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The Future as | See It

Geral d Jay Sussnman
Mat sushita Professor of Electrical Engineering
Massachusetts Institute of Technol ogy

How wi Il the future unfold? O course, we cannot know the future for
certain, but we can nmeke educated guesses based upon our readi ng of

hi story and our understanding of the forces that guide course of
events. | believe that it is inmportant that we try to nmake these
proj ections, however unreliable, because there may be alternative
pat hs that we can choose, for good and for evil. |In this short essay
Il wll lay out how | see the future of humanity over the next few
hundred years.

As | see it, the principal force determning the way things go is
conpetition. Mich of this conpetition is for actual econom c val ue,
but there is also conpetition for nore abstract val ue, such as
recognition and personal power.

The spear nade the hunter nore effective. The existence of nore
effective hunting technol ogy nade the prey nore scarce, and as a
consequence, anyone who did not take up the use of a spear was
squeezed out of the ecological system The |ater devel opnent of
agriculture nmade the hunter-gatherer society obsoelete in a simlar
way. In nore recent nmenory, the devel opnent of the fax machi ne nade
busi ness conmmuni cation nore effective. As a consequence, any business
t hat does not have a fax machine is squeezed out of the business
ecology. W are now seeing a simlar devel opnent with the devel opnent
of cell phones and Wb sites.

An inportant deduction to be nmade here is that any devel opnment t hat

i nproves the effectiveness of effort rapidly becones a necessity for

i ndi vidual survival. This is even true in the case of |abor that has
only social value. It is well known that the invention of

"l abor-saving"” artifacts such as vacuum cl eaners and washi ng machi nes
does not lead to |l ess work, but rather to cl eaner houses, clothes, and
di shes. The invention of conputer word processing did not lead to
decreasing the total tine spent in preparing docunents; instead the
docunents becane prettier, and it is now al nost true that authors mnust
do the typesetting, because publishers wll not accept a manuscri pt
that they have to typeset.

The force of conpetition has nade us increasingly dependent on
technol ogy. Now hunmans are synbionts in a growi ng association with
technol ogical artifacts. W cannot survive wi thout them and they do
not get produced w thout us.

This is true on the biological scale as well. Mst of us are

vi sion-inpaired wthout glasses. Mst of us would not be alive

wi t hout the occasional intervention of nodern nedicine, or especially
wi t hout the support of nodern sewage-di sposal systenms. Technol ogy
provi des prosthetic devices, ranging from gl asses to conmobdes, that
make |life possible. (I extend the idea of "prosthetic" to devices
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that are not permanently attached to the user.) This trend wll
continue, and | expect it to be the dom nant influence in our
exi stence.

The 19th century was the century of applied classical nechanics: The
use of stored chem cal energy to drive the machines of industry, and
the consequenti al devel opnent of effective nmeans of transportation,
such as railroads and steanships, transfornmed the society. This
devel opment of notor prosthetics continued into the 20th century with
aut onobi | es and airplanes, but the main thrust of technology in the
20t h century was applied atom c physics (as electronics). This
century was spectacular in the invention of comunication and

i nformation prosthetics, such as tel ecommuni cation, broadcast nedia,
and nost recently the Internet.

W are now nearly at the end of the electronics revolution, and we are
passing into the age of information and applied biol ogy. Enploying

i nformation technol ogy, the future holds prom se for the devel opnent
of nmeans to control biological processes that are just as effective as
our current control of electrical physics.

This will be an astonishing tine. Besides the obvious application of
control of biological processes to nedicine, we will also be able to
coopt biol ogical processes for manufacturing of novel materials (O
course, we already can nake beer!) and structures at a nol ecul ar
scale. But what is nost inportant fromthe historical perspective is
that this will allow us to make an even nore intimate synbi osis

bet ween our bi ol ogi cal bodi es and our technol ogical artifacts -- and
we will be driven to do so. W wll begin to interface our electronic
world directly to our nervous systens: we already have the ability to
provi de cochl ear inplants for profoundly deaf people. Wth the

rapi dly grow ng understanding of artificial intelligence and

neur ophysi ol ogy, and with the devel opnent of better biotechnol ogy, we

will be able to provide intellectual prosthetics, as well as sensory
and notor prosthetics. What mathematician of the 22nd century will be
able to survive and publish a novel result without the help of a
"Macsyma" chip enbedded in his brain? | would be happy to buy one now
if I could.

Over the next few hundred years, | expect this devel opnment to continue
unabated. We will probably find that the ratio of biological material

to much hi gher performance nonbi ol ogical material (but synthesized by
bi ol ogi cal processes) in the sentient organismw || decrease rapidly,
and by 500 years fromnow it may be relegated to the nol ecul ar-scal e
repair and mai ntenance of our inmmortal electronic selves.

This is basically wonderful, but it has a scary part: what prosthetics
w Il be devel oped when, and who will control then? |f we do not act
now, the ordinary course of events wll give control of these
processes to the entertainment nedia. It will be very easy to sel

the public on the indwelling boom box, or perhaps sone other form of
soma. However, | want the Macsyma chip in ny head. W have to take a
stand now, to avoid a dark age, and ensure an interesting and
intellectual future for our descendants, whatever the proportions of

el ectronic and biological matter that they nmay be nade of.



