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FOREWORD 

The Eva lua t ion  Team cons i s t e d  o f  Terence J. Hart ,  c u r r e n t  r e s i d e n t  
renewable energy advisor  t o  t h e  Labo ra to i re  de 1  'Energie S o l a i r e  i n  Ma l i  ; 
D r .  Kennel1 J. Touryan, former Deputy D i r e c t o r  o f  t h e  So la r  Energy 
Research I n s t i t u t e  (SERI) ; and James W. Howe, former I n t e r n a t i o n a l  D i v i  - 
s ion  Manager o f  S E R I .  A f t e r  meetings i n  Washington, D.C. w i t h  M r .  Fak i -  
hani  o f  CDER, several  o f f i c e r s  o f  t h e  Near East Bureau o f  t h e  Agency f o r  
I n t e r n a t i o n a l  Development, and s t a f f  members o f  Research T r i  angle I n s t i  - 
t u t e  and A. T. Kearney Co., Inc., t h e  Team assembled i n  Rabat, Morocco on 
Sunday, September 18, 1983 (Mr. Har t  a r r i v e d  t h e  f o l l o w i n g  day f rom 
M a l i ) .  

As Monday, September 19 was a  Moroccan hol iday,  meetings were h e l d  
w i t h  s t a f f  o f  USAIDIRabat and a  US c o n s u l t i n g  f i r m ,  Development Sciences, 
Inc .  (DSI). The Eva lua t ion  Team t r a v e l  l e d  w i t h  USAID rep resen ta t i ves  t o  
Marrakech on Tuesday, September 20, and t h e  pr imary  ana lys is  o f  CDER 
f a c i  1  i t i e s ,  o rgan i za t i ona l  s t ruc tu re ,  and program plans cont inued through 
t h e  f o l l o w i n g  Sunday. The Team then worked i n  Rabat and Casablanca w i t h  
t h e  M i n i s t r y  o f  Mines and Energy and t h e  M i n i s t r y  o f  Finance through 
Tuesday, September 27. There was a  sho r t  meeting w i t h  t h e  USAID D i r e c t o r  
and representa t i ves  o f  CDER and RTI, which was reconvened on Thursday, t o  
present p r e l  i m i  na ry  f i n d i n g s  and recommendations. The r e p o r t  was then 
assembled i n  rough d r a f t  and copies g iven t o  USAID, CDER, RTI, and each 
member o f  t h e  Eva lua t ion  Team. The Team members have s ince  consul ted by 
phone and reviewed two r e v i s i o n s  o f  t h e  d r a f t  r e p o r t .  We now take  p lea-  
sure i n  submi t t i ng  t h i s  f i n a l  r e p o r t .  

The Team acknowledges w i t h  g r a t i t u d e  t h e  unf  a i  1  i ng cooperat ion it 
, rece ived  f rom CDER, i n  p a r t i c u l a r ,  M r .  Fakihani and M r .  M'Zabi, f rom RTI, 

i n c l u d i n g  Mssrs. Himy, Fabre, and M in i s  and f rom USAID, i n c l u d i n g  
D i r e c t o r  Chase, Deputy D i r e c t o r  Petroquin, Gary B r i cke r ,  Stacy Rhodes, 
and Dianne T s i t s o s  who, together  w i t h  Helga T a h i r i  and Cindy Wilcox 
served as l i a i s o n  t o  t h e  Team. The generous support  p rov ided by these 
i n d i v i d u a l s  made i t  poss ib le  f o r  us t o  complete our work on schedule, We 
a l so  acknowledge t h e  i nva luab le  advice and counsel g iven t o  us by James 
Bever o f  AID/W. 

James W. Howe, C h i e f  o f  P a r t y  
October 24, 1983 
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SECTION ONE: SUMMARY OF RECOMMENDATIONS 

The var ious  issues t h a t  t h e  eva lua t i on  team has addressed have l e d  t o  a  
s e r i e s  o f  recommendations t h a t  are d e t a i l e d  i n  Sect ion Three o f  t h i s  r e p o r t  
t o  USAID. To f u r t h e r  focus on these recommendations, a  summary f o l l o w s  i n  
t h e  same sequence as t h a t  appearing i n  Sect ion Three. 

Recommendations Requ i r ing  Ac t i on  Pr imar i  l y -  by CDERIRTI 

Organ iza t iona l  S t r u c t u r e  o f  CDER 

A l ong  term s t a f f i n g  p a t t e r n  plan, which i s  an RTI r e s p o n s i b i l i t y ,  and 
i s  scheduled f o r  i n c l u s i o n  i n  t h e  s t r a t e g i c  plan, should be publ ished by t h e  
end o f  1983 i n  order  t o  p rov ide  a  c l e a r e r  bas is  f o r  long  term o rgan i za t i ona l  
p l  anning. 

2. S t a f f i n q  o f  CDER 

An improved s a l a r y  s t r u c t u r e  should be author ized f o r  CDER, t o  enable 
CDER t o  r e c r u i t  and h o l d  h i g h l y  q u a l i f i e d  engineers and techn ic ians  f o r  i t s  
s t a f f .  

Technical  and s c i e n t i f i c  c o l l  abora t ion  between t h e  CDER s t a f f  and 
Moroccan u n i v e r s i t i e s  and techn i ca l  i n s t i t u t e s  should be sought ou t  and 
a c t i v e l y  c u l t i v a t e d .  

3. Short  Term T r a i n i n g  

High p r i o r i t y  should be assigned t o  speci a1 i z e d  i n t e n s i v e  t r a i n i n g  fo r  
new CDER s t a f f ,  both i n  t h e  classroom and i n  f i e l d  t e s t  s e t t i n g s .  A d e t a i l e d  
p lan  f o r  t h i s  t r a i n i n g  should be inc luded i n  t h e  1984 ope ra t i ng  plan. 

4. RTI Long Term Development Program 

CDER should proceed t o  order  necessary 1  abora tory  and workshop equip- 
ment a t  once, r a t h e r  than wa i t  u n t i l  i t s  new b u i l d i n g  i s  under cons t ruc t ion .  
Add i t i ona l  i n t e r i m  r e n t a l  space may be necessary so t h a t  t h e  equipment can 
be pu t  i n t o  operat ion.  

It would be advisable t o  p lan  f o r  an a d d i t i o n a l  one year extension o f  
t h e  RTI consu l tan t  t o  CDER ( t o  October 1986). 

P rov i s i on  f o r  Special  Technical  Assistance 

F i r s t  p r i o r i t y  should be g iven t o  p r o v i s i o n  o f  RTI t echn i ca l  ass is tance 
i n  Morocco, i n v o l v i n g  CDER s t a f f  i n  ac tua l  task  performance. Where US-based 
e f f o r t  i s  deemed essen t i a l ,  CDER t echn i ca l  s t a f f  should t r a v e l  t o  t h e  US t o  
p a r t i c i p a t e  i n  t h e  p r o j e c t  work. 

6. Short  Term Consultants 

It would be va luab le  i f  RTI cou ld  p rov ide  f o r  sho r t  term consu l tanc ies  
by one o r  more o f  t h e  handfu l  o f  people i n  t h e  wor ld  who have p a r t i c i p a t e d  
i n  t h e  development o f  a  renewable energy center  from incep t i on  t o  r e l a t i v e  
m a t u r i t y .  



7. CDER Use o f  RTI S t a f f  

The counsel o f  RTI should be avai 1  able t o  CDER f o r  any o f  i t s  renewable 
energy a c t i v i t i e s ,  w i t hou t  f a v o r i n g  work f inanced by t h e  US over t h a t  
f inanced f rom o t h e r  sources. 

8. RTI Compliance w i t h  A I D  Procurement Regulat ions 

RTI should i n t roduce  t h e  use o f  microcomputers, develop sof tware and 
t r a i n  CDER personnel i n  computerized i nven to ry  techniques, t o  i nc lude  
equipment a c q u i s i t i o n s  made w i t h  fund ing  f rom sources o ther  than A I D .  

9. Se lec t i on  o f  P i l o t  P r o j e c t s  

The s i x  p i l o t  p r o j e c t s  under study, exc lud ing  t h e  microhydro p ro jec t s ,  
should be c a r e f u l l y  re-evaluated i n  l i g h t  o f  t h e i r  p o t e n t i a l  f o r  pene t ra t i on  
o f  t h e  Moroccan n a t i o n a l  markets. 

I n  o rder  t o  improve t h e  procedures f o r  s e l e c t i o n  o f  p i l o t  p ro jec t s ,  
CDER should develop a  n a t i o n a l  research and development p lan  us ing  e x i s t i n g  
and improved base- l ine  da ta  on renewable energy resources, energy needs, 
popu la t ion  d i s t r i b u t i o n  and composit ion and Moroccan energy p o l i c y  
a l t e r n a t i v e s .  

CDER should i nc lude  t h e  urban r e s i d e n t i  a1 , commerci a1 and i n d u s t r i a l  
sec to rs  i n  i t s  l ong  term renewable energy p lann ing  i n  a d d i t i o n  t o  t h e  empha- 
s i s  i t  has p laced-on t h e  r u r a l  sec to r .  

/ 10. Small P ro jec t s  Funds 
Y 

Small p r o j e c t  g ran ts  should be made t o  subs tan t i a l  businesses r a t h e r  
than t o  i n d i v i d u a l  users, i n  order  t o  enhance t h e  d i f f u s i o n  o f  successful  
renewable energy technologies.  

Recommendations Requ i r ing  Act ions P r i m a r i l y  by U S A I D  

1. P r o j e c t  Cont inuat ion  

The c o n t r a c t  w i t h  RTI should be renewed f o r  t h e  next  12 month per iod.  

2. Communications 

Communications between U S A I D  and CDER/RTI need t o  be improved by such 
ac t ions  as ( a )  more f requent  v i s i t s  by U S A I D  t o  CDER and i t s  i n s t a l l a t i o n s ,  
(b )  v i s i t s  by C D E R I R T I  t o  U S A I D  whenever t hey  are i n  Rabat, ( c )  phone c a l l s  
i n  l i e u  o f  t e l exes  o r  l e t t e r s  (which o f t e n  miscommunicate) and (d)  CDERIRTI 
should send USAID copies o f  any w r i t t e n  ma te r i a l s  t h a t  w i l l  i n fo rm U S A I D  
about t h e  p r o j e c t .  I n  t h i s  connect ion U S A I D  should make c l e a r  t o  CDER/RTI 
t h e  ex ten t  o f  r e s p o n s i b i l i t y  o f  t h e  USAID s t a f f  member assigned f u l l  t ime  t o  
t h e  p r o j e c t  and t h a t  t h i s  person should be t h e  most f r e q u e n t l y  used p o i n t  of 
con tac t .  



P r o j e c t  Extension 

The p r o j e c t  t e r m i n a t i o n  date should be extended t o  October 1, 1987 and 
t h e  RTI c o n t r a c t  t e r m i n a t i o n  t o  October 1, 1986. 

4. Procurement 

R e s p o n s i b i l i t y  f o r  t h e  remaining i tems scheduled t o  be procured by U S A I D  
should be t r a n s f e r r e d  t o  RTI. The RTI equipment l i n e  i t em budget should be 
increased by $150,000. 

5. Small P ro jec t s  Fund 

Three USAID r u l e s  on t h e  Small P r o j e c t  Fund should be rev i sed  i n  order  
(a)  t o  permi t  t h e  Moroccan p r i v a t e  sec tor  t o  procure m a t e r i a l s  and 
equipment, ( b )  t o  count t h e  $435,000 i n  matching grants prov ided by t h e  
p r i v a t e  entrepreneurs as p a r t  o f  t h e  GOM c o n t r i b u t i o n  and ( c )  t o  r e v i s e  t h e  
p r o j e c t  agreement t o  more c l e a r l y  de l i nea te  t h e  circumstances under which 
grants might  1  a t e r  by d isa l lowed by AID. 

6. Extension o f  Renewable Enerav t o  Other USAID Pro.iects 

USAID should rev iew i t s  o the r  p r o j e c t s  ( i  .e. i n  a g r i c u l t u r e ,  housing 
and h e a l t h )  t o  determine whether t hey  cou ld  b e n e f i t  f rom t h e  i n t r o d u c t i o n  o f  
renewable energy technologies t o  p rov ide  o r  conserve energy used by these 
p r o j e c t s .  I f  t h i s  proves successful ,  t h e  GOM may a lso  wish t o  rev iew i t s  
governmental ly sponsored a c t i v i t i e s  t h a t  need energy. 



SECTION TWO: EXECUTIVE SUMMARY 

The most s a l i e n t  impression made upon t h e  Eva lua t ion  Team was t h a t  t h e  
Morocco Renewable Energy Research P r o j e c t  i s  an unusua l l y  promis ing one. It 
appears t o  have a l l  o f  t h e  elements f o r  success, and i s  a  p r o j e c t  o f  t h e  
t y p e  t h a t  A I D  managers and programmers always hope t o  f i n d .  It deserves en- 
t h u s i a s t i c  USAID support .  Our reasons f o r  t h i s  s t rong  conc lus ion  f o l l o w :  

o  Renewable energy i n  Morocco has a  promis ing f u t u r e .  Although much 
work remains t o  be done t o  quan t i f y  t h i s  conc lus ion  w i t h  p rec is ion ,  
it i s  c l e a r  (a )  t h a t  Morocco has an abundance o f  renewable energy 
resources, ( b )  t h a t  i t i s  o f t e n  found i n  forms and places where i t  
matches urgent  needs f o r  energy and ( c )  t h a t  a  range o f  technolo-  
g ies  a l ready e x i s t ,  and more are on t h e  way t h a t  can conver t  t h e  
raw energy i n t o  usable energy. 

o  The Goverment of Morocco (GOM) appear? t o  g i v e  s t rong  backing t o  
t h e  Renewable Energy Devel opment Center (CDER) . The 1983 budget 
has been approved w i thou t  a  c u t  i n  a  year when t h e  o v e r a l l  M i n i s t r y  
o f  Mines (MEM) program was c u t  40%. CDER has a l so  been g iven  
p a r a s t a t a l  s ta tus- - the  f i r s t  f o r  any o rgan i za t i on  ou ts ide  Rabat and 
Casablanca. Our conversat ions w i t h  o f f i c i a l s  o f  t h e  M i n i s t r y  o f  
Finance and t h e  M i n i s t r y  o f  Energy and Mines l e f t  us w i t h  no doubts 
t h a t  bo th  M i n i s t r i e s  are committed t o  v i go rous l y  pursuing renewable 
energy, and w i l l  g i ve  CDER t h e  support  it needs t o  do so. Two MEM 
o f f i c i a l s  declared t h a t  even i f  USAID should d i scon t i nue  t h i s  
p r o j e c t , - t h e  GOM would cont inue t o  support  CDER. 

o  The GOM has appointed a  dedicated, energe t ic  and knowledgeable i n -  
d i v i d u a l  t o  be D i r e c t o r  o f  CDER. 

o  The support  s t a f f  f o r  t h e  D i r e c t o r  a lso  conta ins  severa l  impressive 
o f f i c e r s .  

o  The US c o n t r a c t o r  suppor t ing  CDER has f i e l d e d  an e x c e l l e n t  res iden t  
s t a f f  and g iven  i t  s o l i d ,  competent p r o j e c t  management and q u a l i -  
f i e d  s h o r t  te rm exper ts .  

o  I n  t h e  n i n e  months s ince  t h e  con t rac t  f i e l d  personnel a r r i v e d  ( l e s s  
one month "ou t "  f o r  Ramadan), t h i s  p r o j e c t  has made more r a p i d  pro-  
gress than any we have seen. 

Our approach t o  w r i t i n g  t h i s  eva lua t i on  r e p o r t  has been t o  f o l l o w  t h e  
very  t hough t fu l  o u t l i n e  o f  t h e  USAID Terms o f  Reference which are more r e l e -  
vant t o  t h e  Moroccan s i t u a t i o n  than t h e  more general Performance Eva lua t ion  
Summary supp l ied  t o  us by AID/\. This  Execut ive Summary fo l lows t h e  order  
o f  t o p i c s  g iven  i n  t h e  Terms o f  Reference. 

I n  response t o  t h e  f i r s t  t op i c ,  t h e  i n s t i t u t i o n a l  progress o f  CDER, 
each member of t h e  eva lua t i on  team was su rp r i sed  t h a t  so much had been done 



i n  so l i t t l e  t ime. We c o n t r a s t  i t  w i t h  t h e  pace o f  work elsewhere i n  t h e  
T h i r d  World and, based on our  own i n t i m a t e  experience, w i t h  t h e  agoniz ing 
growth pa ins  o f  t h e  US n a t i o n a l  So la r  Energy Research I n s t i t u t e .  CDER's 
s t a f f ,  phys i ca l  f a c i l i t i e s  (and t h e  new ones soon t o  be under cons t ruc t ion) ,  
l o g i s t i c a l  support ,  and s t a f f  t r a i n i n g  programs a l l  speak w e l l  f o r  t h e  
f u t u r e  success o f  t h i s  i n s t i t u t i o n .  

The team was a l so  very  impressed w i t h  t h e  r o l e  and f u n c t i o n i n g  o f  RTI. 
We do n o t  t h i n k  i t  i s  r e a l i s t i c  t h a t  CDER can become independent o f  RTI sup- 
p o r t  by October 1, 1985, as p r e s e n t l y  planned. Our experience and observa- 
t i o n s  suggest t h a t  a  one year extension i s  needed. 

Under t h e  pressure o f  CDER's urgent  need t o  accomplish work be fore  CDER 
s t a f f  was on board t o  l e a r n  by he lp ing  do it, some work has progressed w i t h -  
ou t  as s t rong  a  t r a i n i n g  element as each of t h e  p a r t i e s  i nvo l ved  i n  t h e  pro-  
j e c t  would have p re fe r red .  I n  t h e  f u t u r e  a l l  are agreed t h a t  a  r e p e t i t i o n  
o f  t h i s  p r a c t i c e  should be r e s i s t e d  as much as circumstances w i l l  permi t .  

The RTI r e s i d e n t  s t a f f  and sho r t  term exper ts  are w e l l  equipped t o  p ro-  
v i d e  t h e  needed techn i ca l  t r a i n i n g .  We be l i eve  i t  would be va luab le  f o r  RTI 
t o  supply  s h o r t  term consu l tanc ies  by one o r  more o f  t h e  wor ld ' s  handfu l  o f  
people who have been i nvo l ved  w i t h  i n s t i t u t i o n  b u i l d i n g  ass is tance and 
opera t ions  o f  renewable energy centers.  

The r e l a t i o n s h i p  between CDER and RTI i s  hea l t hy  and has a  good s p i r i t  
o f  cooperat ion t h a t  supports and teaches bu t  a t  t h e  same t ime  i s  mind fu l  o f  
t h e  p e r i  1s o f  encouraging dependence. We have c r i t i c i z e d  t h e  working r u l e  
under which CDER uses RTI c h i e f l y  on US-financed p r o j e c t s .  We f e a r  t h a t  
such a  working agreement may f o s t e r  t h e  very  dependency ( i  .e., on prolonged 
U.S. fund ing)  t h a t  a l l  p a r t i e s  seek t o  avoid. 

We have a l so  disagreed w i t h  de lay ing  t h e  procurement o f  research equip- 
ment u n t i l  t h e  new b u i l d i n g  i s  c l o s e r  t o  complet ion. The t ime  remaining i n  
t h e  p r o j e c t  (even extended t o  1987) i s  t o o  sho r t  t o  l o s e  t h e  va luab le  t r a i n -  
i n g  and research o f  t h e  t ype  t h a t  requ i res  such equipment. 

The Team f i n d s  t h e  P i l o t  P r o j e c t  Fund t o  be t h e  main v e h i c l e  through 
which CDER can develop i n s t i t u t i o n a l  muscle and through which Morocco can 
l e a r n  which renewable energy technologies are best  s u i t e d  f o r  a p p l i c a t i o n  t o  
t h e  coun t r y ' s  energy needs. Newcomers t o  t h e  sub jec t  o f  T h i r d  World renew- 
able energy are  u n f a i l i n g l y  su rp r i sed  t o  l e a r n  t h a t  each n a t i o n  must r e t e s t  
equipment t h a t  has a l ready been t e s t e d  elsewhere i n  t h e  world.  This  i s  un- 
f o r t u n a t e l y  necessary due t o  t h e  l ack  o f  s u f f i c i e n t  hard da ta  about t h e  
performance o f  renewable energy technologies i n  a  growing v a r i e t y  o f  
c o n f i g u r a t i o n s  i n  t h e  var ious  and s i t e - s p e c i f i c  soc io log i ca l ,  meteoro logica l  
and economic circumstances as w e l l  as t h e  comparative performance o f  so la r  
and renewable versus convent ional  and dep le tab le  energy technologies.  
Consequently, CDER must experiment w i t h  var ious  technology con f i gu ra t i ons  i n  
o rder  t o  advise Moroccan dec is ion  makers, both p r i v a t e  and governmental, 
where t o  i n v e s t  t h e  Na t i on ' s  money i n  renewable energy. 



The two ob jec t i ves  o f  t r a i n i n g  CDER s t a f f  and he lp ing  them develop t h e  
data t h a t  Morocco needs (or,  more p rec i se l y ,  t h e  combined o b j e c t i v e  o f  
t r a i n i n g  CDER t o  ob ta in  t h e  needed in fo rmat ion)  c o n s t i t u t e  t h e  most persua- 
s i v e  j u s t i f i c a t i o n s  fo r  t h e  P i l o t  P r o j e c t  Fund. Given t h a t ,  we f i n d  t h a t  
t h e  p r o j e c t s  se lec ted  and t h e i r  designs are p a r t l y  s u i t e d  t o  these objec-  
t i v e s  although i n  Sect ion Three we o f f e r  recommendations f o r  improvements o f  
t he  p r o j e c t  s e l e c t i o n  and design components. Morocco should have a compre- 
hensive na t i ona l  p l  an f o r  t e s t i n g  and adapt ing renewable energy technolo-  
g ies.  The s e l e c t i o n  and design o f  a l l  f u t u r e  p r o j e c t s  ( i n c l u d i n g  a rev iew 
o f  those now being i n t e n s i v e l y  s tud ied)  should ensure t h a t  they  conform t o  
t h a t  plan, t h a t  they  be designed t o  t r a i n  as w e l l  as t o  learn, and t h a t  t h e  
technologies se lec ted  be those which promise t o  have a na t i ona l  impact. 
App l i ca t i ons  i n  t h e  urban and modern sectors should no t  be neglected. 

The Evaluat ion Team was concerned t h a t  t h e  Small P ro jec ts  Fund, i f  ap- 
p l i e d  predominately t o  smal l  energy users, would consume an i n o r d i n a t e  
amount o f  CDER s t a f f  t ime  and do very  l i t t l e  t o  d i f f u s e  renewable energy 
technology throughout t h e  p r i v a t e  sector .  Accordingly, we suggest t h a t  few- 
e r  and l a r g e r  grants be made c h i e f l y  t o  subs tan t i a l  businesses e i t h e r  t o  en- 
courage them t o  produce renewable energy technologies, ( o r  produce them be t -  
t e r  o r  cheaper), -market them more e f f e c t i v e l y ,  o r  t o  encourage t h e  commer- 
c i  a1 sec tor  (e.g. canneries o r  t e x t i l e  f a c t o r i e s )  t o  use such technologies. 
The grantee i s  asked t o  assume t h e  heavy burden o f  r i s k i n g  h i s  own funds on 
a technology tha t ,  by d e f i n i t i o n ,  has no t  y e t  been accepted i n  t h e  market- 
place. This, one cou ld  argue, i s  t oo  heavy a burden t o  ask an i n d i v i d u a l  
user w i thout  ample resources t o  accept. The goal should be t o  make grants  
t o  businesses which, i f  t h e  technology i s  successful ,  stand t o  gain a sub- 
s t a n t i a l  amount (and i n  t h e  process w i l l  he lp  d i f f u s e  t h e  technology) and i f  
t h e  technology f a i l s ,  can a f f o r d  t o  absorb the  loss.  

We be l i eve  t h a t  t h e  Small P ro jec ts  Fund can he lp  t o  d i f f u s e  renewable 
energy technologies i n  Morocco, bu t  t he re  are t h r e e  mat ters i n  t h e  manage- 
ment o f  t h e  Fund t h a t  are a t  i ssue between USAID and CDERIRTI, any one o f  
which cou ld  be f a t a l  t o  t h e  Fund i f  l e f t  unresolved. We recommend proposed 
so lu t i ons  i n  Sect ion Three, Chapter I V ,  Par t  A. I n  each case, our 
recommendations i n v o l v e  changes i n  t h e  cu r ren t  USAID p o s i t i o n .  



SECTION THREE: THE ISSUES 

CHAPTER I - THE INSTITUTIONAL DEVELOPMENT OF CDER 

A. ORGANIZATIONAL STRUCTURE 

CDER has a  l e g a l  decree and r e g u l  a t o r y  c h a r t e r  (August, 1982) au tho r i  z -  
i n g  i t s  formal ex is tence and d e f i n i n g  i t s  operatonal and f i n a n c i a l  s t a t u s  
w i t h i n  t h e  GOM. The D i rec to r ,  M r .  Fakihani,  has rece ived formal n o t i f i c a t i o n  
o f  h i s  appointment. CDER i s  a  pa ras ta ta l  o rgan i za t i on  w i t h  a  l a r g e  degree o f  
autonomy and has a  separate budget, a  c h a r t e r  t o  perform renewable energy 
a c t i v i t i e s  nat ionwide, cont inued sponsorship by t h e  M i n i s t r y  o f  Energy and 
Mines, and t h e  r i g h t  t o  u t i l i z e  i t s  own revenues. It i s  n e g o t i a t i n g  freedom 
f rom government pay sca le  regu l  a t  ions. 

The CDER budget (equipment and opera t ions)  f o r  1983 i s  approved a t  t h e  
m i n i s t e r i  a1 l e v e l  (August, 1983) and ope ra t i ona l  fund ing  i s  i n  t h e  process o f  
t r a n s f e r  i n t o  CDER. The equipment component of t h i s  budget, which inc ludes  
funds f o r  cons t ruc t i on  o f  t h e  new l a b o r a t o r y  f a c i l i t y ,  i s  conta ined i n  t h e  
f i v e  year f i n a n c i a l  p lan  o f  t h e  GOM which w i l l  be a v a i l a b l e  before t h e  end o f  
1983. The budget proposed f o r  1983 was no t  amended desp i te  a  40% average c u t  
i n  t h e  GOM n a t i o n a l  energy budget. It prov ides f o r  support  o f  t h e  f o l l o w i n g  
personnel : 

3 - management 
8  - engineer ing 
6 - t e c h n i c i a n  
8  - s e c r e t a r i a l  / l o g i s t i c a l  

The budget f o r  1984 w i l l  be submit ted t o  t h e  GOM i n  October 1983. Ap- 
p rova l  i s  a n t i c i p a t e d  by  January 15, 1984, according t o  o f f i c i a l s  o f  t h e  
M i n i s t r y  o f  Mines and Energy (MEM). The proposed s t a f f i n g  p a t t e r n  r e f l e c t s  
an increase o f  33 t e c h n i c a l  personnel, and 18 l o g i s t i c a l  / a d m i n i s t r a t i v e  per -  
sonnel. 

Assuming t h e  approval o f  t h i s  budget, CDER w i l l .  have funds t o  s a t i s f y  
90% o f  i t s  p r o j e c t  rec ru i tmen t  needs by t h e  end o f  1984. 

CDER p lans  t o  s e t  up a  s e r i e s  of reg iona l  centers where concent ra t ions  
o f  p i l o t  p r o j e c t s  o r  resource assessments occur (see Chapter 111). These r e -  
g iona l  cen ters  w i  11 be respons ib le  f o r  system i n s t a l  1  a t  ions, performance 
moni tor ing,  socio-economic and soc i  a1 a c c e p t a b i l i t y  surveys, and s i t e  wind 
and s o l a r  resource da ta  a c q u i s i t i o n .  S t a f f  o f  t h e  reg iona l  centers, who 
i n i t i a l l y  w i l l  be l oca ted  near t h e  p i l o t  p ro jec t s ,  w i l l  i nc lude  Peace Corps 
Volunteers having minimum q u a l i f i c a t i o n s  a t  t h e  engineer ing techn i c ian  l e v e l .  
Other reg iona l  cen te r  s t a f f  w i l l  be drawn from p r i v a t e  sec to r  personnel 
i nvo l ved  i n ,  o r  r e c r u i t e d  f o r ,  p i l o t  o r  smal l  p r o j e c t  r e s p o n s i b i l i t i e s .  CDER 
s t a f f  w i l l  be used o n l y  when a  superv isory  r o l e  o r  spec ia l i zed  engineer ing 
expe r t i se  i s  requ i red .  Thus t h e  demand on Marrakech-based s t a f f  f o r  reg iona l  
operat ions w i l l  be minimized. 

CDER forsees a  s t a f f  s i z e  o f  up t o  85 w i t h i n  t h e  l i f e  o f  t h e -  p r o j e c t ,  
and eventual increase t o  100, al though d e t a i l e d  p lann ing  beyond 1984 i s  no t  
y e t  a v a i l a b l e  ( t o  be inc luded i n  t h e  RTI-prepared s t r a t e g i c  p lan )  and 



no budgetary commitments can t h e r e f o r e  be made by t h e  GOM. The t e c h n i c a l  
ass is tance component (RTI) o f  t h e  p r o j e c t ,  which fu rn i shes  2  1  ong-term 
r e s i d e n t  t echn i ca l  adv isors and s h o r t  term ass is tance t o  CDER, has now been 
e f f e c t i v e l y  i n t e g r a t e d  i n t o  t h e  o rgan i za t i ona l  s t r u c t u r e .  

CDER i s  t h e  f i r s t  decen t ra l i zed  government o rgan i za t i on  w i t h  nat ionwide 
a c t i v i t i e s  t o  be p h y s i c a l l y  s i t u a t e d  ou ts ide  Rabat or Casablanca. Add i t i on -  
a l l y ,  a  proposal has been submit ted t o  t h e  GOM which would p rov ide  
s u f f i c i e n t  f l e x i b i  1  i t y  w i t h i n  t h e  s t a f f  rec ru i tment  procedures and payscale 
regu l  a t i ons  f o r  CDER t o  o f f e r  employment o p p o r t u n i t i e s  compet i t i ve  w i t h  
those o f  t h e  p r i v a t e  sector .  

I n  summary, s i nce  t h e  o f f i c i a l  establ ishment  o f  CDER i n  August, 1982 
and t h e  a r r i v a l  o f  t h e  RTI t echn i ca l  adv isory  group i n  December, 1982, r e -  
markable progress has been made towards e s t a b l i s h i n g  a  w e l l  managed and ad- 
m in i s te red  body w i t h  a  capac i t y  t o  expand s u f f i c i e n t l y  w i t h i n  t h e  t ime frame 
o f  t h e  p r o j e c t  t o  achieve t h e  goals def ined.  The CDER Di rec to r ,  M r .  Fak i -  
hani,  and h i s  managerial and admin i s t ra t i ve  col leagues, M r .  MtZabi and M r .  
Ghozlani, have p layed key r o l e s  i n  t h e  establ ishment  o f  t h i s  e f f e c t i v e  core 
o rgan iza t ion .  

It i s  recommended t h a t  CDER develop a long- term s t a f f i n g  p a t t e r n  as 
soon as possib le,  thus  p r o v i d i n g  a  c l e a r e r  bas i s  f o r  long  term 
o rgan i za t i ona l  p lanning.  Th is  should i nc lude  s t a f f i n g  elements necessary t o  
adminis ter  and implement t h e  Small P ro jec t s  Fund and P i l o t  P r o j e c t s  Fund, a  
p r o v i s i o n  f o r  t h e  i nc reas ing  q u a n t i t y  o f  app l ied  research t h a t  w i l l  become 
necessary w i t h i n  t h e  o rgan i za t i on  as i t  develops, and, above a l l ,  p r o v i s i o n  
o f  t h e  capac i t y  f o r  CDER t o  t ake  advantage o f  i t s  f i n a n c i a l  autonomy and i t s  
a b i l i t y  t o  market i t s  growing exper t i se .  RTI has informed us t h a t  t h i s  
recommendation i s  foreseen i n  t h e  d r a f t  S t ra tegy  Plan which i s  expected t o  
be issued by t h e  end o f  December 1983. 

B. STAFF 

The present  s t a f f  o f  CDER cons i s t s  o f  a  D i r e c t o r  (Mr. Fakihani ) ,  a  Sec- 
r e t a r y  General (Mr. M'Zabi) ,  a  Finance D i r e c t o r  (Mr. Ghozlani)  and h i s  two 
aides, f o u r  engineers, s i x  techn ic ians ,  and e i g h t  support  personnel. Nei - 
t h e r  t h e  CDER management nor t h e  techn i ca l  s t a f f  had any experience i n  s o l a r  
energy techno log ies  p r i o r  t o  t h e  c r e a t i o n  o f  t h e  Center. A l l  r e l evan t  expe- 
r i e n c e  i n  renewable energy technologies has been gained by t h e  CDER s t a f f  
through exposure t o  i n t e r n a l  shor t -course t r a i n i n g ,  observa t iona l  and 
t e c h n i c a l  v i s i t s  t o  t h e  US and o the r  count r ies ,  and on-the- job t r a i n i n g .  



A1 though CDER has made unusua l l y  r a p i d  progress towards i n s t i t u t i o n a l  
growth, t h e  shortcomings and problems associated w i t h  t h e  development of 
CDER as an i n s t i t u t i o n  can be d i r e c t l y  t r a c e d  t o  t h e  l ack  o f  spec ia l i zed  ex- 
per ience i n  renewable technologies among t h e  CDER s t a f f .  The sho r t  term 
t r a i n i n g  programs o f  t h e  past,  and those planned f o r  t h e  f u t u r e  (see Sect ion 
I-C), are t h e r e f o r e  o f  paramount importance t o  CDER's success as a  bona f i d e  
renewable energy research and development i n s t i t u t i o n .  

Before January 1984, CDER p lans t o  add f o u r  more French- t ra ined eng i -  
neers who w i l l  undergo more comprehensive t r a i n i n g  i n  renewable technologies 
than t h e i r  forerunners,  both on-the- job and i n  t h e  classroom. 

Two o the r  s t a f f  i n t e r a c t i o n s  w i t h i n  t h e  contex t  o f  t h e  t r a i n i n g  program 
a t  CDER have helped ma in ta in  t h e  v i a b i l i t y  o f  t h e  center .  The f i r s t  has 
been t h e  a v a i l a b i l i t y  o f  q u a l i f i e d  r e s i d e n t  RTI advisors as w e l l  as sho r t  
term advisors (see Sect ion 11-C). The second has been t h e  c lose  assoc ia t i on  
o f  t h e  CDER s t a f f  w i t h  t h e  Facu l te  de Sciences and Eeole des Mines a t  Marra- 
kech. Other f r u i t f u l  r e l a t i o n s h i p s  e x i s t  between t h e  CDER s t a f f  and sever- 
a l  w e l l  q u a l i f i e d  f a c u l t y  members a t  t h e  Facu l te  de Sciences a t  Mohammed V 
U n i v e r s i t y  i n  Rabat, and Meteo Nat iona le  de Casablanca. 

It i s  recommended t h a t  r e l a t i o n s  between CDER and Moroccan U n i v e r s i t i e s  
be strengthened and fo rmal ized  i n  order  t o  prov ide:  (1 )  a  pool  o f  qual i f i e d  
graduates f o r  f u t u r e  employment a t  CDER; (2)  c o l l a b o r a t i o n  w i t h  several  na- 
t i o n a l  l y  recognized f a c u l t i e s ;  and (3)  p rov ide  a  smooth t r a n s i t i o n  f rom u n i -  
v e r s i t y  research t o  renewable technology development and app l i ca t i on ,  which 
i s  t h e  mandate of. CDER. 

The improved s a l a r y  s t r u c t u r e  i d e n t i f i e d  i n  Sect ion I - A  above w i  11 he lp  
CDER t o  a t t r a c t  qual i f  i e d  techn i ca l  s t a f f  and the re fo re  operate independent- 
l y  o f  RTI ass is tance by l a t e  1986. (See d iscuss ion  under 11-A. We b e l i e v e  
t h a t  t h e  pace o f  recru i tment  t o  da te  warrants hope t h a t  t h e  rec ru i tmen t  p l a n  
w i l l  be f u l f i l l e d  on schedule by t h e  end o f  t h e  p r o j e c t .  

FACILITIES 

CDER e s t  abl i shed temporary opera t iona l  headquarters i n  March 1982. RTI 
was prov ided w i t h  approximately 20% o f  t h e  space a v a i l a b l e  immediately upon 
t h e  a r r i v a l  o f  t h e  l ong  term r e s i d e n t  advisors i n  December, 1982. 

The t o t a l  sur face  area u t i l i z e d  w i t h i n  t h e  temporary f a c i l i t y  t o  house 
RTI and CDER a d m i n i s t r a t i v e  and techn i ca l  s t a f f  i s  approximately 300 square 
meters. Th i s  inc ludes  an area o f  30 square meters which was designed t o  
equip a  temporary biomass l abo ra to ry .  Room f o r  f u r t h e r  expansion e x i s t s .  
Informal arrangements have been made w i t h  t h e  Ecole des Mines and Facu l te  de 
Sciences t o  per form l a b o r a t o r y  t e s t i n g  and analyses as needed. CDER has 
taken f requent  advantage o f  t h i s  arrangement. 



The present space leased by CDER i s  f a r  f rom idea l .  The b u i l d i n g  was 
o r i g i n a l l y  cons t ruc ted  f o r  use as apartments, i s  l a b y r i n t h i  an and d i v ided  
between several d i f f e r e n t  f l o o r s  w i t h i n  2 separate bu i l d ings .  A t  t h i s  p o i n t  
i n  t h e  stage o f  development o f  CDER, no great  hardships are ev ident .  Th is  
problem w i l l  p resent  i t s e l f  i n  a more acute form when t h e  techn ica l  
a c t i v i t i e s  and personnel w i t h i n  CDER increase. CDER advises t h a t  t h e  op t i on  
t o  move i n t o  a more adequate temporary f a c i l i t y  e x i s t s  i f  the re  are f u r t h e r  
delays i n  t h e  cons t ruc t i on  o f  t h e  permanent s t ruc ture ,  o r  i f  increases i n  
t h e  s t a f f i n g  p a t t e r n  j u s t i f y  t h e  investment. 

A 20 hectare t r a c t  o f  land s i t u a t e d  15 k i lometers  from Marrakech i s  
a v a i l a b l e  t o  CDER f o r  f i e l d  t e s t i n g  o f  hardware and biomass experimentat ion. 

Tenders f o r  t h e  cons t ruc t i on  o f  t h e  t h i r d  design vers ion  o f  t h e  new 
CDER f a c i l i t y  have been received. The tenders r e f l e c t e d  cos t  est imates h igh-  
e r  than a n t i c i p a t e d  and almost matched t h e  t o t a l  fund ing  a v a i l a b l e  t o  CDER 
f o r  equipment and operat i o n  w i t h i n  1983. CDER requested a cons t ruc t  i o n  budget 
increase, which was refused. Consequently, i t was decided t o  decrease t h e  
s i z e  and complexi ty  o f  t h e  proposed permanent f a c i l i t y  so t h a t  it cou ld  be 
cons t ruc ted  w i t h i n  t h e  budgetary l i m i t s .  

The cu r ren t  design vers ion  ( t h i r d )  prov 
usable sur face area: 

Funct ion 

-- Admin i s t ra t i ve  Management 
-- Technical-  S t a f f  
-- Laboratory 
-- Workshop 
-- L i b r a r y  

Subtota l  (Enclosed work space) 

-- Test ing  Area 

-- Lodging 

ides  t h e  f o l l o w i n g  approx 

sq'. Meters 

imate 

The approach u t i l i z e d  by CDER t o  reso lve  the  temporary impasse created 
by budgetary 1 i m i t a t i o n s  and e levated cons t ruc t  i o n  costs appears l o g i c a l  and 
should prov ide  an adequate f a c i l i t y  w i t h i n  a reasonable t ime  frame which w i l l  
permi t  t h e  growth and increased techn ica l  c a p a b i l i t y  needed t o  meet t h e  pro-  
j e c t  goals. 

An a r c h i t e c t u r a l  consort ium i s  c u r r e n t l y  per forming d redesign study 
which r e t a i n s  t h e  essen t i a l  components (1  aborator ies,  workshop and admini - 
s t r a t i  on) and t h e  energy-ef f  i c i  en t  f ea tu res  o f  e a r l  i e r  designs, bu t  e l  i m i  - 
nates lodg ing  f o r  personnel and landscaping. It i s  an t i c i pa ted  t h e  study w i l l  
be completed by t h e  end o f  1983. I n v i t a t i o n s  t o  b i d  on rev i sed  a r c h i t e c t u r a l  
design w i l l  then be prepared, tendered, and reviewed, and a con t rac t  awarded. 
A d e t a i l e d  p lan  d e f i n i n g  t h e  cons t ruc t i on  schedule w i l l  be prepared by t h e  
a r c h i t e c t .  No est imates f o r  t h e  date o f  groundbreaking are ava i l ab le .  



The new a r c h i t e c t u r a l  design cou ld  reduce t h e  ava i l ab le  working space by  
20% compared t o  t h e  o r i g i n a l  design, and w i l l  e l im ina te  p r o v i s i o n  f o r  lodging.  
Regardless o f  mod i f i ca t ions ,  t h e  rev i sed  s t r u c t u r e  w i  11 be t o t a l l y  adequate t o  
house p ro jec ted  CDER personnel and equipment f o r  t he  p r o j e c t  even i f  extensions 
are granted. P rov i s ion  a lso e x i s t s  f o r  expansion as needs a r i s e  and funds be- 
come ava i lab le .  The t o t a l  s i t e  area a v a i l a b l e  f o r  contiguous b u i l d i n g  and out -  
door t e s t  f a c i l i t i e s  i s  approximately 4.2 hectares. 

D. ~ o ~ i s t i c a l  Support 

Current Level and Q u a l i t y  o f  S ta f f  

CDER c u r r e n t l y  has t h e  f o l l o w i n g  l o g i s t i c a l  support s t a f f :  

1 Chauffeur 
3 Secre tar ies  
2 General C l e r i c a l  and Messengers 
1  Admin i s t ra t i ve  Ass is tan t  
1  Accountant 
1  'Agent Comptable' f rom t h e  M i n i s t r y  o f  Finance ( p a r t  t ime)  

With t h e  except ion o f  t h e  'Agent Comptablet, these s t a f f  members are su- 
p e r v i  sed by M r .  Ghouzl ani  , t h e  D i r e c t o r  o f  Finance. 

Our op in ion  i s  t h a t  t h i s  s t a f f  i s  adequate t o  p rov ide  t h e  support cu r ren t -  
l y  needed. As t h e  a c t i v i t i e s  o f  CDER increase i t  w i l l  be necessary t o  expand 
t h i s  s t a f f .  The o rgan iza t i on  cha r t  c a l l s  f o r  t h ree  sect ions -- personnel, ac- 
count ing  and general serv ices.  

Transpor ta t ion  

CDER has f o u r  automobiles; they  have been assigned as one each f o r  t h e  
D i rec tor ,  t h e  Secretary General and t h e  Admin i s t ra t i ve  and Financi  a1 D i rec to r ,  
and one f o r  t echn ica l  s t a f f .  However, a l l  veh ic les  are genera l l y  made a v a i l  - 
able t o  a l l  s t a f f  as needed. Add i t i ona l  cars and chauf feurs cou ld  be pu t  t o  
good use i n  t h e  near f u t u r e  as s t a f f  expands and as p r o j e c t  a c t i v i t i e s  p r o l i -  
f e ra te .  CDER's p lan  t o  e s t a b l i s h  Regional Centers t o  monitor i t s  work i n  v a r i -  
ous p a r t s  o f  Morocco w i l l  probably r e q u i r e  CDER t o  supply several add i t i ona l  
veh ic les  i n c l u d i n g  p ickup t rucks .  

Trans1 a t i o n  

RTI prov ides a l l  o f  i t s  documents t o  CDER i n  French, and CDER communicates 
w i t h  U S A I D  i n  French. Hence CDER has very  l i t t l e  need f o r  t r a n s l a t i o n  ser-  
vices. I n  cases where a number o f  U S A I D  and/or AID/W s t a f f  are involved, USAID 
reviews cou ld  be expedited i f  w r i t t e n  ma te r ia l s  were presented i n  Engl ish.  
RTIIM r e p o r t s  t h a t  i t  i s  no t  invo lved t o  any appreciable ex ten t  i n  a s s i s t i n g  
CDER w i t h  t r a n s l a t i o n s .  

Account i n 9  

CDER has one f u l l  - t ime accountant and t h e  p a r t  t ime serv ice  o f  an accoun- 
t a n t  f rom t h e  M i n i s t e r e  des Finances t o  moni tor  t h e  Moroccan p o r t i o n  o f  t h e  
p r o j e c t  funds. Accounting f o r  t h e  US p o r t i o n  o f  p r o j e c t  funds i s  done by R T I .  
It i s  worth n o t i n g  t h a t  both t h e  CDER accountant and t h e  M i n i s t r y  o f  Finance 



accountant would 1  i ke t o  l e a r n  USAID accounting procedures, poss ib l y  by par-  
t i c i p a t i n g  i n  one o f  t h e  AID shor t - term accounting courses g iven several  
t imes a  year. 

E. SHORT TERM TRAINING 

I n  view o f  t h e  lack  o f  experience o f  t he  CDER s t a f f  i n  renewable tech-  
nologies, sho r t  term t r a i n i n g  has been, and w i l l  cont inue t o  be a  c r i t i c a l  
component i n  CDER's progress towards successful  i n s t i t u t i o n a l i z a t i o n .  

The f o l l o w i n g  sho r t  term t r a i n i n g  programs have been i n s t i t u t e d  a t  
CDER: 

o  Eng l ish  language t r a i n i n g  f o r  t h e  techn ica l  s t a f f  a t  t he  Marrakech 
American Language Center; 

o  S t ruc tured sho r t  courses by RTI advisors. To date courses have 
been g iven i n  biomass (anaerobic d igest ion,  combustion theory) ,  
s o l a r  thermal conversion (design o f  so la r  water heat ing  system), 
energy economics, and energy planning; 

o  On-the-job t r a i n i n g  o f  CDER s t a f f  by t h e  RTI r e s i d e n t  and shor t  
term advisors. 

From September 1981 t o  December 1981, f i v e  CDER engineers were g iven 
speci a1 t r a i n i n g  i n  renewable energy technologies a t  t h e  U n i v e r s i t y  o f  
F l o r i d a  i n  Ga inesv i l le ,  F lo r i da .  This  was fo l lowed by observat ional  v i s i t s  
t o  var ious  US research and demonstration centers speci a1 i z i n g  i n  renewable 
energy a c t i v i t i e s .  Four o f  t h e  f i v e  engineers success fu l l y  completed t h e  
course, and th ree  are s t i l l  a t  CDER today. The F l o r i d a  t r a i n i n g  was o n l y  
marg ina l l y  successful .  It d i d  no t  take i n t o  proper cons idera t ion  t h e  i n d i v i -  
dual needs o f  t h e  t ra inees  and 1  acked s u f f i c i e n t  hands-on e x p e r i e n t i a l  
t r a i n i n g  f o r  t h e  f i v e  CDER s t a f f .  

Plans are underway f o r  an improved t r a i n i n g  program. These p lans 
should inc lude:  

o  More appropr ia te  l oca t i ons  f o r  t r a i n i n g  the  new CDER s t a f f ,  
such as New Mexico Sta te  Un ivers i ty ,  Sandia Laborator ies i n  New 
Mexico, t h e  Solar  Energy Research I n s t i t u t e  i n  Colorado, t h e  
U n i v e r s i t y  o f  Arizona, and Arizona Sta te  Un ive rs i t y .  

o  Courses t h a t  are t a i l o r e d  t o  t h e  s p e c i f i c  needs o f  t h e  new 
CDER s t a f f .  RTI cou ld  design these courses i n  coo rd ina t i on  
w i t h  o ther  AID-funded t r a i n i n g  p r o j e c t s  i n  t h e  US. For 
example, a  s h o r t  course i n  PV pumping i n s t a l l a t i o n ,  design 
and moni to r ing  cou ld  draw p a r t i c i p a n t s  from o ther  A I D  funded 
p ro jec ts ,  thus increas ing  t h e  cos t  e f fec t iveness  o f  t h e  
t r a i n i n g  program. 

o  P rov i s ion  f o r  each t r a i n e e  t o  complete an experimental p r o j e c t  
dur ing  h i s l h e r  t r a i n i n g  i n  one o f  t h e  above i n s t i t u t e s .  



o  A c a r e f u l  s e l e c t i o n  between i n t e n s i v e  spec ia l i zed  t r a i n i n g  f o r  
t h e  techn ica l  s t a f f  and f u l l  - f ledged Master 's degree programs. 

o  Be t te r  language prepara t ion  f o r  t ra inees  p r i o r  t o  sending them 
on t r a i n i n g  t o u r s  t o  t h e  US. 

o  Regular r o t a t i o n  o f  new techn ica l  s t a f f  among t h e  var ious 
departments w i t h i n  CDER, f o r  broad exposure t o  a l l  aspects o f  
renewable energy technologies. 

o  V i s i t s  t o  demonstration o r  p i l o t  p r o j e c t s  o f  o ther  
o rgan iza t ions  and o ther  i n t e r n a t i o n a l  a i d  programs f o r  
comparative system study and f u r t h e r  t r a i n i n g .  Examples are: 
O.N.E. microhydro pro jec ts ,  wind farms, t h e  I t a l i a n  p r o j e c t s  
on r u r a l  e l e c t r i f i c a t i o n ,  and i r r i g a t i o n  and desal i n a t i o n  
p r o j e c t s  us ing  pho tovo l ta i c  technology. 

It i s  recommended t h a t  a  h igh  p r i o r i t y  be assigned t o  t h e  above 
o u t l i n e d  t r a i n i n g  programs f o r  t h e  CDER s t a f f  i n  order  t o  main ta in  and 
improve t h e i  r p ro f i c i ency  i n  a1 1  aspects o f  renewable technologies. 



CHAPTER 11: THE ROLE OF RTI 

A. RTI LONG TERM DEVELOPMENT PROGRAM 

The RTI t h r e e  year p l an  was l a s t  r e v i s e d  on J u l y  21, 1982. RTI i s  
c u r r e n t l y  propos ing a  r e v i s i o n  t h a t  w i l l  add one more year t o  t h e  l i f e  
o f  t h e  p r o j e c t  and t h e i r  c o n t r a c t .  There have been many r e v i s i o n s  i n  
t h e  o r i g i n a l  3  year plan, and a  v e r y  recen t  (September 13, 1983) "S t ra -  
t e g i c  P lan f o r  CDER" ( i n  d r a f t ) .  We b e l i e v e  t h e  l a t t e r ,  a l though s t i l l  
n o t  complete, bes t  r ep resen ts  t h e  t h i n k i n g  o f  RTI w i t h  respec t  t o  CDER's 
development and acco rd ing l y  t h e  comments i n  t h i s  s e c t i o n  a re  based on 
t h a t  document p l u s  i n t e r v i e w s  w i t h  RTI personnel . 

The RTI program f o r  CDER c o n s i s t s  o f  t h r e e  p a r t s :  

F i r s t ,  CDER should develop i n t o  a  s t r ong  i n s t i t u t i o n .  Th is  i n -  
c l udes  t h e  a b i l i t y  t o  p lan,  a  good o rgan i za t i ona l  s t r u c t u r e ,  a  we l l  de- 
f i n e d  and conceived program o f  a c t i v i t i e s ,  q u a l i f i e d  s t a f f  w i t h  c l e a r  
assignments, a  v igorous  t r a i n i n g  program, c o n s t r u c t i v e  1  inkages w i t h  
o t h e r  government agencies, and c l  ear ope ra t i ng  po l  i c i e s  and procedures. 

Second, CDER should develop renewable energy techno log ies  
appl i c a b l e  t o  Moroccan needs. Th i s  r e q u i r e s  t h a t  p r ima ry  renewable 
energy resources be i d e n t i f i e d  and q u a n t i f i e d ;  t h e  va r i ous  needs f o r  
energy i n  Morocco be measured; techno log ies  t o  conver t  renewable energy 
resources t o  meet Moroccan needs be i d e n t i f i e d ,  adapted, t e s t e d  and 
evaluated;  programs t o  commerc ia l ize such techno log ies  be conducted; and 
f i n a l l y  one o r  more models be developed t o  h e l p  eva lua te  t h e  
a p p l i c a b i l i t y  o f  va r i ous  techno log ies  t o  t h e  va r i ous  Moroccan needs, and 
t h a t  CDER s t a f f  be ab le  t o  use these  models. 

Th i rd ,  CDER should be ab le  t o  f a c i l i t a t e  t h e  t r a n s f e r  o f  techno- 
l o g y  t o  Morocco and t h e  d i f f u s i o n  o f  such technology w i t h i n  t h e  coun- 
t ry .  This  i nc l udes  a  1  i b r a r y ,  pub1 i c  educat ion through u n i v e r s i t i e s  
and o the r  p u b l i c  i n t e r e s t  groups, ope ra t i on  o f  t h e  Small P r o j e c t s  Fund, 
and c r e a t i o n  o f  working r e l a t i o n s h i p s  w i t h  t h e  p r i v a t e  sec to r .  

T h i s  c o n s t i t u t e s  a  l o g i c a l  and sound bas i s  f o r  s t reng then ing  CDER. 
I f  f u t u r e  GOM support  i s  as s t r ong  as t h a t  i n  1983, and i f  t h e  progress 
made i n  t h e  past  year b y  CDER and RTI cont inues,  it i s  a  v i a b l e  p lan,  
b u t  n o t  f e a s i b l e  i n  t h e  two years remain ing i n  t h e  l i f e  o f  t h e  p r o j e c t .  
The exper ience-  o f  t h e  Eva1 u a t i o n  Team i n  t h e  T h i r d  World suggests t h a t  
perhaps f o u r  years  w i l l  be r e q u i r e d  t o  achieve these t a r g e t s  ( t h r e e  
years  f o r  t h e  RTI c o n t r a c t ) ,  even though CDER i s  p rogress ing  more r a p i d -  
l y  than any o the r  comparable i n s t i t u t i o n  i n  A f r i c a  o f  which we a re  
aware. 

We b e l i e v e  t h a t  CDER should n o t  w a i t  u n t i l  i t s  b u i l d i n g  i s  under 
c o n s t r u c t i o n  t o  o rder  t h e  equipment it needs b u t  should proceed t o  do 
so a t  once. I f  t h e  equipment a r r i v e s  be fo re  t h e  b u i l d i n g  i s  ready, 



it can be p laced i n  leased o r  borrowed space and used t o  t r a i n  CDER 
s t a f f .  The problem o f  l a t e r  t r a n s f e r r i n g  i t  t o  t h e  CDER b u i l d i n g  i s  
n o t  s i g n i f i c a n t  enough t o  l ose  t h i s  va luab le  t r a i n i n g  time, Other r e -  
newable energy centers have done c r e d i t a b l e  work i n  ren ted  quar te rs  
(e.g. SERI i n  t h e  Un i ted  States) .  If t h i s  i s  done, one might foresee a  
schedule as fo l lows:  

Year end 1011184: B u i l d i n g  s ta r ted ,  most equipment 
rece ived and i n s t a l l e d ,  and s t a f f  
t r a i n i n g  under way. 

Year end 1011185: B u i l d i n g  complete, equipment permanently 
i n s t a l l e d .  

Year end 1011186 Operat ional experience i n  t h e  permanent 
s e t t i n g ;  gradual withdrawal o f  US con- 
t r a c t o r ,  t o  be completed by year end. 

Although human experience warns us t h a t  i n  t h e  b u i l d i n g  o f  i n s t i -  
t u t i o n s  one should t h i n k  i n  decades r a t h e r  than i n  years, and t h a t  one 
should expect delays, t he  ex t rao rd ina ry  pace o f  progress i n  t h e  case o f  
CDER suggests t h a t  withdrawal o f  t h e  US con t rac to r  by October 1, 1985 
i s  a  p o s s i b i l i t y .  However, we would f e e l  more comfor table i f  the  US 
con t rac to r  were t o  p rov ide  support f o r  another year t o  extend through 
October 1, 1986. 

B. 

term 
term 

PROVISION OF SPECIAL TECHNICAL ASSISTANCE ( i  .e. ALL TECHNICAL 
ASSISTANCE E-XCEPT RESIDENT ADVISORS) 

The con t rac t  s ta tes  t h a t  a  t o t a l  o f  " a t  l e a s t  60 months o f  sho r t  
advisors f o r  t echn ica l  assistance and up t o  24 months o f  sho r t  
advisors f o r  t echn ica l  t r a i n i n g "  would be prov ided i n  Morocco over 

t h e  t h r e e  year con t rac t  per iod.  An add i t i ona l  43.5 person-months o f  
t echn ica l  and admin i s t ra t i ve  support would be prov ided i n  t h e  Uni ted 
States. The con t rac t  est imates t h i s  e f f o r t  would be spread equa l l y  
across t h e  th ree  years: 28 months i n  Morocco p lus  14.5 i n  t he  US equal - 
i n g  42.5 t o t a l  speci a1 techn ica l  assistance (T.A. ) per  year. A1 though 
actual  experience has r e s u l t e d  i n  mod i f i ca t i ons  t o  these numbers, an 
important  p o i n t  f o r  comparison i s  t h e  r e l a t i o n s h i p  envis ioned i n  t h e  
con t rac t  between TA provided i n  t h e  US and t h a t  prov ided i n  Morocco. 
Overal l  t h i s  r e l a t i o n s h i p  was est imated a t  2 f o r  Morocco t o  1 f o r  t he  
US apart  f rom the  res iden t  advisor t ime. 

An examination o f  t h e  LaborITask Summary f o r  t h e  pe r iod  October 
1982 through August 1983 shows a  t o t a l  o f  approximately 35 person- 
months o f  spec ia l  t echn ica l  ass is tance has been prov ided i n  t h e  US and 
Morocco ( f i g u r e s  f o r  September are no t  y e t  ava i l ab le ) .  Although t h i s  
t o t a l  appears behind schedule on TA de l i ve red  under t h e  th ree  year con- 
t r a c t ,  i n  a c t u a l i t y ,  t he  35 months were prov ided over a  much sho r te r  
pe r iod  t h e  f u l l  f i r s t  year. F i r s t  t h e r e  was a  th ree  month s t a r t - u p  
pe r iod  be fore  t h e  res iden t  advisors were a c t u a l l y  f i e l ded ,  p lus  a  sho r t  



(about one month) t ime before they  were prepared t o  rece i ve  shor t - term 
advisors. Added t o  these f a c t o r s  was t h e  month o f  Ramadan, when work 
schedules change s i g n i f i c a n t l y .  Consequently, t h e  35 person month 
t o t a l  de l i ve red  over a pe r iod  o f  e i g h t  months r a t h e r  than twelve months 
a c t u a l l y  represents a f a s t e r  r a t e  o f  d e l i v e r y  than t h a t  planned f o r  t h e  
f i r s t  year  i n  t h e  cont rac t .  

During t h i s  f i r s t  year, more spec ia l  t echn ica l  assistance was 
prov ided i n  t h e  US than i n  Morocco. However, as noted above, t h e  
con t rac t  c a l l s  f o r  almost tw i ce  t h e  amount o f  spec ia l  TA t o  be prov ided 
i n  Morocco as i n  t h e  US. Only 13.7 person months o f  t echn ica l  and 
management support were prov ided i n  Morocco versus 25 person months i n  
t h e  US. 

One reason fo r  t h i s  apparent s h i f t  o f  work t o  t h e  US was t h a t  
l i m i t e d  CDER techn ica l  s ta f f  du r i ng  i t s  s t a r t  up year meant a l i m i t e d  
capac i t y  t o  absorb in -count ry  techn ica l  assistance. Another reason was 
t h e  pressure on CDER t o  accomplish c e r t a i n  techn ica l  tasks  qu ick ly .  
While CDER was i n  t h e  process o f  acqu i r ing  more s t a f f ,  t h i s  urgent work 
had t o  be undertaken i n  t h e  US. 

O f  g rea ter  s i g n i f i c a n c e  t o  t h e  Evaluat ion Team, however, i s  t h e  
second year e f f o r t  planned. CDER techn ica l  s t a f f  w i  11 be augmented by 
t h e  beginning o f  1984, thus increas ing  t h e  a b i l i t y  o f  CDER t o  u t i l i z e  
more techn ica l  assistance de l i ve red  i n  Morocco. 

The second year d r a f t  budget i nd i ca tes  s i g n i f i c a n t  increases over 
t h e  f i r s t  year - i n  spec ia l  t echn ica l  ass is tance t o  be prov ided i n  
Morocco. However, t h e  t o t a l  t echn ica l  work planned fo r  Morocco i s  
s t i l l  s l i g h t l y  l e s s  than t h a t  planned t o  take  p lace i n  t h e  US, accord- 
i n g  t o  t h e  cha r t  "Niveau d ' e f f o r t  par a c t i v i t e . "  A more r e f i n e d  analy- 
s i s  o f  t h i s  p ro jec ted  a c t i v i t y  i s  being undertaken between USAID and 
CDER, however, s ince  these t o t a l  f i g u r e s  alone may be misleading. The 
Eva lua t ion  Team i s  s a t i s f i e d  t h a t  second year p lanning has increased 
t h e  emphasis on Moroccan-based TA and considers such an emphasis t o  be 
o f  g rea t  importance. 

With respect  t o  t h e  f u t u r e  we have several observat ions. Whenever 
pressure t o  produce work exceeds t h e  a b i l i t y  o f  CDER s t a f f  t o  be 
t r a i n e d  by p a r t i c i p a t i n g  i n  t h e  work, one has two a l t e r n a t i v e s :  

(1) postpone some a c t i v i t i e s  u n t i l  more s t a f f  are 
on-board wh i l e  increas ing  t r a i n i n g  a c t i v i t i e s  f o r  
t h e  CDER techn ic ians  a l ready there;  and 

(2)  complete planned a c t i v i t i e s  i n  t he  US. 

The former r o u t e  recognizes t h e  importance of i n s t i t u t i o n  bu i  1 d- 
ing, w i t h  t h e  s i g n i f i c a n c e  o f  t he  var ious techn ica l  a c t i v i t i e s  r e s t i n g  
on t h e i r  p o t e n t i a l  f o r  t r a i n i n g  CDER s t a f f .  The l a t t e r  approach focus- 
es on complet ion of techn ica l  tasks  per  se and has v i r t u a l l y  no t r a i n -  
i n g  value f o r  CDER. The s e l e c t i o n  o f  t he  second a l t e r n a t i v e  would l ose  



i g h t  o f  what t h e  Team be l ieves  t o  be t h e  most important  p r o j e c t  objec- 
t i v e :  CDER1s organ iza t iona l  development. Even i f  some techn ica l  tasks  
cannot r e a l i s t i c a l l y  be pu t  o f f  u n t i l  more s t a f f  are h i red,  t he  b e n e f i t s  
o f  having as much techn ica l  work as poss ib le  done a t  CDER outweigh t h e  
drawbacks. Research methods and o rgan iza t i on  o f  research and techn ica l  
work could, a t  a  minimum, be observed by CDER personnel, and t h e  sho r t -  
term advisers cou ld  increase t h e i r  d i r e c t  experience w i t h  CDER1s prob- 
lems and prospects, en r i ch ing  t h e i r  f u t u r e  p r o j e c t  involvement. 

A f u r t h e r  cons idera t ion  i s  t h a t  per forming so much o f  t he  techn ica l  
work i n  t h e  US might  take away t h e  immediacy o f  t he  need t o  augment t h e  
CDER s t a f f  and cou ld  c o n t r i b u t e  t o  a  percept ion o f  t he  p r o j e c t  as being 
focused on RTI r a t h e r  than CDER. 

Accordingly,  t h e  Eva1 ua t i on  Team recommends the  f o l l o w i n g  order  o f  
p r i o r i t y  f o r  dec id ing  where techn ica l  tasks  w i l l  be performed: 

o  P r i o r i t y  One: Technical assistance i n  Morocco i n v o l v i n g  CDER 
s t a f f  i n  actual  task performance; 

o  P r i o r i t y  Two: Where US-based e f f o r t  i s  deemed essent ia l ,  CDER 
techn ica l  s t a f f  t r a v e l  t o  US t o  p a r t i c i p a t e  i n  
t echn ica l  work; 

o  P r i o r i t y  Three: As a  l a s t  reso r t ,  t echn ica l  support tasks  per-  
formed i n  t h e  US by US cont rac tor /consu l tan ts  
w i thout  d i r e c t  CDER s t a f f  p a r t i c i p a t i o n .  

C. SUITABILITY OF RTI STAFF 

RTI prov ides s t a f f  support t o  CDER through t h e i r  o f f i c e s  i n  North 
Caro l i na  and o n - s i t e  i n  Marrakech. Hal Minis,  together  w i t h  h i s  
admin i s t ra t i ve  support, prov ides management and techn ica l  rev iew 
serv ices  t o  CDER f rom t h e  US. H is  experience and t r a i n i n g  i n  energy 
systems p lann ing  and r u r a l  development, p a r t i c i p a t i o n  i n  t h e  Peace Corps 
program and f 1  uency i n  t h e  French 1  anguage make him. we1 1  qua1 i f  i e d  as 
P ro jec t  D i r e c t o r  f o r  RTI. 

The two res iden t  s t a f f  have s t rong techn ica l  backgrounds, extensive 
energy p lann ing  experience i n  developed and i n d u s t r i a l i z e d  count r ies ,  
and s t rong 1 anguage s k i  11s. M r .  Himy1s Moroccan background prov ides him 
w i t h  a  unique ba l  ance between a  "na t i ve  Moroccan" and US perspect ive.  
M r .  Fabre's t echn ica l  s k i  11s have been indispensable i n  p r o v i d i n g  
guidance and d i r e c t i o n  t o  t h e  CDER techn ica l  s t a f f .  I n  f a c t ,  t h e  
absence o f  t echn ica l  managers a t  CDER may c reate  a  dependence by t h e  
CDER s t a f f  on M r .  Fabre, by  d e f a u l t ,  t h a t  i f  not  r e c t i f i e d  soon (by 
m i  d-1984) cou ld  cornpl i cate  t h e  R T I  phase-out process. 



The Eva lua t ion  Team d i d  no t  have an oppo r tun i t y  t o  meet t h e  RTI 
o r t  -term s t a f f  and consu l t  ants. However, based on personal know1 edge 
t h e i r  a b i l i t i e s  and rev iewing  t h e  v i t ae ,  we conclude t h a t  t h e  present  

RTI adv isory  team (and those planned f o r  1984) represent  a  spectrum o f  
competence t h a t  ranges f rom adequate t o  very  good. They can prov ide  t h e  
needed t r a i n i n g  t o  t h e  CDER s t a f f ,  h e l p  design and operate t h e  p i l o t  
p ro jec t s ,  i n i t i a t e  smal l  p r o j e c t  fund  a c t i v i t i e s  and c o n t r i b u t e  t o  t h e  
l ong  te rm p lann ing  o f  t h e  center .  

The RTI team members, however, have no t  had d i r e c t  experience i n  
t h e  b u i l d i n g  o f  a  complete energy center,  such as CDER, f rom i n c e p t i o n  
t o  i n s t i t u t i o n a l i z a t i o n .  Although few i n  number, i n d i v i d u a l s  w i t h  such 
experience do e x i s t .  We recommend t h a t  a  sho r t  term consul tancy o f  one 
o r  more such persons be made a v a i l a b l e  t o  CDER. 

D. CDER USE OF RTI STAFF 

For Non-US Pro jec t s  

We understand t h a t  CDER has agreed t h a t  i n  us ing  RTI s t a f f  it w i l l  
g i v e  f i r s t  p r i o r i t y  t o  US-financed p ro jec t s .  We b e l i e v e  t h i s  arrange- 
ment deserves f u r t h e r  thought.  The bas ic  purpose o f  t h e  p r o j e c t  i s  t h e  
development o f  CDERts i n s t i t u t i o n a l  c a p a b i l i t y .  A key p a r t  o f  t h a t  
development i s  t h e  a b i l i t y  t o  a t t r a c t  and e f f i c i e n t l y  use funds f rom a  
v a r i e t y  o f  sources. I f  i t  i s  good f o r  RTI t o  he lp  CDER use US funds 
wisely ,  i t  i s  even b e t t e r  t o  h e l p  them use non-US funds wisely ,  f o r  t h a t  
i s  an essent i  a1 p a r t  o f  t h e  process o f  becoming independent o f  US sup- 
p o r t .  We recommend t h e r e f o r e  t h a t  t h e  counsel o f  RTI be a v a i l a b l e  t o  
CDER f o r  any of i t s  renewable energy work, w i t hou t  f a v o r i n g  work 
f inanced by t h e  US over t h a t  f inanced f rom o the r  sources. 

2. For Admin i s t ra t i ve  Dut ies Versus Programmatic Development 

No abnormal demand i s  imposed on RTI t o  perform a d m i n i s t r a t i v e  
chores f o r  CDER. RTI enjoys a  f l e x i b l e  y e t  f i r m  understanding w i t h  CDER 
regard ing  t h e i r  r espec t i ve  r e s p o n s i b i l i t i e s  f o r  admin i s t ra t i ve  chores. 

I n  t h e  e a r l y  days o f  RTI 's  present,  CDER was w i thout  t r a n s p o r t a t i o n  
f o r  personnel. RTI cooperated w i t h  CDER, p rov id ing  t r a n s p o r t  o n l y  when 
t h e r e  was d i r e c t  p a r t i c i p a t i o n  w i t h i n  t h e  s p e c i f i c  a c t i v i t y  by  RTI. 
CDER has acqui red f o u r  veh i c les  and i s  now t o t a l l y  independent i n  t h i s  
respect .  

I n i t i a l l y ,  CDER was a lso  obl iged,  due t o  work load  and l i m i t e d  sec- 
r e t a r i a l  support, t o  request  t y p i n g  serv ices  f rom RTI. R T I  was no t  able 
t o  ob l  ige.  Growth o f  CDER admin i s t ra t i ve  and l o g i s t i c a l  support  capa- 
c i t y  now extends t o  i nc lude  d e t a i l s  such as p rov id ing  t h e i r  own t e l e x  
operator  f o r  t e l e x  t ransmiss ion and p r o v i s i o n  o f  t h e i r  own paper supply 
f o r  t h e  photocopier .  This  demonstrates t o t a l  independence f rom RTI i n  
t h i s  respect,  l e a v i n g  RTI f r e e  t o  concentrate upon programmatic 
development. 



E. RTI COMPLIANCE WITH A I D  PROCUREMENT REGULATIONS 

No v i o l a t i o n s  o f  procurement procedures on t h e  p a r t  o f  RTI are ev ident .  
Considerable e f f o r t  does however need t o  be inves ted  i n  many aspects o f  p ro-  
curement. 

O f  p r i n c i p l e  concern i s  t h e  l ack  of c l e a r  d e f i n i t i o n  of what major com- 
mod i t i es  w i l l  be purchased and when. The p r e l i m i n a r y  l i s t  of needed commodi- 
t i e s  i d e n t i f i e d  by C.T. Main and annexed t o  t h e  P r o j e c t  Paper i s  considered 
by  RTI t o  be i n d i c a t i v e  on ly .  Equipment procured by USAID and RTI f o r  t h e  
p r o j e c t  u n t i  1  September, 1983 i s  minimal . CDER prov ided a  1  i s t  o f  r e q u i r e d  
equipment t o  USAID f o r  a c t i o n  i n  October, 1982 and USAID requested t h i s  be 
reviewed w i t h  RTI advisors upon t h e i r  a r r i v a l  i n  December, 1982. It has 
r e c e n t l y  become ev ident  t h a t  some o f  these i tems have no t  y e t  been ordered. 
The RTI budget f o r  i t s  f i r s t  year o f  con t rac tua l  serv ices  conta ined zero 
a1 lowance f o r  procurement. RTI has budgeted $1,949,774 f o r  procurement f o r  
t h e  du ra t i on  o f  t h e  t h r e e  year con t rac t .  

RTI i n d i c a t e d  t h a t  very  l i m i t e d  procurement w i l l  t a k e  p lace  i n  t h e  
second year  o f  t h e  c o n t r a c t  because t h e  permanent CDER f a c i l i t y  w i l l  n o t  be 
completed. The Eva lua t ion  Team s t r o n g l y  recommends t h a t  RTI no t  de lay  pro-  
curement t o  co inc ide  w i t h  complet ion o f  t h e  new f a c i l i t y ,  bu t  i d e n t i f y  and 
arrange major procurement needs immediately. A t  t h e  request  o f  CDER and 
USAID, one Team member, M r .  Terence Hart ,  spent a  few days work ing on a  
procurement proposal which i s  i nc luded  as Pa r t  Three o f  t h i s  eva lua t i on  
r e p o r t .  

Temporary 1  aboratory and workshop premises can be leased, equipment i n -  
s t a l  led,  and t h e  ext remely important  research, p r a c t i c a l  t r a i n i n g ,  and moni - 
t o r i n g  components o f  t h e  p r o j e c t  se t  i n t o  operat ion, thus p r o v i d i n g  f o r  t h e  
growing capac i t y  and needs o f  CDER on a  t i m e l y  basis .  

F a i l u r e  t o  launch t h i s  p o r t i o n  o f  RT I ' s  r e s p o n s i b i l i t i e s  w i l l  impose 
severe r e s t r a i n t s  on CDER's a b i l i t y  t o  become l a r g e l y  independent o f  t h e  
need f o r  t echn i ca l  ass is tance w i t h i n  t h e  l i f e  o f  t he  p r o j e c t .  By t h e  same 
token, CDER w i l l  need t o  ensure t h a t  appropr ia te  space i s  a v a i l a b l e  t o  p ro-  
p e r l y  house t h e  equipment when i t  a r r i ves .  

RTI i s  advised t o  exp lo re  conta iner  shipment from t h e  US, thus  min imiz-  
i n g  loss,  damage, customs c learance procedures and, of g rea tes t  importance, 
cos t .  

As p a r t  o f  t h e  procurement program, RTI should in t roduce microcomputers, 
adapt software, and t r a i n  CDER personnel i n  computerized i nven to ry  
techniques, t o  i n c l u d e  procurement w i t h  funds f rom sources o ther  than A I D .  
R T I  r e p o r t s  t h a t  t h i s  i s  being planned. 



CHAPTER THREE: PILOT PROJECT FUND 

A&B. Background and Technical Appropri ateness 

P i l o t  p r o j e c t  s e l e c t i o n  and design are c r i t i c a l  t o  t h e  success o f  t h i s  
p ro jec t ,  which i n  tu rn ,  i s  measured by  t h e  a b i l i t y  o f  t he  selected technolo-  
g ies  t o  penetrate t h e  market. 

The purpose o f  t h e  USAID Renewable Energy P ro jec t  i s  t o  p rov ide  CDER 
w i t h  t h e  experience necessary t o  b u i l d  i t s  i n s t i t u t i o n a l  capabi 1 i t y  i n  order  
t o  achieve i t s  long term assignment o f  e f f e c t i v e  market pene t ra t i on  o f  renew- 
ab le  energy technologies. The P i l o t  P r o j e c t  Fund i s  t he  c h i e f  medium through 
which CDER can ga in  t h e  experience t o  reach t h i s  goal. 

A rev iew o f  t h e  n ine  p i  l o t  p r o j e c t s  c u r r e n t l y  being undertaken o r  under 
s tudy i n d i c a t e s  t h a t  more than h a l f  o f  them are no t  we l l  adapted t o  t h e  goal 
o f  market penet ra t ion .  I n  view o f  t h i s ,  t h e  Evaluat ion Team recommends t h e  
f o l l o w i n g  c r i t e r i a  which should govern t h e  s e l e c t i o n  and design o f  p i l o t  pro-  
j e c t s .  

1. 

2. 

3. 

4. 

5. 

6. 

The technology should match those renewable energy resources t h a t  
are i n  p l e n t i f u l  supply i n  Morocco. 

There should be a l a r g e  p o t e n t i a l  market f o r  t h e  technology o r  f o r  
t h e  energy i t  w i l l  produce. 

The technology should be p o t e n t i a l l y  economical ly compet i t i ve  w i t h  
c u r r e n t  -and a l t e r n a t i v e  energy technologies. 

The engineering design should arrange proven technology components 
i n t o  a combination t h a t  most e f f e c t i v e l y  matches t h e  resources 
a v a i l  ab le t o  t h e  p o t e n t i  a1 demand. 

The p r o j e c t  should be designed t o  generate and r e t r i e v e  p rec i se  i n -  
fo rmat ion  about t h e  technology 's  performance i n  terms o f  t he  f i r s t  
f o u r  c r i t e r i a  ( i  .e. resources, demand, cost  competi t iveness and 
phys ica l  e f fec t i veness )  as we1 1 as in fo rmat ion  about t h e  soci  a1 
a c c e p t a b i l i t y  o f  t h e  technology and t h e  a b i l i t y  o f  t h e  users t o  
organize themselves t o  manage and main ta in  it. 

The p r o j e c t  should be designed so as t o  be a rep resen ta t i ve  sample 
o f  a technology combination t h a t  can be w ide ly  app l ied  w i t h i n  a 
na t i ona l  research p l  an f o r  renewable energy (see d iscussion below). 

The end r e s u l t  o f  f o l l ow ing  these s e l e c t i o n  c r i t e r i a  i s  t o  he lp  renew- 
able energy technologies penet ra te  t h e  Moroccan economy--in sho r t  t o  have a 
n a t i o n a l  impact on t h e  mainstream o f  development i n  Morocco. 

Fo l lowing these s e l e c t i o n  c r i t e r i a  would, i n  our view, r e s u l t  i n  a sub- 
s t a n t i  a1 number o f  app l i ca t i ons  i n  t h e  i n d u s t r i  a1 , business, and urban r e s i -  
d e n t i a l  sectors as w e l l  as i n  t h e  r u r a l  sec tor  o f  Morocco. 



If we now apply t h e  above c r i t e r i a  t o  t h e  n ine  p i l o t  p r o j e c t s  se- 
lec ted ,  o n l y  t h e  th ree  microhydro i n s t a l l a t i o n s  and the  P V  water pumping 
p r o j e c t  planned f o r  Crafa comply. The remaining f i v e  proposed p i l o t  
p r o j e c t s  r e q u i r e  ser ious  rev iew and r e d e f i n i t i o n  i n  order t o  meet t h e  
c r i t e r i a  proposed by t h e  Eva lua t ion  Team. 

Two o f  t h e  f i v e  p r o j e c t s  do, however, i n  t h e i r  present o r  s l i g h t l y  
mod i f ied  forms have considerable p o t e n t i a l  u t i l i t y  i n  terms o f  t r a i n i n g  
CDER i n  app l ied  research. 

These two p r o j e c t s  are discussed below. 

1. Ch'bani Digester  

This  fami ly -s ized anaerobic d iges te r  i s  a  p a r t i c u l a r l y  good example 
o f  one o f  t h e  th ree  we1 1 known design opt ions  avai 1  able. What must be 
considered p r i o r  t o  cons t ruc t i on  i s  t h e  r e l a t i v e  cos ts  o f  t h e  opt ions.  
Costs depend p r i m a r i l y  on l o c a l  labor  and expert ise,  raw mater i  a1 avai 1  - 
a b i l i t y ,  and environmental cond i t i ons  ( i n  p a r t i c u l a r  mean ambient a i r  
and ground temperatures). 

The CDERIRTI design study has prov ided adequate j u s t i f i c a t i o n  f o r  
cons t ruc t i on  o f  t h i s  p a r t i c u l a r  model, which w i l l  demonstrate the  tech-  
nology a t  a  household l e v e l  and prov ide  a  valuable hands-on t r a i n i n g  ex- 
per ience t o  CDER personnel. 

I n  quest ion.  i s  t he  p o t e n t i a l  o f  t h i s  f a m i l y  s ized technology t o  
p rov ide  an a t t r a c t i v e  compet i t i ve  energy op t i on  t o  t h e  t y p i c a l  user. 
Extensive use and long term f i e l d  t e s t i n g  o f  va r i an ts  o f  t h i s  d iges te r  
design (about 700,000 examples throughout t h e  Ind ian  con t i nen t )  shows 
t h a t  users are genera l l y  no t  convinced the  i n i t i a l  investment o f  t ime, 
labor ,  and cash p lus  the  d a i l y  e f f o r t  essen t i a l  f o r  any f a m i l y  l e v e l  d i -  
gester  i s  j u s t i f i e d  by the  re tu rn .  The evidence now ind i ca tes  t h a t  once 
t h e  promotion push from t h e  government stops, u t i l i z a t i o n  o f  t h e  one- 
f a m i l y  v i l l a g e  d iges te rs  stops. Hence, we be l i eve  t h a t  al though t h e  
t r a i n i n g  o f  CDER s t a f f  f rom t h e  Ch'bani d iges te r  amply j u s t i f i e s  the  
smal l  cos t  t o  CDERIUSAID, f u t u r e  work i n  biomass should look  beyond t h e  
s i n g l e - f a m i l y  b iod iges te r  t o  o ther  areas such as agro- industry  s ized d i  - 
gesters, conversion o f  a g r i c u l t u r a l  res idues such as o l i v e  seeds t o  use- 
f u l  energy, use o f  munic ipal  waste, e f f i c i e n t  stoves and b o i l e r s ,  i m -  
proved charcoal product ion, etc .  

2. School o f  Mines Marrakech - PV Pumping 

The re fu rb i shed  we1 1  a t  t h e  School o f  Mines can prov ide  a t  bes t  a  
d a i l y  y i e l d  o f  80 rn3/day which i s  n o t  adequate t o  i r r i g a t e  t h e  5 Ha 
School o f  Mines and Renewable Energy Center grounds. The proposed sys- 
tem i s  no t  rep resen ta t i ve  o f  a  t y p i c a l  v i l l  age system i n  many respects. 
Thus, t h e  o n l y  r e a l  c r i t e r i a  j u s t i f y i n g  use o f  t h i s  s i t e  f o r  a  p i l o t  
p r o j e c t  l i e  w i t h  t h e  p r o x i m i t y  t o  t he  permanent CDER f a c i l i t y  and i t s  
t r a i n i n g  and demonstration p o t e n t i a l .  These are important c r i t e r i a .  



However, t h i s  being t h e  case, CDER should s e r i o u s l y  consider  acqu i r i ng  a 
system which can o f f e r  f a r  more as a t r a i n i n g  exerc ise  than an " o f f  t h e  
s h e l f "  PV pump and can demonstrate f a r  more broad ly  t h e  p o t e n t i a l  app l ica-  
t i o n s  o f  smal l  PV i n s t a l l a t i o n s .  

The team recommends a design review which w i l l  emphasize these two fea- 
t u r e s  and a l so  g i v e  cons idera t ion  t o  t h e  energy storage opt ions, m u l t i p l e  
uses (such as 1 i gh t i ng ,  pumping, r e f r i g e r a t o n ,  and h y b r i d  generat ion),  and 
instantaneous and cont inuous mon i to r ing  methods. 

C&D. MARKET PENETRATION AND DATA MONITOR1 NG 

For renewable techno lg ies  t o  e f f e c t i v e l y  penet ra te  t h e  market on a 
nat ionwide scale, an o v e r a l l  research p lan  f o r  renewable energy i n  Morocco 
must be developed. 

Such a p lan  would begin w i t h  base l ine  da ta  drawn f rom a resource 
assessment o f  wind, s o a r ,  biomass, and hydro potent  i a1 s. Geographic zones 
would then be i d e n t i f i e d  e a c m w h i c h  wXil-d be as s i m i l a r  as poss ib le  f rom 
t h e  p o i n t  o f  view o f  resources. 

Next, zones o f  nat ionwide energy needs would be def ined by i d e n t i f y i n g  
r u r a l ,  urban, and i n d u s t r i  a1 areas, determin ing popu la t ion  d i s t r i b u t i o n ,  
l o c a t i n g  t h e  presence o f  s i g n i f i c a n t  e thn i c  groups, and i d e n t i f y i n g  GOM 
plans f o r  convent ional energy p r o v i s i o n  ( i  e .  , t h e  n a t i o n a l  e l e c t r i c a l  
g r i d ) .  By over lay ing  these se ts  o f  geographic zones o f  resources and needs, 
rep resen ta t i ve  zones can be es tab l ished i n  which a p o t e n t i a l  demand e x i s t s  
f o r  each major te-chnol ogy type. 

The t h i r d  s tep  i n  t h e  p lann ing  process would be t o  determine t h e  
combination o f  systems needed t o  meet t h e  t o t a l  demand i n  any one zone. 
Only a f t e r  t h i s  t o t a l  has been determined can a p i l o t  p r o j e c t  sample be 
drawn f rom each zone. This  sample must be l a r g e  enough t o  y i e l d  
s t a t i s t i c a l l y  s i g n i f i c a n t  data which can be used t o  assess t h e  accuracy o f  
t h e  e a r l i e r  estimates, y e t  must be smal l  enough t o  be a f fo rdab le  and 
manageable by CDER. 

P i l o t  p r o j e c t  s e l e c t i o n  based upon t h i s  approach would avoid f u r t h e r  
r e p i  tit i o n  o f  t h e  many "demonstration" p r o j e c t s  which t h e  Eva1 ua t i on  Team 
has observed sca t te red  through t h e  developing nat ions  w i t h  no c l e a r  
understanding o f  t h e i r  p o t e n t i a l  f o r  r e p l i c a b i l i t y  o r  p o t e n t i a l  t o  make a 
t r u e  impact on t h e  p r o v i s i o n  o f  na t i ona l  energy suppl ies.  

We recommend t h a t  CDER develop a na t i ona l  research p lan  f o r  renewable 
energy technologies along t h e  l i n e s  o f  t h e  process described above. The 
$1.9 m i l l i o n  USAID-financed p o r t i o n  o f  such a program would not, o f  course, 
when examined by i t s e l f ,  be a complete and balanced l e a r n i n g  experience o r  
research program, bu t  i t  should be i n teg ra ted  i n to ,  and should prov ide  t h e  
i n i t i a l  s t imu lus  f o r  developing such an o v e r a l l  Moroccan comprehensive 
research program. I n  t h e  process, t he  most va luable k i n d  o f  t r a i n i n g  w i l l  
occur. 

Add i t i ona l  f a c t o r s  which must a lso  be taken i n t o  cons idera t ion  i n  t h e  
process o f  s e l e c t i n g  and designing p i  l o t  p r o j e c t s  inc lude t h e  fo l low ing:  
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1. Energy Product i on l conse rva t i  on 

For renewable energy technologies t o  achieve greates t  impact, one must 
consider  n o t  o n l y  t h e  i n t r o d u c t i o n  o f  energy-producing technologies bu t  a lso 
means o f  conserving energy. Energy-product i o n  and conservat ion need t o  be 
t r e a t e d  as an i n teg ra ted  e f f o r t ,  which i s  demonstrated i n  t h e  c l a s s i c  
example o f  fue l  f o r  domestic cooking. Technologies such as wind and P V  
pumping systems prov ide  water f o r  i r r i g a t i o n  and by extension encourage 
r e f o r e s t a t i o n ,  wh i l e  improved wood stoves and charcoal product ion techniques 
can prov ide  s i g n i f i c a n t  reduc t ions  i n  wood f u e l  consumption. Thus, f u e l  
p roduct ion  i s  increased by one technology w h i l e  f u e l  consumption i s  
decreased by another. The i n t r o d u c t i o n  o f  both technologies o f  course has 
t h e  greates t  impact on t h e  o v e r a l l  ob jec t ive .  

Any p i l o t  p r o j e c t  designed should con ta in  the  element o f  conservat ion 
as a  p a r a l l e l  o r  i n t e g r a l  a c t i v i t y  along w i t h  technologies t h a t  produce 
energy i n  order  t o  ob ta in  best  r e s u l t s .  

2. S i t e  Se lec t ion  

Carefu l  s i t e  s e l e c t i o n  i s  essen t i a l .  Se lec t ion  must, by d e f i n i t i o n ,  be 
rep resen ta t i ve  o f  t h e  n a t i o n  t o  develop v a l i d  t e s t  r e s u l t s .  E f f o r t s  t o  min- 
im ize  p i l o t  p r o j e c t  s i t e  management, data a c q u i s i t i o n  and maintenance prob- 
lems are a lso  key f a c t o r s  which i n f l uence  t h e  f i n a l  degree o f  u t i l i t y  o f  a  
s i t e .  Any p i  l o t  p r o j e c t  (as long as i t  remains a  representa t ive  case) bene- 
f i t s  considerably i f  s i t u a t e d  e i t h e r  c lose  t o  t h e  c e n t r a l  c o n t r o l l i n g  body 
( i .e .  CDER) o r  i f  r a p i d  easy access i s  guaranteed ( i .e.  reg iona l  centers) .  

3. I n teg ra ted  P ro jec ts  

AID and o ther  donor o rgan iza t ions  f r e q u e n t l y  use p i l o t  p r o j e c t s  t o  de- 
monstrate, promote, o r  teach i n  f i e l d s  o ther  than energy, such as a g r i c u l -  
tu re ,  h e a l t h  and education. C l e a r l y  i t  would be advantageous t o  b u i l d  an 
appropr ia te  energy component i n t o  such p ro jec ts .  

The Eva lua t ion  Team recommends t h a t  USAID rev iew i t s  c u r r e n t  and 
planned p r o j e c t s  and exp lore  t h e  possi b i  1  i t i e s  o f  i n t e g r a t i n g  CDER renewable 
energy p i l o t  p r o j e c t s  i n t o  o ther  ongoing A I D  p r o j e c t s  t o  expand t h e  l ea rn ing  
experience, and increase p r o j e c t  e f f i c i e n c y .  I f  t h i s  i s  s u c c e s s f u l - t h e  GOM 
may wish t o  undertake a  s i m i l a r  e f f o r t  w i t h  i t s  own government sponsored 
p ro jec ts .  

4. Don't  Neglect Urban and I n d u s t r i a l  

CDER g ives h ighes t  p r i o r i t y  t o  r u r a l  app l i ca t i ons  and t h e  Evaluat ion 
Team agrees t h a t  many--perhaps most- -opportuni t ies t o  apply renewable energy 
w i l l  occur i n  t h e  r u r a l  areas, p a r t i c u l a r l y  i n  areas beyond t h e  reach o f  t h e  
g r i d s  of modern convent ional energy. However, one should be open t o  t h e  
p o s s i b i l i t y  t h a t  many oppor tun i t i es  w i l l  a lso  occur w i t h i n  t h e  sectors o f  
t h e  Moroccan economy t h a t  are now served by  modern, convent ional (bu t  i n -  
c reas ing l y  expensive) dep le tab le  energy sources. 



E. PLAN FOR ANALYZING PILOT PROJECT DATA 

The ana lys is  o f  q u a n t i t a t i v e  da ta  f rom p i l o t  p r o j e c t s  i s  s t r a i g h t  
forward and a 1 arge and growing body o f  experience e x i s t s  f o r  doing so. 
RTI s t a f f  p l a n  t o  t r a i n  CDER s t a f f  i n  t h e  methods f o r  such ana lys is  
i n c l u d i n g  t h e  development o f  computer ass is ted  model 1 ing.  Given cu r ren t  
and 1984 planned s t a f f i n g ,  t h i s  appears feas ib le .  

F . DISSEMINATION OF PILOT PROJECT RESULTS 

No systematic d isseminat ion p lan  y e t  e x i s t s .  Th is  i s  t o  be 
expected a t  t h i s  e a r l y  stage o f  t h e  p r o j e c t ;  however, extensive 
d iscussions on t h e  d isseminat ion problem have been h e l d  w i t h i n  RTI and 
w i t h  CDER. Disseminat ion i s  c r i t i c a l  t o  t h e  whole process o f  renewable 
energy d i f f u s i o n .  Such a p lan  should be i n  p lace  by t h e  t ime  use fu l  
da ta  begin t o  accumulate i n  any ser ious  volume--perhaps i n  t h e  Ta t te r  
h a l f  o f  1984. 



CHAPTER I V :  THE SMALL PROJECTS FUND 

A. CURRENT STATUS 

A manual o f  "Object ives, Regulations, and Proceduresii has been sent 
t o  USAID by  CDER. USAID has r a i s e d  f u r t h e r  quest ions about f i n a n c i a l  a r -  
rangements, procurement procedures, s e l e c t i o n  c r i  t e r i  a, p r i o r i t y  f o r  Mo- 
roccan c i t i z e n s ,  t h e  Moroccan con t r i bu t i on ,  and aud i t  arrangements. CDER 
and i t s  advisers are working on a response. It i s  not  an auspicious mo- 
ment f o r  ex terna l  eva lua tors  t o  in tervene.  Nevertheless, we have several 
observat ions. 

F i r s t ,  a  means must be found f o r  procurement t o  be done i n  t h e  l o -  
c a l  marketplace by t h e  grantee. The admin i s t ra t i ve  burden o f  a smal l  
grants fund i s  enormous. I f  US procurement r u l e s  are t o  apply and 
procurement t o  be undertaken e i t h e r  by t h e  US o r  Moroccan Government, t h e  
p r o j e c t  w i l l  f a i l .  

Second, i f  t h e  GOM i s  requ i red  t o  make a governmental c o n t r i b u t i o n  
(over and above t h e  c o n t r i b u t i o n  made by t h e  Moroccan grantees), t h e  pro-  
j e c t  would a lso  apparent ly  f a i l ,  s ince  Morrocan r u l e s  do not  permi t  t h e i r  
p u b l i c  funds t o  be used f o r  grants t o  p r i v a t e  i n d i v i d u a l s .  We have been 
able t o  i d e n t i f y  no cure  f o r  t h i s  p o t e n t i a l l y  f a t a l  problem unless USAID 
i s  w i l l i n g  t o  accept as t h e  Moroccan c o n t r i b u t i o n  those funds pu t  up by  
p r i v a t e  Moroccans. 

Thi rd,  t h e  p r o j e c t  agreement now provides f o r  USAID t o  aud i t  t h e  i n -  
d i v i d u a l  g ran ts  t o  p r i v a t e  persons and t o  demand a re fund o f  t h e  grant  i n  
t h e  event t h e  c r i t e r i a  s p e c i f i e d  i n  t h e  p r o j e c t  agreement are no t  f o l -  
lowed. Such sweeping powers (a l though t h e  Team i s  con f i den t  t hey  would 
be administered respons ib ly )  are p o t e n t i  a1 l y  i n t i m i d a t i n g  t o  the  prospec- 
t i v e  grantee who, as we discuss f u r t h e r  below, i s  being asked t o  c a r r y  
considerable r i s k s  already. It cou ld  do ser ious damage t o  t h e  Small Pro- 
j e c t s  Fund. Accordingly,  we recommend t h a t  t h e  p r o j e c t  agreement be 
amended t o  narrow t h e  circumstances under which d i  sa l  lowances might  oc- 
cur, f o r  example, i n  case o f  d i ve rs ion  o f  t h e  funds t o  personal use. 

EVALUATION OF CURRENT ISSUES 

1. Se lec t ion  C r i t e r i a  

a. Preference f o r  Moroccan Inves tors  

U S A I D  be l i eves  preference should be given t o  Moroccan inves-  
t o r s  w h i l e  CDER, i n  accordance w i t h  t h e  s p i r i t  o f  a  new GOM law (see an- 
nouncement "Encouragement Measures f o r  Investment i n  I n d u s t r y  and Related 
Sectors")  p r e f e r s  t o  keep t h e  grants neu t ra l  regard ing  n a t i o n a l i t y  o f  i n -  
vestors. 

Since t h e  purpose o f  t h e  Fund i s  t o  promote t h e  use o f  r e -  
newable energy technology i n  Morocco through t h e  p r i v a t e  sec tor  (which, 



perforce, must i nc lude  fo re ign ,  as w e l l  as domestic i nves to rs  as it does 
i n  most coun t r i es )  r a t h e r  than t o  a s s i s t  Moroccan i nves to rs  per  se, t h e  
Evaluat ion Team be1 ieves CDER1s argument i s  persuasive. 

b. Small vs Large Grants 

The Fund o f  US$345,000 i s  a v a i l a b l e  f o r  grants ranging from 
US$500 t o  US$20,000, If grants averaged US$5,000, t he re  would eventual l y  
be a p o r t f o l i o  o f  70 p r o j e c t s  t o  s e l e c t  (presumably from hundreds of ap- 
p l i c a t i o n s ,  each o f  which would need a c a r e f u l  s t a f f  rev iew w i t h  appro- 
p r i  a te  documentation f o r  t h e  Se lec t ion  Commi t t e e )  and t o  moni tor .  Bear- 
i n g  i n  mind t h a t  mon i to r ing  r e s p o n s i b i l i t i e s  must be taken s e r i o u s l y  f o r  
smal l  p r o j e c t s  as w e l l  as f o r  l a r g e  ones, CDER i s  f a c i n g  a workload t h a t  
w i l l  r e q u i r e  a subs tan t i a l  s taf f - -perhaps 3 t o  5 people. If t h e  average 
grant  were US$10,000, t h e  p r o j e c t  p o r t f o l i o  would be reduced t o  35 ( s t i l l  
a fo rmidab le  load), and i f  t h e  grants  averaged US$20,000, t h e  maximum, 
t h e  p o r t f o l i o  would come t o  17. The conclus ion i s  t ha t ,  o ther  t h ings  be- 
i n g  equal (which they  o f t e n  are no t ) ,  i t  i s  much b e t t e r  t o  make l a r g e  
loans than smal l  ones. 

c. I n d i v i d u a l  Consumers vs I n d u s t r i a l  Users and Producers o f  
Renewable Enerav Technoloaies 

Some bas ic  premises must be s ta ted  a t  t h e  ou tse t  o f  t h i s  
discussion: 

1. The purpose o f  t h e  Fund i s  t o  d i f f u s e  renewable energy 
technologies, no t  t o  b e n e f i t  t h e  grantee; 

2. I f  p r o p e r l y  designed, t h e  grant  w i l l  no t  be a w i n d f a l l  
f o r  t h e  grantee (who must pu t  up h i s /he r  own funds and 
deal w i t h  a technology untested i n  Morocco); 

3. The present  s ta te -o f  - t he -a r t  o f  renewable energy does 
no t  permi t  CDER t o  assure t h e  grantee t h a t  t h e  technolo-  
gy w i l l  succeed phys i ca l l y ,  f i n a n c i a l l y  o r  s o c i a l l y .  

From these premises f l ows  t h e  conclus ion t h a t  one should n o t  regard  t h e  
grants as rewards t o  be d i s t r i b u t e d  according t o  p r i n c i p l e s  o f  s o c i a l  
j u s t i c e .  Indeed, g iven t h e  burdens and r i s k s  the  grantee i s  asked t o  un- 
dertake, one cou ld  argue t h a t  i t  would be u n f a i r  t o  impose them on a 
smal l  user. Thus, we be l i eve  i t  would be b e t t e r  t o  attempt t o  e n l i s t  t h e  
cooperat ion o f  i nves to rs  who stand t o  make a subs tan t i a l  ga in  i f  t h e  
technology i s  successful and who can a f f o r d  t h e  loss i f  it i s  not .  

Moreover, even i f  a se r ies  o f  grants t o  smal l  users 
turned ou t  t o  be successful i n  t h e  sense t h a t  t h e  technology was o f  g rea t  
advantage t o  t h e  end user, we doubt t h a t  much d i f f u s i o n  o f  t h e  technology 
would r e s u l t .  The so-ca l led  "demonstration e f f e c t "  has served as a j us -  
t i f i c a t i o n  f o r  many p r o j e c t s  f inanced by donor agencies throughout t h e  
wor ld  as we1 1 as by t h e  US Department o f  A g r i c u l t u r e  and many o ther  gov- 



ernmental agencies. The r e s u l t s  have been s p o t t y  a t  best.  It i s  c lear ,  
f o r  example, t h a t  USDA p r o j e c t s  demonstrating t h e  advantages o f  h igh  
y i e l d i n g  v a r i e t i e s  o f  corn d i d  no t  have as much o f  an e f f e c t  on d i f f u -  
s ion  as t h e  market ing e f f o r t s  o f  seed corn salesmen. 

Thus, i f  d i f f u s i o n  i s  t he  goal, we be l i eve  i t  would be 
advisable t o  encourage manufacturers o r  d i s t r i b u t o r s  o f  renewable energy 
technology t o  produce ( o r  d i s t r i b u t e )  new o r  improved equipment because, 
i f  t h e  technology i s  successful, they  have a l a r g e  i n t e r e s t  i n  d i f f u s i n g  
it. The i r  i n t e r e s t  co inc ides p r e c i s e l y  w i t h  t h e  purpose of t h e  Fund. 
A1 t e r n a t i v e l y ,  t h e  Fund cou ld  be used t o  he lp  a manufacturer who has a 
promis ing product t o  b u i l d  a market ing e f f o r t .  The aim i n  e i t h e r  case 
would be t o  he lp  b u i l d  an i n s t i t u t i o n  whose success depends on d i f f u s i o n .  

S t i l l  another a l t e r n a t i v e  i s  t o  work w i t h  a p r i v a t e  i n -  
s t i t u t i o n  (such as a f i s h  canner o r  a t e x t i l e  manufacturer) t h a t  cou ld  
make use o f  a renewable energy technology such as s o l a r  generated indus- 
t r i a l  process heat.  A g ran t  o f  $20,000 might  be t o o  smal l  t o  persuade 
them t o  make a b i g  investment, b u t  i t  i s  poss ib le  t h a t  i t  would be s u f f i -  
c i e n t  t o  encourage them t o  purchase ( f rom a Moroccan f l a t  p l a t e  manufac- 
t u r e r  who might a lso be g iven a g ran t )  a small s o l a r  h o t  water system i n  
p lace  o f  a conven ien t ly  f i r e d  b o i l e r .  CDER might  a lso o f f e r  t echn ica l  
assistance t o  encourage such arrangements. 

The above suggestions are no t  intended t o  be taken as 
ser ious  p r o j e c t  grant  pro,posals; indeed our s tay  was too  s h o r t  t o  ven- 
t u r e  so f a r .  Rather these are merely intended as i l l u s t r a t i v e  of a gene- 
r a l  approach, namely t h a t  CDER should emphasize e i t h e r  manufacturers o f  
renewable energy equipment o r  i n d u s t r i a l  users o f  such equipment i n  pre-  
ference t o  i n d i v i d u a l  o r  f ami l y  users. M r .  Boudraa, Technical D i r e c t o r  
o f  Soco Charbo expressed considerable i n t e r e s t  i n  t h e  Small P ro jec ts  
Funds f o r  Soco Charbo i t s e l f  and suggested t h a t  i t  should be valuable i n  
encouraging a number o f  o ther  i n d u s t r i e s  t o  d i f f u s e  renewable energy. 

Other than t h e  above comments, we be l i eve  t h e  s e l e c t i o n  
c r i t e r i a  now contemplated by RTI and CDER are v a l i d .  . 

2. F inanc ia l  O ~ e r a t i o n s  

See d iscussion above under I V - A .  

3. Procurement Issues 

See d iscussion above under I V - A .  

4. Pub1 i c i t y  Program 

No a c t i v i t y  has been undertaken by CDER t o  p u b l i c i z e  t h e  pro-  
gram s ince t h a t  must await  agreement w i t h  A I D  t o  launch t h e  Fund. The 
RTI schedule o f  shor t - term advisors i n  Morocco dur ing  1983 and 1984 pro-  



vides f o r  t echn ica l  ass is tance t o  CDER i n  g e t t i n g  ou t  no t i ces  t o  s o l i c i t  
app l i ca t i ons  f o r  grants.  The RTI sho r t  term advisor  (McWil l iams)  w i l l  
work w i t h  M r .  Ghoslani t o  develop these procedures. 

CDER Access t o  Grantee Records 

RTI r e p o r t s  t h a t  i t  i s  intended t h a t  t h e  agreements w i t h  gran- 
tees w i l l  p rov ide  f o r  CDER t o  have access t o  grantee records. 

6. Mon i to r ing  Program 

CDER and RTI now a n t i c i p a t e  t h a t  one commerci a1 i z a t i o n  spec ia l -  
i s t  w i l l  be respons ib le  f o r  a l l  aspects o f  t he  Fund i n c l u d i n g  mon i to r ing  
o f  approved p ro jec ts .  We t h i n k  t h i s  i s  u n r e a l i s t i c  unless t h e  number of 
P ro jec ts  i s  he ld  t o  a minimum [see Sect ion 4 B ( l ) ( b ) ] .  

7. In fo rmat ion  D i  ssemi na t  i on Program 

No systematic work has been done y e t  on a program f o r  disseminat- 
i n g  i n fo rma t ion  about t h e  r e s u l t s  o f  t h e  grant  program. It i s  probably 
premature t o  spend much t ime on t h i s  u n t i l  there  i s  a b e t t e r  understanding 
o f  t he  nature o f  t h e  grants t o  be made and u n t i l  t h e  r e s u l t s  o f  those 
grants  can be ant ic ipa ted .  

C. RELATIONSHIPS BETWEEN CDER AND PRIVATE COMPANIES 

RTI and CDER r e p o r t  t h a t  a number of requests have been made f o r  ad- 
v i c e  e s p e c i a l l y  on t h e  quest ions o f  i n s t a l l i n g  so la r  ho t  water heaters as 
we l l  as exp lo ra t i ons  o f  common goals w i t h  entrepreneurs w i t h  respect  t o  
biomass, pho tovo l ta i c  generat ion o f  e l e c t r i c i t y ,  and wind e l e c t r i c  and 
mechanical power. No advisory committees have y e t  been es tab l ished t o  
a s s i s t  i n  t h i s  regard. A t  t h e  present  time, t h i s  would appear t o  be 
premature u n t i l  t h e  Fund i s  launched and CDER s t a f f i n g  and t r a i n i n g  l e v e l s  
are adequate. RTI i s  con f i den t  t h a t  t h e  forthcoming survey o f  energy 
needs w i l l  p o i n t  ou t  areas i n  t h e  commercial sec tor  w i t h  which 
advantageous working r e l a t i o n s h i p s  can be establ ished.  
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PART I 1  - RENEWABLE ENERGY POTENTIAL FOR MOROCCO 

The f o u r  types o f  renewable energy resources t h a t  e x i s t  i n  Morocco 
a re  microhydro, so la r ,  wind, and biomass. 

A. Microhydro Power 

The i n i t i a l  C.T. Main s tudy and re fe rence sources w i t h i n  t h e  " O f f i c e  
Nat ional  d l E l e c t r i c i t e "  (ONE) have i d e n t i f i e d  200 s i t e s  w i t h i n  t he  remote 
r u r a l  p a r t s  o f  Morocco w i t h  t he  p o t e n t i a l  t o  t e c h n i c a l l y  and economical ly 
m e r i t  t h e  i n s t a l  1  a t  i o n  o f  micro-hydro power p l  ants, which would p rov ide  an 
i n s t a l  l e d  generat ing capac i t y  o f  approximately 30 MW. Seventy-three o f  
these s i t e s  are considered t o  be immediately exp lo i t ab le ,  p r i o r i t y  s i t e s .  
Al though small and represent ing  l e s s  than 3% o f  t h e  t o t a l  e l e c t r i c a l  gene- 
r a t i n g  capac i t y  f o r  Morocco, t h i s  power would serve s i g n i f i c a n t  pa r t s  o f  
t h e  remote mountainous r u r a l  popu la t ion  o f  Morocco f o r  which power demand 
per c a p i t a  i s  low (about  100W). 

Morocco, al though equipped w i t h  a  na t i ona l  g r i d  which supp l ies  ade- 
quate power t o  t h e  i n d u s t r i a l  and urban sectors,  c u r r e n t l y  o n l y  prov ides 
e l e c t r i c i t y  t o  6% o f  t h e  r u r a l  populat ion.  Some 854 r u r a l  communities are 
i d e n t i f i e d ,  o f  which 50 are e l e c t r i f i e d  todgy. The ONE r u r a l  e l e c t r i f i c a -  
t i o n  program w i l l  supply power t o  an add i t i ona l  254 communities w i t h i n  t h e  
framework o f  a World Bank p ro jec t ,  s t i l l  l eav ing  65% (8.3 m i l l i o n )  o f  the  
popu la t i on  o f  r u r a l  Morocco ou ts ide  o f  any immediate ONE p lanning program 
f o r  e l e c t r i f i c a t i o n .  

The th ree  microhydro p lan ts  t o  be brought on 1  i ne  by the  f a l l  o f  1985 
w i l l  supply power t o  3,500 people and w i l l  be adequate t o  measure t h e  tech- 
n i c a l  and economic p o t e n t i  a1 o f  micro-hydro. S i t e  surveys i n d i c a t e  t h a t  
even i f  these p lan ts  are opera t iona l  f o r  on l y  35% o f  t he  year, power would 
be generated a t  p r i ces  compet i t i ve  w i t h  d iese l  p lan ts .  The na t i ona l  g r i d  
i s  no t  an op t i on  i n  these l oca t i ons .  

ONE quotes t h e  f o l l  owing approximate f i gu res :  

- Microhydro 1.5 DH/kWh w i t h  est imates f o r  s p e c i f i c  s i t e s  
( i . e .  Arhbalou -n- Kerdouss as low as 0.40 DHIkWh); 

- Rural d iese l  p l  ant - up t o  5.5 DH/keWh 

- Nat ional  g r i d  - 0.68 DHIkWh 
(Not  an a v a i l  ab le op t ion)  

The issue o f  maintenance must o f  course be addressed. F i r s t ,  d i ese l  
generat ing p l a n t s  are i n h e r e n t l y  l ess  r e l i a b l e  than hydro, and system l i f e  
between major overhaul s  i s  s i g n i f i c a n t l y  shor ter ,  hence t h e  above numbers. 
Add i t i ona l  l y ,  ONE has experience w i t h  t h e  operat ion and maintenance o f  
small- hydro systems f o r  many years ( i n s t a l l a t i o n s  date back t o  t h e  1930's) .  
Many o f  t h e  p l a n t s  are s t i l l  opera t iona l  today, some coupled i n t o  t h e  
n a t i o n a l  g r i d  and demonstrat ing ONE1 s  capac i t y  t o  success fu l l y  ma in ta in  and 
operate t h i s  t ype  o f  technology. 



The microhydro technology thus  demonstrates t h a t  no major c o n s t r a i n t s  
are l i k e l y  t o  be encountered as f u r t h e r  market pene t ra t i on  occurs. The tech- 
nology has been used and proven, t h e  economics are compet i t ive,  
and t h e  resource p o t e n t i a l  fo r  expansion e x i s t s .  

B. Solar Energy Conversion 

There i s  abundant sunshine i n  Morocco and measured l e v e l s  o f  i n s o l  a t i o n  
range from h igh  t o  v e r y  high. According t o  a  recent  pub1 icat ion*  by  members 
o f  t h e  Facu l te  des Sciences o f  Rabat's so la r  energy l a b o r a t o r y  over two- 
t h i r d s  o f  Morocco has average annual i nso l  a t i o n  l e v e l s  exceeding 5  kwhlm2. 
Unfor tunate ly ,  o n l y  two ou t  o f  t h i r t y  meteoro logica l  s t a t i o n s  i n  Morocco r e -  
p o r t  g lobal  so l  ar r a d i a t i o n  data. The r e s t  p rov ide  o n l y  qua1 i t a t i v e  informa- 
tion.- his d e f i c i e n c y  can be redressed i f  USAID suppo6ts. the SERI p lan  (May 
1983) f o r  upgrading t h e  28 weathers s t a t i o n  i n  Morocco t o  p rov ide  q u a n t i t a t -  
i v e  i n s o l a t i o n  data. The o n l y  l i m i t  t o  t h e  u t i l i z a t i o n  o f  so la r  energy f o r  
p r o v i d i n q  thermal and e l e c t r i c  Dower i n  Morocco i s  t h e  economic v i a b i l i t y  o f  
t h e  p a r t i c u l  ar technology a t  hand. A t echn i ca l  and i n d u s t r i  a1 i n f r a s t r u c t u r e  
e x i s t s  i n  Morocco, t o  e f f e c t  t h e  widespread u t i l i z a t i o n  o f  so la r  thermal 
technologies.  

A t  present, c a p i t a l  cos t  o f  photovol t a i c  (PV) power i s  $5000/kWe and bus 
bar  cos ts  r u n  a t  20QIkWh. Near term fo recas ts  f o r  t h e  development and com- 
m e r c i a l i z a t i o n  o f  t h i n  f i l m  PV c e l l s  such as amorphous s i l i c o n  p r e d i c t  in -  
s t a l l e d  c a p i t a l  cos ts  o f  $2,00O/kWe by 1986 and bus bar costs  o f  10QIkWh. 

S i m i l a r  p r e d i c t i o n s  are being made f o r  so la r  thermal i n d u s t r i a l  process 
heat u t i l i z a t i o n .  Low cost ,  1  inear  pa rabo l i c  c o l l e c t o r s  could become commer- 
c i a l l y  a v a i l a b l e  a t  i n s t a l l e d  costs  o f  $200/m2 ( f u l l  system costs),  p rov id -  
i n g  thermal energy at  $5/MBTU or  $5 Gigajoule ( t h e  present OPEC p r i c e  f o r  o i l  
and gas). 

I n  summary, so la r  technologies a v a i l  ab le today t h a t  are compet i t i ve  w i t h  
f o s s i l  f ue l s ,  o r  would be compet i t i ve  by 1986 are: 

1. Passive designs: heat ing  and cool ing;  
2.  F l  a t  P l  a t e  C o l l  ec to r  Technology: ho t  w a t e r l a i r  f o r  domestic consump- 

t i o n  and/or i n d u s t r i a l  process heat use. 
3. L inear  Parabo l i c  Troughs (1986) - hot  water/air /steam f o r  I n d u s t r i a l  

I n d u s t r i  a1 Process Heat ( IPH) use. 
4. PV Panels (1986) - e l e c t r i c a l  p roduc t ion  f o r  r u r a l  and urban appl i- 

c a t  ions; stand-alone or g r i d  connected. 

A l l  f o u r  above techno log ies  can be we l l  matched w i t h  both r u r a l  and ur -  
ban needs o f  Morocco. These i nc lude  domestic space heat ing  and cool ing,  do- 
mest ic  ho t  water u t i l  i zat ion ,  process heat f o r  i n d u s t r i  a1 and d a i r y  products; 
e l e c t r i c i t y  f o r  pumping, l i g h t i n g  r e f r i g e r a t i o n / c o o l i n g  and g r i nd ing  and/or 
e l e c t r i c i t y  t i e d  t o  t h e  power g r i d .  For stand-alone appl i c a t i o n s  i n  e l  e c t r i -  
c i t y  generat ion, s torage o f  energy, p r i m a r i l y  i n  banks of b a t t e r i e s ,  would 
add t o  t h e  PV system cos t .  Unless low cost, l i g h t  weight b a t t e r i e s  become 
a v a i l a b l e  by 1986, commercial v i a b i l i t y  o f  a  PV-storage system may be rea-  
l i zed around 1990. 

*Le Gisement S o l a i r e  Marocain by J. Bahraoui-Buret, M.N. Bargach, M.L. Ben 
Kaddour, Maroc 1983 



C. Wind Energy Conversion 

The wind resource i s  also large  in Morocco, b u t  i s  geographically 
l imited t o  f i ve  regions: 

- S t r a i t  of Gibraltar  Coast 
- El Jadida - Cap Rhir Coast 
- Tarfaya - Dakhla Coast 
- Valleys with a general west-east orientat ion - Crests and ridges in the At1 as mountains exposed to  upper 

westerly flows. 

Unfortunately, very limited wind data i s  available for  these geographi- 
cal  s i t e s .  The wind resource assessment plan prepared by Bat te l le  Pacif ic  
Northwest Laboratories for USAID (May 1983) i f  executed, would provide de- 
t a i l e d  quant i ta t ive  informat ion from 10-15 s t a t i ons  in Morocco. For ex- 
ample, based on avail able mean monthly and annual wind speeds in the  above 
th ree  coastal areas, several hundred megawatts of e l e c t r i c  power can be ge- 
nerated by presently available,  medium sized wind turbines,  t ied  t o  the  Mo- 
roccan power grid system. 

More spec i f ica l ly ,  a medium sized, 200 kWe wind turbine can be in- 
s t a l l ed  today a t  a to ta l  capital  cost of $2,00O/kWe, with a bus  bar energy 
cost  of 10-12QlkWhr. Groups of 10 such turbines can be ins ta l led on 5-7 Ha 
s i t e s  and t i ed  t o  the  exis t ing power grid,  for an aggregate power of 2 M W .  
Twenty such groupings could provide an additional 60 MW a t  40% u t i l i za t ion  
per year. 

In addition, a large  number of small, 5-10 kWe, uni ts  could provide 
water pumping, grinding, and l ight ing for  hundreds of rural  communities. 
Small banks of ba t t e r i e s  will be needed for storing energy during calm peri- 
ods. An a l t e rna t ive  system would involve coupling wind turbines i n  para l le l  
t o  exist ing (or newly purchased) 5-10 kW diesel  generators as backup uni ts .  
A careful inventory study i s  needed t o  find the  number of exist ing small 
wind turbines,  t he i r  s t a t e  of d i s repa i r ,  and provide a plan for  repairing,  
r e u t i l  izing and maintaining these units .  

Final ly ,  on locations where f r e e  s a l t  i s  avail able a t  zero cost ,  with brack- 
ish  water ( i . e .  desalination s i t e s ) ,  5-10 Hectare s a l t  gradient solar  ponds 
may be constructed for sol ar-el e c t r i c  power generat ion (200-500 kWe units)  , 
and/or used in a hybrid scheme with 100-200 kWe wind turbines.  Wind and in- 
sola t ion data  will be needed a t  the  s i t e  before selecting such a hybrid 
design. 

D. Biomass Energy Conversion 

Biomass energy has been in use in Morocco for  decades, primarily in the  
form of d i rec t  wood combustion and charcoal u t i l  izat ion.  In f ac t ,  defores- 
t a t i on  has been a serious problem in Morocco and unless reversed through a 
nat ional ly  planned refores ta t ion program, could c rea te  serious economic and 
environmental problems for the  country. 

Of t he  four renewable resource estimates, biomass represents the  l eas t  
quant i f iable  resource. Wide estimates are available t o  date (from the 



Moroccan M i n i s t r y  of Ag r i cu l t u re )  depending on var ious  end use pa t te rns .  
The Eva lua t ion  Team was t o l d  t h a t  a  c e n t r a l l y  (Washington, D.C.) funded US 
team w i l l  be v i s i t i n g  Morocco i n  l a t e  f a l l ,  1983 t o  s tudy i n  some d e t a i l  
t h e  Moroccan biomass potent  i a1 . 

The Eva lua t ion  Team was able t o  glean t h e  f o l l o w i n g  q u a l i t a t i v e  
i n fo rma t i on  on biomass resource and u t i l i z a t i o n  p o t e n t i a l  i n  Morocco. 

Resource 

Dung and Animal 
Manure 

Conversion 

Anaerobic d i g e s t i o n  

I H a l f a  p lan ts  

End-Use 

Methane f o r  cooking, 
heat ing  , runn i  ng 
small engines ( farms 
and v i  1  1  ages) . 

A g r i c u l t u r a l  waste 
and wood 

Combustion 1-2 MW power p lan t *  

D i r e c t  combustion, 
charcoal product ion, 
o r  wood g a s i f i c a t i o n  

Cooking, 
heat ing-both 
r e s i d e n t i a l  and 
commerci a1 scal e  

*We were t o l d  by  CDER about a  French study t h a t  g ives t h i s  est imate f o r  
power p roduc t ion  through Ha l fa  combustion. 

Munic ipa l  Waste 
7 

Anaerobic d iges t i on  Several MW power 
p l  ant u t  i 1  i zat  i o n  



A1 1 above convers ion schemes represen t  c u r r e n t  techno log ies  t h a t  are 
c o m p e t i t i v e  w i t h  f o s s i l  f u e l s .  The c r i t i c a l  i ssue  i s  t h e  a v a i l  a b i l i t y  o f  
t h e  biomass resource  i t s e l f  and t h e  energy expended i n  c o l l e c t i n g  t h e  
resource .  There e x i s t s  a  d e f i n i t e  c o l l e c t i o n  rad ius ,  beyond which t h e  
f u e l  expanded t o  c o l l e c t  t h e  biomass source would exceed t h e  energy va lue  
o f  t h e  f u e l  produced. 

I n  a d d i t i o n  t o  t h e  above l i s t e d  "present  day" technolog ies,  t h e  
s t r a t e g i c  renewable energy p l  an f o r  Morocco cou ld  i n c l u d e  aquacul t u r a l  
resources  f o r  development i n  1990 t i m e  frame such as g i a n t  ke lp  farms, 
grown a long t h e  Moroccan c o a s t l i n e  f o r  t h e  p roduc t ion  o f  chemicals and 
methane gas, and mic roa lgae  ponds f o r  t h e  product  o f  o i l  a t  t h e  r a t e  o f  
one b a r r e l  o f  o i l /Ha/day.* 

Lack o f  q u a n t i t a t i v e  biomass resource  i n f o r m a t i o n  w i l l  make i t  
imposs ib le  a t  t h i s  t ime  t o  q u a n t i f y  t h e  quad, k i l o w a t t  o r  k i l o j o u l e  impact 
o f  biomass energy i n  Morocco 

*See a r t i c l e  by K.M. Touryan "So la r  Energy: When, Where, How?" Jour. o f  
Energy, Vol . 6, No.4, July-August 1982. 
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PART 111: PROPOSED PROCUREMENT PLAN FOR CDER FOR 1984 

P r i m a r i l y  as a r e s u l t  o f  t h e  problems t h a t  are almost i n e v i t a b l e  i f  
a procurement p lan  i s  no t  adopted which matches CDER growth w i t h  equipment 
need, and a lso because o f  concern expressed by  USAID, t he  Evaluat ion Team 
examined t h e  s i t u a t i o n  i n  some d e t a i l  and prepared the  f o l l o w i n g  analys is .  

Se lec t ion  and procurement o f  equipment depends upon f i v e  fac to rs :  

1. The conf igura t ion  of t h e  p i l o t  p ro jec ts  and technology areas f o r  
t h e  du ra t i on  o f  t he  p r o j e c t .  

2. The appl i e d  research program necessary t o  

a. support p i l o t  p r o j e c t  a c t i v i t i e s  
b. Develop CDER' s i n s t i t u t i o n a l  capac i t y  

3. The workshop capac i ty  requ i red  t o  support t he  f a c t o r s  above. 

4. The s t a f f  ava i l ab le  w i t h i n  CDER. 

5 .  The f a c i l i t y  t o  house workshop and l abo ra to ry  equipment. 

Th is  sec t ion  analyzes the  above f i v e  key f a c t o r s  and i d e n t i f i e s  t h e  most 
exped i t ious  r o u t e  t o  proceed w i t h  procurement. 

1. P i l o t  P ro jec ts  

Nine p o t e n t i a l  p r o j e c t s  were c i t e d  dur ing  t h e  p r o j e c t  design phase, 
and f i v e  o f  these are now i n  var ious  stages o f  r e a l i z a t i o n .  Studies t o  
i d e n t i f y  f u r t h e r  p r o j e c t s  which encourage market penet ra t ion  o f  t h e  
technologies are incomplete, and awai t ing r e s u l t s  o f  resource and energy 
needs assessments. F ina l  s e l e c t  i on  and procurement o f  equipment must await 
f i n a l  s e l e c t i o n  o f  t he  P i l o t  Pro jec ts .  

2 .  The appl ied research program hinges upon the  p i l o t  p r o j e c t  selec- 
t i o n .  Consequently no long term research plan e x i s t s .  A proposal for ' 84  
o n l y  based upon d iscussions w i th  RTI s t a f f  i s  provided i n  Attachment A. 

3. An incomplete research p lan  makes i t  d i f f i c u l t  t o  i d e n t i f y  t he  
machine shop f a c i l i t y  necessary t o  support t he  p i l o t  p ro jec ts  and research 
program. Based upon t h e  proposal i n  Attachment A, t he  p r i o r i t y  equipment 
needed t o  support ' 84  a c t i v i t i e s  i s  shown i n  L i s t s  D l  and 02. 

4. The s t a f f  growth p a t t e r n  w i t h i n  CDER i s  governed b y  the  annual 
budget a l l o t t e d  t o  CDER, and a v a i l a b i l i t y  o f  qua1 i f  i e d  s t a f f .  Discussions 
w i t h i n  CDER and RTI a t  t h e  M i n i s t r y  o f  Energy and Mines and M i n i s t r y  o f  
Finance i n d i c a t e  a probable growth p a t t e r n  w i t h i n  '84  as shown i n  
Attachment B. 



5. The f a c i l i t y  a v a i l a b l e  t o  CDER must expand cons iderab ly  p r i o r  t o  
complet ion o f  t h e  permanent f a c i  1 i t y  ta rge ted  f o r  mid-86. CDER management 
has exp lored va r i ous  shor t  term avenues open t o  them. A formal arrangement 
t o  use t h e  School of Mines, workshops and l abo ra to r i es ,  add i t i ona l  leased 
o f f i c e  and l a b  space, and poss ib l e  leased o r  const ructed temporary workshop 
space w i l l  p rov ide  t h e  essen t i a l  space f o r  t h e  personnel and equipment en- 
visaged. Expected growth p a t t e r n  o f  t h e  f a c i l i t y  i s  shown i n  Attachment B. 

A 1 abora to ry  and workshop procurement p l  an (Attachment C) i s  developed, 
which a l lows f o r  t h e  r e s t r a i n t s  i d e n t i f i e d  i n  ( 1 )  through (5 )  above, bu t  
p rov ides  RTIICDER w i t h  adequate support  i n  hardware t o  ensure t h e  p r o j e c t  
and t h e  i n s t i t u t i o n a l  b u i l d i n g  o f  CDER progress e f f i c i e n t l y .  

As shown i n  t h e  Procurement P lan (Attachment C),  procurement i s  d i v i ded  
i n t o  t h r e e  p r i n c i p l e  areas f o r  act ion.  

1. F i r s t  P r i o r i t y  Lab Equipment - (See L i s t  D l )  

o I n i t i a t e  purchasing procedure immediately 
o I n s t a l  1 i n  School o f  Mines 2nd t r i m e s t e r  ' 8 4  

2. Second P r i o r i t y  Lab Equipment - (See L i s t  D2) 

o I d e n t i f y  d e t a i  1 ed needs throughout  ' 8 4  
o I n i  t i a te  procu?ement January ' 84 
o I n s t a l l  i n  supplementary space mid- '85 
o Transfer  t o  CDER permanent s i t e  mid- '86 

3. Workshop Equipment ( See Workshop Equipment Guide1 i n e s - - L i s t  D3) 

o I n i t i a t e  purchasing procedure immedi a t e l y  f o r  

- Low cos t / l ow  volume hand and power t o o l s ,  f o r  
mechanical, e l e c t r i c a l  and ca rpen t r y  and 
se lec ted  suppl i e s  and mate r i  a1 s. I n s t a l  1 i n  
School o f  Mines workshop or  temporary 
supplementary space, i f  avai 1 abl e--3rd 
t r i m e s t e r  '84. 

- High c o s t l h i g h  volume machine t o o l s  and heavy 
m a t e r i a l  suppl ies ;  prepare RFPs and p lace  f i r m  
o rders  on1 when assurances o f  suppl ementary 
space, -3 and o r  f o r m a l l y  agreed t o  space i n  
School o f  Mines e x i s t s .  I n s t a l l  end '85 o r  
ho ld  i n  s torage f o r  a pe r i od  no t  t o  exceed s i x  
months i f  CDER permanent f a c i l i t y  near ing 
compl e t  i on. 

Recommendation: RTI c o s t  es t imate  FYI84 be increased b y  $150,000 ( L i n e  i tem 
12 would be $350,000 r a t h e r  than  $200,000). 



Attachment A 

RTI PROPOSED APPLIED RESEARCH PROGRAM BY 84 
Based on FabreIHar t  D iscuss ion o f  October 1, 1983 

BIOMASS: 

o Set u p B i o m a s s l a b - S p a c e a v a i l a b l e ,  someequipment a v a i l a b l e  
o Construct  and se t  up mon i t o r i ng  program on f i x e d  dome (Chinese 

type)  d i g e s t e r  
o Perform s tud ies  - s t a t i o n a r y  g a s i f i e r  ( i n  coo rd i na t i on  w i t h  Energy 

and Mines) 
o Biogas adaptat ions -- coo l ing ,  pumping, etc.  ( w i t h  Energy and 

Mines) 

METEROLOGICAL: 

0 
0 
0 

SOLAR : 

Cal i b r  a t i o n  program -- Nat iona l  Meteo Systems 
In t roduce  f u l l  so l  ar moni t o r  i n t o  Marrakech Meteo. 
Fo l low program proposed w i t h  SERI resource  p l an  t o  improve 
w ind lso l  ar resource da ta  base. 

0 
0 
0 

0 
0 
0 

WIND: 

0 
0 
0 

OTHER : 

0 

Set up PV  t e s t  f a c i l  i t y  f o r  modules 
Exper imentat ion i n  load  matching and max power t r a c k i n g  
Set up and moni tor  300W PV pump 
Set up t e s t  f a c i l i t y  f o r  f l a t  p l a t e  c o l l e c t o r s  
Progress w i t h  p i l o t  p r o j e c t s  a t  Grafa and School o f  Mines 
P a r t i c i p a t e  i n  NASA r e f r i g e r a t i o n  f i e l d  t e s t  program 

Progress w i t h  p i l o t  p r o j e c t - - S i d i  Bounouar 
Prepare mu1 t i - b l  ade r e p a i r  program for  Morocco 
Prepare wind a t1  as f o r  Morocco. 

I n v e s t i g a t e  o ther  p o t e n t i a l  p i  l o t  p r o j e c t s  



FIRST PRIORITY LABORATORY EQUIPMENT GUIDELINE 

Moni tor  (Lab Level )  

- Sensors (Transducers) 

o TEMPERATURE 

- TIC Probes and Wire T y p e T .  J. K. 
- Thermometers: Mercury i n  Glass, Bimetal  Etc.  
- Pyrometer 
- Resistance Thermos 

o PRESSURE 

- S t a t i c  Probes) ( 
) V i s u a l / E l e c t r i c a l  ( L i q u i d  & Gas 

- D i f f e r e n t i a l  ) ( 

o FLOW 

- P o s i t i v e  Displacement ) 
- U l t r ason i c  

( 
) V i s u a l / E l e c t r i c a l (  L i q u i d  & Gas 

- Paddle Wheel 1 ( 

o MECHANICAL 

- Counters 

o ELECTRICAL: I, V, P, 0, AC/DC, e t c :  

o RESOURCE* 

- Transmission and Signal  Cond i t i on i ng  

REF Junct ions,  A m p l i f i e r ' s  

- Receivers, AC-DC Converters, i n fo rmat  i o n  storage, accumul a tors ,  
channel se lec to rs ,  i n t eg ra to r s ,  e tc .  

- Readout ( D i s p l  ay) Devices--Mu1 t i channe l  Analog Recorders, D i g i t a l ,  
e tc .  

- Cal i b r a t  i on References 

*NOTE: Sol ar and wind mon i t o r i ng  ins t rumenta t  i o n  no t  i n c l  uded s ince  USAID has 
procurement r espons ib i  1 i t y .  



L i s t  D l  Continued 

FIRST PRIORITY LABORATORY EQUIPMENT GUIDELINE 

- P l o t t e r s  

- Extens ive Spare Pa r t s  

- V o l a t i l e s o l i d s  andcombust ion Analyzers 

- Weighing 

o P r e c i s i o n  

- Greater than 

- Load C e l l  s 

Maintenance ( Lab Level ) 

5 Kg, 10 Kg and 20 Kg 

Ins t rumenta t ion  maintenance se t s  ( Handtool s )  
Signal  mon i t o r i ng  and genera t ion  ins t ruments  
(Scope, power supply  f requency generat  ion, e t c  .) 
Large s e l e c t  i o n  common e l e c t r i c a l  maintenance components 
(Res is to rs ,  caps, diodes, f i t t i n g s ,  etc.)  
E l e c t r i c a l / - e l  e c t r o n i c  measuring ins t ruments  f o r  1 ab l e v e l  use, and 
f i e l d  use) (mu1 t ime te r ,  d i g i t a l  3-112 and 4-112, analog, shunts, 
e t c  .) 
C l  ean i ng mat e r  i a1 s 
Test bench f o r  e l e c t r i c a l  / e l e c t r o n i c  components 
Stock glassware (chem) 
Res is t  ancelcap, box, impedance b r i dge  

Maintenance ( F i e l d  Level ) 

- P i l o t  p r o j e c t  se r v i ce  and t r o u b l s h o o t i n g  k i t  
(One se t  per p r o j e c t )  

- Regional cen te r  
(Measuring instruments,  po r tab le ,  a n a l o g l d i g i t a l  f o r  temperature, 
pressure, f l o w  & e l e c t r i c a l  ou tpu ts  



L i s t  D2 

SECOND PRIORITY LABORATORY EQUIPMENT GUIDELINE 

Lab M o n i t o r i n g  

Oat a Logg i m  g 
RS232 I n t e r f a c e  
M i  crocomputer 
Software (Lab Level  Research) 
Weighing 
o Less than 100 Kg 
o Load C e l l  s 
Pressure Transducers 
Remote Hook-up Terminals, Intercom t o  f i e l d  t e s t  area 
Software 
o Soc ia l  Impact Stud ies PPS 
o Economic Impact Stud ies PPS 
Inst rumentat  i o n  t o  moni tor  se lec ted  techno1 og ies  funded under smal 1 
p r o j e c t .  
Bio-chemical Lab (Ref. P r o j e c t  Paper 5-9) [Se lected i tems on ly ]  
Bio-combustion Lab--Selected i tems 

F i e l d  M o n i t o r i n g  

o Instantaneous 

- Readout system f o r  each PP System 

o Cumul a t i v e  

- Data Storage System f o r  each PP 

Sol ar Hardware 

- General M a t e r i a l s  Stock 



ATTACHMENT 8 

PHASING C.D.E.R. STAFF - SPACE - PROCUREMENT 84 

STAFF 
GROWTH PATTERN 

7 0  - 
60 - MAXIMUM ACCORDING TO 

PROPOSED BUDGET (84) 

5 0  - 
/.-a- 

40 - 

30- (SOURCE RT I )  
I I I 

I I 

OCT 83 JAN 84 APR 84 JUL 84 OCT 84 DEC 84 

1200- ____C__________C_C_ 

FACILITY - r L E A s E D  SPACE FOR LAB AND SHOP IF P R o p o s ~ ~  84 BUDGET IS APPROVED 
900- GROWTH PATTERN 

I LAB AND WORKSHOP SPACE AVAILABLE T0,OR ON LOAN TO CDER 

6 0 0  - . 
LEASE OF 4 MORE 

SPACE LEASED BY 

OCT 84 DEC 84  

5 0 0  

W o 
5 0 

0 - 3 0 0  
3 x 
'30, 200 
ad 
a 100 

PROCUREMENT OBLIGATION (RT I )  
RT I PROPOSED 

FIRST PRIORITY TOTAL S 360 K 
LAB EQUIPME 

FIRST PRIORITY 
SHOP EQUIPMENT 

- . . - . . .  r 
OCT 8 3  JAN 84 APR 84 JUL 84 OCT 84 DEC 84 



ATTACHMENT C 3 

PROCUREMENT PLANNING 

C.D.E.R. CONSTRUCTION 

PROPOSED 

SCHOOL OF MINES 
L A B  1 

I 
I TRANSFER INTO SCHOOL TRANSFERS 

I OF MINES LA8 FOR USE 
SCHOOL- OF MINES 

I 
MACHINE SHOP 

TRANSFER INTO SCHOOL 1 
OF MINES WORKSHOP 
(OR SUPPLEMENTARY I 

1 
SPACE IF AVAILABLE ) I I 

SUPPLEMENTAL SPACE AS NECCESSqRY I 
(LAB / MACHINE SHOP) 1 7 I I I 

FIRST I I 
PRIORITY I I 

I I 
SPECIFY AND I 
ORDER LAB 

SECOND EQUIPMENT 
I 

PRIORITY I 
I 
I 

SPECIFY AND ORDER 
MACHINE - SHOP EQUIPMENT 

1 I 
FIRST PHASE PROC. - 

SECOND PHASE PROC. 

I PROCEDURE 

I I* . EQUIPMENT DEFINITION 

1 2', SPACE DEFINITION 
C O E R  

1 3' EQUIPMENT ORDER: 



L i s t  D3 

WORKSHOP EQUIPMENT GUIDELINES 

Low Cost/Low Volume Hand and Power Tools  and Suppl ies  

General mechanical eng ineer ing maintenance t o o l  s e t s  (US & m e t r i c )  on 
r o l l i n g  cab ine ts  (Ref Snap-On + a d d i t i o n a l  se ts  o f  f r e q u e n t l y  used 
t o o l  s) 
Plumbing t o o l  set--complete f o r  galvanized, copper, PVC 
E l e c t r i c a l  maintenance t o o l  se t  f o r  domes t i c / i ndus t r i  a1 maintenance. 
Misc. e l e c t r i c a l  suppl i e s  and s tock 
Misc, p l  umbing suppl i e s  and s tock 
E l e c t r i c a l  t e s t  bench (Shop type)  w i t h  power supp ly  DC/AC 0 123 
armature t e s t  I,V, P measure e t c .  
Small Compressor 
M i  sce l  1 aneous pneumatic f i t t i n g s  
Retent ion devices - clamps, v i ses ,  e t c .  
Ex t r ac to r  sets--mech/el ec appl i c a t  i ons  
Measuring ins t ruments  met al/wood gauges, e tc .  
Woodworking t o o l  se t  - hand and power t o o l s .  
Bench gr  i nder and attachments 
D r i  11 press--medi urn du ty  
Sa fe t y  Equipment 
Sheet met a1 working hand t o o l  s 
Manual shear 
Hydrau l i c  press and attachments 
We1 d i ng  equipment o x y l a c e t y l  i ne - spot - a rc  
R i v e t i n g  and percuss ion n a i l e r  

ESTIMATED VALUE : $50,000 

High CostIHigh Volume Machine Tools and Heavy Ma te r i a l  Supply 

o M/C t o o l s ,  1 athe, un i ve r sa l  m i l l ,  sur face g r inder ,  HD, d r i l l  press, 
e tc .  

o Sheet metal  mlc :  Shear, r o l l s ,  notch, bender 
o Heat t reatment :  forge,  furnace 
o Woodworking M/C: combinat i o n  p l  ane/t abl e saw/router/  band saw, 

sander, d r i l l  press, e tc .  
o Welding: M.1 .G, Argon 
o M a t e r i a l s S t o c k n o t  a v a i l a b l e o n l o c a l m a r k e t .  

ESTIMATED VALUE : $300,000 



PART I V :  LIST OF APPENDED DOCUMENTS 

NUMBER TITLE 

I Dahir  No. 1-81-346 du I 1  r e j e b  1402 ( 6  Mai 1982) Po r t an t  
promulqat ion de l a  l o i  No. 26-80 Re1 a t i v e  au Centre de 
bevel  oppernent des Energies Renouvel abl es. (Law c r e a t i n g  
CDER) 

v I 

V I I 

V I I I  

I X  

X 

Decret No. 2.80.504 P r i s  pour l ' a p p l i c a t i o n  de l a  l o i  No. 
26.80 Re1 a t i v e  au Centre de developpement des energ ies 
renouvaleable,  promulguee par dah i r  No. 1.81.346 du 11 r e j e b  
1402 ( 6  Mai 1982) (Decree l o c a t i n g  CDER a t  Marrakech and 
o ther  ac t ions )  

Organigramme Du M ion i s t e re  de L 'Energ ie  e t  Des Mines 

Organigramme de Demarrage 1983, CDER 

Research T r i a n g l e  I n s t i t u t e  Technical  Ass is tance P r o j e c t  CDER 
- Marrakech Morocco 

L i s t e  Du Personnel Actue l  (23 Sept. 1983) 

Personnel A Recruter 

S t r a t e g i c  Plan f o r  CDER 

Newspaper A r t i c l e  from LeMati n, 27 September 1983 

Excerpts from Kompass showing advert isements o f  renewable 
energy equipment and serv ices .  See P a r t  I, Sect ion  Three, 
Chapter I V ,  i t em C, o f  t h e  Eva lua t i on  Report. 



D a h i r  no 1-81-346 - 1, rejeb 11402 ( 6  Mai Appendix 1-1 
1982) ~ortant promulgation de la Loi 
no 26-00 relative au Centre de Mveloppe- 
ment des Energies Renouvelables. 

 r rand Sceau de Sa 14ajestg iiassan 11) 
Que l ' o n  sache par les prgsentes - puisse ~ i e u  en 

6lever et en fortifier la ten~ar ! 

Que Iqotre K'lrj ezt6 Chhrifienne, I 

Vu la Constitution, notamment son article 26, 

A D6cid4 ce qui suit : 
, 

ARTICLE PREbiIER - Est psomulgu&e la loi no 26-89 
relative au Centre de Devel-oppement des ~nergies RenmvelabTes, 
adoptQe par la Charibre des repr6sentants le 21 ranadan 1431 
:23 Suillet 1981) et dont la teneur suit : 

Loi no 26-80 relative au Centre de Mveloppeneat des 
Energies Renouvelables 

ART, 1 - I1 est instjtua, sous la dbn3mination d r  
Centre .de -. 5veloppement des Energies Renouvelables (CPER) un 
4tablissement public dot6 de Is personnalit4 morale et 2e 
l'autonomie financike. 

Le centre est soumis 2 la tute& de lt5tat qui est 
assurge par lfintemGdiaire du Ministkre chercj4 de l ' h e r ~ i e .  
Cette tutelle a pour objet de faire respecter, par les organes 
corrqBtents du centre, les dispositions de la pr6sente loi, en 
particulier ce%les relatives aux missions qui l u i  sont imparties b 

et, de m?ni*re ggngrale, de veiller 3 llap?lication de la 16gkla- 
tion et de la r6glementation concenant les 6tablissements publics, 

11 est egalement soumis au contrdle fin~ncier de I'Etat 
ap~licable aux t5tahlissements publics en vertu de la legislation 
en vigueur, 

AP.T. 2- On 'entend, au sens de la prgsente loi, par 
" gnergies renouvelabl'ek " toutes les gnergies qui  sz renouvellent 
natnrei&eaentn au par l'intervention d'une action hmak-e, et 
notclmcnt lZ6nergie solaire, 1'Energie golienne, l'hergie biomas- 
slque, lr6nergie marine. 

ART, 3 - Le Centre de Developpement des Ezergies Renou- 
veizbles est chzrgg d'effectuer toutes 6tudes et recherches de* - 

tinges 2 la promotion, au dkveloppement, ?I la production 6t la 
corrxierrialieztion z i n s i  qu'a liutilisation des energies renm- 
velables . 

A cet effet il peut, la demande de ilEt+t ou de sa 
propre initiative : 



Appendix 1-2 

- mettre,au Point des procgd6s et des Gquipements pucr  
l'utilisation efficiente des sources renouvelables d'snergie, 

. 
par 186tablissement et 11ex6cution de programmes d'etudes et de 
recherches scientifiques et techniques et techniques a i n s i  que 
par l a  rgalisation de toua essais technologiques ; 

- dQmontrer liintQr8t technique, gconomique et social 
de l'utilisation des Bnergies renouvelables par la crEation et 
l'amgnagement d'installations dont le centre assure le fonction- 
nement ; 

- assurer la formation technique du personnel sp6cialis6 
pour la recherche et l'utilisation des energies renouvelables, 

ii 
I1 peut Bgalement rgaliser, pour le compte de tiers, des 

Etudes, des recherches et~des travaux relevant de sa competence. . 

ART. 4- Le centre est administre par un conseil d'adminis- 
tration qui peut comprendre, outre des representants de 1'Etat ou 
d'autres personnes morales de droit public, des repr6sentants des 
producteurs, des utilisateurs et des consommateurs de l'gnergie, 

Le conseil peut'd414guer une partie 3e ses pouvoirs ?I 
un cornit6 de direction. 

Le centre est gGr6 par un directeur assist4 d'un 
secrktaire gheral. 

ART. 5 - Le conseil d'administration est investi de tous 
'les pouvoirs et attributions n4cessaires 3 l'administration du 
centre. 

Le- conseil d 'administration dglibgre valablement lorsqile 
la moitig, .au moins de ses membres sont pr6sents ou reprgsentgs, 
le cas 6chgant. Les dQcisions sont prises 21 13 majorit5 des voix. 
En cas de partage Ggal des voix, celle du prEsident est prgpon- 
dgrante, 

. - 

ART, 6 - Le directeur dgtient tous les pouvoirs et at- 
tributions'n&cessaires 2t :la gestion du centre. 

. I1 exgcuto les dLcisions du conseil d'administ;ation et, 
le cas Gcheant, i3u cornit6 de direction, 

I1 peut recevoir dglggation du conseil d'administration ' 

ou du comit-6 de direction, pour le reglement d'affaires d&termin&s. 
t .; 

I1 peut deleguer une partie ae ses  pouvoirs et attribu- 
tions au personnel* de direction du centre, 

Le directeur peut dglgguer, au secr4tz.ire ganGra1, une 
partie de ses pouvoirs et attributions. En cas d'absence ou 
d'empkhement du dfrecteur, .le secrdtaire g6nGral zssure 
11int4rim de ce dernier, 



Appendix 1-3 

ART, 7 - Le budget du centre comprend : . 
a - En rec~ttes : 

- Les subventions de 1'Etat ; 
- les produits et bGn4fices p.'menant de ses op4rations 
propres ; 

- les avances rerrlboursables du Trgsor, d'organismes 
2ublics ou privxs ainsi que les emprunts sutorises 
conform6ment 21 la rgglementation en vigacur ; 

- les dons, legs et produits divers ; 
- toutes au+.res rece ttes, notamment parafiscal-es, qui 
peuvent lui ?tre attribukes ult4rieurement. 

- Les frais de ' fonctionnement et d 'Qquipe-ent b : ~  
Centre ; 

- le remboursement des divers avances avances et 
emprunts ; 

- les versements 3 1'Etat d e s  b6nQfices r6alls6s p2r 1e 
c.entre ; 

- toutes autres dgpenses qui peuvent lui Etre i r q c s % e z ,  

ART. 8- Le 7entre tient ses 6critures et efZectve :.=!= 
o~srations de recet-tes et de paiement selon les l o i s  et uszzes de  
commerce. 

ART. 9 - La prgsente loi prend applicaticn 3 ccmpter de 
la date de sa publication au Bulletin officiel. 

ART. 2 - Le prgsent dahir sera publig au Bullstin of-- 
ficiel. 

Fait Fas,  le 11 rejeb 1402 -= 

(6 M a i  : 1982) - 

Pour contreseing : 
le Premier ministre, 
I.IAATI BOUABIn., 
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prim p o u r  l'sppllcatlon d e  la lo1 no 26-80 
relative au c e n t r e  d e  d6veloppement des Cncrgier 
renouvelables, prornulguck par dahir no 7.81.346 

du 1 1  rejeb .1402 (6 ma5 1982) 
4 1 

/E PREMIER EiI?\'  ISTRE , 

W la 103. nD 2 6 - 8 0  relative au Centre de dgveloppe. 
ment-des 6 n e r g i e s  renouvelables promulgu4e par 
.dahir no I -81,346 du 7 1 rejeb 7402 (6 rnai 1982) 

- 
W l e  dahir portant 10% m m  1.77.185 du 5 chaoual 1: 

( 7 9  septembre 7977) relatif & la prGsidence der i  
conseils d'adrninistration des  6 t a b l i s s e m e n t s  pu 
nationaux et r g g i o n a u x  ; 

Apr&s e x a m e n  par  le C o n s e i l  des Kinis tres  reun5 
3 e  16 rejeb l b 0 1  (27 rnai ' 1 9 8 7 )  ; 

D E C R E T E :  

-ARTICLE PSEMIER,- L e - i s i k g e  du C e n t r e  d e  d i v e l o p p e m e n t  des 
. . .  . ... . -  - .  . . . I  

hne'rkies r k n o u v e l a b l e s  est f i x G  -8 .Marrakecb, 
. -  - .  

. . .  -. . ' ... ..... Bes annexes  .du C e n t r e  peuvent 3tre ouvertes dans . . - . , . . . : . . .. . . ' . > . . :. . - . -  - .- 
les .diff&renteg rigiqns -du ~ o ~ a u r n e .  . . _- 

ARTICLE 2,- La..tutelle du Centre d e  dPveloppement des ine: 

-renouvelables  ..est assurie par l e  M i n i s t r e  chargG d e  l'Ene: , 

sous rgserve des p o u v o i r s  e t  attr ibGtions divolus an. Hini: 

des ' ~ i n a n c e k  +ar l e s  l o i s '  Gt rgglernents. sur l e s  itablisse 
- 

publics, ' 

ARTICLE 3 - -  L e  Conseil d'adrninistration e s t  prksidi par 1 

Premier Minlstre ou par 3 1 a u t o r 3 t 4  c o u v e m e m e n t a l e  d < l & p  

per lu i  'i s e t  e i f e t .  
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I1 comprend, en outre, les membres s u i v a n t s  r 

.- le Ninistre 

- le Ministre 
- le M i n i a t r e  

- le Ministre 
- l e  Ministre 

4 
: -  le Ministre 

- le Ministre 
- l e  Ninistre 

char& de l l % e r g i e ,  

charg& des Finances, + 

d e  l ' In t&r leur ,  . 
charge de l1Equipement, ' 

charg6 d e n  Transports, 5 

chargk du Plan, 

char& du Commerce et de 1*Industrie, 

char& d e  llHabitat, 

- l e  Directeur d e  ilOffice national d e  lt&lectricit&, 

- le Directeur d u  bureau de recherche8 et de 
participations miniBres, 

-.le''Jirecteur de 1% S o c i & t &  nationale dek produits 
p6troliers. 

Les autoritgs gouvernementales, membres .du 

C o n s e i l  d'adrninistration, -om. ; en cas d' ernpschement, 3 e w i -  - 

L e  Uirecteur de lt&nergie et..le Firecteur du 

Centre assistent aux rQunions avec v o i x  congultative.? 

L e  Directeur du Centre assure le ~5ecrGtariat 
. . . - - I  

des rgunions du Conseil. dvadminietration, - 

Toute personne  q u a l i f i g e  peut Etre...apPel6e 

par le pr6sident & y s i & g e r  titre consultatif; '. . ' 

ARTICLE 4,- L e  Conseil se r iun i . t  sur convocation d e  son . 
~ s ~ s i d ' e n t  aussi  sou~ent':~ue l e s  besoins du Centre ltexigent 

a) avant le 31 mai de chaque annGe, pour arrster 

les comptes d e  I'exercice i c o u l &  3 

b) avant l e  31 octobre de chaque ann&e pour examiner 

et arrgter le budget du Centre et le programme 
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Conformimerit aux diapositiono.de l'art. 5 de la lo1 

sept au moine de rres.membre-8 sont present8 ou reprisant6s et 
I .  

prend aea d6ciaiona B la roajorftg d e s  voix. En cae de partage  

&gal dee voix, - c e l l e  du Prhsident est pr6pondhrante. 
. . 

1 1  

t ARTICLE 2.- L e  Conseil d8administratfon dispose de tous les 
a .  

, .pouvoirs ngcessaires & lladrninietration'du Centre. ' 

A cette fin, notamment, il.arrGte l e s  programmes des 
' ; I ;  8 . '  

. . .  
..., . . 

op6r.atione. scientifiques, techniques, ,et .financibres du Centre, 
. . , . .. 

comptes de l'exercice Ccouli-, -et dgcide de 18affectation des 
. - < -. . 

d s u l t a t s  ; dlabore l e  statut du personnel du Centre et le . . .. 
.. fait approuver da& les,condikiona' pr6vues par'la ldgislation .. . . _ _  . .. 

en vigueur pour le personnel des.  Qtablissernents publics ; . . 
approuve les progr+mrnes des.-trata& & r&liser . . pour l e  cornpte 

-- . ., . . . . . : . . . . . . . - - . - < . I  .'. . ;.- 

. _ - .- - : Les :d~libt5ratidris du C o n s e i l ,  d t  administration sont  . . . . . .  

constatges par des proc&s-verbaux, signt5s par le P r g s i d e n t  _ - -  .. 
d e  skance et Ganscrits sur un r e g i s t r e  spicial tenu au s iBge 

.,. :*, : - - . .. . -' . . - z . 7  ,-?-.i-,t , -.s TO.' . , du centre, - .- - - . - -,.., .. . . >. . - 

. .. 
. . 

. ,  < 

- . -  . . -  " L' sepr&ientant ,du ~ i n i a  t& ch=GC de llHabitat, 
: -.. . i -.. . . .. . - -  . 

. * ; . , .... _ ,  . . . - .  -- le 'directeur d e s  .mines, / 
6 . . 

- l e  directeur d e  la g&ol~gie, ;/ 
- l e  chef d e  la division-den produits p~trdliers R 

- h -la direction de l'knergie,. - - - -  - . . 
. . .  .. - .3e chef t i e  1; division -du d6weloppement d e s  

reasources Pnerg&tiques i la direction d r  
1 ' inergie, 

- l e  chef d e  la division d e  11t21ectriciti L la * 

direction de lsnergie, 
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. . - le doyen d e  la facult6 d e s  aciences d e  Rabat, 
. . a .  - le. directeur -de..llOffice national d e  1vClectrir 

. . - ou son repr&sentant,  . . .  
-'le dAecteur du bureau de.recherchea e t  de 

. participations minikres ou aon reprCsentant. 

. \ .  . .. 
Toute . . personne'qualifi6e peut.ctre appel6e par le 

. .Le directeur du Centre a s a i s t e  aux f h n i o n s  du Cornit6 
- .  . . 

de Direction -ave'd +dix consultative .et .en 'assure l e  Secrgtaria 
. ' . . - .  . . .. . . .  . . . . 

s .  - 
L e  .Cornit& de direction se r6unit sur convocation de 

, . 
son f d s i d e n t  ,aussi a o u ~ e n t  que les besoins du Centre l'exigen . -  - . . 
et - au moins line fo~~..~ar:'trime~tre, .... , ,  .. I 

- - .  
.... I . * - .  . 

Le ~ o m i t d  del ibere  valablement:& l a  majoriti des m e m -  

. bres prdsente ou repr6sent6s dont'le hombre n e  peut Btre inf6- 

r i e u r  B six,  En cas de . . partage ,Gga ldes  - .  woix, celle du prCside 
:,I. . '  ' .  . ' : , .- . - . . ,..' 

est ,.pr&pond&rante. . . . . 
- , . .<-"  ' " 

. - , . 
_ . . . .  . . . 

. , , . .. . - .  _ .  - . .  , .> -, + . . 
ARTICLE I-- ~e:Dire.dte~r hornrn6 confon)ment: - - &la r&gle- 

mentation en vigueur, 

Le directeur ex&&te  lea d6cisioqs du Gonseil 

. .  - , ,  - -  . I  . 
--direction ; assure ilg gestiok'.di 18ensemble d e s  =&ices du . .  - _.. 

C e n t r e ' - e t  agit'  en son norn ::-accomplit ou autorise tous actes 

-ou -0p6rationa relat i fs .  A lrobjet du Centre et le repr6sente v i r  
1 .: . . 

-'-h-.vis . .  +e . .l8Etat, ;de toute'. &dm&.stratioz? publique ou priv&e et 

d e  'taks t i e r e ,  fa i t  t o u s  - a e t e s  c o n s e h a t o i r s s  ; reprisente l e  

Centre en justice -mais n e  peut intenter m e  action judiciaire 

-qu ' avec 1 ' autorisation -du Conseil d 'Administration; nomrne l e  

personnel, d a n s ' l e  cadre des dispositions prBvuea par  la rkgle- 
. . 

menta t i on  en vig-ueuk, 
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En tant qu'ordonnateur, le Directcur engage 

lea.dbp$nsea par acte, contrat ou m a r c h & ,  fait tenir la 

c o m p t a b i l i t &  den d&pensen engag&ee, liquide et constate 

l e e  dgpenaen et les recettes d u  Centre. 

L e  Directeur peut d6ldguer une partie d e  Bee 

pouvoirs et de aes attributions conform6ment aux dieposi- 

tions d e  lSqrt, 6 de la loi prkcit6e no 26-80, 

ARTICLE 8.- L e  Secr4taire G b i r a l  assiste le Uirecteur et 

le remplace en cas dlabsence ou dtempZchement, 1 1  exerce 

les attributions et pouvoirs que lui d&l&gue le Directeur. 

- 
ARTICLE 9 . -  Le personnel du Centreest compos6,d1agenta 

recrut&s par ses soins et de fonctionnaires d6tachds.de 

ltAdministration, 

ARTICLE 10.- L e  Centre t ient ses 6critures et effectue qes 

opgrations derecettes et d e  paiement suivant les lois et 

usages du commerce, 

ARTICLE- 7 1 , -  Le' Ministre de ltEnergie et des mines et l e  

Ministre des Finances sont chargtZs, chacun en ce qui le 

-concerne, de llex&cution d u  prisent dgcret qui sera publi6 

au bulletin officiel, 

t POUR CONTRESEING : 
- 

e Xinis tre  de 18Energie et 
des Kines, :. 
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et Gazei- 

Alcool 

ORGAII I GRAI41IE 
DE DCIMRKAGE 1983 

Centre de Developpement 
des Energies Renouvelables 

C.D.E.R. 

Secretaire 

Secretaire 

Pompage 

Elecricite' 

Setretaire 
Planification 

Evaluation 

Planifica- 

Section 

Administrative 

Personnel 



Beso i l i s  p a r  S e r v i c e  

Legende: 

0.G: DIRECTEUR GENERAL 

APPENDIX IV-2 

S.G: SECRETAIRE GENERAL 

t i  C :  HORS CADRE 

ING/C: INGENIEUR DU CADRE 

Dr.A.F:DIRECTEUR ADMINISTRATIF ET FINANCIER 

C.0: CHEF DU PERSONNEL 

Ag.C: ANGENT COMTABLE 

A.T: AOJOINT TE~~NIQUE - :_ 

A9.T: AGENT TECHNIQUE 

f1.B. C e t  organigramne n e  comprend pas l e s  annexes - 
du Cent re  q u i  p o u r r a i e n t  e t r e  c reees  dans 
c e r t a i n e s  r e g i o n s -  
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LISTE DU PERSONNEL ACTUEL DU CDER AU 23/9/1983 

NOMS ET PRENOMS QUALIFICATION 

M r .  FAKIHANI Abdel hag 

M r .  M'ZABI Mohamed 

M r .  GHOZLANI Mohamed 

M r .  ALAOUI Mohamed 

M r .  BENTALHA Abderrazak 

M r .  CHEBRI Abdel l  ah 

M r .  BENAMAR Mohamed 

M r .  SEMLALI Mohamed 

M r .  ACHARAI Abdelouahed 

D i  r e c t e u r  General 

Secret  a i  r e  General 

D i  r ec teu r  

Admini s t r a t i f  e t  F i nanc ie r  

Ingenieur  d ' E t a t  

Ingenieur  d lE ta t  

Ingenieur  d ' A p p l i c a t i o n  

Ingen ieur  d1App1 i c a t i o n  

Compt abl  e 

M r .  BAKRI Mohamed A d j o i n t  Technique 

M r .  BOUAM Moharned 

M r .  AFFANI F a t h a l l a h  

M r .  NAYSSA Abdelmoula 

Me1 l e  MAGHOUSSI Gh i t a  - 
Mel le  KNIDIR Fati ina - 
M e l l e  - MISRAR Aicha 

Me1 1 e DOUNIA Hal ima - 
Mel le  - QACIK Khad i ja  

Mr. MECHROUKI Hassan 

M r .  KARI Mbarek 

M r .  TAGHZOUTI Abdelkader 

Ad jo i n t  Technique 

Ad j o i  n t  Technique 

A d j o i n t  Technique 

A d j o i n t  Technique 

Ad jo i n t  Technique 

Ad jo i n t  Technique 

Secert a i  r e  

Sec re ta i r e  

Chauffeur 

Agent de Serv ice 

Agent de Serv ice 



ANNCXE 'L' / & U / S  cr'f 7- f;-(('&. 
APPENDIX VII-1 

FILIERE ADMINISTFWTIVE 

Echelle 11 

- 
Echelle 10 

.................... - ~ttachk de Dirktion 1 

- Administrateur Adjoint ................... 3 

.................... - Documentaliste (D.G). 1 

Echelle 8 
......................... - Rbdacteur (Sc.G) 1 

- Secretaire de. D ( D O G ) .  ................... 1 

Echelle 7 

........... - Chefs de section (Cptk, Pers). 2 

....................... - Secretaire (D.A.F) 1 

Echelle 5 

Eche9le 4 

- Chauffeur. .................*............. 3 

- Journalier permanent. ............*....... 1 

Echelle 3 

- 
Echelle 1 

Aqent occasionnel 

- Femrnes de mbnage ......................... 2 
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S u i t e ) .  ANNE= / 

FILIERE TECHNIQUE NOMB RE 

Eche l l e  11 

- I n g h i e u r  Agronorne ( Biqmasse )..--... 1 

- Ing6n ieu r s  ( S o l a i r e  F - - - * - - -  3 

- Inggnieur  ( Eol i en  ,' ) - - - - - - 1 

Eche l l e  10 

- Inggnieur  d 'App l i ca t ion  ( S o l a i r e )  - - - - -  1 
- I n g h i e u r  dSAppl i ca t ion  ( E o l i e n  ) - - - - -  1 

- IngGnieur Agr ico le  ( Biomasse ) .-.-.- & 

Eche l l e  8 

- Adjo in t  Tichnique sp&cia l i s i ?  ( b I . C . H l  . . 1 

- Adjo in t  T6chnique sp i?c i a l i s& (Eo1ien)- .  2 

Eche l l e  7 

- Adjo in t  Tgchnique ( B-M ) ...,.,,,,.,., 2 

- Adjo in t  T&chnique ( "o-S ). .--....- = - - - a  4 

- A d j c i n t  T&chnique ( E - E  ) . - - - - - - - - - - - -  2 

- A d  j o i n t  Tkchnique ( t . 1 . ~ : ~  ) . , . , . , . - . .. 1 
- Adjo in t  Thchnique ( DGssinateur ) - - - - - -  1 

Eche l l e  6 

- Agent T&chnique ...........-.-...,..-. 1 
Echelle 4 

- Ouvriers s p & c i a l i s & s  ( S o l a i r e  ) - - - - - - -  2 

- Ouvriers  sp&cia l i s i ? s  ( Biomasse) - - - - - -  2 
- Ouvr iers  s p i ? c i a l i s & s  ( Eol i en  ) - - - - * -  2 

- Ouvr iers  s p & i a l i s i ? s  ( i4.C.H ) - -  - .  2 ,  

Coop6rnnts et V . S  .X.n. 

& p o u r  l e s  p r o j e t s  A.F.;I.E. 
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R E S E A R C H  T R I A N G L E  I N S T I T U T E  , R'' ' ,.,, 
P O S T  O F F I C E  B O X  1 2 1 9 4  4 --T- --. 
R E S E A R C H  T R I A N G L E  P A R K .  N O R T ~  C A R O L I N A  2 7 7 0 9  

I - -,. 
Office for International Programs 

September 13, 1.983 

TO: Files 

FROM : H. Minis 

SUBJECT Strategic Plan for  CDER 

The attached tex t  and charts which were presented to  M r .  Fakihani during 
h is  v i s i t  a t  RTI i n  August, represent the f i r s t  d raf t  of the s t rategic  
p l an ing  approach, -objectives, and plan framework. The objectives have 
been defined a f t e r  a review of a number of pertinent documents including 
the legis lat ion creating CDER, the Five Year Plan (GOM), previous AID 
energy sector studies, Renewable Energy Program Phase I documents (by 
Charles T. blain, Inc.), and the AID project paper. 

A preliminary document w i l l  be sent to  CDER for  review in  early October. 
Shortly thereafter an RTI team w i l l  f a c i l i t a t e  discussion of pr ior i t ies  
for  action and alternative s t r a t e g i e s f o r  which detailed work plans w i l l  
be developed. The direct  participation of CDER management i s  v i t a l  a t  
t h i s  stage to  assure tha t  the plan ref lects  the i r  thinking and to  bring 
them into a continuing planning process. 

T E L E P H O N E  ( 9 1 9 )  5 4 1 - 6 0 0 0  C A B L E  R E S T R I N S  

T E L E X :  8 0 2 5 0 9  ( R T l  R T P K J  j 
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St ra teg i c  I n s t i t u t i o n a l  Development Plan f o r  CDER 

S t r a t e g i c  p lann ing  i s  the  process o f  making cu r ren t  decisions w i t h  the 

bes t  poss ib le  know1 edge o f  t h e i r  f u t u r e  consequences. Through t h i s  

process, an organ iza t ion  can review cu r ren t  s t ra teg ies  w h i l e .  scanning 

p o t e n t i  a1 i n f  1  uences i n  the  environment. By ba l  a r k  ng external  opportuni - 
t i e s  and th rea ts  aga ins t  the  organizationt'; i n t e r n a l  strengths and 

weaknesses, management can i d e n t i f y  s t r a t e g i c  opt ions and evaluate each o f  

these opt ions i n  terms o f  t he  organ iza t ion 's  object ives.  Then, se lec t i ng  a  

s t ra tegy  o r  s t ra teg ies ,  management can implement them through appropr iate 

shor te r  term operat ional  work plans. 

Key words i n  t he  above d e f i n i t i o n  o f  s t r a t e g i c  p lanning are process, 

decisions, and fu tu re .  

Process imp l ies  an a c t i v e  and ongoing review o f  opt ions. A s t r a t e g i c  

p lan  i s  no t  a  b l u e p r i n t ;  i t  i s  a  f l e x i b l e  framework w i t h i n  which opportu- 

n i t i e s  and r i s k s  can be measured and acted upon. Central  t o  the  concept o f  

process i s  t h e  f a c t  t h a t  p lann ing  i s  an i n t e r n a l  management funct ion.  The 

r o l e  o f  ou ts iders  can on ly  be t o  f a c i l i t a t e  p lan  development. 

Decisions are the  bottom l i n e  o f  management f o r  any organizat ion. 

Good p lanning leads t o  b e t t e r  management decisions because the  p lanning 

process prov ides essent i  a1 in fo rmat ion  f o r  eva lua t ion  o f  s t r a t e g i c  

a1 te rna t i ves  and e f f e c t i v e  conduct o f  day t o  day operations. 

A f u t u r e  o r i e n t a t i o n  enables p lanning t o  become a  t o o l  f o r  an t i c i pa -  

t i n g  changes i n  the  i n t e r n a l  o r  external  environments so t h a t  an 

organ iza t ion  i s  ab le  t o  c o n t r o l  i t s  des t iny  ra the r  than be c o n t r o l l e d  by 

unexpected events o r  o ther  ex terna l  forces. 

For CDER, the  b e n e f i t s  o f  e f f e c t i v e  s t r a t e g i c  i n s t i t u t i o n a l  

devel opment p l  anni ng i nc l  ude: 

- an enhanced a b i l i t y  t o  j u s t i f y  i t s  act ions and ob ta in  resources 
t o  support i t s  a c t i v i t i e s ;  

- an improved network o f  l inkages t o  sources o f  p o l i t i c a l ,  
techn ica l  , and f i nanci a1 support; and 

- increased con t ro l  over f u t u r e  events a f f e c t i n g  the  o rgan iza t i on ' s  
ef fect iveness and even su rv i va l .  



APPENDIX VIII-3 

CDER' s  p lann ing  process should begin w i t h  a  ' c l ea r  statement o f  i t s  

miss ion as an organizat ion.  This  statement answers the questions o f  why 

CDER ex is ts .  

Miss ion should then be t rans la ted  i n t o  a  se t  o f  organizat ional  

ob jec t ives  t h a t  s t a t e  t h e  desi red outcomes o f  each o f  CDER's major program 

emphases. These ob jec t ives  should be cons is ten t  w i t h  a  ca re fu l  assessment 

of CDER' s  s t rengths and weaknesses and pos i  t i o n . - i n  ove ra l l  Moroccan energy 

p l  anni ng and development. 

Object ives may r e l a t e  t o  CDER's i n s t i t u t i o n a l  s t ruc ture ,  i t s  r o l e  i n  

technology development and d i f f u s i o n ,  o r  i t s  in f luence on Moroccan nat iona l  

p o l i c y .  It i s  a t  t h i s  p o i n t  i n  the  p lanning process t h a t  hard t h i n k i n g  and 

sound judgment a re  p a r t i c u l a r l y  important.  D e f i n i t i o n  o f  ob jec t ives  i s  

what w i l l  determine the  character  o f  CDER but ,  i f  the ob jec t ives  are  no t  

r e a l i s t i c ,  they w i l l  n o t  serve as a basis f o r  good operat ional  decisions. 

For each ob jec t ive ,  CDER should then def ine  measurable outcomes, 

budgets, schedules, and s t a f f  needs. This p o r t i o n  o f  the p lanning process 

develops the  operat ional  work plans f o r  achieving the s ta ted  ob jec t ives .  

It enables managers and s t a f f  t o  know what they must r e a l l y  do and why. It 

provides a  bas is  f o r  measuring progress along the way. And i t o f f e r s  a 

framework f o r  reassessing CDER's impact over t ime i n  order t o  modify the  

p lan  as i n t e r n a l  and ex terna l  f ac to rs  change. 

This p re l im ina ry  document i s  designed t o  a s s i s t  CDER management t o  

t h i n k  about i t s  p lann ing  process and t o  be a  f i r s t  step i n  the  prepara t ion  

of a  CDER s t r a t e g i c  plan. As emphasized above, p lanning must be a  func t i on  

o f  management i t s e l f ;  t he  r o l e  o f  RTI should on ly  be t o  a s s i s t  the  process 

by r a i s i n g  key quest ions and p rov id ing  a  suggested framework f o r  t he  plan. 

There fo l l ows  a  suggested CDER mission statement and l i s t i n g  o f  th ree  

broad CDER ob jec t ives .  Several program outcomes are def ined f o r  each 

ob jec t i ve  and, by way o f  example, elements o f  an operat ional  work p lan  are 

i l l u s t r a t e d  f o r  c e r t a i n  o f  these outcomes. This mater ia l  should help focus 
the  discussions o f  RTI s t a f f  w i t h  CDER leadership both here and i n  
Marrakesh. Through a  cont inu ing  process o f  i n t e r a c t i o n  t h a t  draws on the 

knowledge o f  CDER management and s t a f f ,  a  more complete s t r a t e g i c  p lan  w i l l  

be devel oped. 

The mission o f  CDER i s  t o  promote the development and use o f  renewable 

energy i n  the Kingdom o f  Morocco and t o  f a c i l i t a t e  the  domestic i n f r a s t r u c -  

t u r e  necessary t o  achieve t h a t  development and use. 



CDER ob jec t ives  d i r e c t e d  t o  the  accomplishment o f  the  CDER mission are 

the  fo l low ing:  

1.0 Develop a CDER i n s t i t u t i o n a l  c a p a b i l i t y  t o  manage and coordinate 
renewable energy research a c t i v i t i e s  t h a t  are app l icab le  and re levan t  
t o  Moroccan economic and soc ia l  development. Tasks t o  be achieved 
under t h i s  o b j e c t i v e  inc lude:  

Establ i sh an ongoing i n s t i t u t i o n a l  ,. planning process which 
inc ludes a completed s t r a t e g i c  plan, a t imetab le  f o r  p lan  
rev i s ions ,  and in fo rmat ion  needs f o r  planning. 

Def ine an organ iza t iona l  s t r u c t u r e  f o r  CDER cons is ten t  w i t h  i t s  
mission and opera t ing  guidel ines.  

Def ine the  programs t o  be c a r r i e d  ou t  by CDER t o  achieve i t s  
mission. 

Def ine the  p o s i t i o n  func t ions  and s t a f f  c a p a b i l i t i e s  requ i red  t o  
perform those func t ions  f o r  a l l  proposed pos i t ions .  Es tab l ish  a 
recru i tment  program t o  f i l l  the  pos i t i ons  according t o  a def ined 
growth p l a n  f o r  CDER. 

Es tab l i sh  a t r a i n i n g  program t o  prov ide i n i t i a l  s k i l l s  needed by 
a1 1 -CDER s t a f f  and t o  renew. and extend those s k i 1  1s t o  meet 
f u t u r e  program needs. 

I n i t i a t e  and c a r r y  ou t  a cont inu ing  program o f  cooperat ion w i t h  
o ther  government agencies i n  p lanning and conducting mutual ly  
benef i cia1 p r o j e c t s  w i t h  a renewable energy content. 

Def ine a comprehensive s e t  o f  operat ing p o l i c i e s  and procedures 
t h a t  w i l l  guide the  a c t i v i t i e s  o f  a l l  CDER s t a f f  t o  e f f e c t i v e l y  
c a r r y  ou t  i t s  programs. 

2.0 Develop renewable energy technology f o r  app l i ca t i on  t o  Moroccan energy 
needs. Tasks t o  be achieved under t h i s  ob jec t i ve  include: 

I d e n t i f y  renewable energy resources o f  a l l  types i n  Morocco and 
q u a n t i f y  them t o  a l l ow  techn ica l  assessment and design o f  energy 
techno1 ogy , 

Assess the  energy demand i n  Morocco and def ine  f u t u r e  market 
share ta rge ts  f o r  renewable energy i n  terms o f  conventional f ue l s  
rep1 acement, 

I d e n t i f y  renewable energy technology opt ions f o r  Morocco and 
def ine  programs t o  develop and adapt them t o  s p e c i f i c  needs, 

Def ine and conduct programs t o  commercialize renewable technology 
through CDER i n t e r n a l  R&D programs, p i l o t  p ro jec ts ,  and 
development o f  standards and t e s t i n g  programs, 



APPENDIX VIII-5 

Develop o r  ob ta in  and adapt energy model(s) su i t ab le  f o r  design 
and eval u a t i  on o f  renewable energy techno1 ogies i n  i d e n t i f i e d  
Moroccan appl i ca t i ons .  Make these models operat ional  and t r a i n  
CDER s ta f f  i n  t h e i r  use. 

3.0 Develop renewable energy technology t r a n s f e r  mechanisms and promote 
d i f f u s i o n  o f  technology i n t o  general use. Task include: 

. Establ i s h  a CDER renewable energy.. 1 i b r a r y  and in fo rmat ion  
service, 

Def ine and e s t a b l i s h  cooperat ive technical  and s c i e n t i f i c  
a c t i v i t i e s  w i t h  Moroccan un i ve rs i  t i s  and o ther  pub1 i c  i n t e r e s t  
groups , 

Set up the  admin i s t ra t i ve  mechanism requ i red  and implement a 
small p r o j e c t  fund programs t o  s t imu la te  p r i v a t e  and p u b l i c  
sec tor  involvement, 

Es tab l i sh  working re la t i onsh ips  w i t h  i n d i v i d u a l s  and organiza- 
ti ons represent ing p o t e n t i  a1 suppl i e r s  , users, and f i nanci ng 
agencies o f  renewable energy equipment through conducting 
workshops and seminars , product c e r t i f i c a t i o n  programs, t e s t i n g  
services, and general in fo rmat ion  dissemination. 

Each o f  -these ob jec t i ves  w i  11 be imp1 emented w i t h  separate CDER 

program elements t h a t  w i l l  be def ined i n  terms o f  a s e t  o f  tasks. Each 

task  w i l l  have an ob jec t i ve ,  a work p lan  t h a t  includes s t a f f  and budget 

a l l o c a t i o n s  and a t imetab le  f o r  completion. Task d e f i n i t i o n s  w i l l  take 

i n t o  account t he  na t iona l  economic goals, as def ined by the  various 

government m i n i s t r i e s  , avai 1 able funding f o r  CDER and the  organizat ional  

development cons t ra in t s  f o r  CDER imposed by a prudent approach t o  evo lu t i on  

o f  such an organ iza t ion  from i t s  conception t o  an e f f e c t i v e  fo rce  f o r  

renewabl e energy use. 

It i s  very important  t h a t  CDER become an i n t e g r a l  p a r t  o f  the  energy 

p lanning s t ruc tu re  f o r  Morocco and t h a t  the program elements be s t ruc tured 

t o  both draw upon the  resources o f  e x i s t i n g  p u b l i c  and p r i v a t e  resources t o  

accomplish i t s  own mission, and t o  a s s i s t  o ther  government agencies o r  

p r i v a t e  groups t o  accomplish t h e i r  r o l e s  t o  the  ex ten t  t h a t  renewable 

energy use may con t r i bu te  t o  these. 
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Samp 1 e 
Task Schedule 

Renewable Energy Market Shares (Task 2.2) 

Task Element 

Task Planning & Support 

2.2.1 Task p l a n n i i g  

2.2.2 Design Reports & 
Archive 

2.2.3 Data Reduction Sof t -  
ware 

2.2.4 E s t a b l i s h  Cont inuing 
Data Serv ice 

Survey Data A c q u i s i t i p n  

2.2.5 P re l im ina ry  ~ a t a  
Discovery & Est imate 

2.2.6 Design & Conduct 1 s t  
Survey 

2.2.7 Design & Conduct 2nd 
Survey- 

2.2.8 Design & Conduct 3 rd  
Survey 
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Task Element 

Task Planning & Support 

2.2.1 Task Planning . 
2.2.2 Design Reports & 

Archive 

2.2.3 Data Reduction Soft- 
ware 

2.2.4 Establ i s h  Continuing 
Data Service 

Survey Data Acquisition 

Prel i m i  nary Data 
Discovery & Estimate 

Design & Conduct 1 s t  
Survey 

Design & Conduct 2nd 
Survey 

~ e s ? ~ n  & Conduct 3rd 
Survey 

C = CDER 
ST = Short-Term Advisors 

R = RTI/BIS 

Samp 1 e 
' Staff ing Plan 

Renewable Energy Market Shares (Task 2.2) 

All times i n  person months 
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: P* missim - volentin - Vartmt b a r p i n  - trO*. - 
. villmroy at b a n  - .OficO - s.r.o.- murolarpm - 
. h t  b n'mswn- W m o t - W t i n  lunel-nicall- rcbi r  - 

p ~ . x a I d  r-I - soint - t*Cdinnton acboin - - s)utfw kh*ws - - oIro!mc -mot-~a - 
toIQ(0is 

" ,inc.lmm - rddiarub. - wstin@Icuam - 
- nitm - wilkinSm - u r t r u r  - s ~ r u o n  - m - -Id - 

maissmn - t u l n i c o i r  - Iahsm - hM.1 - r01lo-d - - 

GEREP 
g r w w m n t  d'dWdas ot dm rmprissntatim ......... CASABLANCA 01.. 161 : 27 a 99/94/95 
2, rue a e q o a w  - t i l e %  I 23 739 . A 

1.0. 5 W . m  m - cr iot t rn : 1967 - r.c. 23 623 
Banquec : M a  - smds - 56c - class- B 
Effmctif du panonnal : 25 
Direction (16ndr8lO : buloym -1 (dr 91) 

Mmwma : 
Pountolaer - bell 6 h w e n  - ccnm - bansm - tec - 
cOnMMOrs - Mwiatt peckwd - kall* - micrmOr - 
~ - r t z - ~ ~ i t e I  -phiilipsaurg- QlrOnOJ - rcGWd1 - 
o m l a  8 r im ta r  - aswol - h.t.h. (alin) - 
lets straorr(u.w.eJ- lagerholm - w e x  - 
d p ~  C ~ M  - rnyqrs - wtotrol - $oaf - kastml - 
dieter grorsiin - harsemm - patsrson c m y  inl. 
pamutit body - portocal - talbot - orco salor - 
t.n.c.te - bio ar.argy (solaraI1) - 

-- - -  - - - 
8 .  

RADELEC .... 
: st4 moracaine de rodlo 6lectricit6 

.. ............... CASABLANCA 01. .ti1 t 27 57 90* 
lo. ~d o d o ~ ~ d - t & I e x  121 edO-tiI(9r : md41ac 
&&:.=-a 8 7. r . 1 ~ 1 .  (srre -1.1 : 2 1  24 83 
s . ~ .  3 . 0 ~ . 0 0 0  61 - crdgtwm : 1949 - r.e. 14 Z03 
Bmnqun : cmcb - smdc - bmca- bcm - 
~ f f e c t i f  du parsdnnsl : 1- 
Can&! d'sdministralion: 

iz e l  or* kettmi (ptl - -. 
Diractian : 

d r i d  azzedlne (abn.dr 91) 
c M u r i a r  rnichsl (¶ecr.gl) 

i 




