
also required. A scaled-down microproces-

sor and a bare-bones operating system,

most likely a version of Linux, are musts.

AMD has a good start with its $185 PC.

It’s based on the company’s Geode x86

chip but lacks a display, a bit of technolo-

gy that’s critical to this project’s success. 

Displays are one of the most expensive

components of a laptop—typically costing

manufacturers about $170—and thus, they

present one of our highest hurdles. Two up-

and-coming technologies help the cause,

however. The first is a thin, folding screen

in development at MIT’s Things That

Think consortium. Unlike typical LCDs

(liquid crystal displays), this approach

uses rear-projection, and with its fold-away

design, a laptop could be quite small. Best

of all, a 12-inch screen of this variety could

cost as little as $30.

The second promising technology

would allow us to keep the current laptop

form and is based on lowering the cost of

thin-film transistors used in LCDs. This

approach uses a nascent technique called

printed electronics to print transistor pat-

terns with special semiconducting inks.

There are about two dozen projects under

way at startups like E Ink and Kovio (I

was a founder of both), as well as at large

corporations focused on adapting the eco-

nomics of printing to the manufacture of

TFTs (thin film transistors) and displays.

These efforts could lead to 12-inch dis-

plays that also cost about $30.

Sure, significant work remains, includ-

ing novel challenges in manufacturing

and distribution. But the technological

path is clear. The $100 laptop is an impor-

tant step toward creating tools for a siz-

able fraction of the earth’s next innova-

tors—our children.

Joseph Jacobson (jacobson@media.mit.edu)
is an associate professor at the MIT Media Lab.

Seymour Papert, professor emeritus at the
Massachusetts Institute of Technology’s Media
Lab and adviser to the One Laptop Per Child

project, answered questions in a USINFO webchat
about some obstacles for the device’s operation in
developing countries. Papert, one of the early pio-
neers of artificial intelligence, says, “If you think
about people doing knowledge work (and knowledge
work means anything to do with writing, or numbers
or information), all the people in the world except
children have opted to use the computer as the nat-
ural medium.

“If we want to bring the children of the world into
the knowledge economy, knowledge society, the
computer is the only means of doing that.”

If I live in a country where I want to have these
laptops, how do I get them? Does my government
have to buy them or can each school buy them?

For the moment only governments can buy them.
Commercial channels to obtain the same or similar
machines will be developed later....We have to make
this operation as simple as possible, and so to get
started we can only deal with very large orders. So
the easiest way was to have governments that were
willing to order a million of the machines at a time
have the first priority. 

How do you intend to sustain the use of these
laptops in our schools, due to the fact that we expe-
rience erratic power supply chronically? 

Two responses to the problem of erratic power:
� Very low power consumption to operate longer

on the battery. 
� A human-powered generator (like wind-up
radios) to supplement the battery.

This is a fantastic idea, but what about tech
support? Surely the computers—hardware or
software—might go haywire at some point. 

I believe in “kid power.” Our education
systems underestimate kids by assuming
they are incompetent. An eight-year-old is
capable of doing 90 percent of tech
 support and a 12-year-old 100 percent.
And this is not exploiting the children: It
is giving them a powerful learning
 experience. 

Will the $100 laptop include educa-
tional software?

A deeper answer
to the question is

that the software that
is really educational is

not software made
especially for children.

A Web browser is
educational software

be cause it lets people of any age get to
information. A simple programming lan-
guage like LOGO or Squeak is education-
al software because it enables people of
any age to get the experience of master-
ing the computer.

What is to prevent these computers
from reappearing in local markets or
being misused by governments and
corrupt officials? Are there safeguards?

We are doing our best to make com-
puters available to all the children of the
world. The machines are safeguarded in
many ways against being stolen, but in
the end, if the governments don’t protect
them, there is nothing we can do. One
protection against theft is that these computers will
not look like any other computer. And because they
are only sold to governments, if anybody has a stolen
computer it will be obvious to everybody watching. 

Who pays for the Internet itself in poor countries? 
The computers will have local networking built into

the computer so that all the computers in one town or
village will talk to one another and communicate with
the school, without going through the Internet. So
local communication will be free. Nobody will have to
pay for it. Connection to the Internet is something that
is beyond our control.

How closely does the OLPC concept mesh with
your ideas about how children learn? Moreover,
given the focus on child-centered learning, or
“doing,” what is the role of the classroom and the
teacher in an OLPC nation?

The OLPC concept meshes with the idea that
children can take charge of their own learning.

Making videos, communicating, creating their
own programs, our children will take charge of
knowledge. I believe that having the individual com-
puters—each child owns a computer and has it all
the time—is the only way we can empower really
learner-centered learning.

The role of the teacher is to become a co-learn-
er. Eventually, teachers, that is to say, adults with
experience of learning, will join with children in
learning new materials that neither of them has
known in the past.

And this is the best way to learn, to learn with
somebody else who is already experienced.

If you plan to provide laptops to the children of
the world you need huge financial support. Who is
the sponsor?

The rich countries of the world ought to be
providing laptops for every child in

the world. In any case, my vision is that a laptop com-
puter will become so inexpensive that every country
will be able to afford to give them to the children.

Whom in the different governments would one
contact to find out about who is getting these com-
puters?

The Ministry of Education should know. If you
cannot get information there, post your e-mail and
I’ll try to get it for you.

What plan does OLPC have for recycling these
$100 PCs after they break or become obsolete?

We’re seriously worried about the environmental
issues, but we cannot solve everything at once.

It is better to have computers out there in the
hands of the children than to sit and worry about how
to solve the disposal problem before they go there.

Are children getting laptops for free or do you
consider that $100 is not a lot of money and every-
one can afford it? 

The governments who have been discussing this
with OLPC have discussed it as part of a plan to give
the computers free to children. The way I think about
the cost of the computer is that if a $100 computer
can last for five years, that’s $20 a year.

In a few years, we’ll make a $50 computer that will
last for 10 years and that’s $5 per year, and every
country can afford to give that free to its children.

How will teachers and students be trained on
using the laptop?

There are tens of millions of  people in the world
who bought computers and learned how to use them
without anybody teaching them. I have confidence in
kids’ ability to learn.

Questions from Developing Countries
About the $100 Laptop 

UPDATE

Concerns About the 
$100 Laptop

By LAURINDA KEYS LONG

The $100 laptop idea started 
with Nicholas Negroponte,
cofounder and chairman emeri-

tus of the Massachusetts Institute of
Techno logy Media Lab. He set up One
Laptop per Child (www.laptop.org), a
nonprofit organization, to manage the
project. But the first of these laptops
will probably cost $150. When larger
volume is possible later, the price
would likely fall.

In addition to the project initially
falling short of its price target, there
are other concerns: 
� about whether the machine will
be feasible over the long term in
environments where there is no sta-
ble power source or broadband
Internet connection;
� whether children and teachers
who have never seen a computer will
be able to use them in a productive,
educational way;

� whether children, who are treated
as second and third-class citizens
in many societies, will be allowed
by their communities to own and
experiment with a device that adults
can’t have; and 
� whether this is really what the
world’s poorest children need most.

The developers plan for govern-
ments to buy the devices and give
them to children. Is this a good
choice for countries with scarce
resources? Is it a good way for donor
countries to spend aid money?

India, considered by the laptop’s
developers a natural pilot country,
has opted out, as the Government
feels $100 per child could be more
usefully spent in other ways. “We
cannot visualize a situation for
decades when we can go beyond the
pilot stage,” Education Secretary
Sudeep Banerjee has been quoted as
saying. “We need classrooms and
teachers more urgently than fancy
tools.”

Another thing children need is
enough nourishing food, especially
if they are expected to hand-crank
their laptops during frequent power

outages. “Small children are capa-
ble of generating between five and
10 watts for short periods of time,”
says Ethan Zuckerman in his exten-
sive review of the One Laptop Per
Child project (http://www.world-
changing.com/archives/004543.ht
ml). “Since conventional laptops
draw about six to eight watts with
their screens turned on, that’s a real
problem for a child-powered lap-
top.” Several observers have sug-
gested recharging the laptop battery
by foot pedal, because leg muscles
have more power than arms. But
even so, a major factor in children
not being able to concentrate and
take in information at school is poor
nutrition. Burning up calories at
home cranking the laptop could
make the kids too energy deficient
to benefit from the information they
may find through it.

Questions have been raised about
whether there is enough evidence that
children really do create computer
programs or seek out educational
material and interact with it sponta-
neously. Also, there are concerns
about whether developing nations can

set up robust and reliable networks in
rural areas so children can connect to
each other and the world. “Mesh net-
working depends upon most of the
links being operational whenever con-
nectivity is needed. Are we to assume
that all of the OLPC laptops will be left
running, especially when the effort of
battery charging is considerable?”
asks Lee Felsenstein of the Fonly
Institute in California, in his exhaustive
“Problems with the $100 laptop.”
(http:// fonly.typepad.com/fonlyblog/
2005/11/problems_with_t.html)

Negroponte and his colleagues
have said that some of those ques-
tions are not theirs to answer. They
have set themselves a high chal-
lenge and have made some remark-
able strides toward achieving it:
designing an educational tool that is
high-tech, attractive, meant for chil-
dren to use, without power, in tough
environments ranging from desert
sand to jungle mildew. Negroponte
says the immediate future for the
project is “testing, testing, testing.”

Express your views on this subject.
Write to editorspan@state.gov

http://www.ed.gov/index.jhtml
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