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We need to switch to nuclear power to save the
world's scarce resources for the Third World

"If the rich industrial nations wish to help the developing world, they should
build uranium power plants, so as to make fossil fuels more available and
less costly for the small users."
- Chauncey Starr, at the 7th Annual Symposium of the Uranium Institute
in London, September 1982.

"How, then, can the oil savings so central to security and world peace be
reliably achieved without nuclear power? Broadly speaking, the important
oil saving measures are distressingly simple: stop driving Petropigs and stop
living in sieves."
- Amory and Hunter Lovins, in Energy/War: Breaking the Nuclear
Link.

IF THE AFFLUENT NATIONS don't switch to nuclear
power, proponents of nuclear power have claimed, and we
continue to blindly burn dwindling fossil fuels as if they
aren't dwindling, it won't be we in the rich and powerful
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nations who will suffer but the poor in the Third World: we'll
always have enough money to buy the oil we need to keep
our economies growing, but the Third World won't. To
prevent their economies from being forever doomed, we
should, on moral grounds if nothing else, embrace nuclear
power to conserve fossil fuels for the needy countries.

This piece of conventional wisdom, which differs little
from the conventional wisdom that nuclear power is needed
to help get us off oil for our own good, is disproved daily:
nuclear power, which produces electricity, does not save oil.

North America has a huge surplus of electricity 
about 40 percent continent-wide.! If surplus electricity could
replace significant quantities of the oil we burn, it would have
done so. Building more nuclear reactors would only create
a larger surplus of electricity and do nothing to convince
people to switch away from the oil and gas that they currently
prefer over electricity to heat homes, fuel industries, and run

cars.
If nuclear power is to make major inroads in replacing

the oil we consume, it will have to become useful in transpor
tation - the single biggest consumer of oil. But barring
major technological advances, massive subsidization, and
possibly even a restructuring of our economy, nuclear power
is wholly impractical as a transportation fuel. Electric auto
mobiles are no more feasible today than they were half a
century ago because batteries have yet to be developed which
are powerful enough, light enough, and cheap enough to
move today's cars and trucks far enough or fast enough. Even
with a breathtaking technological breakthrough, consumers
would be asked to change their habits considerably. Among
the more plausible schemes proposed in the event of such a
breakthrough are overnight recharging of batteries in ga
rages, "battery bars" where consumers swap discharged
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batteries for recharged ones, and new designs for cities to
reduce traveling distances to levels compatible with a bat
tery's range.

Without electric batteries, nuclear electricity could be
come a transportation fuel if the car was rejected for mass
transit through a switch to electric buses, streetcars, and
subways. But this would probably require forced changes
in consumer habits, in the way cities work, and in the
functioning of major sectors of the economy like the automo
tive industry.

Next to transportation, the best prospect for nuclear
electricity is in replacing oil heating. But this would also
require massive subsidies because nuclear reactors - which
are designed to run flat out, 24 hours a day, all year long,
to keep costs down - do not match the home heating needs
of consumers, which vary with the hour and the season.
Nuclear reactors could not be sensibly built for a peak
requirement like heating because they would sit idle most
of the time, pricing themselves out of the market.

When nuclear electricity tries to replace non-electrical
fuels, it fails abysmally. But it also fails to replace other
electrical fuels, such as oil- or coal-generated electricity.

According to the electricity industry in the U.S., power
from nuclear reactors coming on line from 1983 to the early
1990s will cost up to 50 percent more than power from
comparable coal plants. The Electric Power Research Insti
tute, which represents privately owned utilities, has found
that "commercial nuclear plants have turned out to be much
more expensive than coal plants," and Charles Komanoff,
a New York-based energy consultant, has concluded that
electricity from new reactors will cost an average of 80
percent more than electricity from coal, a difference totalling
$2 billion over the life of a typical new plant. New nuclear
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plants should not be built, he said, "unless there are stunning
changes in a stunning number of circumstances."2

If the purpose of all the extra costs and social upheavals
involved in switching to nuclear power is to make sure the
Third World can afford to buy oil, it would be far cheaper
for us, and far less coercive on us, to simply provide the Third

World with the necessary cash.
Nuclear power has another drawback which limits its

usefulness in getting off oil: to build a nuclear plant requires
ten to 14 years, making it useless in response to a crisis. Partly
for this reason, shortly after the OPEC oil crisis hit in 1973,
electric utilities across the continent began to abandon nuclec

ar power. Since 1976, every new nuclear power station that
has been ordered in North America, and thousands which
had earlier been on the drawing boards, have been
shelved. 3 Despite the wild optimism that nuclear power
would become the fuel of the future, and the billions in
subsidies that have already been poured into it, nuclear
power has proven to be so impractical and expensive that
it now accounts for only three percent of North America's
energy consumption, compared to about 75 percent for oil
and gas. This failure on the part of nuclear power did not,
however, prevent the West from cutting back dramatically

on its use of the world's oil supplies.
In just one decade after the OPEC oil crisis, the world

has gone from energy shortages to energy surpluses, thanks
mostly to conservation. OPEC now produces only 17 million
barrels a day - as little as it produced during the 1960s and
down from a high of 31 million barrels a day in 1979. Canada
has become self-sufficient in oil and the United States im
ports less than it did in 1973. Conservation has also been a
driving force in Europe, where it has provided 95 percent
of all the new energy "discovered" in the five-year period
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since OPEC.4 The remaining five percent, which received
most of the capital expenditures and virtually all of the
government subsidies, came from new oil and gas finds, such
as those in the North Sea, and from the new nuclear power
plants brought on stream. Although the North Sea has no
trifling amount of oil, and nuclear plants are large suppliers
of electricity, they are dwarfed to insignificance when seen
against the contribution of conservation. It would have re
quired 20 North Sea finds, and 20 times as many nuclear
plants, to have fuelled the same growth in the EEC's economy
without conservation.

Thanks to conservation, and no thanks to nuclear
power, the West's use of oil has continued to fall each year,
while its economic growth continues to climb. These oil
savings benefit people everywhere but especially those in
Third World countries whose balance of payments have
deteriorated greatly as a result of the oil crisis. In 1972, only
1.5 percent of Kenya's export earnings were needed to import
oil. By 1980, that figure had climbed to 36 percent. 5 For the
poor countries as a whole, the oil bill has shot up from $7
billion in 1973 to about $67 billion in 1980,6 hurting over
100 Third World countries which produce no oil at all and
another 13 which import at least 45 percent of their oil.

But action by the West can never be enough. The Third
World needs to secure energy independence for itself, and
that can only come from developing its own energy supplies.
What those supplies should be is a matter of hot debate that
has people championing every alternative under the sun,
including nuclear power.
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The Third World needs nuclear power because it

can'i afford oil

"To say that Third World countries cannot use nuclear .ener~y is also a
mistake. Giant cities, such as Calcutta, Rio de Janeiro, MexIco CI,t,Y' Jakarta
and many others could use nuclear energy to great advantage.
_ Edward Teller, father of the U.S. hydrogen bomb, quoted in the Globe

and Mail, July 14, 1980.

"Taking nuclear power to the Third World is like taking a 12-mm gun

to a fly." . )
_ Ishrat Usmani, a former Pakistani official who helped set up his count.ry s
nuclear power program, but resigned when military designs overtook Civil
ian concerns. Quoted in WISE, June 1982.

IF THE THIRD WORLD can't afford oil, it can't afford
nuclear power, because nuclear power is only cheap under
one condition: when the primary purpose of the nuclear
reactor is to produce plutonium for nuclear bombs and what-
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ever electricity is generated comes as a bonus. When this
military purpose is not present, and power for commercial
uses is the objective, nuclear reactors can't compete with oil,
gas, or other options a country might have.

Argentina is one country that has admitted as much.
According to Miguel S. Ussher in 1982, an assistant to the
Argentine President, building nuclear reactors could not be
justified without the military component to Argentina's nu
clear power program:

There are many other ways we could put the
money in a better way. For example, let's suppose
gas turbines. Since we have 70 years' reserve of gas,
we could go into gas turbines and we could cover
the country with gas turbines and that would solve
all the problems. We know that perfectly, and [gas]
would cost less.... [nuclear] electricity is the most
expensive one. But from other points of
view.... technically speaking it was very convenient
for us. Not economically.l

Other countries that have embarked on commercial
nuclear power programs are also on record as desiring nucle
ar weapons capability. Pakistan's former President, Ali
Bhutto, said his countrymen would "eat leaves or grass" to
obtain nuclear weapons, and according to CIA intelligence,
the Candu reactor Canada sold the Pakistanis made Bhutto's
dream achievable. 2 The Chinese government vowed in 1963
that it would get the bomb "even if it ends up with no money
to produce trousers.,,3 Other countries that are obtaining the
West's nuclear power technology have not admitted military
intentions, but most are threatened nations in militarily
unstable regions. This includes such countries as Romania,
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Taiwan, and South Korea, which have obtained Canadian
nuclear technology; Iraq, which has French nuclear technol
ogy; the Philippines which has American nuclear technology;
and Cuba which is obtaining Soviet nuclear technology.
India, the first country to receive Candu technology, used

it to explode a nuclear bomb in 1974.
4

If not for its military usefulness, nuclear reactors would
be the least suited way for Third World countries to produce
electricity. These countries are chronically short of capital,
and what a nuclear power system needs most is capital: up
to $3 billion per reactor can be required, an amount greater
than the gross national product of countries like Jamaica or

Senegal.
Even bigger and relatively richer Third World nations

like Mexico and Brazil have been forced to cut back or
abandon their nuclear programs because they were an eco
nomic burden. Under pressure from the International Mone
tary Fund, Brazil in 1981 cut back its ambitious $24 billion
nuclear expansion program from nine reactors to four' while
Mexico in 1982 called off its entire $30 billion nuclear energy
program because, as one senior government official put it,
it would be "suicide" for the country to go ahead with its
nuclear program when it has "lots of cheap oil." Although
the West's nuclear exporters were outdoing themselves, of
fering Third World countries greater and greater subsidies
to purchase their reactors, one industry spokesman from the
U.S. said quite simply that "they couldn't pay for them."6

Relatively well-off Taiwan and South Korea, after a
decade of nuclear expansion programs, have paid a price for
their ambitions. According to Yoon Hyungkim, head of a
group set up by the governments of Japan, Taiwan, and
South Korea to assess the future of electricity in Asia, these
three countries of the Far East, like the Western nations,
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greatly overbuilt their systems. After finding themselves car
rying the heavy burden of excess capacities varying between
40 percent and 60 percent, "they are certainly learning from
past mistakes," Hyungkim says.7 "One lesson is that they
are planning fewer and smaller plants, focussing on conser
vation and flexibility."

In addition to the economic inappropriateness of nucle
ar power, it is technically inappropriate for all but a handful
of developing countries. Nuclear reactors, which are de
signed to be very large to keep costs down, require a large
electric power grid to provide reliable service. Very few
Third World countries have grids large enough. Even India's
relatively small 200-megawatt RAPP-1 reactor caused the
entire grid it feeds to collapse several times, and needed to
be run at half power to avoid other collapses.8 In contrast,
the reactors now being built in Canada produce 850
megawatts, those in the U.S. produce over 1,000 megawatts.

As a result of these economic and technical handicaps,
nuclear power has not penetrated commercial markets in the
Third World and is unlikely to in future, according to a study
by the Worldwatch Institute. The economics of nuclear
power have worsened over time, largely due to the need for
additional safety features. Over the past decade the amount
of concrete, piping, and cable used in an average nuclear
plant has more than doubled, and labor requirements have
more than tripled. These and a host of other factors have
raised the costs of new U.S. reactors to six times the cost of
plants finished before the 1973 oil embargo, even taking
inflation into account. Electricity from new nuclear plants,
which now costs ten to twelve cents per kilowatt hour - more
than that from oil-generating plants - will reach 14 to 16
cents in 1990. The cost of a kilowatt-hour generated by
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burning coal will be roughly half that amount m both

years.9

Exports of 'mini-reactors' of 50 to 200 megawatts to the
Third World, on which the West's nuclear industry is pin
ning its hopes for a rebirth, are also uncompetitive. Although
they are meant to expand the potential market by up to 100
reactors in more than 56 additional Third World nations,
their price-tags, starting at a half-billion dollars, make the
power from these reactors more costly than power from the
conventional large reactors, and still more expensive than a
variety of cheaper and environmentally more benign alterna
tives for generating or saving electric power. 1O

Among those alternatives are coal stations with acid-gas
emission controls, small-scale hydroelectric stations, indus
trial and commercial cogeneration, and conservation by
reducing transmission losses. The World Bank estimates that
Third World countries lose almost twice as much as they
should in their transmission and distribution systems and
that it is "nearly three times cheaper to save one kilowatt
of electricity by improving the distribution system than to
produce an additional kilowatt from new generating equip
ment."!!

Aside from plutonium for military uses, nuclear reac
tors can only effectively produce electricity. They cannot
replace the oil that is used to move cars and trucks, which
account for 50 percent to 60 percent of the Third World's
total oil consumption.!2 Without energy conservation in the
transportation sector, Third World countries are unlikely to
see any significant dent in their oil-induced foreign debts.

But nuclear energy represents more than just another
power form. Like the electricity it produces, it is equated with
industrialization, and seen as a catalyst to progress. The
magic of electricity writ large is embodied by nuclear reactors
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producing power for dense urban populations. The same
magic writ small is distributing power from large, central
generating stations to remote hamlets in the low density,
rural areas.
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Rural electrification will transfor?!!:- t"he depressed
'(ffld~~l;rea;~hirdWorld into
'" . healthy ec;;;;'~centres;. it will increase
IJJgric~~~~oteru!!!:l indu!tri.es, create
"~;;;;;;T;mployment, lower birth Hl:tes, and ~mprove
--'"-"-~'~'-~'--Thequality of n.;,rallife

"I don't think there is any program which will help [the Third World] more

than this."
_ President John F, Kennedy, witnessing the signing of a foreign aid
contract for rural electrification, November 1, 1962.

"Rural electrification from centralized sources in the Third World is rarely

a success story." .
.,. Amulya Reddy, Indian Institute of Science, Bangalore, 10 1981.

THE WORLD'S FIRST great introduction to rural electri

fication as a panacea for "underdevelopment" was.made wit~
the inauguration of the Tennessee Valley Authonty, Amen

utility, The TVA was to provide, among other
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services, the electricity thought necessary for regional eco
nomic development. By most accounts (most of them origin
ating with David Lilienthal, the power expert on the TVA
Board), the TVA "saved the Valley from economic despair
and made it a cornucopia."! But more disinterested observers

are coming to different conclusions.
A recent book, The Myth of the TVA, by William

Chandler of the Washington-based Environmental Policy
Institute, shows that the TVA provided no greater economic
growth for the region than occurred in similar areas which
did not receive any of the TVA's massive funding,2 Even
more surprising to those who have grown up with the myth
of the TVA, rural electrification proceeded more slowly in
the TVA area than in nearby states.

According to this book, which reviewed the TVA's
50-year history, the reason is straightforward. People use
electricity only as they can afford to and, compared to other
rural parts of the nation which were electrifying more rapid
ly, the TVA region was relatively poor. Development and
affluence bring about the desire for electrical services, Chan

dler explains, not vice versa. 3

Rural electrification can provide many benefits. But
because its proponents have zealously adopted it as their
mission and credited it with almost magical powers, it has
been pushed to the exclusion of other energy forms.

Worldwide, the belief is prevalent that rural electrifica
tion acts as a catalyst to raise food production, trigger agricul
tural and small-scale industrial development, increase em
ployment, reduce migration to urban centers, and even curb
population growth. As if it were borrowing a script from the
promotional pieces of the TVA, the Philippines National
Electrification Administration described in its 1979 Annual
Report how rural electrification
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has transformed sleepy and apathetic rural villages
into industrial and commercial beehives .... rural
electrification indeed is the most dramatic symbol
of the quantum jump of the Philippines into mod
ernization. With rural electrification many farm
ers are now set on running their irrigation pumps.
With government encouragement, small and medi
um-scale industries are sprouting all over the ar
chipelago.4

A few dissenting words are occasionally heard, however.
A 1983 study of rural electrification programs by the Inter
national Labor OrganizationS could find no evidence to sup
port the claims made for rural electrification. What the ILO
did find was that cumulative investments in Third World
electrification, estimated at between $10 and $20 billion,6 has
resulted in little electrification actually occurring. This con
firmed the World Bank's discovery, ten years earlier, that
only twelve percent of the Third World's population had
access to electricity.! But having access does not mean that
they use it. Only one half of that twelve percent, according
to the W orldwatch Institute, could afford to purchase the
power available,s confirming the ILO's conclusion that the
rural poor have not benefitted substantially from the advent
of electric power to their villages. As an editorial in India's
Economic and Pol£tical Weekly explains, the reason why
electricity is used in only ten to twelve percent of India's
2,300,000 households that are officially classified as electri
fied is ...

altogether simple: the electrification of rural
households requires the installation of main metres
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and other equipment along with internal wiring
which calls for an investment of between 500 and
800 rupees per household [nearly half the annual
per capita income] at the very least. Obviously, the
overwhelming majority of the rural population,
consisting of agricultural laborers, small peasants
and tenants, rural artisans, etc. is in no position
to make this investment.9

Eighty percent of the Third World's electricity is sup
plied from a central grid, 10 which links the electricity generat
ing stations to large urban populations. To bring electricity
to areas distant from the grid - the remote communities with
low population densities and few uses for electricity -- is
prohibitively expensive. Even if people were to have their
homes wired for free, most could afford to buy precious little
electricity.

Even subsidized, as it usually is, electricity is a "luxury
good," according to the ILO. The only ones who tend to
benefit from the subsidies in countries as different as Papua
New Guinea, Bolivia, and India are the larger farms and
wealthier families - the only ones who can afford the
electricity. As the Papua New Guinea government explained
in its 1978 energy policy paper:

The research we have conducted into the distribu
tion of existing energy forms in Papua New Guin
ea villages informs us that a relative few, the
wealthier villagers, benefit most, and these families
will certainly be the first, and perhaps the only
beneficiaries of rural electrification. Because rural
electrification would have to be heavily subsidized
in Papua New Guinea, it could well turn into a
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subsidy of only the well off. Rural electrification
is likely to be a much more effective instrument
creating rural elites than could be the case with
investment in schools, roads and other community
facilities. I I

In Nicaragua, the failure of rural electrification is simi
lar. "Only on the largest, 1110st heavily capitalized farms and
ranches in the three cooperative areas was electricity used
for production or processing purposes,"12 reports Develop~

ment Alternatives Inc., which also found no evidence that
electricity was a factor in starting these activities, or that it
was cheaper.

Advocates of rural electrification are also starting to
discover that their dreams are not being realized. A study
of 23 rural communities of Colombia, Peru, and Chile for
AID, America's foreign aid agency and one of the world's
leading proponents of rural electrification, found that:

.... in spite of the universal belief that electrification
means progress, none of the electrified sites visited
could report any positive economic impact attrib~

utable to the installation of electric power .... Al
though questioned hopefully on other measures of
"progress" increased literacy, some minimal
industrialization, etc., the answers were essentially
negative. The provision of electrification had not
proven sufficient to trigger economic
development. 13

Confirming this finding is another AID study of rural
electrification in Bolivia which found that electricity was
neither a catalyst nor a precondition for economic deveiop-
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ment of rural areas. 14 The Inter-American Development
Bank has come to the same conclusions. In a major evaluation
of its $414 million loans to 25 rural electrification projects
in nine Latin American countries, the Inter~American De..
velopment Bank found no "general agreement or substantial
evidence" that gains in agricultural productivity, their goal,
were the results of the projects. IS

The often-made claim that rural electrification leads to
an increase in employment is also difficult to Support. After
reviewing many cases, the International Labor Organization
study concluded that "there is not much evidence to suggest
that electricity which is used for productive purposes has so
far had any major beneficial impact on the employment/
income situation of the rural poor. On the contrary, there
is some evidence of net job-losses and of a worsening income
distribution as a result of rural electrification."

In India, for example, most farmers now using electrici ..
ty were able to release members of their family or hired labor
from irrigation tasks. In the rural areas of Java and the
Philippines, the coconut oil manufacturing industries are
using electricity to displace thousands of workers. Apart from
a few cases, such as in China where rural manufacturing
and service industries absorbed surplus labor, the evidence
indicates that the workers who were displaced in most Third
World countries generally found no alternative employment.

As for the popular theory that rural electrification acts
as a br~ke on migration to urban areas, the ILO study voted
no confIdence here as well. AID concurred: it found that in
Costa Rica electrification had a neutral effect on migration
patterns. 16

Exuberance for the attributes of rural electrification
extends beyond the economic factors to social ones, such as
population control. Said an Indian Minister, "in the dark
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villages, the only recreation at night is procreation,"17 and
in Pakistan, a Planning Director for the Water and Power
Development Authority put it like this: " .... perhaps a most
important effect of rural electrification which has largely
gone unnoticed has been in the area of population control.
It is generally true in Pakistan that wherever electricity has
been supplied, the population growth rate has fallen notice
ably."18 Here again, credit is given where credit is not due.
Electricity is used by people who can afford it - by those
who are better off - and in Pakistan those who are better
off are also tending to have fewer children. 19

In addition to the $10 or $20 billion dollars already
spent on Third World rural electrification, as much as $65
billion has been slated to be spent in the 1980s,20 yet, says
the ILO, there is not so much as "a few success stories" to
justify these expenditures" .... such stories do not yet exist."
Crediting electrification with the powers to develop a rural
community "is difficult, if not impossible."21

Rural electrification from large central stations is still
pushed as an answer to the Third World's problems, but the
ardor behind the push is waning. Another form of rural
electrification, based on a decentralized energy technology,
has become the darling instead, and it is quickly attracting
the attention of business interests as well as political leaders.
The technology is solar power, an obvious choice, its propo
nents reason, because if there's one thing the Third World
has plenty of it's sun.
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We should export our solar technology to the Third

World

"De~pite its present size, and a technology that is virtually untested in many
applJcatlOns, the market [for solar power] is predicted to be explosive."
- From Crain's Cleveland Business, reproduced in the Report on
Business, May 4, 1984.

"Anyone who has lived or traveled outside the cities in the Third World
has seen the ruins of biodigesters Or the skeletons of windmills long since
abandoned. "
- James Howe of the Overseas Develop~ent Council, in the EPRI
journal, July/August 1980.

WE CAN'T SELL ANY technology, no matter how sensible
it may seem to us, to unwilling customers or to customers
who can't afford to buy it. The huge Third World market
imagined by the West's solar salesmen is neither willing nor
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able to purchase our solar technology.
Yet this hasn't stopped the business press from trumpet

ing the potential market for solar power in the Third World.
"[Solar] pumpers key to billion-dollar market" in the Re
newable Energy News, an international trade newspaper,
reports that solar pumps are becoming so cheap and easy to
operate that they could replace the millions of hand pumps
being promoted to Third World farmers by the world's aid
agencies.! "Foreign markets are main outlet for Canadian
solar expertise," a full-color, front-page article in the Globe
and Mail Report on Business/ sings the praises of a $10
million solar export industry that is heating homes in Egypt,
removing sea salt from the Indian Ocean for Kenyans, and
satisfying a host of residential needs in the Caribbean. In
another Report on Business article,3 the Globe claims that

[B]igger opportunities [for our solar industry] lie
in the developing world, which is now paying a
total of $50 billion a year for energy and desperate
ly wants to find alternatives that will save money
and make it less dependent on outside supplies ....
There is a lot of money to be made once the devel
oping world becomes fully aware of the solar alter
native.

Politicians primed by the solar industry have joined in
the fervor of spreading the solar gospel to the Third World.
At the United Nations 1981 conference, New and Renewable
Sources ofEnergy, held in Nairobi, Kenya, official delegates
from countries around the world agreed on the need to
promote the development of renewable energy technologies.

Canadian Prime Minister Trudeau, in a keynote ad
dress, committed $40 million to the development of these
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technologies to relieve the plight of the "two-and-one-half
billion of the world's poorest people, the great majority of
whom live in rural areas [and] depend for almost all of their
energy needs upon wood, agricultural residues, and dung _
the so-called non-commercial fuels."4

Energy Minister Marc Lalonde also stressed Canada's
commitment to the solar cause, and even at the provincial
level solar enthusiasts could be found. Ontario Energy Min
ister Robert WeIch left the Nairobi conference exuberant
about his province's potential for selling alternative energy
technologies abroad. "We've got a great future offshore," he
said. "The emphasis on new and renewable energy resources
means a new source ofjobs for us."s To underline his commit
ment, Welch announced $2.5 million in solar grants designed
to nurture the fledgling solar manufacturers who are ex
pected to be among the future export leaders.

As a result of this unanimity among the governments
of industrialized countries, the view that Third World coun
tries are perfectly suited for renewable energy technologies
has been enshrined in virtually all of their policy statements.
This view is especially strong with regard to the rural areas
of the Third World where isolated populations often depend
on expensive energy sources such as oil- or diesel-generated
electricity, or where rural populations simply do without
these energy sources.

The presumption that the Third World was desperately
in need of Western solar technology created a plethora of
poorly thought-out foreign aid projects that, according to an
unpublished internal World Bank working paper, led to
numerous failures. The testing of technologies was limited
to favorable circumstances, the needs of the ultimate consum
ers were largely ignored, and little attention was paid to
whether the products could be manufactured locally, mar-
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keted locally, or even repaired locally. "The demonstration
projects have tended to become ends in themselves,"6 the
document concluded.

Another study showed that of some 175 renewable
energy projects planned or carried out by a variety of aid
agencies in Africa, 77 percent of the total expenditures went
to projects producing and installing solar equipment while
only 23 percent went to projects determining what solar
applications would be useful to Third World consumers. 7

According to a report prepared for the United Nations
Commission for Trade and Development, there is an "un
mistakable .... bias towards hardware projects," and a "mis
placed or at least premature" rush to get systems out into
the field for testing and demonstration.s

In Mali, where American, Canadian, and European aid
agencies funded a project to test solar-powered water pumps,
more pumps were installed than were needed for research
and development purposes, and no record was kept of their
performance.9 In Mexico, where the French set up a series
of solar irrigation pumps, the yield was a series of failures.
"The project," according to a former director of the U.N.
Environment Program's Latin American Office, "has proved
to be very profitable for the French and costly to the Mexi
cans. It does not generate employment, there is an increasing
dependency on foreign technologies, it is capital-intensive.
And contrary to the long life expected, in less than five years
of operation only one of the 13 plants is still in
operation. "10

With all these failures, there is little wonder that the
West's development strategy for the solar industry has not
been universally appreciated by Third World recipients.
Anil Agarwal, Director of India's Centre for Science and
Environment, speaks for many when he asserts that "the list
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of immature technologies that developing countries have
been pushed and cajoled into buying is long."!!

The fears of people in the Third World that they are
being used as guinea pigs are reinforced by programs like
the Canadian International Development Agency's $15 mil
lion plan to place photovoltaic water pumping systems in
remote regions of six African nations. The Canadian consul
tants who will get the contracts will be on a learning assign
ment. According to Renewable Energy News, before Cana
dian companies can "cash in on the CIDA money and the
growing Third World market," they will have to do some
basic research. The National Research Council is putting
up the money to pay for this necessary step because, as an
NRC official described it, "at this stage Canadians need the
experience of putting together systems. We're newcomers at
this thing, so the research money is needed to position compa
nies to take advantage of the CIDA contracts when they come
Up."!2

The solar industry hasn't seen the failed demonstration
projects, or the market resistance to its motherhood products.
Like everyone else, it became caught up in the euphoria about
the multi-billion dollar export market that was supposed to
be just around the corner, and projected future sales on the
basis of this apparently lucrative market. "The trouble with
the industry is that no one asks what would happen if three
billion people [in the Third World] who don't have electricity
today can't afford photovoltaics," said Exxon Vice-President
John Wurmser, one of the first industry members to grasp
the problem, in announcing the failure of Exxon's solar
photovoltaic subsidiary, Solar Power Corporation.!3 After
$30 million invested, Exxon decided the photovoltaic market
would not penetrate the Third World's rural areas fast
enough or profitably enough for the oil giant. With industry
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overcapacity between 300 percent and 500 percent, Exxon
has left the field to Amoco, Sohio, and the other companies
that are still euphoric about their sales prospects selling to
the largely cashless poor in the Third World.

Lack of cash, however, may be only part of the problem.
Even if all the solar technology the Third World needs could
be financed by aid agencies, Third World critics such as
Arnoldo Ventura, Executive Director of Jamaica's Science
Research Council, maintain that "most technologies devel~

oped in industrialized countries are inappropriate and irrele~

vant to developing countries." Fearing the indiscriminate
adoption of the West's energy technologies, he warns that
"even if technologies were tried and tested, their mere import
at give~away prices would do little more than create an
appetite and increase dependence. The solution is to develop
new and renewable energy technologies in developing coun~

tries. "14

This solution is hard for anyone to quarrel with. But
some take Ventura's reasoning a large step further. They
note the many problems the West experienced during the
Industrial Revolution after it switched from wood to coal,
and then later after it switched to oil and gas for the energy
it needed to drive its economy. Ultimately, everyone will be
switching to solar power, they argue, so the Third World
should go directly there, and skip all the expensive, polluting,
and obsolete steps in between.

15
The Third World should skift the oil era and get

directly onto renewable energy

"The Third World, however, has an advantage in that it can take a shortcut
past the fossil fuel cul-de-sac."
- Denis Hayes, Energy for Development: Third World Options, World
watch, 1977.

"The conference is not an attempt to turn the developing countries to

alternate sources of energy so that the remaining oil reserves would be
available to the industrialized world. Poor nations will continue to
require oil and coal."
- Uruguay's Enrique V. Iglesias, head of a U.N. Conference on New and
Renewable Sources of Energy, reassures Third World delegates of the
conference's motives, August, 1981.

THE THIRD WORLD now relies on renewable forms of
energy: in fact, it already utilizes small-scale, decentralized
forms of energy for the majority of its needs. The poor in
these countries can afford little else.
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In Ethiopia, 96 percent of the total energy consumed
is supplied by wood and other agricultural wastes. 1 In Kenya,
over 90 percent of the population depends on woodfuel and
charcoal to meet its domestic energy needs. 2 Fuelwood alone
contributes 96 percent of the energy used in Tanzania, 91
percent in Nigeria, and 90 percent in Uganda. 3 For Africa
as a whole, 89 percent of the total energy used comes from
renewable sources. In Asia it is 50 percent; Latin America,
51 percent; and for the Third World as a whole, the figure
is 52 percent.4

Most of the modern fuels like coal, oil, or electricity that
are used in the Third World are consumed in cities, primarily
by vehicles, commercial enterprises, and industry. For the
bulk of the Third World's population, these commercial fuels
are luxuries that can be used only sparingly, if at all.

In a typical Indian village of 500 or fewer residents (60
percent of India's 567,000 villages fall in this category),
biomass such as firewood, corn stalks, or cow dung accounts
for more than two thirds of the village's energy consumption.
Animal power, generally in the form of bullocks pulling a
plow or cart, provides another 15 percent, and human labor
for plowing and harvesting accounts for ten percent. All
commercial fuels combined amount to only seven percent of
the village's consumption: oil at four percent, electricity at
two percent, and coal at one percent. s

In agriculture, the little commercial energy that is used
runs irrigation pumps. But the importance of commercial
energy pales next to that of human and animal power,6 which
together account for 90 percent of the total energy used in
agriculture.

If the goal of Third World countries was to become
all-renewable-energy societies, they would not have far to
go compared to the rest of the world. But progress and
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development cannot be measured by this yardstick alone. A
country like India, which uses one ninth the energy per
person that is consumed in the developed world, will need
additional energy services to reduce the backbreaking human
energy required for agriculture, to increase irrigation for
crops, and to provide lighting for the home.

These additional energy services can be provided both
by increasing the efficiency with which present energy sup
plies are used and by simply increasing the energy supplies
available, whether renewable or non~renewable. Based on
the work of Amulya Reddy at the Indian Institute of Science,
we estimate that a ten-percent increase in the efficiency with
which human and animal power is used in agriculture _
through the use of better levers and pulleys, for example _
would yield as much extra energy as a doubling of all the
commercial energy an Indian village uses in agriculture. 7

Conservation of commercial fuels in the industrial and
urban sectors would yield similarly large gains. But when
industry and individuals consume as little energy as they do
in India, there is a limit to how many of the additional energy
services they need can be fueled by the energy saved through
conservation.

Beyond those efficiency improvements still to be tapped,
more energy resources will need to be used if standards of
living are to be raised. What kinds of energy are used when
by people in the Third World should depend not on ideology
but on which energy sources are available and economical
for the task. Wherever diesel generators produce electricity
more cheaply and reliably than solar cells, whenever gasoline
is preferable to gasohol for cars, it makes little sense to opt
for renewable energy: a wholesale, immediate conversion to
renewable energy - for them as for us - should not be a
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goal in itself but a means to a more efficient and environmen

tally sustainable energy future.
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16
Third World people don't know what is in their
oum seU~interest. Look at the way they squander

woodfuel, for example

"Every log she gathers contributes to the degradation of the environment,
contributing to the spread of deserts and arid areas. . The answer ... ~ is
to produce more efficient fuelwood stoves."
- "Better stoves help solve fuelwood crisis," Christian Science Monitor,
March 14, 1984.

"The rural poor are unlikely to use it even if it is given free to them."
- Mohan Parikh, the first promoter of the box-type solar cooker as an
alternative to inefficient wood stoves, no longer is confident of its usefulness.

IMAGINE THE FOLLY of some experts from Africa
flying to New York or Toronto on a three-week fact-finding
mission to tell North Americans how to maximize their use
of energy. In a few weeks the African experts would draw
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together all the data, analyze it, and then write a report that
would explain the ways North Americans are squandering
their precious resources and, as a result, acting against their

own self-interest.
Though the Africans' advice may be well intentioned,

they can hardly be expected to understand the many factors
behind the energy systems that have evolved here. Why some
of us use oil to heat our homes and others use electricity. Why
some communities burn wood and others ban it. Why some
utilities are privately owned, and others are publicly owned.
Why nuclear plants can be found in some high population
areas, but not in others. No one would be surprised if their

advice were not taken.
In practice, Third World experts rarely fly to Western

countries offering advice. Western experts, on the other
hand, regularly fly to Third World countries, armed with
everything but an understanding of the rationale behind the
systems they are trying to replace, modernize, or otherwise

improve.
In the past decade, the attention of the West's energy

experts has increasingly focussed on the single biggest con
sumer of wood energy in the Third World: the woodstove.
Literally hundreds of more efficient cooking stove designs!
have been developed in the West by many highly trained

technical experts.
But the designs fail. The solar-powered cooker is one

example of a product that is efficient technically - it runs
on nothing more than the rays of the sun - and useless
practically.2 In the Third World, as in the West, women do
most of the cooking, and they prefer to cook at the end of
the day, not at noon, which is the optimal time to use solar
cookers. They also like to cook when it is cool, not under the
tropical noonday sun. Beyond the inconvenience, midday
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cooking would require that women stop cultivating their
farms, which most could not afford to do.

Less exotic stoves, quite similar to the traditional stove
only up to four times more efficient, also fail. Many of the
stoves seem sensible by any standard: they often are made
out of local materials, are easy to repair, and cost no more
than traditional stoves. Yet when such an expertly designed
stove is given to a Third World family to tryout over an
extended period of time, the traditional stove proves more
useful and the new one almost always ends up as a mere
curiosity. As it turns out, there is more to the Third World
stove than meets the eye.

The traditional charcoal stove is a utensil that often does
more than provide heat for cooking. In the Kenyan capital
of Nairobi, the stove (typically the same size, but of a different
shape, than a hibachi) is used outside before dusk to cook
the evening meal. After dusk, when the temperature drops,
the stove - its coals no longer smoking but burning white
with heat - is brought inside to warm the home and boil
the water for tea. Elsewhere in the Third World, the stove's
smoke is used to repel bugs or to preserve thatched roofs, and
the glow of the fire plays the same social role that our own
fireplaces do. In other words, depending on the climate, type
of home, and cultural habits of different communities, the
cooking stove doubles as a space heater, fireplace, insect
repellent, and preservative. 3

For a new technology to succeed in replacing this multi
purpose household utensil, it must provide all these services,
or at least large enough savings that any foregone service can
be affordably provided in other ways. Little wonder then, ,
that Western efforts at producing stoves that increase the
eff~c~ency of only one of their functions - their cooking
effICIency - at the expense of their other functions, have met
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with dismal results. When people in colder parts of the Third
World do use high-efficiency cooking stoves, which don't give
off much waste heat, they often compensate with an open
fire that consumes the BTUs that the more efficient cooking
stove saves.

The experts' error lay with their assumption that they
understood what the Third World needed - an assumption
based on nothing more than a conviction that Western know
how, which could put a man on the moon, would be capable
of solving something as simple as the Third World's cooking
fuel shortage. In the experts' enthusiasm to produce the
product they assumed the Third World had been waiting for,
they neglected to conduct the basic market research that
would be commonplace in the West - for example, asking
the women who would be using the stoves whether they
suited their needs.

Market research is a sophisticated business of trying to
determine the factors behind other peoples' thinking in order
to determine what is or is not saleable about a potential new
product. It is difficult for North Americans even when deal
ing with their own culture. When dealing with an altogether
foreign culture, it approaches the impossible. A Westerner,
especially a technical expert from a foreign aid agency with
out marketing savvy and aloof from the everyday concerns
of Third World consumers, is not likely to ascertain how they
think, any more than an African expert is likely to under
stand what we want in our kitchen appliances.

Western experts are further handicapped by the alien
workings of woodstove markets in the Third World. In the
urban centers, the market is large for inexpensive stoves but
almost non-existent for ones that could be mass produced by
a large manufacturing concern. A cast-iron, energy efficient
stove that could be produced in Nairobi would cost about $30
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compared to the $3 cost of a typical stove, which is fashioned
out of scrap metal - often recycled oil drums - by a
multitude of neighborhood ironsmiths who know the re
quirements of their customers well and provide useful inno
vations within their customers' financial means.

In the rural areas, the market is many times bigger but
much less affluent. Rural stoves, also made very inexpensive
ly from local materials, often by the users themselves, also
seem impervious to Western techniques of market research
and mass marketing. Despite the absence of a commercial
market, successful stove designs have being introduced by
way of non-profitable innovations geared to local users. The
following excerpt from the information service of the Centre
for Science and Environment in New Delhi, India, an inde
pendent research institute, describes the combination of tech
nical skills and market sensitivity required for innovations
to occur.

4
The innovator is Madhu Sarin, a female Indian

architect who became personally involved in the affairs of
a village and its need for an improved stove, which they call
a "chulha".

Where scientists have failed, the dedicated tinker
ing of an architect in a Harijan (untouchable's)
hamlet, Nada, situated at the foot of the Himalay
an Shivalik hills, 15 km from Chandigarh, appears
to be succeeding. The Nada chulha is a modifica
tion of the conventional chulha in the village, and
this is probably one of the major reasons for its
success.

When Ms Madhu Sarin, the architect, first hap
pened to visit Nada in 1980 she found a village
woman Sheela, literally in tears from the smoke
of her chulha. The thick black soot was on every
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wall, ceiling and other household items. Sheela had
tried to build another chulha against the wall but
it too had not controlled the smoke.

The traditional chulha in Nada accommodates
two pots .... The flow of hot air is not well controlled
within the chulha and substantial quantities of
heat are lost to the atmosphere. To improve the
efficiency of a chulha it is important to control the
flow of air which, in turn, controls the rate at which
the fuel burns. A chimney helps to control the flow
of air, which also takes the smoke out of the house.

Ms Sarin read the limited literature available
and with the help of Sheela developed a new chulha
similar to the older one... The new Nada chulha
has a chimney and between the chulha and the
chimney there is a damper to control the flow of
air. When fire is lighted, the air becomes hot and
goes out of the only outlet, the chimney, as the
entrance is partially closed by another damper
made from an asbestos sheet. The two pots fit well
into their seats so no heat is lost from around the

pot ..
The women now have a smokeless kitchen.

Many of them have given a fresh paint of mud to
their kitchen walls and have decorated their chul~

has with traditional designs. They can now even
take a hot-water bath and morning tea in winters
from the water boiled in the second pot. The best
thing about the new chulha, according to the vil
lage women, is that it works the moment the fire

is lit.

What the women, who do the cooking, wanted most was
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a smokefree environment, and that was what Sarin provided
in the new stove she designed with the help of Sheela, the
villager.

Removing waste heat from the kitchen also pleased the
village women because their huts were less stuffy. Their
kitchens had been so unbearable, particularly in summer,
that they often cooked outside on an open fire, which con
sumed even more woodfuel than their traditional stove. As
a by-product of their smokeless and less stuffy kitchens, much
less wood is consumed:

Villagers now collect firewood only once a week
rather than twice a week. Firewood is the main
fuel used by the villagers who average six hours
trek each to collect it. The new chulha boils twelve
litres of water while the old one boiled only seven
litres with the same amount of wood. Five kilo
grams of firewood now last four full days .... It is
quite possible that women in Nada have taken to
the new chulha not because it is efficient but be
cause it is smokeless, smoke being seen as a bigger
problem by them than collecting firewood.

Sarin attributes her success to "understanding the vil
lagers, their problems and perspectives .... unless one identi
fies with the people by helping to solve their problems, the
villagers will not listen to any advice, leave alone working
on it."

The Sarin stove has caught fire, and seems to be spread
ing to other parts of India, where attempts are being made
to adapt it to local conditions. The 'experts' going into the
communities are not men but "women volunteers ... women
find it easier to communicate with the women."s
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ASSUMING THAT PEOPLE act against their self~inter

est is rarely fruitful; more likely those doing the assuming
simply do not understand what constitutes the self-interest
of others, in the same way our Western experts did not realize
that smoke control, and a less stuffy kitchen, mattered more

to village women than fetching fuelwood.
Yet the Western view of the Third Wodd is fraught

with such assumptions, that the West not only knows what
the Third World's problems are, but also knows how best
to solve them. The toughest lesson we may have to learn is
that our calculation of their problems may not coincide with
their own calculations, that there may be very little for us
to teach those in societies so different from ours, and that the
best contribution we can make to the Third World's prob
lems may be not so much in what we do for them, but in what

we stop doing to them.
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