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SCIENCE AN D TECHNOLOGY, RESEARC H AN D DEVELOPMENT , 
ENERGY AN D THE LDCs : 

RAMBLING THOUGHTS FRO M A N ACADEMI C 

Prof. J  Manrakha n 
Vice-Chancellor, Universit y o f Mauritius , Reduit , Mauritiu s 

TERMINOLOGY 

There ar e innumerabl e way s o f lookin g a t "science" , "technology" , "research " an d 
"development". I n lin e wit h evolutio n o f thinkin g an d practic e ove r th e las t fe w 
decades, i t woul d b e bes t t o thin k i n term s o f a  science-technolog y continuum . 
That continuu m shoul d b e regarde d a s a  strongl y interactin g "know-why/know -
how" system , an d fo r ou r purposes , th e emphasi s shoul d b e o n th e "know-how " 
part o f th e continuum . Th e "know-how " par t o f th e continuum , i n particular , ha s 
to operat e withi n socio-politico-economi c contexts , bot h nationa l an d 
international. Alon g simila r lines , researc h an d developmen t (R&D) , shoul d bes t 
be regarde d i n "know-why/know-how " continuu m terms , agai n operatin g withi n 
socio-politico-economic contexts ; par t o f th e science-technolog y continuu m 
prior to , an d excluding , mas s industria l an d commercia l productio n operations . 
Moreover, "technology " woul d als o includ e managemen t concept s an d techniques . 

FROM TERMINOLOGY T O MODEL : MAURITIUS 200 0 

The vie w o f scienc e an d technolog y outline d abov e ha s foun d expression , an d 
practical applicatio n i n th e "Mauritiu s 2000 " concept o f th e university . 

(i) Ther e i s nothin g particularl y extraordinar y abou t th e yea r 200 0 a s such . 
The Mauritiu s 200 0 concep t i s a  flexibl e on e whic h enable s th e universit y 
to us e a  fairl y lon g time-horizo n t o buil d alternativ e internall y consisten t 
scenarios, workin g backward s t o th e presen t i n attemptin g t o fin d 
practical solution s t o existin g an d foreseeabl e problems , withi n a n 
integrated an d dynami c context . 

(ii) Variou s workin g group s a t th e University , operatin g o n th e 'swi m o r sink ' 
principle, ai m t o cove r amon g other s biotechnology ; energy ; employment , 
productivity an d industria l relations ; macro-economi c modelling ; 
microelectronics an d physica l resource s planning . And , amon g th e ne w 
areas th e Mauritiu s 200 0 studie s wil l shortl y cove r ar e foo d an d nutrition ; 
women studies ; th e smal l farme r concept ; th e welfar e state ; an d 
industrialisation. 

(iii) A s anticipate d ther e ar e interaction s betwee n th e severa l exercises . 
Indeed, energ y consideration s hav e require d revie w o f initia l aim s o f mos t 
of th e Mauritiu s 200 0 exercise s i n progres s an d planned . Ther e i s a  nee d 
to develo p a  methodolog y concernin g measuremen t system s t o enabl e th e 
integration o f th e variou s Mauritiu s 200 0 exercise s fro m th e poin t o f vie w 
of scienc e an d technology , an d thei r repercussion s i n society . Energ y 
considerations appea r t o constitut e a  usefu l starte r here , fo r example , b y 
adopting a  "carryin g capacity " approach . 

CERTAIN ISSUE S CONCERNING ENERG Y RESTATE D 

It i s convenient , a t thi s stage , t o restat e certai n genera l remark s o n Energy . 
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(a) Th e distributio n o f non-renewabl e energ y resource s i n th e worl d i s ver y 
uneven; "poor " countrie s are , i n general , als o "poorl y off " i n thos e energ y 
resources (excep t fo r certai n oil-exportin g countries) . Moreove r thes e ar e 
becoming scarcer : a t curren t rate s o f consumption , presentl y know n oi l 
resources ar e estimate d t o las t 3 0 t o 5 0 years , whil e coa l resource s ma y 
last 20 0 t o 50 0 (possibl e 800 ) years . An y majo r increas e i n coa l us e ma y 
lead t o environmenta l problems . I n an y cas e Africa , a s fa r a s i s know n a t 
present, i s deficien t i n coa l reserves . 

(b) Th e consumptio n o f energ y i s als o uneve n throughou t th e world . Aroun d 
70% o f th e world' s population , accountin g fo r 20 % o f th e world' s annua l 
energy consumption , hav e a  pe r capit a consumptio n o f good s an d service s 
of betwee n one-tent h an d one-twentiet h o f th e correspondin g figur e i n 
highly industrialise d countries . Ther e i s a  relationshi p betwee n gros s 
national product s (GNP ) pe r hea d an d energ y consumptio n pe r head . 
Because o f increasin g populatio n an d risin g averag e energ y consumptio n 
per head , th e world' s energ y consumptio n i s increasing , althoug h les s 
rapidly tha n previousl y sinc e th e mid-1970s . Relationships , expresse d i n 
the languag e o f mathematica l statistic s hav e been , an d ar e being , foun d -
for example , betwee n GN P pe r hea d an d commercia l energ y consumptio n 
per head , o r i n inter-sectora l input-outpu t tables . Thes e relationships , 
besides providin g furthe r insight s int o economi c developmen t processe s 
are als o ver y usefu l i n mor e specifi c energ y studies , particularl y i f non -
commercial energ y coul d b e brough t int o th e reckonin g wit h implication s 
for renewabl e energ y resources . 

(c) Ther e i s a  nee d fo r considerabl e increase s i n costl y an d time-consumin g 
efforts (includin g R&D ) t o explor e an d exploi t ne w fossi l fue l resources , 
geothermal resources , nuclea r fissio n an d fusio n systems , an d i n 
connection wit h renewabl e energ y resource s (e g direc t solar , wind , tide , 
hydroelectric an d biomas s conversion) . Eve n so , mos t forecast s (1 ) see m 
to indicat e tha t b y 200 0 A D th e maximu m contributio n o f renewabl e 
energy resource s t o overal l worl d energ y deman d woul d b e i n th e rang e o f 
5% t o 10% . Bu t Afric a i s mor e favourabl y place d tha n thes e world-wid e 
estimates suggest . An d i n Mauritiu s biomas s prospect s ar e wel l beyon d 
such estimates . 

(d) I t i s soberin g t o reflec t that , onl y a  fe w year s ago , mos t forecast s wer e t o 
the effec t tha t th e long-ter m tren d i n th e worl d averag e energ y pric e 
would b e a n increasin g on e i n rea l terms . Bu t b y ho w much ? Coul d 
renewable energ y resource s no t com e t o th e rescue? ; i f so , how an d when ? 
-these ar e som e o f th e question s w e nee d t o reflec t upo n (2). 

ENERGY AN D THE LEAST DEVELOPED COUNTRIES : 
THE BROOKHAVEN STUD Y 

The Brookhave n Nationa l Laboratory , commissione d b y th e U S Agenc y fo r 
International Development , produce d a  repor t i n 197 8 coverin g th e energ y needs , 
uses an d resource s o f developin g countrie s u p t o th e yea r 200 0 A D (3) . Man y 
non-OPEC developin g countrie s wer e alread y i n seriou s difficultie s wit h 
increasing energ y costs , growin g population s an d urbanisation , worsenin g 
unemployment an d balanc e o f paymen t problems , an d wit h recurren t foo d 
shortages. I n th e absenc e o f remedia l measures , th e Brookhave n stud y 
concluded, th e positio n i n thos e countrie s woul d b e aggravate d an d becom e 
catastrophic, wit h th e whol e ecosyste m supportin g th e rura l poo r increasingl y a t 
risk. 
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That study , b y n o mean s th e mos t pessimisti c a t th e time , recommende d findin g 
solutions t o th e energ y problem s o f th e LDCs , i n term s o f exploratio n an d 
exploitation o f renewabl e an d non-renewabl e resources , productio n an d 
consumption aspect s an d stresse d bot h technologica l a s wel l a s socia l aspects . 
Energy, i t stated , "drive s th e machiner y o f a  natio n i n al l it s vas t human , 
cultural an d economi c complexity" ; energ y assistanc e programme s woul d onl y 
succeed i f conceive d an d implemente d wit h "du e respect " t o tha t complexity . 
The Brookhave n stud y estimate d th e tota l investmen t required , u p t o th e yea r 
2000, t o enabl e non-OPE C LDCs , a s a  whole , t o reac h energ y sel f sufficienc y a t 
US $125,000 millio n i n term s o f 197 6 prices . 

APPEAL TO THE CONSCIENCE O F MANKIN D 

The Brand t Commissio n (1980 ) wa s t o appea l t o th e conscienc e o f mankin d fo r 
the elaboratio n o f a  Ne w Internationa l Economi c Orde r (4) . I t addresse d itsel f t o 
energy thus : 

(i) Energ y canno t b e examine d i n isolatio n bu t withi n a  generalise d an d 
integrated contex t o f majo r worl d problem s (includin g food , hunger , 
poverty, unemployment , health , educatio n an d s o on) . 

(ii) Unti l th e tur n o f th e century , th e mai n energ y sourc e o f th e worl d wil l 
continue t o b e oil ; arrangement s hav e t o b e mad e a s a  matte r o f urgenc y 
to protec t th e economie s o f 'poor ' countrie s agains t shar p pric e increase s 
in energ y an d t o provid e securit y o f supplie s t o thos e countries . 

(iii) Transitiona l measure s ar e necessar y i n shiftin g fro m oi l t o othe r energ y 
sources, includin g suppl y plannin g an d management , ver y costl y 
exploration an d developmen t o f energ y resources ; th e 'South ' mus t no t b e 
forced t o adop t expensiv e ne w technologie s fo r alternativ e energ y 
sources; a  Worl d Energ y Researc h Centr e shoul d b e se t u p unde r U N 
auspices. 

(iv) Energ y conservatio n i s crucia l an d ma y necessitat e internationa l 
agreement an d surveillanc e fo r al l countries ; however , th e world' s energ y 
(and other ) problem s mus t b e solve d b y peacefu l mean s an d no t b y force . 

SHOCK WAVE S 

On th e othe r hand , Toffle r (1980) , striving t o shoc k u s int o becomin g consciou s o f 
the adven t o f a  ne w Thir d Wave ' civilisation , ha s highlighte d th e followin g 
features: 

1. Prio r t o th e "Industria l Revolution" , mankin d live d withi n it s energ y 
"income" o n many , disperse d an d renewabl e energ y sources , i n th e main . 
Thereafter, industrialisation , usin g concentrate d an d fe w energ y sources , 
led t o depletio n o f energ y capita l a s a  resul t o f buildin g "towerin g 
technological an d economi c structures " o n th e assumptio n tha t chea p 
fossil fuel s woul d b e "endlessl y available" . 

In th e process , ther e wa s a  "dramati c reworkin g o f th e landscape " 
requiring mor e comple x coordinatio n betwee n cit y an d countrysid e tha n 
hitherto, wit h considerabl e flow s o f people , food , energy , ra w materials , 
on th e on e hand , an d manufacture d good s an d services , includin g 
information, o n th e other . Moreover , whil e fossi l fuel s accelerate d 
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markedly technologica l an d economi c growth , "energy-thirsty , brut e 
technology" exploite d thos e ver y fossi l fuel s eve r mor e rapidly . S o muc h 
so, tha t th e civilisatio n w e kno w o f toda y i s i n th e throe s o f violen t 
disintegration wit h man y a  crisis , includin g ecological , socio-politico -
economic ones . 

2. Man y ne w idea s fo r centralise d an d decentralise d large-scal e an d small -
scale energ y productio n hav e bee n though t o f already . Wit h othe r 
developments wil l com e a  ne w civilisatio n whic h wil l dra w upo n a  ver y 
wide variet y o f energ y source s -  "hydrogen , solar , geothermal , tidal , 
biomass, lightnin g discharges , ultimatel y perhap s advance d fusio n power , 
as wel l a s othe r energ y source s no t ye t imagine d i n th e 1980s" . Th e 
technological bas e o f suc h a . civilisatio n wil l b e fa r mor e diversified , 
"springing fro m biology , genetics , electronics , material s scienc e a s wel l a s 
outerspace an d under-the-se a operations" . Mos t technologie s wil l us e 
less, no t mor e energ y -  thu s th e energ y require d t o produc e 9 0 mile s o f 
copper ca n eve n no w b e use d t o tur n ou t 80,00 0 mile s o f optica l fibre . 
They wil l b e smal l i n scale , simpl e an d saf e t o operate , wit h "waste s o f 
one industr y predesigne d fo r recyclin g int o primar y material s fo r 
another". Majo r societa l changes , however , wil l onl y b e fel t whe n th e ne w 
technologies suc h a s biotechnology , se a nodul e extractio n an d utilisation , 
microelectronics an d computers , lin k togethe r wit h a  ne w multi-source , 
renewable energ y base . 

Significantly, bot h th e Brand t Commissio n (1983 ) an d Alvi n Toffle r (1983 ) hav e 
maintained thei r previou s views ; i f anything , th e latte r hav e indee d becom e 
reinforced. 

THE DONS IN CONGRESS A T VANCOUVER, 1978 

Less tha n si x month s afte r th e publicatio n o f th e Brookhave n study , th e 
Executive Head s an d othe r representative s o f Commonwealt h Universitie s me t i n 
congress a t Vancouve r i n Augus t 1978 . Topi c 1  o n th e agend a deal t wit h Th e 
World Foo d Proble m an d th e Universities' ; ther e wer e t o b e fou r subtopics ; 
namely 'productio n potential' , 'population' , 'energy ' an d health' . (7) 

Significantly, th e interrelationship s amon g food , energy , povert y an d genera l 
socio-economic factor s a s wel l a s mor e obviou s scientifi c an d technologica l 
considerations loome d larg e i n th e paper s presente d (illustrate d wit h statistica l 
tables) an d th e ensuin g discussions . Amon g topic s raise d an d debate d wer e 
energy budgets , source s an d potential s o n a  worl d scal e an d fo r certai n individua l 
countries, th e uneve n distributio n o f energ y productio n an d consumption , effect s 
of prices , internationa l issue s includin g a  Ne w Economi c order , renewabl e energ y 
technologies includin g conservatio n ones , ne w socia l arrangement s t o utilis e 
energy (e g communa l cooking , bioga s generation) , energ y farming , energ y 
analysis o f agricultura l system s (includin g subsistenc e ones) , ho w t o increas e 
energy efficiencie s o n farms , th e transitio n fro m traditiona l energ y resource s t o 
more commercia l ones , energ y dependencie s o f LDCs , scientifi c technologica l 
assistance t o LDC s an d s o on . 

Obviously, th e rol e o f universitie s wa s highlighted . Apar t fro m teachin g an d th e 
ability t o provid e a  foru m o f discussio n fo r clarifyin g an d sharpenin g argument s 
objectively, th e multidisciplinar y natur e o f mos t universitie s provid e th e latte r 
with undoubte d advantage s i n energ y studie s an d research : 
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"Universities, throug h th e skill s an d dedicatio n o f thei r staf f an d students , 
have unlimite d possibilitie s t o contribut e t o th e solutio n o f nationa l an d 
international energ y problems . Specialise d researc h contribution s o n th e 
scientific an d technologica l aspect s o f energ y production , storag e an d 
consumption represen t obviou s area s fo r detaile d wor k an d muc h i s 
already goin g o n i n thes e domains . A s researc h move s awa y fro m th e 
fundamental en d o f th e spectru m toward s th e developmen t an d 
demonstration stages , universit y personne l ma y nee d t o contribut e mor e 
in governmenta l an d industria l setting s tha n withi n thei r ow n laboratories , 
but thi s i s a  familia r concep t no t restricte d t o energ y research . Th e 
techniques o f energ y analysi s an d modellin g (wit h a  vie w t o assessin g th e 
complex interaction s o f economic , socia l an d environmenta l factor s wit h 
medium an d long-ter m projection s o f energ y suppl y an d demand ) ar e stil l 
at a n earl y stag e o f thei r developmen t an d ca n presen t a n intellectua l 
challenge t o th e proble m o f providin g energ y fo r developin g countrie s i s a 
challenge t o th e idealis m (hopefully ) i n u s all. " 

George (1979 ) 

MEANWHILE IN MAURITIU S 

Energy consideration s wer e als o t o loo m larg e o n th e University' s agend a i n 
Mauritius, a s wel l a s o n thos e o f organisation s an d person s outsid e th e Redui t 
campus. 

Put briefly , th e numbe r o f Mauritia n qualifie d scientists , engineer s an d 
economists (i n term s o f full-tim e equivalents ) workin g o n on e aspec t o r anothe r 
of th e energ y situatio n i n Mauritiu s ove r th e pas t 5  years woul d b e o f th e orde r 
of 1 0 t o 15 , of whic h th e Universit y woul d hav e contribute d betwee n hal f t o one -
third. Takin g recurren t expenditure s an d cos t o f supportin g staf f int o account , 
the valu e i n 198 0 price s woul d b e o f th e orde r o f R s 1. 5 millio n t o R s 2. 5 millio n 
per annum . Th e above-mentione d estimate s exclude : 

(a) Capita l Cost s o f R& D -  wher e thes e largel y utilis e resource s 
energy project s alread y availabl e fo r othe r purposes . 

(b) Foreig n R& D cost s associate d wit h bagass e pelletisation , Champagn e 
Hydro-Electric Project , Medin e &  FUE L powe r generatio n bagasse/coa l 
generation plants , an d th e Riambe l Se a Wav e Project . 

Three nationa l seminar s an d conference s wer e hel d (i n Februar y 1977 , Decembe r 
1980 an d Februar y 1981 ) b y th e University , singl y o r i n conjunctio n wit h othe r 
institutions an d agencies , bot h governmenta l an d private . Th e las t nationa l 
seminar le d t o th e elaboratio n o f a  Nationa l Pla n o f Actio n o n Energy , whic h wa s 
presented a t th e U N Conferenc e o n Ne w an d Renewabl e source s o f Energ y hel d 
at Nairob i i n Augus t 1981 . I  understan d tha t Pla n o f Actio n wa s receive d wit h 
fair interes t there . 
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The followin g ar e relevant : 

1. Analysi s o f Paper s presente d i n February 197 7 an d Decembe r 198 0 

3. 

Energy Resourc e 
Assessment 

Energy Conversio n 
Technologies 

Energy Utilisatio n 
Technologies 

Energy Polic y 
Formulation an d 
Planning 

1-Day 
Energy 

Seminar (8 ) 
Feb 197 7 

2 

4 

3 

0 

9 

(0) 

(4) 

(2) 

(0) 

(6) 

1-Week 
National 

Conference (9 ) 
Dec 198 0 

6 

23 

11 

8 

48 

(0) 

(23) 

(5) 

(2) 

(30) 

See (ii ) 
below 

Notes: (i) The number s i n bracket s denot e thos e specificall y devote d t o 
renewable energy . 

(ii) Th e Nationa l Energ y Conferenc e o f Decembe r 198 0 wa s followe d 
by a  1-da y Nationa l Energ y Semina r hel d i n Februar y 1981 ; bot h 
were organise d i n integrate d fashio n t o hel p elaborat e a  Nationa l 
Plan o f Actio n o n Energ y unti l 200 0 A D (10). 

1. 

2. 

4. 
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Among th e mai n feature s o f th e Nationa l Energ y Pla n o f Actio n were : 

(i) Wit h GN P pe r hea d increasin g a t 2 % pe r annu m i n rea l terms , th e 
total amoun t o f energ y deman d projecte d u p t o 200 0 A D wa s 
440,000 tonne s o f oi l equivalen t (toe ) fro m 210,00 0 to e includin g 
190,000 to e o f ne t import s i n 1979 . Thi s wa s projecte d t o b e me t 
thus: 

'000 to e 
A. Renewabl e Energ y excep t fro m 

Sugar Industr y 8 9 

Hydro 
Woody Biomas s 
Solar 
Wave 

21 
33 
15 
20 

B. Renewabl e Energ y vi a Suga r Industr y 11 4 
(Bagasse, Can e Tope , Ethanol ) 

C. Conservatio n 9 4 

D. Oi l Import s (electricity , transportation ) 14 3 

Total (exclusiv e o f autoconsumptio n 
in suga r industry ) 44 0 

(ii) Th e investmen t require d ove r th e perio d 1980-200 0 i n rea l term s 
would b e o f th e orde r o f R s 250 0 million . O f thi s amount , 
investment i n th e suga r industr y fo r energ y purpose s wa s estimate d 
at R s 130 0 millio n (R s 100 0 m  fo r electricit y generatio n an d 
Rs 30 0 m  fo r ethano l production) . 

(iii) I t wa s stresse d tha t n o documen t o n energ y coul d b e expecte d t o 
remain up-to-dat e fo r ver y long , an d woul d necessitat e frequen t 
revisions; i n an y cas e a  2 % GNP increas e pe r hea d pe r annu m migh t 
not b e sufficient . O n th e othe r hand , th e projection s i n th e 
National Energ y Pla n o f Actio n suffic e t o illustrat e th e 
considerable prospect s whic h exis t i n term s o f renewabl e energ y 
resources i n Mauritiu s -  wel l beyon d th e 5  t o 10 % o f tota l energ y 
consumption b y th e yea r 200 0 an d int o th e rang e o f betwee n one -
half an d two-third s o f th e tota l (exclusiv e o f autoconsumptio n i n 
agricultural industrie s almos t wholl y renewable) . 

(iv) Variou s proposal s relatin g t o R& D i n th e energ y fiel d wer e made . 

MORE ON R& D CONSIDERATION S 

An accoun t o f th e thinkin g an d wor k o f th e Universit y o f Mauritiu s i n R& D o f 
energy technologie s wil l b e presente d a t thi s Conference . Her e an d now , I 
restrict mysel f t o th e following : 

1. Sinc e 1980-81 , furthe r step s i n th e elaboratio n o f energ y model s hav e 
been made ; som e exercise s hav e begu n producin g result s toward s th e 202 0 

2. 



- 1 2 -

time horizon . Anothe r interestin g ex  i s tha t o f attemptin g t o 
discover th e possibilitie s o f 'tunnelling ' throug h th e 'hump ' whic h 
empirically seem s t o exis t i n commercia l energ y consumption/GN P pe r 
head curve s wit h increasin g industrialisation : variou s energ y input-outpu t 
models ar e bein g worke d out . 

2. A  furthe r scrutin y o f th e R& D proposal s i n th e Nationa l Energ y Pla n o f 
Action ha s bee n made , first , t o asses s curren t R& D capabilitie s and , 
second, th e exten t t o whic h suc h capabilitie s ca n b e harnesse d a t th e 
University i n th e ligh t o f other , an d competing , tasks . Th e result s o f suc h 
a scrutin y ar e illustrate d i n Appendi x ÍV . 

3. Amon g som e o f th e questions , wit h R& D implication s whic h w e ar e askin g 
ourselves a t th e Universit y are : 

(i) I s pelletisatio n th e 'best ' techno-economi c solutio n fo r storin g 
bagasse withou t significan t deterioratio n fo r period s u p t o 6 
months?, 

(ii) Ca n biotechnolog y provid e a  satisfactor y answe r t o th e proble m o f 
the disposa l o f "vinasse" , th e residu e lef t ove r i n th e fermentatio n 
of molasse s t o alcohol? , 

(iii) I s ther e an y reall y effectiv e R96 D wor k lef t t o b e don e o n th e 
Riambel Se a Wav e Projec t unles s th e propose d 1  M W 'prototype' b e 
constructed eve n i f th e cos t o f th e latte r a t R s 1 0 millio n appear s 
high?, 

and (iv ) Wha t ar e th e prospect s o f increasin g th e usefulnes s o f th e Rive r 
Champagne Schem e t o th e nationa l electricit y grid? ; wha t abou t 
other source s o f renewabl e energ y whic h wer e no t incorporate d i n 
the Nationa l Energ y Pla n o f 1981 , for example , agricultura l wastes , 
marine alga l ocea n therma l conversion , an d geotherma l energy , 
among others ? 

4. Thought s suc h a s thos e whic h inspire d th e variou s text s I  hav e mentione d 
in m y address , hav e als o guide d u s i n Mauritius : th e necessit y t o loo k a t 
energy i n a  mor e generalise d an d integrate d context ; problem s an d 
prospects associate d wit h renewabl e energ y resources , particularl y 
biomass; th e ever-growin g impac t o f scienc e an d technolog y i n society , 
changing a t ever-faste r pace , amon g othe r considerations . 

But, undoubtedly , mos t o f th e energ y studie s i n Mauritius , insid e an d 
outside th e campus , hav e tende d unti l recentl y t o b e undul y disperse d an d 
insufficiently interconnecte d an d coordinated . Certai n field s o f enquir y 
have, i n consequence , bee n unnecessaril y over-subscribe d i n term s o f 
efforts bu t no t necessaril y i n term s o f results , whil e other s hav e bee n lef t 
untouched o r onl y timidl y covered . A  natura l proces s o f rationalisatio n 
has com e abou t ove r th e pas t fe w years , particularl y withi n th e 
University, wit h th e hel p o f th e Highe r Educatio n Divisio n o f th e Britis h 
Council an d th e Commonwealt h Scienc e Council , withi n th e contex t o f 
Mauritius 2000 . I s i t fas t enough ? An d wha t abou t th e rationalisatio n o f 
R&D effort s o n energ y i n Mauritiu s a s a  whole ? 
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In parenthesis, ma y I point ou t that , a s a  University , w e mus t als o thin k i n term s 
of teachin g an d training . Apar t fro m workshop s an d seminars , w e ar e givin g 
thought t o th e incorporatio n o f energ y component s i n variou s subdegre e an d 
degree course s a s wel l a s i n propose d Masters ' course s i n Administration , 
Management an d Technology. 

INTERNATIONAL SUPPORT 

Finally, i t give s m e great pleasur e i n acknowledging , wit h gratitude , th e suppor t 
from oversea s whic h th e Universit y o f Mauritiu s i s derivin g fo r it s wor k i n th e 
energy field . I n particular , thank s mus t b e expresse d t o th e Commonwealt h 
Science Counci l and th e Highe r Educatio n Divisio n o f th e Britis h Council , whos e 
efforts (supplemente d occasionall y fro m th e Unite d States ) underpin muc h of our 
efforts i n the energ y field . Althoug h I  woul d lik e t o thin k tha t w e hav e earne d 
such suppor t throug h har d sweat , I  mus t als o regar d tha t suppor t i n the contex t 
of effort s i n th e internationa l communit y t o hel p th e LDC s i n scienc e an d 
technology and in other field s o f endeavour . 

This Conferenc e itsel f woul d neve r hav e bee n possibl e withou t th e support , 
financial an d otherwise , o f th e international community , competently motivated , 
marshalled an d manage d b y the Commonwealt h Scienc e Council . I f perchance , I 
have sai d anythin g tha t migh t b e o f som e us e t o th e participant s t o thi s 
Conference, I  shall be delighted . 
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Appendix I 

CHARACTERISTICS O F SCIENCE COMPARE D WITH 
THOSE OF TECHNOLOGY AN D INDUSTRY 

Science Technolog y 

understanding utilisatio n 

from unknow n t o know n fro m know n t o usefu l 

system o f though t 

passive (natural ) 

objective 

meaning 

discovery 

truth convenienc e 

satisfaction o f min d 

academic 

scholar 

100 yea r scal e 

system o f metho d 

active (artificial ) 

subjective 

means 

invention 

convenience 

satisfaction o f bod y 

professional 

specialist 

10 year scal e 

Industry 

mass productio n 

from usefu l t o popula r 
use 

system o f productio n 
and sal e 

passive t o activ e 
(demand-supply t o 
produce-consume) 

objective t o subjectiv e 

efficiency (organisatio n 
& management ) 

development 

profit =  output/inpu t 
(organic system ) 

satisfaction o f econom y 

entrepreneurial 

entrepreneur 

1 yea r scal e 

Source: 

Chan, Y.W. , Evolutio n o f Scientifi c Though t i n Physics , Chines e Universit y o f 
Hong Kong ; Professiona l Inaugura l Lectur e Serie s 3 ; Supplement 10 , 198 2 
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Appendix II 

In genera l R& D i s define d a s an y creativ e systemati c activit y undertake n t o 
increase th e stoc k o f scientifi c an d technica l knowledg e an d t o devis e ne w 
applications. 

It shoul d exclud e scientifi c education , scientifi c an d technica l information , 
general-purpose dat a collection , routin e testing , standardisatio n an d othe r 
technological activite s relate d t o productio n o r us e o f establishe d product s o r 
processes, a s wel l a s large-scal e minera l an d petroleu m prospectin g fo r 
exploitable deposit s an d no t essentia l fo r basi c geologica l knowledge . I n th e 
social sciences includ e activitie s o f a  researc h natur e relate d t o th e solutio n o f 
economic o r socia l problems , bu t exclud e routin e activitie s suc h a s censuses , 
market studies , etc . I n the medica l science s exclud e intensiv e medica l care . I n 
general, defence R& D should be included. 

The criterion fo r distinguishin g R& D from no n R&D activities i n the presence or 
absence of an appreciable elemen t o f novelt y or innovation . 

source: UNESC O 1978 
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APPENDIX II I 

RESEARCH AN D DEVELOPMEN T 

The followin g broa d line s o f researc h an d developmen t nee d t o b e give n priorit y 
in th e ligh t o f th e discussion s whic h ha d take n plac e durin g th e Nationa l Energ y 
Conference hel d o n 15t h t o 19t h Decembe r 1980 . 

1. A  systematic collection/compilatio n o f data/statistic s o n energ y an d thei r 
analysis. 

2. Us e o f th e energ y statistic s fo r th e constructio n o f a  prope r energ y 
balance fo r th e country , an d withi n th e framewor k o f a n input-outpu t 
table. 

3. Usin g (1 ) an d (2 ) above , t o wor k ou t a n appropriat e aggregat e energ y 
demand mode l whic h wil l eventuall y b e use d fo r plannin g an d policy -
making purposes . 

4. Detaile d studie s (bot h technica l an d economic ) o f th e followin g project s 
are t o b e carrie d out : 

(i) Hydro-powe r -  A  prope r re-assessmen t o f th e tota l potentia l o f 
hydro-power wil l b e required . 

(ii) Electricit y fro m bagass e (includin g clos e cropping , us e o f cane-top s 
and leaves) , improvemen t o f therma l efficiencies , e tc , nee d t o b e 
looked carefull y into . 

(iii) Th e us e o f coa l a s a  substitut e fo r oi l i n electricit y productio n an d 
for out-of-seaso n electricit y productio n fro m suga r estate s shoul d 
be objectivel y examined . 

(iv) Wood y biomass . Rationa l studie s an d survey s o n wood y biomas s 
and energ y form s a s a  sourc e o f energ y an d otherwis e hav e t o b e 
undertaken a s a  matte r o f urgency , bein g give n tha t maximu m us e 
of sola r energ y ca n thu s b e obtained . 

(v) Ethano l fro m molasse s a s a n energ y source . A  complet e stud y o f 
the technica l feasibility , productio n costs , effect s o n th e 
government an d th e balance-of-payment s o f th e ethano l projec t i s 
required t o settl e onc e an d fo r al l th e difference s o f opinio n o n thi s 
issue. (Th e ne w Lonrh o repor t wil l b e helpfu l i n thi s respect) . 

(vi) Sola r wate r heaters . Furthe r investigation s fo r locall y 
constructed, lo w cos t an d cyclon e resistan t water-heaters , an d 
their financia l implication s fo r th e governmen t an d th e publi c 
should b e looke d into . 

(vii) Wav e power . Carefu l consideratio n o f thi s ne w ventur e i s require d 
with specia l emphasi s o n technological , environmental , economi c 
and othe r aspects . 
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(viii) Conservation . Variou s conservatio n measure s hav e bee n propose d 
at th e Conference . Ne w conservatio n method s hav e t o b e looke d 
into. 

(ix) Nuclea r energ y option . Relevan t informatio n t o b e collecte d an d 
analysed s o a s t o kee p option s unde r continuou s review . 

(x) Wind . Statistica l dat a o n win d potentia l a t relevan t site s t o b e 
collected an d analysed . Informatio n o n win d generator s t o b e 
compiled an d update d periodically . 

(xi) Geothermal . Presen t investigation s t o continue . 

(xii) Miscellaneous . Investigation s t o b e initiate d and/o r continued : 
OTEC, photovoltaics , efficien t woo d stoves , biogas , diese l poo r 
gas, oi l refinery , methano l fro m bagasse , vacuu m distillatio n o f 
ethanol, us e o f straigh t alcohol , contingenc y plannin g fo r fue l 
(warfare an d isolation) , examinatio n o f possibilitie s o f loca l 
manufacture o f equipment . 

5. Th e researc h an d developmen t aspect s relatin g t o energ y shoul d b e 
continuously examine d b y th e propose d Nationa l Researc h Council , th e 
lat ter shoul d mak e relevan t recommendation s t o th e Hig h Leve l 
Committee propose d fo r sortin g ou t energ y polic y matters . 
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