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m workshop on_the Bstablishent of & consuu-tive Group oi Solar . .
) leseirch aud Ep_ylicatim (cosm) m lueld o0 8-10 Deee-btt 1986‘ RS

‘et of rgkults’:lntm industrial prodnct,ibn, cg-erciﬁuutﬂm and
uekpread use ’l'he msm W lil ilrav uppn the -odél of the Gonsultative
) on Inte:ut“ional Agticultuul lesearch (OGIAI), pareiculagly in B

5

tion to the m%iliution-af donor intetest wanddsupport. The Ho‘rkshop

uc&untries had to be uuttuud nlong wtl:li the stren;tbenin; of the .

* mn:ries' appropriate scientific snd teclmological capabilimus. 'nu- R o
opprmh vas alscrdeuved gro- MDO') wuclwordc since the late 1970:* T

- "'Industry for Energy mul !ncrgy for Indus/tty,.» ST

,;;{.5".7 ‘He recalled thc series of 1ut¢mt19na1 coufeuuus ut;tng tlu f T
B ntabluhuut of a co-opcutivc sechaniss on ‘solar energy and dnw - f : -
‘ lttmtion to tlu prosotionsl aud 1nfomuou activities muno had been o
punuin; rmrdl this end. Next to c;ricultuu, muno comidcud ‘solar: -
cmzy as tln sector most dcutv:lng of m'o-otion of inumt:lml

1




peration in régearch. It is- mfmmy tenehﬁle. ahma-nt. qnd. ST
ilily auihme in both- developed .na developlng cb\intries. ﬁe outline&

vset up. citing the enuyle of the succlss of ccm and noting tlnt -
ral. po:entiel donors h-ve nlreuly indicntegl the:lt interest in rsuch r

ilSSR, preparatory to UHIDO': rourtlr Genernl Conference, hnd reco-ended T ‘ "
tbe eeublieh-ent of a L'oneultative Group for 801.: !netgy Releu'ch end T
'-Applicluon. Solar energy had also teceived attention at the lu;h-l-evel R
;lipeﬂ: Croup Heeting in Oslo, Norway, on Bnergy end Induutuliuuon. Co
UMt this meeting proponll -aade on specific activities in solar energy ‘ o
: tlu,t could be undeunken by I!NIDO, included the. enluetion of the o
potentul for squ' industrial proeenin; ‘hezt in_the developin;

counttln, ;ouibly ludinz to local mufactute end ~uunbly‘




S : .

tioars. It had uso been ptopbsed that mno shoum pro-bte resurch =

- i i

ta ',ng sohr tadution -uéureuentc. lhin aprlication areas were sohr ,
rying (A7), water. heatin; (33), watgr treatment (26), cooling: -and e T ,

rigeration (2%), solar cooking: (16), and water pumping (13); 6
nstitutes were engaged: in research on industrial process heating aud & . L
olar. energy for: greenhouus. The research and develop-ent budgets '

ig _eto of 083190 000 to 200,000, v:lth an average profeuioml utaff of
lkﬂevet. it 1s not at all evident that activitiu are being ‘
praonized in such a way as to achuve ux;lm- imct tn the emgy

'tor globally. p;tticularly in developing couutriet, ,

o ; A :

Jl.* '!be Horkchop ﬂs of the opinion that nveul factors thuc iudicatel
< ’t!m: the uagc has nov\ bun reached where a more decisive thrust tmtd- K
E eo-omauon is. nudod. -Among the tacl:on are the relatively tugunt ’
’ ;nnds in solar energy equimt productiow and lhtpunts, the somevhat
: cqntucung trends in ngard to tln quantus ‘of research funds being
'_cllamllod mto the field of solar energy; the svailability of s certain

‘l-gunt of experience in the utilization of solar energy oquip-cnt by the
" developing countries; the existence of s large number of institutions in

developing countries carrying out resesrch in the field of sola: energy;




H V not laast, the ntdely expressed desire fo; intemttoul co= - Eoec C »
perition. This, tbgethtr with the. o-)goiﬁg though li-itul th-bperation'~ B

t the regiannl level calls for the establishsent of a Consultative - Gtoup :

8 Solar: nuergy lesureh aml Appliénthn (ooszu) ac the intemt‘lbilll

(a) A recognition tlul: solar energy an ihpdrtmt tool for S
o developnent. Sohr euergy is. altudy co-petitive for. rmte \ o
= ~area. applications, lmt the tat;et must be to widen its mrke!: "
:ln the developing countries. "With approprhre research and .
develop-ent, cost could:- be tubstnntially 5educed, thus ope/ning : \ =
Crup new opportunities in dcveloping, countries for fte - ° Lo . '
applicstion. In addition, through the. appuj:ation of advanced =

- ~teclmologies, solar energy devices could be ude nore -

o ff:lcient, rellable and l:llple to opetate. i e e .

() 78011: ’enﬁrgy should ot be »v‘xen\d in fgolatior from other * -

' - sources of energy. It havs Ato be an integral ptrt of the ,
country’ a oveull mrgy plaus and developunt objectives. ;’ ]
COnlequeucly, its role in :ovgggll development planring has to
be glgarly-A defined. These two rgquirugnts nake it uéceiurj‘ T
that solar energy fcs deiél&pinz countries be prozuui- i \
oriented rathet ‘than a collection of isolated projccu. Such

8 prograsme would have to cover all upecu of activu:lu in

~ the field of solar energy, from research and the’ ﬂnvclopnnt -
of teclnology to -ocio-ccouo-:lc umu, ptoduetton.

. commercialization etc. . 'l'o ensble solar “energy £o be includcd
in overall development planning_,ﬁ up-to-duq snd appropriste

~ data would have to be made svailsble. This would require both




wmonitoring and ms.' eseiilisheat of joformstion systems. It
vas. also stressed that solar energy -ctivities needed a IR o
) mtioul fot:nl point or ;ovement agencyutesponsible for Its T o
pruntibn and developnent. '

- q,ff“‘ .

o

;_:,itr enetgy iu generﬁl, ani espeehlly in- the developing S s

émtuet. faees a miibet of -Ijot mttnnts; 'nlese

- expmd -arkel:s uul teiluce' costs. - Fart CIR0| .
cnrrent low oil prices at: the premt ti-e. c.o-med vith a R o w
- fow years ago, this lus a '

L”,”ﬁiluing ‘effect on- sohr ener;y

: "i‘keloment. Bwevet, this sitvation: vhich is dependent on
political as vell as econo-ic factors -ay no; be an -
appropx’;};e 8 gnal fot efforts in the develaping couutries on ‘ e
solar energy. Finally, the energy -atkets in developing L L
coe-‘ttles :I.n ‘which solai is co-peting, tend to: be regulated by -
govern.ents, 1.e. heavily sulnidized “This makes it very

difﬁeult for a new source of ener;;y to break into these : o o ;_,

larlaets witbo-xt equal econo-:lc support.
Himy .'on'r -“e:ietsy 'd‘evices on the uriiet 4in sone de'ielobing e
countries are poorly lade and, tbetefore, have low levels of St
N rel:labiuty. Slwuld this pattern cou:inue. sohx “energy - will ‘ »
'acquire a8 bad reputation among concumu that w:lll be hard to
- clupge. In developing countries there ao-eeiun, is-a lack of
,'__'ccigpu;ﬁc xleakdeujlrnip in soler emergy res: itch. Thus tesearch _
'aiui deuloplent in the ficid-leciu ~c1¢atly_-¢ietﬂued 'ingl - o
e ulevaut priorities. There is also & marked shortsge in nﬁy . |
cases of - trained omulun aud tcchnlcum m the field of
" solar energy. These. have a msnt:[ve inpact on resurch, -

.- demomstration and commer:islization.




- The. ’aevelopnent -ia lﬁpllution of new teeimologiés, such a8
S sohr. 1: often hiulﬁ:appul in developing countries By the :
b poor lin},ages a-ong the: Ilitifetent sectors of “the econoiy and AR
'the yumt drpart-ents invcllvul., D:lffere*nt yu);nc ) ‘ :j ’ S =
»ins'titnti.nk 9ften nperate w:l.thlittle or no tegard for :he \ L

: ;hynevteehnology wbicli hu to*be abcotbed by the co-etcial e 9
und houuhold sectots requ:u:es & widespuad and. extmive - SR

,f'

B \:public edncation and pro-otion progt,a-e A technology such et

“as solar enetgy is -too oftgn seen as“a bhck box and 13 vot . - ‘ f:;'?{._ - =
_also related to the. social condttiou of the cointry, - Fot BRI R
R solar energy to make e bxeaktlu'ough u is’ euential that_ a - . : e
) ’public ‘awareness prograﬁe be developed aud ilple-ented./ '!liis L
" should- be a;-ed at ~a11 lenlc of -ociety fro- school cbildren -
“to policy ukers.j SRR -

S
|

~

'Comiderable remrclt and sppucation on solar mrgy hu been "
" .goiag on in both dgveloped and- deulopiug countries. A " o
, . certain amount of co-opeuuon llu been undertaken utmn ' : :
. developed alul developing countrus. but Vcry little as yct S
/ betmn the devclopiug couutt:lu theuelvn. " There u still -
: lcnty of roox for uuateh, dnonctutiou and =

cmctculiuuou. upocully nflocung local conditiou, ' o
pr:loruus nud c.pabiutiu in thc dcvcloping countries. '!Msf R _
, rcmrch and developmént work sust have as its basic gosls o e,

'cou nducuon, uliobiluy uud cilplicity of opeutm /

iy

An ares where dgvcloping countriu lnut do -1ack’ adoqmtc - _,t S
cfton can bc chniucd rnutch-uhud sctivities tor
'aolar mtgy, nrticuhrly techuo-economic uudiu. Ilnu




resenrch progte-es have to be undettaken as ilportene S 2
adjuncts ‘to. the l:eclmicel tesearch -and: develoynent work on '
' sollt energy. From: experience in nl:her energy arens, e
wltidisciplielry researeh groups comprising scientists; . I
*engineers, econuiists and soeiolagists -ey be the st : L : oo :
approprihte fbt this solar euergy research-rehteﬁ activ:lty. R ST ;_f;\

N e P P =
- . o8 z . : : . R i

&

(f) 'l'he Gtoup endorsed the proposal of WIDO for the estebiiah-ent - i

- written-ind ral doib
] the CGIAR could serve as a -odel and itsf experience be a.
useful emple for the operation of the GOSEIA

The Hozkshop divided into tvo wrk:lng groups to exnine ‘(a) the i
1cy aspects of the Coqsultative Gronp, aud (b) teclmj.cal R SR
"ideratioﬁs, respectively. TEeoost T E e : SRS SRR
_ = s _— - < . - L § R

'@@clusig»ﬁs and ’Recc-'end;{tiéns o . e, T
- (;;;) Pbli'czras& ‘;-fi‘ L e T

, 'l'he workshop euvilggeo the" Consultative Group on. Solar anrgy B )
search snd lpplicatim (COSERA) as an institutional gtoup of - . -

of excellcnce in umrch and sppucationgs of lolar mtgy, or iutctut :

: in the pro-otiou of the. harneuing of sohr energy to dovclomnt n2eds

iu various psru of the world. The mbcu npnmuu; these '

’ iutitutions will be diu:luguuhcd personslitiss of recognized standing
in the field. 'nu cosznA, u it is to achuvc the objectives cuviuzod S
“by the Horluhop and dcuihd hcreundct, nuds to Iuv¢~ the puutn aud -

" credibility essent{sl for playing. tbu role. - L , B




“The cosm 1s tbus seen as. a high—level forih for identifying. s
‘ : colleetive inteuction of its -e-bers. (a) tbe priority neeils in

AT

contribnting to the acldeve-ent of -axi-ﬁ effectivenen hr

\_'f“/ T

\ES - —-

- pto.og:ing clour :lutegtatiow of the telull;s of iolur energy
) reseatch. develop-eut and applica;iouc, in the mrall energy

their develomnt phnn:lng fot s better life; Y

~ '-'» >

. - makers, planun, lc:lent:lltl, teclmichuu, indutrmuu,
bcukcu. pro-ourc, aud the _public) in lutuuiug soht muy
cffcctivcly to opeciﬁc mttm! uudc

It u of putlcuh: tlportmn at tbil ssm tbu the couu be .
yojtu-ormr.d, ut.br than rntruud to compcucl fomlgtw Ic
mld thus consider. ptopollh fct nmrch, dnclopuut pnd spplications

- for vecommendstion to Mtn mhr as well as propose to inu:uud
mun pujccto it cmmu of high priority, and iuuuu its -
- uuzmn to help ‘them; ss they wuu, in fulfilling their opecitic ‘

N

tbe flow of fnnds to. research es:aum-encs, vhether - | ..
govgrn-ental ot 1u huhwtxy, and lobili:hg mre fundo for the o

Il:l.gh priouty and ;ost prp-iaiag activitiu i.n the fiehl, as - - T
menuﬂed through its. deuberqﬁom, R IO

. . . = - P N

“.:  plans of countuec or regions and with:lu the ffuuwrk of =

T e ¢ .trmtmll‘ utioml unbiutu& Qt all lcnh (doeuian -




L supporting training and unpower develop-ent in thc field of

solar energy recearcb aud &pp];ications at_ all levels-

- ) . ~ [P wom -

- . T R

- : ‘ establishing andlor strengthenini -echanisu for tl;g exchauge SR g
of experiences and iufemtion' FRT R 3

= 7 supportiug the authoring a:nd publication of directories, .

' ? guidebooks, and ‘other™ publications providing infomtion on' ST
co-erciauy exploitable technology, criteria and" paralleten Co- |
in s&ticfyiug national ‘needs, effeetive pronotion and S B
nrketinggof solar energy applicationai and L - - V"f_‘: L

A

if_ ¢tting— up and/or ctrengthening existing centres of
mclhm, at regional and international \hnh, as deued ‘
neceuary and useful. . ~ s - -

LA

‘rlu couu is not an intcrgovcmncntal body, nor - will it dictatc : :
vhlt needs to be done. It should endeavour to erlouizc to the extent .~ - -
; u:\\, 7‘ ppnibh the variety of. ongoing efforts and- support nev worthvhilo ones. - : i
o }-u will havc to function vith a -inim of legal or bureaucratic ,4
cmtuiuu, nlying uinly on its prntizc nnd cudibility in nchicvins ]
iu objcctinl, and in ucuting & minimun lcvcl of obligation on the part
of psrticipuiu oruniutiom, pnrticuhtly -donor uencin, in tln




iws effnrts Lndxexperiences. The msm will ot pteclude any :-f e
ral »o-operat:lon, nov or in the fﬁture, nor vfll it substitnte s ~ 0

5 fn conntties or interfere vith ‘existing co—ercm ’ﬂovs

«in Vlve-ent of J:hoxe bodies. wil:hin nld vithou t, ] ,
n tified as. desirable aud inte,rested participants in the establish-ent
he cosm 'l'he ‘Workshop fntther reco—ends that on the: basis of the
ings of the ta,sk* force, :!NIDO organize a neeting in wicmmsm will
stablished It is hoped that sucb a -eeting be organized - by. UIID? ; »
re the end of aext year.,,: In: the -eantlne llllIlJO is urged té conti,pue oy
activities in providing technical ass’ stance gnd infomfion, ‘;‘ :

ﬂ'\“’f ,

f n'egrly stage to identify clea:ly subject areas oi }&D and luitable o

, ~¢n1£catiom vhere effective mtcruatiml co*opeution uy be ptiurily/ : b_

. utiuzed. Specific areu in thiv coutext vould be consi;lered uuder two T
hroad headings, thcse beiuz ”lar photovoItaic and -olar thcilal uany

Q-\

'« mf thc aspects 3:9ntueud\under uuing, ulubiuty and ntetuu o T 7 [
rcmrch are comson tQ both uchnologiec, e U ne S
lum’- Of RED: . - e ’

.'j - Roiiqbﬂity sb§uid be cu‘ablu_hqgl for lyiluo and _co-pot’wntq; o
- under a widé range of climstic conditions. Use-could be made
- - initially of existing testing f{aizi‘uuu‘in such countries as
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the USA, Australia and those in the European Zconomic
Community. These tests should address imporrant issuves such
as wmodule encapsulation, durability of interconnections, and

materials degradation.

Efficiency testing. This is seea as a vital area relevant to
the reduction of total system cost. There is a requirement
for testing under well-defined siamulated radiation conditions,
and for practical outdoor testing. It is anticipated,
initially, that such tests could be arranged on a co-operative
basis with well established laboratories in developed

countries.

Systems research. 1In an attempt to develop optimized systems,
it is recommended that attention be focussed on both high

efficiency - high cost systems, and on lower efficiency - low
cost systems. Sufficient emphasis should be given to balance

of system component design to ensure good matching.

Although many programmes of research into materials and
devices are being carried out by developed countries, the

Workshop recommends that these should also be performed in the

- developing countries. The existence of such research groups

could ultimately become the origin of or support for local

industry.
Indicative Applications
(1) Photovoltaic systems. These should include the following;

water pumping and treatment
conmunications

medical refrigeration

village lighting

rural educational radio and T.V.

small-scale power for rural industries




2l. These should all be examined with a view to gaining hands~on
experience and aiding in the training of locally based techniciang. It
should be realized that in many remote regions such systems are already
cost—-effective and are sometimes the only logical solution to the
provision of off-grid power. Even though the impact on overall energy
economies may be small, such systems could substantially enhance the

quality of life in rural communities.
(ii) Solar thermal. These should include the following:

- #ater systems, including desalination and treatment

- drying systems to reduce post-harvest losses

- cooking and food processing

- cooling and refrigeration

- solar water heating (for hospitals, medical appliéations,
tourist hotels, laundries, and food processing plants)

- passive solar energy applications in housing

22, The Workshop emphasized that the widespread use of solar thermal
technologies will enable developing countries to lessen their dependence
on imported fossil fuels, improve their balance of trade situation

substantially, as well as maintain the health of their eavironment.

23. One of the primary duties of the task force to be set up to
consider the establishment of the COSERA would be to build up a tentative
portfolio of R&D and application projects in developing countries
suitable for promotion at the international and regional level. In this
task it would be important to examine existing projects im various
regions which may be appropriate for funding, and to evaluate the
potential for projects in other regions where none are currently in

exigtence.




- 13 -

24. Such a portfolio of R&D and cpplication projects necessitares that,
as mertioned in the Recommendations on Policy Aspects (p.9, para. 18),
consideration be given in due course to the establishment or
strengthening of existing centres of excellence in developing countries,
suitably located to serve as specialized centres of international scope
for research, development and formal training of professional and
technical staff. It may be advantageous to invite specialists from
developed countries to advise in the establishment and direction of new
programmes. = However, every effort should be made to utilize local or

regional experts in this capacity wherever possible.
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ANNEX I

LIST OF PARTICIPANTS

UNIDO Experts

Adnan Al-Homoud Tel: 834580
Manager of Energy Department
Kuwait Institute for Scientific

Research (KISR) Telex: 22299 and 23570
P.0. Box 24885 Cable; SCIENCE - Kuwait
13109 Safat kuwait

P?ieter W. Bergewei jer Tel: (015) 787071
Scientist

Technisch-Physische Dienst TNO-TAQ

P.0. Box 155

2600 AD Delft

Netherlands

Prof. A. Boettcher Tel:; 02461-613009
Coordinator for Bilateral

Cooperation of the Federal

Ministry for Research and Technology
Kernforschungsanlage Juelich GabH
KFA-International Bureau Telex; 833556 KFA D
P.0. Box 1913
D-517 Juelich
Federal Republic of Cermany

Prof. Ivan E. Chambouleyron Tel: (192) 391232
Head, Photouvoltaics Group

Institute of Physics Telex: (019) 1150
Universidade Estadual de Campinas

UNICAMP :

P.0. Box 6155
Campinas, S.P. 13,100
Brazil

Prof. William S. Charters Tel: (03) 3446741 (off.) or
Reader in Mechanical Engineering (03) 3446619

and Deputy Dean of Engineering (03) 8485031 (res.)
Mechanical Engineering Department
University of Melbourne Telex; AA 35185
Parkville, Victoria 3052 Cable; UNIMELB
Augtralia

also:

Chairman

Victorian Solar Energy Council
10th floor

270 Fliners Street

Victoria 3000

Australia
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Timothy J. Coutts Tel: (303) 231-1261 (off.)
Principal Scientist : (303) 292-7490 (res.)
PV Measurements and Performance Branch

Solar Energy Research Institute (SERI)

1617, Cole Boulevard

Golden, Col. 80401

USA
Ossama A. El-Kholy Tel: 835034
’ Senior Adviser
Kuwait Institute for Scientific Telex: 22299 and 23570
Research (KISR) Cable: SCIENCE - Kuwait

P.0. Box 24885
13109 Safat Kuwait

Ali M. Kettani Tel: (966) 2-6322273 (off.)
Director—General (966) 2-6691010 (res.)
Isiamic Foundation for Science,

Technology and Development Telex: 604081 IFSTAD SJ
IFSTAD
P.0. Box 9833
Jeddah
Kingdom of Saudi Arabia
Prof. T.K. Moulik Tel: 407241-246 (off.)
Indian Institute of Management 407241-378 (res.)
Ahmedabad (Gujurat) 380015 Telex: 121-351 IIMA IN
India Cable: INDINMAN
J.E. Stevens Tel: Harvare 34908
Chairman
Solar Energy Society of Zimbabwe Telex: 2074 ZW
P.0. Box HP 119
Mount Pleasant
Harare
Zimbabwe
Volker A. Wittwer Tel: 761-401640
Head, Collector Department
Fraunhofer Institut fuer Solare Telex: 761-187 FHISE

Energiesysteme

Oltmanastrasse 22
D-7800 Freiburg
Federal Republic of Germany

UNIDD Secretariat

Deputy Director-General Tel: (0222) 2631 3730/31

Department for Industrial Promotion, Telex: 135612 UNO A
Consultations and Technology

United Nations Development Organization

UNIDO

P.0. Box 300
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ANNEX II
LIST GF DOCUMENTS

Aide Mémoire

Igssue Faper Establishment of COSERA: Issue Paper
prepared by the UNIDO Secretariat

Conference Room Papers:

CRP. 1 Provisional Agenda

CRP. 2 Provisional Programme of Work

CRP. 3 Provisional List of Participants

CRP. 4 Provisional List of Documents

CRP. 5 Directory of Solar Research Institutes

in Developing Countries (Addendum 1986)

CRP. 6 Consultative Group on International Agricultural
Research (CGIAR) - a brief review

CRP, 7 A review of economic and technological requirements
of solar cells: status and research directions of
polycrystalline thin film devices, by T.J. Coutts

CRP. 8 New concepts in the field of thermal conversion of
solar energy, by V. Wittwer

CRP. 9 Solar Thermal Technologies, trends in research,
development and commercialization, by Prof. W.S.
Charters

CRP. 10 Regearch and Development of Solar Energy Technology
in India, by Prof. T.K. Moulik

CRP. 11 Solar Energy in Latin America, by Prof. I.
Chambouleyron

CRP. 12 Sclar and renewable energy in Zimbabwe and SADCC,

utilization and future development, by J.E. Stevens

CRP, 13 Working paper for the preparation of a
Prefeasibility Study for an Islamic Programme

CRP. 14 Prefeasibility Study, Islamic Network on Renewable
Energy Sources




R TV TSIV T Wt TS TR T T AR TR TR R AT T T RS

Background documents
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Solar cell materials and fabrication technologies,
by K.N. Boer

Study on amorphous silicor solar cells, by A. Madan

Global trends in techmology, policy and firm
strategy in photovoltaics, by K. Hoffman

Solar powered Stirling engines and their potential
uses in developing countries, by W.T. Beale

Cirectory of Solar Research Institutes in Developing
Countries, prepared by the UNIDO Secretariat
(UNIDO/IS.341/Rev.2)






