioned.”
For his part, Rees be lieves that those who choose to freeze them selves in the hope of be ing
even tu ally thawed out would be bur den ing fu ture gen er a tions ex pected to care for th ese
newly de frosted in di vid u als.
Ul ti mately, ad her ents of tran shu man ism en vis age a day when hu mans will free them -
selves of all cor po real re straints. Kurzweil and his fol low ers be lieve this turn ing point will
be reached around the year 2030, when biotech nol ogy will en able a union be tween hu mans
and gen uine ley in tel li gent com put ers and AI sys tems. The re sult ing hu man ma chine mind
will be come free to roam a uni verse of its own cre ation, up load ing it self at will on to a
“suit ably pow er ful com pu ta tional sub strate”. We will be come gods, or more likely “star
chil dren” sim i lar to the one at the end of 2001: A Space Odyssey.
Th ese are re mote and, for many peo ple, very fan ci ful goals. And the fact that much of the
im pe tus for es tab lish ing such ex treme forms of tran shu man tech nol ogy comes from Cal i -
for nia and Sil i con Val ley is not lost on crit ics. Tesla and SpaceX founder Elon Musk, the en -
tre pre neur who wants to send the hu man race to Mars, also be lieves that to avoid be com -
ing re dun dant in the face of the devel op ment of ar ti � cial in tel li gence, hu mans must merge
with ma chines to en hance our own in tel lect.



This is a part of the world where the cul ture of youth is fol lowed with fa nat i cal in ten sity
and where age ing is feared more acutely than any where else on the planet. Hence the over -
pow er ing urge to try to use tech nol ogy to over come its e� ects.
It is also one of the world’s rich est re gions, and many of those who ques tion the val ues of
the tran shu man move ment warn it risks cre at ing tech nolo gies that will only cre ate deeper
gulfs in an al ready di vided so ci ety where only some peo ple will be able to a� ord to be come
en hanced while many other lose out.
The po si tion is summed up by Whitby. “His tory is lit tered with the evil con se quences of
one group of hu mans believ ing they are su pe rior to an other group of hu mans,” he said.
“Un for tu nately in the case of en hanced hu mans they will be gen uinely su pe rior. We need
to think about the im pli ca tions be fore it is too late.”
For their part, tran shu man ists ar gue that the costs of en hance ment will in evitably
plummet and point to the ex am ple of the mo bile phone, which was once so ex pen sive only
the very rich est could a� ord one, but which to day is a univer sal gad get owned by vir tu ally
ev ery mem ber of so ci ety. Such ubiq uity will be come a fea ture of tech nolo gies for aug ment -
ing men and women, ad vo cates in sist.
Many of th ese is sues seem re mote, but ex perts warn that the im pli ca tions in volved need to
be de bated as a mat ter of ur gency. An ex am ple is pro vided by the ar ti � cial hand be ing de -
vel oped by New cas tle Univer sity. Cur rent pros thetic limbs are lim ited by their speed of re -
sponse. But project leader Kianoush Nazar pour be lieves it will soon be pos si ble to cre ate
bionic hands that can as sess an ob ject and in stantly de cide what kind of grip it should
adopt.
“It will be of enor mous ben e �t, but its use raises all sorts of is sues. Who will own it: the
wearer or the NHS? And if it is used to carry a crime, who ul ti mately will be re spon si ble for
its con trol? We are not think ing about th ese con cerns and that is a worry.”
The po si tion is summed up by bioethi cist pro fes sor Andy Miah of Sal ford Univer sity.
“Tran shu man ism is valu able and in ter est ing philo soph i cally be cause it gets us to think
di� er ently about the range of things that hu mans might be able to do – but also be cause it
gets us to think crit i cally about some of those lim i ta tions that we think are there but can in
fact be over come,” he says. “We are talk ing about the fu ture of our species, af ter all.”


