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SCLAR ENERGY: A RES( URCE FOR DEVELCPMENT IN AFRICA

(NO. 53 — 23 Februcry 1979)

. Many Afr1c;n countries lock rain for the develcpment of their plant life,  On
tha other hond, these seme countries receive heat frem the sun in cbundancey their
soil is often drlnd out by tha intense solar rodistion; the result is deily ' N
ruinatlon of vast cultlvUblp areas, This phenomenon of so1l dogr;dstlon logds to
lederization, dnsnrtlflcatlon ond S0 on. -

However, it ie possible to .transform this destructive sun into &n ally to
harness the heat it so widely distributes ol to use it to remedy the scourges of
drought and under-davelopment, . ‘

Bach square metre of surfrce perpendicular to the roys of thp sun recelives
power of the orler of one kilowatt (kW). This power is equivalent to 1.36 horse-
power, that is to szy, power sufficient to raise & weight of J5 kllograms verticelly -
one metre in one second., © It is clsc known that the power of the eVarage trootor
is of the ordsr of 30 to 35. horsepower. In other words, & surfitce of 1,000 squcre -
metres unier 'the sun, that is, the surface c¢f a square with sides of ubout 31 metres,
reseivées ct noon solar energy equivilent to the energy of 40 averege trzctors.

The profusion of solar phergy could zlso be illustrated by the following frot: .
the roof of & building 10 metres squere receives some 500,000 kilocalories.during a:
sunny day, or the amount of energy produced by the combustlon cf about 80 kilogroms
of oozl or 55. 11trps of petrol.

The. solar pnprgy whose ebundrnce has been illustrated is produced by a nuclpar
reaction. This recction- “{ransforms hydrogen into helium inside the sun which behaves
like & contlnuously exploding hydrogen bomb. This rerction gives rise to intensge
haat., Temperstures insid~ the sun can reasch seversl million degrees. - Although the
supface of the sun is much colder since its temperature is only 6,000 degrees,. it
redintes enormous ensrgy into spcee. . Of this colossal energy, the sarth roceives
only an infinitesimel- part, but this infinitesimel part is more then 30,000 times
greeter than the toizl consumption of the population of the world,

The figures set out can lead to ¢ dream that, even when petrolesum snd nuclear
fuels are exhrusted, it will still be possible to meet monkind's appetite for energy
by rnpleclng th@m progressively with solsr onergy. N

Anclysls of the frots, while it promuts a believe thét such-a development is
pcasible in the dpvnloplng countries, slso shows thot this progressive replzcement
is probzbly utopian in the industrislized countries. These countries, precisely
becguse ¢f their economio power, the complexity of their industrial systems and
resistance to the adaptation of these systems have no alternctive but to consume a
greeter and greater proportion of petroleum, uranium zng torium pro-! uced in the world.

—More——. _
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Even if a very strong politicel commitment emerged in favour of the intense
exploitation of solar energy in the industrialized countries, a gories of physical
constraints would necessarily limit the scope of such action. The unfcvoursble
climatic conditions prevailing between the poles and the 45th perallel, the obvious
difficulty in using the surfece of the oceans, limit the areas capable of
accommodating soler energy receptors to zbout 1C per cent of the earth's surface,
~or gbout 50 million square kilometres.

The sun offers three kilowatt hours (kWh) per square meire per lay on average
end it is difficult to convert these three kilowatt hours into energy useful to man
with eversge efficiency greater thon 10 per cent. The result is that, in order to
meet in full the present needs of the four billion people who live on earth (per
capita needs which are.annuzlly equivelent to two tonnes of ‘coal or sbout 16,300
kWh), it would be necessary to cover with solar receptors one per cent c¢f the total
land surface between the 45th parallel north and south. It 1s difficult to envisage
tranglating such 2 theory into practice without chenging the environment unmacceptably.

If now the fact is taken into eccount thet the industrislized countries clone
consume about 80 per cent of the worli's energy and occupy areas much Bmaller'tbap
$hose of 2ll the countries of the third world, the industrielized countries, in order
to meat their energy needs from solar energy, should cover much more than one per o
cent of their area with solar receplors, As o result, soler energy cannot:
represent a satisfectory solution to cover 211 the energy neads of the devaloped .
countries. : - -

_ On the other hand, the situation is radically differant in the cese of the
developing couniries, more particularly in Africe, Africa, bacause of its feowoureble
geogrephical position, its relatively low population density, can sdvantageously .-
benefit from intensive and planned axploitation of sclar energy end its derivatives;
energy from rivers, wood &nd plents, the wind end, to & lesser extent, from the iides
znd the heat gralient of the oceans. Such o policy, undertaken rapidly and with.
adequs te Tescurces might perhzps avert for the African, non-oil-producing countries,
almo8t inevitable economic extinction, which will in %ime be caused by the financial
burden impossd on them by their imports of fossil fuele which they will no longer
be zble to pey for it present trends are meainteined. ' v

The density of the population of Africa is of the order of 11 inhebitants per:,
square kilometre: annual average consumption ¢f commercizal energy in Africez is of
the order of 2,700 kWh per head, Africa receives solar energy of the order of four
kWh per dey per square metre. - #s & rasult, it would suffice to use 1/5,00 of the .
surfzoce of the continent in order tc meat its needs for commercial snergy using ‘
converters with averzge efficiency of 10 per cent. '

Commercisal energy is that energy which passes- through the commercial circuits.
In genersl, it is petrol, paraffin, cozl, charcosl znd electricity.. . ‘

A gimple calculation shows thet covering 1/5,00th ¢f the surfece of the
continent with solor converters cells for & hugs investment effort. In order to have
an order of maghitude of this investment, it moy be considersd that the installation
of one square metre of collector, linke¢ to possible best storage, in some cases &
motor, calls for investment varying from US$ 150 to-US$ 450. . In other words, on the
bes18 of the s2bove essumptions, African couniries to meet their present commercizl
energy Tequirements, should invest, from $3,000 to $9,000 per head. - .

Such investment appesrs formidable znd in fact represents from 10 fo 30 years
for an average Africa®, But, in &ll the countries of the world, the investment - .7
required to supply eflorgy useful to men is encrmcus.  For example; it is calculated
that, if the United States was now %o ecquire a sufficient number of coal or nuclesr
stations to cover all its raquirements, it would have to invest the equivalent of
four to eight years of its gross nationzl product.

In this calculation, the following assumptions were made: an American consumles
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30 times more then az/Afrlcan and his annuzl .income is 20 times higher. Moreover,
eocoording to Lowins it costs him from US$ 2,250 to US$ 4,500 of investmenti per
k¥ produced from cocl or nuclear station dellvered to the hcuse of the user.,

Commercial energies have baen rpferred to ebov@.l In fact, this type of énergy’
represents only 25 per cent of consumption,in the countries south of the Sahara.
In this area, thp proporticn of energy obtained from firewood is assessed at about
75 per cent. Pirewood is the most przcticel and least expensive form of :storing
solar energy, thenks to the well~-known phenomenon of photosynthesis; 1ts use should
be specially recommended in areas where the technologiczl level is low, such as, for
exemple, in African rural areas, not only zt the individual level (rural People
have been burning wood since prehistoric times), but also at the level of handlcrafts
2nd the small-scale 1ncustr1es.

Assuming a reasonable rate cf production of 10 tonnes of dry firewool per
hectare per year and an average calorific value of 4,000 k1loca10r1es per kileo of
dry wood, with efficiency in use of 10 per cent, it mey be observed that all African
naads for commercial end traditional energy could be met thiough the exploitation
of & forest covering 26 per cent of Africa. As a comparison, it might ba mpntlonpd
thet forests toiazy cover 25 par cent of the area of France, for instance.

The zbove calculation shows thet wood could, in theory,; meest all Africa's energy
requirsmants, Therefore, care should be taken in the selection of the technolegies.
to be epplied for the exploitation of soler energy is envisaged.- This leads %o the
following questicn: is it advisable to surround African huts with solar ccllectors
with the aim of meeting all energy needs, cr would it be better tc plant trees and
exploit biomass to the maximum and use soler receptors only when thplr use is much
more retional and wviable then the axploltatlon of biomass. : : - —

The various numericel deta set forth in the precedlng pages suffer from being -
oaly generzl everzges but they appear tc be sufficiently mezningful to assert without
risk of error.thet:

1. it is- practlcally impossible to meet the energy rpqulremants of the deV910p9d
countries using solar energy and its available derivatives on their own .
territory, without causing unescceptable deterioration of the environments

2. the thpdretlo?l‘p0351b111ty of meeting African energy neecds using soler energy.
‘ and its derlvat1Ves exists and thet the application-of this assumption will. not
produce harmful effects which the environmeni cennot tolerates

3. it is unlikely that the types of enargy oonsumptlon in the developed countries
will change much before the fossil depcsits ere totally exheusted, in cther -
words, the exploitation c¢f non-conventional energies will remzin marginal in
these countries as long as this result is inevitable.

4. as a result of the industrial level reached in the developed countries,
incomwerably higher thazn that resched in the African countries, the former
are necessarily the {de21 place for the recycling ¢f petro anl urano-dollars.

"As a result, the daveéloped countries are in a position to pezy & higher prlca
for fossil - erls extracted from lesz and less accessible deposits.
CorrelatlvPly, the African countries, if they base their development on thp
use of fossil energies, will heve to devote zn eVer—larger shar~ of their
incomes to this section of the budget to the detriment of imvestment in
development, which will ineluctebly lead them to economic extinction,

On the besis of this analysis, the United Nations Tconomic Commission for
Africa has recommehded that Africen countries should, as socn as possible, explore
and exploit the sources of renewable energy, such ag the sun, wind, hiomass and
waterfalls., = This strategy calls for en immense effort 1n the followzng fields:

- reforpstatlon end sound forest management; :
— conatruction of hydro—electric stations of zll sizes and, as far as possible
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- interconnexion of electricity grids; -~ - e o
- installation of all kinds of equipment for the conversion of energy from
the rays of the sun, the wind c¢nd biomess into etergy aesily ussble by man;
— study, as part cf the north-south dialogus, ¢f the guestion of the huge
investment required for the 'implementation of this strctegy.

This'lgst point is obviously fundzmentsl and decisive for the development of the
proposed strategy. But, for the sake of clarity, this aspect of the problem will
be left aside and ‘only the purely techaniczl sspect of possible exploitation of solar
energy to Africe will be discussed.:

;  .Also, the problems raised by reforestation, forest ménagemnnt gnd the

construction ¢ f hydro-electric stations will not be discussed, as these are relatively
well~known and thoroughly covered in more specizlized works.

Strictly @#s regerds solar efergy tnd its derivatives, wind energy snd energy
obtzined from biomass, spart from wood, recenl progress in lsboretory work gives
grounds for thinking that, in technical terms, thegr ehergies can meest most of tha.
flergy Needs. ' ' '

NWevertheless, the following question must be osked:

-~ what technologies are immediately available? ' _

— to whct extent znd through whet efforts will these technologies encble solar
energy to be converted, in order to place it at the.deily service of the
‘proples of Africa?

.Theraiready available technologies c&n produces I

warnm woter at 50-T0 degrees.Centigrades

drinking water from brackish or s~z waters;
. mechanical energy by thermal procasses;

electricity from photoelectric cells;

thermal, mecheniczl snd electrical energy from crgaenic wasteb

ethylene, the basis for the menufacture of plzstics from aloohol of sugar-cane,

sorghum =nd corn. : '

RN

Soler weter heaters zre mede in Africa (Kenya, Meli, Niger, Rwanda, Senegal
and_Tunisia), or cen &lso be imported. Solar warm water is at present produced
almost exclusively for household use. It is not impossible that, in the near future,
this water heating techroleogy will be used by certzin food industries, such as in

“breweries, soft drinks plants end dairies. BECA recommends the use of this technology
when it mokes it pessible to economize on wood in regions threatened with serious
deforestation, or tc economize on imported fuel oil in regions where electricity is
produced from thermal power stations. :

Solar distillation

Tn some couniries, such £s Chile, Egypt and Greece, solar green housq stills
have beed used for meny yesrs to supply villages with drinking weter. These
distillers &re. installations which cover several thoussnd squére metres, In Africe,
only Hegypt, Mali snd Somaliz &re beginning to take.zn interest in solar stills of
this size. The Onersol Centre in Niger hes embarked on the popularization of emell
distillers with a surface of a few squere metres. Several Niamey firms are &t present
equipped with such stills which ‘supply service stations and the perfumery industry.
Rwanda is plabning to do likewise. ' ' '

This rudimentary technology permits the production ¢f drinking water from.
breckish weter only in limited quantities becruse the hothouse-effect solar still is
& rather bulky piece of equipment. In practice, one hectare of land is needed to
produce 25 to 30 cubic metres of drinking weter per dry, which is barely enough water
to supply a villege of 200-300 inhzbitants and sbcut 500 heed of livestock.

It is, nevertheless, possible %o use golsr energy to supply drinking water toi?
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}; sm&ll urban community, providing thet o soler moior or a wind—driven generutor, if tne
I - windse are favourable, is coupled with & desalination usit using inverséicsmoeis or

electrolialysis; -in this csse, the- thousdnds of cubice metres of water required for
& small town cen-be obtained.. - :

o gy.rm production of mechsniesl ellergy

This is a dream which men hos cherished for ¢ very long time. History teaches
thet & solar engine and & parabolic 'solar couoker were zlrsady opercting in 1870 in
Frence.  These inventiaons were developed by -Mouchot znd Pifre &t the request of -
Napoleon III -who wished to equip his colonizl army in Africa with them. - In 1930, an
American engineer named Shumsn installed and opersted nesr Ceiro in ®Bgypt = 60 horse—
POWer solar engine; this engine was linked to 1,200 square metres of cylindro-;""
‘parabolic mirrors. The efigineg was coupled to 1rr1gat10n pumps., Shuman's system
worked for only three years; it was, unfortunately, destroyed by the fell&heen during

. & demonstration in 1913. : : - : : o

It was necessary wait until the 1960s fer a new experlmpnt, this one took pl&ce
At the University of Dekar in Senegel, where Professor Masson assisted by the png1neer
. - Oirardier developed z soler englne. This engime draws its energy from ingdium--
| . tewperature collectors (about 7O C) ‘The collectors het a liquid which ik’ usuzlly
i water. 'This heeted ligquid transmits its heat in an evaporator to either liquid -
butane, liguid propane or llquld freon. The liquid gcsxrporlzes- its pressure"
itorecses and it rotivates & m-tor which cud ‘be coupled to a water puttp or an
eléctrical gererator.” The gis thed llquldlfles in a sealéd sondenser and is again
injected into the evaporatoer. Apart from solar energy, nothing is thus sonsumed
in the system. . L

N These 86lur engines are at present manufuctured by the SOFR*TES firm headed’ by
Mr. Girardier. More than 30 of these engines have been or &re belng installed in
Africa ‘where 'they 8re repidly increcsing in numbers. There are many other engines
of this type fn the rest ¢f the world, particulerly in Mexico. Their capaclty veries
from 0.5 kW t0 25 kW, =8 is the czse ct Sen Luies lz Paz, - A 79 kW unit is being -
instslled at Diré in Mcli, Since 1970, mrny Americen, Israeli, Jepenese and German
firms have been trying to develop solar engines with higher thermal efficiency, using
more compllcated technologles vhich reguire more ccreful :maintenznce. - These new
prototypes generzlly use cylindro-parabolic focussing systems. Lo

Production of electricity socler cellu

: This technology originated in space research. It has made. spectacular progress in
. the pLst 20 yeurs becsuse it hrs proved the most proctlccl technology to supply.
| . energy to satellltes ond spcce craft in balistic trakectory. The. use ¢f photo-
i electric cells on the ground , _wherp they ore subject to the parmenent assault of bad
weather, is more difficult than in space. The. cnly photoelectric cells at present
developed for use on the ground are made of. ultraépure silicum.. These 2re cells which
are Very expensive to buy. The electriczl energy they produce costs from $12 to $20
per watt whet' they are under maximum netursl insolation. From 350 tc #1500 per wstt
whena storage system makes it possgible to obtain contlnuoua POWer’ over 24 hours in
very sunny countries. Nevertheless, there £re very sericus hopes cof senlng these
costs tumble shortly since meny laboratories throughout the world &re working to
produce cheap cells. Because the cells produce electricity directly, the uses that
can be made of them are as veried and numerous as the types of electrical equipment
existing on the market. But, st the moment, ad the cost of investing in cells is
very high, much of the production is limited to small=capacity- equlpment loceted in
isolated placés. Photoeléctric cells are, for example, used in Niger to supply sets
for educationel telev1slon. The other uses of thls equlpment in Africa are as :
followa: : . -

‘‘misrowave links in Zadres
small absorption refrigerators in which to keep vaccines;
portable insecticide atiomizers;
water pumps in Mali, Cameroon, Rwanda.



The . foll&wing four uses of solaer energy,- ncmeiy: ﬁater heatidg,”distillation,'thermo—
solar engines aond photoelectric cells, are the only fields, to the writer's knowledge,
in which installations have been operaiing in Africz for several years.

b

For centuries, Africens heve been using solar energy to dry. food products, espsecially
fish, fruits and cereals., This practice is traditicnel znd does not call for the use of
any equzpment Varicus research centres azre currently applying themselves to the
development of solar drysrs for fish, vegetables and fruit. The purpose of these efforis
is to reduce the drawbacks of traditional drying, i.e. poor control and lack of hygiene
1nherent in traditionsl drying, which prOV1des no protéction againat 1nseots and dust u

Unfortunately, the value of the solar dryer has not yet bepn serlously tested in &
narket study. The "identikits" of solar dryers useful znd acceptable to African soclo-—
economioc . circles have yet to be drawn up. :

The problem is the szme for solar cockers. Several resesrch centres in Niamey (Niger)
and in Bamako (Mali) and technical assistance groups like VITA or even cerbzin
er1v*dualp, such as Mr, Fillippini in Ethiopia, have dealt with the development of
cookers, using direct heating in Africa, = Elsewhere attempis have been made %0 introduce
this equipment in Mexico, the West Indies and Morocco. The general opinion seems to -
suggest the rejection of .this equipment by rurzl peoples but it should be pointed out.
thet there is no long-term end. realisticelly-based study in this field. In 1977, a-
‘Danieh organization embarked on such a study., It provided 250 parabolic solar cookers in
Uppar Volta, but the results of. this undertaking zre not yet known. . The Bthiopian .
Minic ,ry_gf_Educqt;on is at present underteking = similar study.

Much is said abcut solar zir conditioning znd refrigerction, Several firms zre gt
present marketing solar absorption conditicners but becruse of the temperature of 8% to
90D °C, which the..solar collectors must supply, these apparatus are very:expensivey
Meanwhile, dozens of researchers are working on sclar refrigerztors, larger than one
cubic metre,-in Rwanda, the Sudan end TVgypt. For the time being, ne equipment is . -
availcble on the market and there is 1itple hope thet a moderete price will be attained
for seversl years. '

Large—capaclty thermal soélar power plant (from 1 to 10 megawatt) are just beginning
to be tested in Wurope, the United States, the USSR and Japzn. Installation of such
solar plants in smull towns should be technically p0331b19 after 1980.

Wind etergy

Although this form of energy hes beaen used for a very long time in Furcpe, it is not
commonly exploited in Africa. Despite the various attempts to introduce wind elergy on
this continent, particularly in Algeria and in the Sahel, this form of energy has not yet
met with success; many operating tests hove feiled becruse servicing of the equlpment
wes not properly orgenized. A few ~Xxperiments with irrigation using windmills which

seam Lo have succepded nay be noted, pPrtlcularly ‘zlong the Omo River in Etblopla.
tres . v
In the Republic of Cape Verde, dozens of multlbladed windmills, 2 to, 3/1n diameter,

locally manufactured, zre irrigasting fields of flowers in the Islend of Sen Vincente.
The Cepe Verde Islends are particularly windy and the Government there is planning to -
use wind etergy on zn extensive scale. : : -

Biomass pnergy

Biomass anergy is 2lsoc & form of non—conventionzl-energy. Uslng chemlltry and _
knowledge of mlcroblologlcal processes, men can mcke from plants, fuels such as alcohol,
biological methane gas which are used either directly as fuels, or as pnglne fupls, or
to manufecture plastics materlals. :

During the second world war, petrol was scerce in Burope. Cars. lorries and"buSes
Wwere driven through the use of ga&s generetors, which permitited;distillation of wqod;




the gezses thus produced supplied energy to the ‘engines of the vehicles.

The generators are rather impracticil end somewhat dangerous to use but it is
possible 16 replace them by fixed industricl units in which liquid and gaseous fuels
are exiracted, not only from wood but a2lso from sugar and cassave. The liquid fuels. .
obteined in this wey could replece petrol in vehicles, or petroleum in plastics
chemistry. Brazil has fully understcod the importence of biomzss as o source:of
enargy and is introducing 2 policy for the progressive replecement of petroleunm by
biological aloohol, The industrizl chemical firm, Rhéne~Poulenc, and the engineering
. company Litwin heve established a plant capable of producing 260,000 tonnes of
: v polyvinyl chloride 2 year from slcohol produced from. the fermentation of suger cane
|, -: liguor, According to the senior officizls of Rhéne-Poulenc, one of the inestimeble
; . advantages of the agrochemistry of plestios materizls is that the s8.2e of the
: pProgesaing units can be adapted to the local production of alcohol, while units
| - producing ethylene in petrochemistry reach viability only with produstion sbove
. 4006 ,00Q tonnes e year, : S - B
: Nevertheless, it seems that the economic producti.n of biologicel aleohol should
be &n industrial process, even if that does not necessitate huge instzllations. On .
the other hand, it is possible to produce biologicel methane .ges using small units of

thie’ family or comminity type. , B ) B
‘Biologicel methane gas is produced from a mixture of cellulose plant matter

. (nop-lignous) with animal or humen wastes in anagrobic fermentation, that is,

" excluding oxygen from the air.. This mixture is mede in =n apparatus known as & methane
fermenter; it produces a mixture of methane . gzs end carbon dioxide as well as &n
excellent fertilizer for agriculture. The gas thus produced is in fact no different

. from the "marsh ges", produced naturally at the bottom uf ponds. The technology for

~ the "production of biologicdl methane ges is. already extensively used in Chihe where
more than 2.8 million methane digesters are repcrted to be in operation in the . ..
pré¥ince of Szechwan, in thg north, In Europe, many fermenters were used. during the
Second World War by farmers but they later abandoned this technology beceuse the
prices of petroleum products were very low. ' ' : .

In Africa, only a few small private firms are 2t present using this- technology; -
there is one example at Fort Ternen in Kenya. . A .number of Tresearch centres are also
studying the use of this technology in Rwanda, Mzlawi znd Upper Voltz but the process
hes yet to be popularized. R '

In the-introduction, -2n endeavour hes been made ‘to illustrote the Tull extent
. of the benefit which African could draw from rapid and intensive exploitation of non—
. conventional energies. 1% would seem that numerous technolog es exist for the
 exploitation of these energies. Howaver, genuine "dgkploitation: on a large-scdle will
- encounter many difficulties and Africen countries will hnesd to acquire certein’
. administretive end technical facilities .ih order to meke real progress in this field.

Pre—conditions for extensive use of solar energy in Africa _
Throughout the world, planners =nd technicizns tend to neglect, or even
systematically reject, the proper lerge-scale use of non-conventionzl, renewable
sources of energy, except in the case of large waterfalls. This hesitation mey be
expleined by the often decentrzlized neture of these sources cnd the novelty of the
technclogies end equipment required for the explcitation, as well as by the magnitude
of the investment for which they cell. The railways, air transport and other important
. technologiczl innovations suffered from the same hesitation at the cutset. Apert from
. this humen reaction, which is initielly unfavecurable to any change, the preceding pagss
. show clearly that solar energy and its derivatives —- wind energy and biomass energy --
" represent major resources in the service of development in Africa. If Africag "
. countries seek to draw maximum benefit from the resources8 they have in this field, it
- is a matter of urgency thzt they should take the following stepss =~ =~~~ "= == '
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-  draw up a pollcy for the development of energy scurces placing. flrm _emphasis
* on the promotlon of national sources of renewable energy and the progressive
aubstitutlon for’ 1mported ‘petroleum products;

- get up a nat1onal technlcﬂl body specifically respon31ble for asse351ng and
exp101t1ng the renewable sources of ehiergy. This bedy should be of similar.
.structure and have a similar role to the national body reponsible for the
production of electrlclty. It should not only deal with the exploitation of the
non-converitional energles Put sheuld also endeavour to identify the real needs
of the population,’ and determine to what extent theSe lpeds might be met. A 1lst
“of prlorltles is glven below- -

- traln skilled technlcal personnel capable cf installing and mainteining the'
equipment needed for the exploitation of the non-conventionazl forms of energy;

—— set up 2 centre for technological research and development and for the adaptation

- of techniques to exploit renewable energies, if the country has adequzte buman

and financial resources, or machinery for co-operation with other Afrlcan
countrigs, which already have such centres,should be negotiatedfy

- aBtablish & network of stations to measure solar radiation, direct and dlfque,,-
and wind épeed. The recording stations should be suited to the requirements of .
the solar and wind energy exploitation technologies. It is cf vital importance
that the processing and znalysis of the data should be ensured. This task is
greetly facilitated 2t the mcment by the marketing of completely self-sufficient
stations, storing on magnetic cassettes data for 2 six-month period, These
data are subsgquently analysed by mini-computers. - '

=

“If =n Africen country acquires the administrative and technicel facllltles
mentioned zbove and if it cleerly sets out its determlnatlon to develop the exploit-
ation of non-conventional energies, it should be easy for that country to secure the
support of the international financing agencies. The country in question will, thus,
be able to suggest to the variocus sources of bilateral or multilateral ass1stancej
with development projects on its territory that provision should be made for the
inclusion in these projects of equipment and’ technologies for the exploitation of
renewzble sources of energy such as solsr water heeters, solar dlstlllers, wind-
driven generators, solar pumps, methane digesters.

" At the African regional level, the United Nations Economlc Commission for Afrlca'
ig active in the field of the promotion of renewable sources of energy. Wea mzkes’
available to Member States the services of & regional adviser in solar energy and it
is. working on the orgenization of an annual regional seminar dealing with the ‘
application of renewable energies, the first of which covered - Bolar energy in
October 1978, The Commission is promoting the training of technicians, engineers
and research workers in solar. energy through the ellocatien ¢f scholarships and it is
at present seeking resources to eneble it to instzl demonstration equipment with the
aim of creating swareness among Africen leaders and the African public of the
possibilities offered by the exploltatlon of solar, wind end blomass energy.

;/ The road not'taqurby'Lowins, Foreign Affairs, October 1976.

Notes
The original of this article was in the French language.



