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Imost a decade has elapsed
Asinoe the energy crisis first

captured the world’s headlines.
But in the developing countries, the
crisis began long before the fourfold
increase in the price of oil in 1973-74
and has been felt with much more
immediacy than in the industrialized
world.

Today, in fact, developing countries
still only account for less than one-fifth
of world commercial energy demand,
mainly for theirindustrial and transport
sectors. Upto 40 percent of theirenergy
needs are met by fuelwood and other
noncommercial sources — agricultural
wastes, animal dung, etc. For these
countries, the energy crisis means the
growing scarcity of traditional fuels
rather than the scarcity of oil. For their
populations, the major energy problem
is simply finding enough wood each
day with which to cook.

The World Bank's World develop-
ment report 1981 states that “the two
critically scarce fuels in the 1980s are
oil and fuelwood.” According to a re-
centFAO survey, more than 100 million
people cannot obtain sufficient fuel-
wood to meet their minimum needs
right now. And supporting World Bank
statistics reveal close to 70 developing
countries have afuelwood shortage, or
will have by the end of the century.

The problem is by no means new in
many parts of Africa, Asia, and Latin
America, where population growth and
the need to clear land for agricultural
use have long put pressure on forests.
But the scarcity is now exacerbated as
the higher prices of conventional ener-
gy raise the demand for traditional
fuels, especially charcoal, in urban
areas.

In many densely populated countries,
forests have shrunk dangerously. The
use of wood is greater than sustainable
forest yield in several countries; and in
many more, deforestation is a serious
problem because fuelwood cannot be
transported economically over long
distances.

As forests disappear, people in rural
areas must spend more time collecting
fuel, often at the cost of working the
land for food production. The poorest
are the worst affected since they can
least afford to buy fuel. In parts of
Africa, people have been reduced to
eating only one cooked meal a day.

As wood becomes scarce, people
burn more dung and crop wastes that
could be better used as fertilizer. The
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United Nations estimates that this lost
fertilizer could provide an additional 20
million tonnes of grain a year. A vicious
cycle of depletion, soil loss, lowered
crop production, lower incomes, and,
hence, greater dependence on “free”
fuels like firewood is created.

Environmental problems also ensue.
When trees and other vegetation are
removed, the soil is eroded and river-
beds and canals silt up. Deforestation
also reduces the earth’s capacity to
absorb the extra carbon dioxide caused
by burning fossil fuels.

One-quarter of the world’s land sur-
faceis now forested, but this is expected
to drop to one-fifth by the end of the
century. Although deforestation is not
a new problem, the rate of destruction
is unprecedented (see Reports 10 (1),
April 1981) and has reached alarming
proportions in the Third World. For
developing countries as a whole, for-
estsare likelyto shrink by 40 percentin
the next 20 years.

Inrecognition of this factand seeing
no viable substitutes for fuelwood in
many regions of the world, the United
Nations Conference on New and Re-
newable Sources of Energy (UNCNRSE),
heldin Nairobiin August 1981, adopted
a resolution calling for the immediate
acceleration of reforestation and affor-
estation programs. The goal would be
toachieve afivefoldincreaseinannual
tree planting rates by the year 2000.

Other recommendations at the con-
ference included improved distribution
of fuelwood plantations, improved con-
version technologies, and the use of
more and better wood-burning stoves.

Firewood was only one source of
energy considered at UNCNRSE. In the
energy mix that could be applied to
developing countries, solar and wind
power have a great deal of potential.
Using presently available technologies
— some of which have changed little
for centuries — they are already econ-
omic alternatives in some applications
such as crop drying, small-scale elec-
tricity generation, and water pumping.

Of the various energy-harnessing
technologies considered, only hydro-
electric power was considered to be
“fully mature” and is expected to be the
major energy growth area in the near
future. Some 16 percent of the world’s
potential hydroelectric power is cur-
rently used, providing 23 percent of
the world’s electricity. Developing
countries have about half the world’s
potential, but so far only nine percent

has been exploited, supplying electri-
city to only 12 percent of their popula-
tion. Small-scale hydro projects could
allow these countries to exploit their
abundant waterpower resources for
the benefit of rural populations.

The Programme of Action adopted at
the conference calls for efforts in five
broad policy areas: energy assess-
ment and planning; information flows:
research, development, and demon-
stration; transfer, adaptation, and ap-
plication of mature technologies; and
education and training.

These priorities are echoed in IDRC's
energy research program. Of the Cdn
$40 million of allocations to energy
activities announced at UNCNRSE by
the Prime Minister of Canada, Pierre E.
Trudeau, $10 million will be channeled
through IDRC over the next four years,
beginning in April 1982,in support of
energy research related to developing
countries.

IDRC is not a newcomer to the field of
energy research. Some 50 projets in-
volving energy research have been
supportedinthe past 11 years through-
out the developing world, at a cost of
some Cdn$7 million. They include rural
energy surveys, studies of national
energy policies, technology assess-
ments, experimental fuelwood plan-
tations and biogas generation plants,
and the design of small postharvest
technologies. A few of the projects are
described on these pages.

Under the expanded program these
activities will continue and new initia-
tives will be undertaken. There will be
increased support for research in for-
estry and on fuel-related aspects of
postharvest technologies. A new sub-
program will be created to support
research in developing countries on
energy policies, and the information
requirements of developing areas will
be examined. The Centre's Cooper-
ative Programs Unit(see Reports 10(4),
January 1982) will review the prospects
for collaboration between Canadian
and Third World scientists, including
cooperation on the development of
technologies.

The most significant of the proposed
new initiatives will be the creation of a
research advisory group, the Energy
Research Group (ERG). Composed of

Engineers in Egypt test an experimental
solar dryer. The sun is one of many non-
commercial sources of energy that could be
exploited in rural areas of the Third World.






eminent researchers and policymakers
from developing countries, the ERG wil|
review energy research needs, prior-
ities, resources, and technologies in
the energy sector to assist developing
countries to develop their own strate-
gies. IDRC also intends to strengthen
communications between donoragen-
cies active in energy research.

The transition away from the dom-
inantuse of oil into a new sort of energy
mixwill notbe easy, norwill itbe cheap.
Most experts agree, however, that it
can be done.

But justas new and renewable sour-
ces of energy cannot be viewed in
isolation from an overall energy ap-
proach, energy problems and projects

cannot be separated from the environ-
ment in which they occur. And as
Enrique Iglesias, Secretary-General of
the UNCNRSE, points out: “It would be a
tremendously misleading policy to di-
vert attention from the real and most
essential element — development.
.. Alternative sources of energy are
onlytoolsforachievingthatend.” 0O

Known as the Golden Triangle,
the mountainous northern region of
Thailand, the Shan Plateau in Burma,
and an adjoining area of Laos are
the source of most of the world’s
itlicit opium. Chasing the dragon
there (as efforts to eliminate the
drug trade are called) through law
enforcement and destruction pro-
grams has proven so difficult as to
be virtually ineffective. Less than
five percent of the opium is inter-
cepled.

For the impoverished hill tribes
that grow opium poppies, the crop
provides income, security, and med-
icine — needs that could be met in
other ways. That is the thrust of a
displacement strategy formulated
bythe United Nations Fund for Drug
Abuse Control (UNFDAC) and the Thai
government's Royal Northern Pro-
ject. They hope to encourage the
production of various fruits, vege-
tables, and flowers as cash and
food crops on land where poppies
NOW grow.

Political pressure — particularly

A COOL STRATEGY

from industrialized countries with drug
abuse problems — to stop the trade at

its source is growing. Poppy produc-
tion has also resulted in severe envi-

ronmental problems in Thailand. it is

estimated that 20-40 000 hectares of
land have been eroded as a result of

deforestation and soil depletion by
poppy growers who strip the fand and

then move on. . :
Cool storage for the replacement
crops may be critical to the success of

UNFDAC's strategy. Extending the stored

life of the fruits, vegetables, and flowers

will allow more flexibility in marketing,

holding stocks until prices are good.

Cool storage would also maintain the

products’ quality, thus commanding

better prices, and would allowthe con-

solidation of loads for better fuel econ-
omy when trucking to markets.

With support fromiDRC, the Faculty of
Engineering of Chieng Mai University

has set about to develop a low-cost,
rugged, simple-to-use passive solar

cooler for the program. Set into the
hillsidestotake advantage oftheearth's
insulating properties, the cooling cham-

‘berswillbe essentiallylarge(5x 7 x 3
metre) radiators. A water reservoir
fitted with conducting fins thatextend

into the chamber's interior will act
as a heat sink, drawing heat from the
room and radiating it into the cool-

er air at night. During the day, an

insulating cover will prevent heat

_gains. Dr Piyawat Boon-Long, the

principal researcher, calculates that
it will thus be possible to maintain
the temperature inside the chamber
at5-10 °C below outside air temper-
atures. The resulting storage tem-
peratures of about 15 °C in summer
and 10°C in winter will be cool
enough to meet storage require-
ments of many of the new crops

being introduced.

~ Proper storage techniques and

the keeping qualities of various

commaodities will be determined. The

researchers then hope to study the
~socialand economic conditions that

would influence the successful adop-
tion of a passive cooler.

Rowan Shirkie

With the disappearance of natural
forests in many parts of the Sahel,
the firewood shortage has become
acute, particularly in highly popu-
lated areas. To help solve this pro-
blem, the government of Niger re-
quested IDRC assistance in 1973 in
carrying out a project aimed at pro-
ducing firewood and utility lumber
by establishing village woodlots.

Inthree regions in the south of the
country — Myrria, Magaria, and

- Mataméye — nurseries were estab-
lished to produce seedlings. Various
seed-growing technigues were test-
ed and improvements made. At Mata-
meéye, the researchers from the Water
and Forestry Services of the Ministry
of Rural Development developed
an innovative sand and plastic sheet-
ing capillary watering technique for

successful.

Simple techniques were also de-
veloped for brush clearing, stump
removal, and surface soil preparation.

germinating beds that proved highly

survival rate and rapid growth of seed-
lings could be achieved if a hole 60
centimetres square by 35cm deep
was dug around the plants. Good suc-

cess was also obtained in some plots
using the fishbone technique: Earth is
mounded on the downhill side of the
hole to create a basin. Trenches link
this basin to two others, thus creatinga
terracing effect. Erosion is prevented
and maximum use is made of rainfall.
Experiments with the taungya method

— growing food crops between the
trees — also proved successful and

taught the peasants that trees and

food crops could be grown together.

The bestresults were achievedinthe

Matameye region where 31 villages

SAHEL FOREST EIHEBGY

Planting trials showed that a good

Atotal of 165 hectares were plant-

ed in 59 villages. Of the 20 exotic

tree species introduced, the Neem

(Azadirachta indica) and Eucalyptus
‘camaldulensis had the best survival
_rates.

_ The first plantations established
in 1974-75 are now awaiting exploita-
tion, due to begin in May 1982. The

_peasants will decide on how they

are to be cut, and will reap the

‘harvest.

_ Technicians have now launched

- a second phase of the project in
_nine villages around Matameye. The
testing of indigenous and exotic
~tree species will continue and simple
-methods will be developed for pro-
_ ducing plants and planting trees in
participated in foresting 80 hectares.
More than 90 percent of the trees

survived. Around Magaria, 21 villages
planted 55 hectares with a survival rate
of 60 percent. Unfortunately, the results
were not as good in Myrria where
cond:tlons are much more dn‘flcult

stands and scattered in farmers’

fields. Villagers will then be taught
the most appropriate technigues to
ensure that they can continue the
'work by themselves.

~ Abdoulaye B_oureima




Methane generated by ferment-
ing animal, human, and agricultural

wastes has been a source of house-
- hold cooking and lighting energy in

rural areas for many years, particu-

larly in Asia.

As the price of petroieum fuels

continues to rise and alternative
~ sources like fuelwood dwindle, gov-
ernments have become increasingly
interested in expiomng biogas sys-
tematically on a much larger scale.
But like any other technology, suc-
cessful implementation of biogas
production facilities requires a thor-

ough understanding of the social

~and economic environment into
which it is to be introduced.

IDRC has supported four countries

—Korea, Thailand, Bangladesh, and

the Philippines — in carryir;g out
and economic evaluations of

social
biogas technology. The recently
completed studies should provide

the government of these countries
with useful planning information,
not only on biogas, but also on the

~ problems that the introduction of
new technologies can create.

e In Korea, the research team from
the Office of Rural Development

found that biogas plants were mainly

: expfoned by wealthler peasants who

TAPPING B.I'OGA_'S_‘ .

could afford the capital cost 'of’ieq‘igi'p—

ment and installation. The energy sav-
ings they realized enabled them to
recover the costs within four to five

‘years. Climatic conditions were an im-

portant operating factor: an average of
only 113 days ayearin Koreaarewarm

‘enough for biogas production. Re-

searchers also found that a number of
digesters were cracked or had been

badlyinstalled. As a result, theteamre-
commended that the government in-
~ stall community-scale units capabie of-

functioning year-round.
e InThailand, agenuine enthusmsmz‘or

' biogas plants was reported. This was

not only because of the savings and
energy independence they afforded,
but because the plants helped control
the spread of disease from animal
wastes that had hitherto been a dis-
posal problem. But tractors are grad-
aually replacing draught animals in
the country, and the feedstock for bio-

gas generation is becoming scarcer.

The surge in the popularity of tractors

isdueonlyin partto their versatility, the

study notes. They can also be disman-

~ tled at night and brought inside the

household, safe from thieves who often

_ make off with unguarded animals. And
although the benefits of biogas tech-
nology are recognized in the Thai stpdy, - '_ .

some concerns were ralsed about
cost effectiveness and durabmty

e In Bangladesh, where only seven
_percentofthe populazlon isself-suf-
ficientin food, farmers were foundto
be much more interestedinincreas-
ing crop yields through fertilization
than inenergy. Most farmers are too
_poor to afford biogas generators.
Theresearchers considered biogas
technology more appropriate to pro-
viding streetlighting in wl#ages than
_energy in homes.

@ Most blogas plants in ‘the Ph;lnpﬂ :

pines are in the province of Luzon.
Users there, it appears, are ma;nly
‘more prosperous farmers over 40
- years oid The appeal tothese users
‘lay again in energy savings and the
 fertilizer value of the slurry. Seventy
percentofall biogas plants thathad
_been installed were still functional.
- The study found that crackmg or
-improper installation were the prime
reason the other plants had been ;
abandoned. The recommendation
of the F’h;hppme study was that the
govemment provide better trazmng
for users, and promote the tech-
noJogy wgorously : .

Jacques Dupont

- Windmills. The Persians used them
to grind grain in the 7th century AD.
At the peak of their popularity, at the
end of the 19th century, some six
million were pumping walter in the
U.S.A. alone. And today, after dec-
ades of neglect, they are enjoying a
. renaissance, particularly for smail-
scale water pumping applications.

This technology could be of great

value in the rural areas of the Third -

World where the cost of operating

_diesel-powered pumping stations

has become prohibitive. Butifwind-
harnessing machines have come a

_long way in the last ten years, most

- newwindmills — at a costof US$4000-

$8000 each —are too expensive

and too complex for widespread
use in developing countries. For
windpower to reach its full potential,

. simple, robust, and inexpensive

machines need to be designed.
~ Once such machine cameto light
in Ethiopia in the mid-1970s — the

~ Filippini wind rotor. Designed by
Armando Filippini, an Italianworking
in Eth;opla the three-blade, vertical

axis rotor was built using Iocai mat-
~erials and skiﬁs :

, mumty at a reasonable cost.

'WIND OF CHANGE

Prehmanarytnals in Ethchta showed
that, at winds averaging 18 krlometres-

per hour (kph), a rotor two metres high

and two metres in diameter, coupledto

~ a standard pump, could pump 400

litres of water an hour from awell 23

_metres deep — enough water for 50

head of cattle. With 1DRC support the

- University of Waterloo (Canada) then
carried out a series of tests to docu-

ment the Filippini rotor's characteristics.
The rotor was found to be simple to
build, and harnessed 25 percentofthe

wind's force when blowing at 25 tcr
40kph.

Using this data, research ieams tn;
Ethiopia and Botswana launched field
tests of the rotor coupled with different

types of waterpumps. In Botswana, the
Rural Industries Innovation Centre (RiiC)
~and Pelegano Village Industries (pvi)
builtfour rotors of different sizesand of
different materials. Tests carried out
“over two years showed that a locaily

produced Filippini windrotor could
pump sufficient water for a small com-

However, wind speeds in Botswana
had been underestimated at the start
of the project— and duringthe Wateri

tests — and the researchers Iound

that the larger rotors could not with- -
stand the strong seasonal winds
 that gusted to 70 kph. Modifications |
needed to make the rotor and tower
strong enough fncreased its cost
sngmﬁs»aﬂﬂya '

_If the Filippini wind roter proved
not to be suitable to Botswana’s
~conditions, at least the testing will
have contributed to the growing
body of knowiedge on wind-pump-
ing devices. And, during the course
of the project, the researchers de-

- veloped an ‘apparatus for znstantly

measuring -and recording wind speed
“that has attracted much international
attention. The results of the Bot-
~swana study should assist the Ethi-
opian researchers who are continu-
mg work on the rotor. '
Moreover, says project ieacier
Rfchard Carethers the researchfos-
tered the Government of Botswana's
_interest in continuing the search for
4qw—co‘;5t energy sources based on

.~ wind pewerandenabled localtech-

“nicians to gain expems*e m this f&eid
of researchf e
L M;c‘heﬂe Hlbier
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