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SECTION ONE 

CONSULTANCY SCOPE AND OBJECTIVES 

A. BACKGROUND ON THE UPPER VOLTA SOLAR ENERGY DEMONSTRATION 

I n  December 1975, t h e  Agency f o r  I n t e r n a t i o n a l  Development approved a 

c e n t r a l  l y  funded e f f o r t  designed t o  improve LDC capab i l  i ty f o r  assessing 

and managing energy resources (P ro jec t  Number 931 -0234). Th i s  p r o j e c t  , 
which inc ludes  a number o f  demonstrat ion e f f o r t s ,  i s  being managed by 

AID's Of f i ce  of Science and Technology (DSIOST). During 1976, DSIOST 

f i n a l i z e d  an agreement w i t h  NASA's Lewis Research Center, USAID/Upper 

Vo l ta  and t h e  Government o f  Upper Vo l ta  t h a t  was t o  r e s u l t  i n  a demon- 

s t r a t i o n  o f  a s o l a r  powered water pump and g r a i n  m i l l  i n  Tangaye, Upper 

Vol t a .  

Subsequently, USAIDIUpper Vo l ta  decided t o  supplement t h e  fund ing  f o r  

t h e  Tangaye experiment (under AIP, P r o j e c t  Number Number 686-0273). The 

Miss ion 's  i n t e r e s t  i n  t he  p r o j e c t  extends beyond t h e  demonstrat ion 

i t s e l f  t o  an understanding o f  t h e  impact o f  t h e  m i l  1 and pump on v i l  l age  

l i f e ,  and s p e c i f i c a l l y  on t h e  use o f  p roduct ive  t ime  i n  t h e  v i l l a g e .  

B. THE PC1 CONSULTANCY 

As p a r t  o f  a three-year  engagement w i t h  AID's O f f i c e  o f  Rural Develop- 

ment and Development Admin is t ra t ion  (DSIRAD) , PC1 i s  undertak ing consul t anc ies  

t o  a s s i s t  USAIDs, LDCs and AID/W i n  addressing data ga the r ing  and a n a l y s i s  

issues f o r  r u r a l  development p ro jec ts .  Rural i n f r a s t r u c t u r e  p r o j e c t s  and 
t h e  impact o f  r u r a l  development e f f o r t s  on bene f i c i a ry  groups a r e  areas 

r e c e i v i n g  p a r t i c u l a r  a t t e n t i o n  under t h e  con t rac t .  
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During the  sp r ing  o f  1978, Ms. A l i c e  Morton o f  DS/RD v i s i t e d  Upper 

Vol t a  and discussed w i t h  the  Mission i t s  eva luat ion  p lanning a c t i v i t i e s  

f o r  several p ro jec ts .  As a  r e s u l t  o f  t h a t  v i s i t ,  a  cable was forwarded 

from the Miss ion request ing PC1 assis tance under the  DSIRAD p ro jec t .  I n  

the  f i e l d  consultancy, PC1 was t o  prov ide  assistance t o  the  Miss ion on 

eva luat ion  p lanning f o r  t he  s o l a r  energy demonstration and one o the r  

p r o j e c t  .* S p e c i f i c a l l y  the  cable requested t h a t  PCI: 

a s s i s t  i n  developing an eva luat ion  p lan  f o r  the 
DSB-funded s o l a r  energy p r o j e c t  f o r  Tangaye f o r  
which the  Missjon has a u t h o r i t y  t o  o b l i g a t e  addi- 
t i o n a l  AIP funding. I n  connect ion w i t h  t h i s  
e f f o r t  PC1 i s  t o  consu l t  DSIOST and Ms. Grace 
Hemmings, an thropo log is t ,  whose f i r s t  d r a f t  o f  a  
soc ia l  soundness ana lys is  f o r  t h e  p r o j e c t  i s  
a v a i l a b l e  i n  Upper Vol ta.** 

I n  l a t e  June 1978, PC1 consul tants D r .  George B u r r i l l  and D r .  Roger 

Popper undertook a  three-week v i s i t  t o  Upper Vo l ta  t o  address the scope 

o f  work i d e n t i f i e d  i n  the  Miss ion 's  cable. P r i o r  t o  t h e i r  departure, 

the  team consul ted w i t h  M r .  N i l  1 iam Roseborough and M r .  Jerome Bosken o f  

AIDIW. While on s i t e  they consul ted w i t h  t h e  M i s ~ i o n  personnel , p a r t i c u -  

l a r l y  M r .  Tom Luche and Ms. J u l i e  Stagl iano.  They a l so  met w i t h  

Ms. Hemmings and, i n  Tangaye, w i t h  Ms. Hemings'  ass i s tan t ,  the  v i l l a g e  

c h i e f  and various res idents  o f  Tangaye. A  d r a f t  o f  t he  consultancy 
r e p o r t  on eva luat ion  p lanning f o r  t he  s o l a r  energy demonstration was 

l e f t  w i t h  the Mission p r i o r  t o  team departure. 

Unfor tunate ly ,  Ms. Hemmings' d r a f t  repo r t ,  referenced i n  the  cable, was 

no t  a v a i l a b l e  a t  t he  Mission dur ing  the  team v i s i t .  Thus a  d e t a i l e d  

review o f  her  methodology and r e s u l t s  o f  her  work was n o t  poss ib le  a t  

t he  t ime the  d r a f t  r e p o r t  was prepared. PC1 delayed prepara t ion  o f  t h e  

f i n a l  repo r t s  on both USAIDIUV consul tanc ies  , beyond the  normal four-week 

period, based on an expecta t ion  t h a t  Ms.Hemmingsl d r a f t  would soon be 

ava i lab le .  The d r a f t  has not  y e t  been forwarded t o  P C I .  Th is  f i n a l  

*/ Rural ~ a t e r  Supply P ro jec t  (686-0228). - 
**/ Paraphrase o f  cab le  OUAGADOUGOU 2249, May 1978. - 
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r e p o r t  f o r  the  Mission, DS/OST and DS/RAD at tempts t o  compensate fo r  

the  absence o f  Ms. Hemniings' m a t e r i a l  by p o i n t i n g  o u t  types of data t h a t  

need t o  be co l l ec ted .  Hopefu l ly  t h e  r e p o r t  w i l l  a s s i s t  AID by i d e n t i f y i n g  
what, i d e a l l y ,  w i l l  be covered by the  da ta  ga the r i ng  and a n a l y s i s  p lans 

prepared by Ms. Hemmings and by NASA's Lewis Research Center. 

i 
C. MAJOR CONCLUSIONS AND RECOMMENDATIONS I 

, . The So la r  Energy Demonstration i n  Tangaye i s  an in te r -agency  p r o j e c t .  It 

p r e s e n t l y  l acks  design c l a r i t y ,  and communication among t h e  p a r t i e s  t o  t h e  

p r o j e c t  i s  l e s s  than opt imal .  I n  o rde r  f o r  t he  p r o j e c t  t o  be successfu l ,  

t he  co -pa r t i c i pan ts  need t o  reach a b e t t e r  consensus concerning t h e  

reasons f o r  under tak ing the  p r o j e c t ,  and then work together  t o  achieve 

t h e i r  shared ob jec t i ves .  An app rop r i a te  eva lua t i on  p l a n  f o r  the  e f f o r t  

can o n l y  be f i n a l i z e d  a f t e r  these i n i t i a l  s teps a re  take;. 

Based on t h i s  consul tancy e f f o r t ,  which attempted t o  c l a r i f y  t he  p r o j e c t  

des ign and d e f i n e  an appropr ia te  e v a l u a t i v e  approach, PC1 recommends t h a t :  

A meeting t o  c l a r i f y  t h e  p r o j e c t  design be he ld  t h a t  
i nvo l ves  a l l  p a r t i e s  t a  t h e  p r o j e c t .  

I n  con junc t i on  w i t h  t he  j o i n t  design c l a r i f i c a t i o n  e f f o r t ,  t he  
data ga ther ing  plans o f  NASA LeRC and Ms. Grace Hemmi ngs , 
c o n t r a c t  an th ropo log i s t ,  be reviewed t o  determine: 

what data w i l l  be c o l l e c t e d ?  

what a d d i t i o n a l  r e q u i r e d  data w i l l  n o t  be 
c o l l e c t e d  if t h e  p lans a r e  used w i t h o u t  a l t e r a t i o n ?  

whether and how the  a d d i t i o n a l  data t h a t  a re  needed 
can be secured by e i t h e r  NASA o r  Ms. Hemmings (g i ven  a 
change i n  the  terms o f  re fe rence and budget f o r  e i t h e r  
o r  bo th  o f  these data c o l l e c t i o n  e f f o r t s ) .  

AID, NASA, and the  GUV, a long w i t h  Ms. Henimings, address t h e  
quest ion:  when i s  da ta  needed f o r  decisionmaking? From t h i s  
s e t  o f  answers a schedule f o r  the  c a l l e c f i ~ n  and a n a l y s i s  of 
data, i.g. , an eva lua t i on  schedule, should be f i n a l  i z e d  by the  
p r o j e c t  c o - p a r t i c i  pants. 

I n fo rma t i on  t h a t  should f a c i l i t a t e  AID e f f o r t s  t a  c a r r y  o u t  these 

recomendat ions i s  prov ided throughout  t h i s  consul tancy r e p o r t .  
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SECTION TGIO 

DESIGN CLARIFICATION 

As p r o j e c t  documentation and i n te rv iews  i n  AID/W had suggested, t h e  

PC1 team found t h a t  t h ree  o rgan iza t i ona l  u n i t s  had p a r t i c i p a t e d  i n  

t h e  design and funding o f  t h e  So lar  Energy Demonstration p r o j e c t  f o r  

Tangaye. Fur ther ,  PCI 's rev iew o f  t h e  design documents generated by DSIOST, 

USAID/UV and NASA LeRC, suggested t h a t  w h i l e  a1 1  t h r e e  organ iza t ions  agreed 

on a  bas ic  d e f i n i t i o n  o f  t h e  p r o j e c t ' s  components and intended outcomes, 

each o rgan iza t i on  emphasized solnewhat d i f f e r e n t  aspects o f  t he  e f f o r t .  The 

t h r e e  views o f  t h e  p r o j e c t  i d e n t i f i e d  by t h e  PC1 team a re  summarized i n  

F igu re  2.1. 

I n  Upper Vol ta,  PC1 was appr ised o f  t h e  f a c t  t h a t  concern had a l ready  

been expressed over t h e  need t o  c l a r i f y  t h e  r e l a t i o n s h i p  o f  these 

var ious  p r o j e c t  perspect ives.  The q u a l i t y  of t h e  p r o j e c t ,  and t h e  

f e a s i b i l i t y  o f  p r o j e c t  evaluat ion,  depends on t h e  development o f  a  

t i g h t e r ,  b e t t e r  agreed-upon statement o f  i n t e n t .  

When m u l t i p l e  u n i t s  a r e  invo lved i n  t h e  design and implementat ion 

of a p r o j e c t ,  i t  i s  n o t  uncomnon t o  f i n d  t h a t  each u n i t  views t h a t  

p r o j e c t  i n  a  s l i g h t l y  d i f f e r e n t  way. This  phenomenon does n o t  

necessa r i l y  p resent  a  problem. However, when t h e  var ious groups i n -  

volved i n  a  p r o j e c t  are unaware of  t he  i n t e r e s t s  o f  each p a r t i c i p a t i n g  group, 

and/or assume t h a t  there  are no major d i f f e rences  i n  the  percept ion  o f  

t he  p r o j e c t ,  management d i f f i c u l t i e s  can a r i s e .  I n  t h i s  p a r t i c u l a r  

p r o j e c t  there  i s  both a  research and se rv i ce  focus. To some degree 

the  eva lua t i on  requirements posed by these d i f f e r e n t  perspect ives a l so  

d i f f e r .  On the  one hand, an eva lua t i on  p lan  must be concerned w i t h  the  

d i f f e r e n c e  the  p r o j e c t  makes i n  Tangaye. However, from a  research 

perspect ive,  t h e  t r a n s f e r a b i l  i t y  of t h e  p r o j e c t ' s  approach f o r  p r o v i d i n g  

v i l l a g e  energy i s  the  main eva lua t i ve  concern. 
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I NARRATIVE WmARY I 
G W :  Q u a l i t y  of l i f e  (d ie t .  Incane. housing. 

etc.) improved fo r  r u r a l  res idents o f  
Tangaye. Upper Vol t a  I 

PURPOSE: Tangaye women make product ive use o f  
time (released from pre-denonstrat ion tasks) I 

OUTPUTS: 1. Volume o f  e f f i c i e n t .  cos t -e f fec t i ve  
energy I n  r u r a l  Upper Vol t a  Increased. 
1.e.. so la r  powered g r a i n  m i l l  and water 
purnp operate e f fec t i ve ly  and e f f i c i e n t l y  

GOAL: Volume of e f f i c i e n t ,  cost -ef fect ive energy 
i n  r u r a l  areas increased ( a l l  LDCs) 

PURPOSE: LDC plans and UY\ID/LDC r u r a l  energy pro-  
j e c t s  r e f l e c t  knowledge of energy options: 
t h e i r  appropriateness I n  spec i f i c  s l tua -  
t lons.  t h e i r  costs, t h e i r  impact on r u r a l  
food sys tem and other  bene f i t s  

WTPUTS: 1. E f f i c i e n t  and cost -ef fect lve app l i ca t ion  --------- of energy t o  the food sys tem o f  r u r a l  - 
LDC areas denonstrated 

2. Findings o f  energy and the food system- --------- 
s tudles/experiments disseminated 

INPUTS: 1.1 Energy needs studies ( 4 )  
1.2 F i e l d  tes ts  of energy in tervent ions 

(3-4)  
2.1 Reports 

2. Evaluative repor t  on the Upper Vol t a  
s o l a r  p q / m l l l  i n te rven t ion  

MSA FOCUS 1 

---------------- I 
INPUTS: 1.1 F%otovoltaic ce l l s .  pump and o the r  

equl pment 
1.2 T.A. I n  I n s t a l l a t i o n .  operatlon and 

maintenance 
2.1 Data co l l ec t ion  on e f f e c t s  and costs 

o f  denonstra ti on 

PURPOSE: Appropriateness. costs and bene f i t s  o f  
photovol ta ic  c e l l s  as a source o f  r u r a l  
energy i n  Wcst A f r i c a  determined. I 

I "A roughly parallel view of the project" 

OUTPUTS: 1. Solar  powered g r a i n  m i l  1 and water p q  ------ t . operate e f f e c t i v e l y  and e f f i c i e n t l y  

t --- - - 2. Evaluative r e p o r t  on the Upper Vol ta  

I s o l a r  punp in te rven t ion  

I 2.1 Data c o l l e c t i o n  on e f fec ts  and costs of 
demonstration I 

' 

F I G U R E  2.1: THREE P R O J E C T  FOCUSES 

INPUTS: 1.1 Photovol ta ic  c e l l s .  punp and other  
equl pment 

1.2 maintenance T.A. i n  I n s t a l l a t i o n .  operat ion and 



As recommended i n  AID'S P r o j e c t  Eva lua t ion  Guidel ines, PC1 normal ly  

t r i e s  t o  ho ld  a formal design c l a r i f i c i a t i o n  session w i t h  a l l  p a r t i e s  

t o  a p r o j e c t  p r i o r  t o  f o rmu la t i ng  an eva lua t i on  plan. Th is  process 

serves t o  d e f i n e  a comon frame o f  re fe rence t h a t  f a c i l i t a t e s  n o t  

o n l y  evaluat ion,  bu t  t h e  p lanning and implementat ion o f  a p r o j e c t  as 

During t h e  Upper .Vol t a  consul tancy v i s i t  t h e  o n l y  key p a r t y  o n - s i t e  was 

USAID/Upper Vol ta.  Thus i t  was n o t  poss ib le  t o  conduct a formal ( j o i n t )  

design c l a r i f i c a t i o n  e f f o r t  w i t h  a1 1 o f  t h e  p a r t i e s  invo lved.  Comments 

made i n  Washington and Upper Vo l ta  by i n d i v i d u a l s  invo lved i n  t h e  p r o j e c t  

suggest t h a t  t h e r e  a r e  a number o f  outstanding i'ssues t h a t  need t o  be 

addressed: 

The p r o j e c t  does n o t  appear t o  address a r e a l  problem. 
Tangaye v i l l a g e r s  c u r r e n t l y  have water and m i l  1 i n g  ser- 
v ices.  The p r o j e c t  w i l l  n o t  change t h a t  s i t u a t i o n  
s u b s t a n t i a l l y .  It w i l l :  

Provide, a t  a h igher  cost,  serv ices  t h a t  a l ready  
e x i s t  nearby. 

a Probably r a i s e  some expectat ions--an i l r~po r tan t  
p o i n t  t o  consider  when one recognizes t h a t  a f t e r  a 
year  t h e  p r o j e c t  e f f o r t  stops. 

The p r o j e c t  may: 

Provide an oppor tun i t y  f o r  v i l l a g e r s  t o  acqu i re  
management s k i l l  s--but t h i s  i s  no t  an e x p l i c i t  
ob jec t i ve .  

Mot iva te  v i l l a g e r s  t o  r a i s e  t h e  funds t o  rep lace  
t h e  demonstrat ion w i t h  a pump/mill they  can 

, a f f o rd ,  - e.g., one t h a t  uses gas. 

A f f e c t  t h e  t r a d i t i o n a l  v i l l a g e  power s t r u c t u r e  i n  
ways they  have n o t  anticipated/examined. 

A t t r a c t  l i v e s t o c k  herders together  w i t h  t h e i r  
herds t o  t h e  v i l l a g e .  
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0 Be a 'wh i t e  e lephant '  s t r u c t u r e  i n  t h e  area once 
t h e  demonstrat ion pe r i od  i s  over. 

0 Make a p u b l i c i t y  impression concerning Un i ted  S ta tes  
s o l a r  capab i l  i t i e s .  

Some o f  these concerns, which a r e  e s s e n t i a l l y  quest ions about why t h e  

p r o j e c t  i s  being undertaken, a r e  s t r o n g l y  f e l t .  

The p r o j e c t  design, as de f i ned  by t h e  t ime o f  t h i s  consultancy, suggests 

t h a t  two p a r t i e s  w i l l  be i nvo l ved  i n  t h e  p r o j e c t  management: NASA and 

USAID/UV. Success cannot be r e a l i z e d  un less  each o f  these groups per-  

f o m s  i t s  p r o j e c t  management t asks  w e l l .  Thus, i t  would seem t h a t  

a t t e n t i o n  must be pa id  t o  comnunication and t o  a good i n t e r a c t i v e  dec i s i on -  

making process i n v o l v i n g  NASA, USAID/UV, and AID/DS/OST as w e l l .  

The design c l a r i f i c a t i o n  process r a i s e s  severa l  impor tan t  r e l a t e d  issues. 

F i r s t ,  i f  t h e  USAID and AID/W purposes a r e  n o t  adequate ly  achieved, i t  

w i l l  p u t  NASA's o b j e c t i v e s  i n  jeopardy as we1 1. For t h e  USAID p r o j e c t  

goal t o  be reached, bo th  t h e  USAID purpose and ou tpu t  l e v e l  r e s u l t s  must 

be p o s i t i v e .  If t h e  USAID purpose i s  n o t  achieved then achievement o f  

purpose i n  t h e  l a r g e r  DSIOST p r o j e c t  i s  a l s o  a f f e c t e d .  DS/OST's p r o j e c t  

success r e l i e s  on t h e  purpose l e v e l  achievement i n  a l l  o f  t h e  coun t r y  

sub-pro jects .  

It i s  a1 so impor tan t  t o  no te  t h a t ,  i f  t h e  budgets suppor t ing  t h e  p r o j e c t  

a r e  matched t o  t h e  NASA and USAID/UV LogFrames, t h e  - vast  m a j o r i t y  o f  t h e  

funds a r e  going t o  support  t h e  NASA focus-- the Purpose statement i n  t h e  

NASA LogFrame. USAID/UV1s focus may w e l l  be underfunded." 

*/ Ms. Grace Hemnings repo r ted  t o  PC1 t h a t  her  experience w i t h  t h e  v i l l a g e  
Ease l i ne  s tudy  fo r  USAID/UV suggested t h a t  more people may be needed i f  
adequate data a r e  t o  be gathered i n  t h e  v i l l a g e  du r i ng  t h e  p r o j e c t .  These 
a d d i t i o n a l  people have n o t  been budgeted f o r  a t  t h i s  t ime. F i n a l  data a n a l y s i s  
may a1 so be more expensive than now envisioned. Ms. Hemings '  own s t a t e -  
ments on t h i s  i ssue  a r e  no t  i n c o n s i s t e n t  w i t h  NASA's t r i p  r e p o r t  comments 
concerning p o t e n t i a l  gaps i n  t h e  socio-economic da ta  base (NASA LeRC 
P r o j e c t  Plan, March 27, 1978, Attachment F, page 9). 
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The DS/OST p r o j e c t  focus, a t  t h e  Purpose l e v e l ,  i s  research. As such, 

i t  w i l l  be successful  i f  t h e  research quest ions a r e  answered. Thus, even 

i f  t h e  answers a r e  negat ive  as t o  t h e  p o t e n t i a l  o f  s o l a r  energy f o r  r u r a l  

development p ro jec ts ,  t h e  p r o j e c t  should be seen as a  success. The 

p o s s i b i l i t y  t h a t  t h e  r e s u l t s  cou ld  be negat ive  (on t h e  p o t e n t i a l  f o r  

photovol t a i c s  o r  t h e  soc io /economi~ impact o f  i n t roduc ing  1  abor saving 

devices) must be al lowed o r  t h e  v a l i d i t y  o f  t h e  r e s u l t s  cou ld  be s e r i o u s l y  

questioned. 

As E x h i b i t  B i nd ica tes ,  NASA's LogFrame breaks down a t  t h e  Goal l e v e l .  
I n  a  Logical  Framework process i t  i s  necessary t o  achieve success a t  

each l e v e l  i n  o rder  t o  go from lower t o  h igher  l e v e l s  i n  t h e  N a r r a t i v e  

Sumnary column. I n  t h e  NASA LogFrame i t  i s  n o t  necessary f o r  t h e  p r o j e c t  - 
t o  achieve success a t  t h e  Purpose l e v e l  i n  o rder  t o  reach t h e  Goal. 
Whenever t h i s  occurs i n  t h e  l o g i c  i t  u s u a l l y  means t h a t  t h e  s t a t e d  

goal i s  i n c o r r e c t  and t h a t  t h e  r e a l  goal has n o t  been i d e n t i f i e d .  Th i s  
may we l l  be t h e  case here. 

A  more l o g i c a l  goal statement might  be: P o t e n t i a l  markets w i l l  have been 

i d e n t i f i e d  f o r  Un i ted  States-produced pho tovo l ta i c  systems. A  statement 

by Mr .  Robert Nooter, on October 28, 1977, be fore  t h e  U.S. House Committee 

on I n t e r n a t i o n a l  Relat ions,  i n d i c a t e s  t h a t  such a  goal i s ,  i n  f a c t ,  
an A I D  concern: "By proving the technologies in field demonstrations 

i n  developing coun t r i es  we hope t o  demonstrate t h e i r  market demands". 

Th i s  o b j e c t i v e  may, however, r a i s e  some issues r e l a t i n g  t o  t h e  Agency's 

mandate, - i.e., - i t  might  be seen as an appropr ia te  p r i v a t e  i n d u s t r y  

ob jec t i ve .  

The need f o r  rev iew o f  t he  p r o j e c t ' s  ob jec t i ves ,  by t h e  key p a r t i c i -  

pants, perhaps us ing F igure  2.1 as a  bas is  f o r  t h a t  review, remains. 

Since i t  was n o t  poss ib le  t o  ho ld  a  formal design c l a r i f i c a t i o m  session 

i n  Upper Vol t a  w i t h  a1 1  o f  t h e  co -pa r t i c i pan ts ,  PC1 I s  team focused on 
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i d e n t i f y i n g  t h e  t y p e  o f  e v a l u a t i o n  i n f o r m a t i o n  t h a t  m i g h t  be needed t o  

assess performance a g a i n s t  each o f  t h e  des ign  pe rspec t i ves  i d e n t i f i e d  

i n  F i g u r e  2.l.* Whi le  l e s s  t h a n  f u l l y  s a t i s f a c t o r y ,  t h i s  approach d i d  

r e s u l t  i n  t h e  d e f i n i t i o n  o f  a  number o f  e v a l u a t i o n  ques t i ons  andmeasure-  

rnent approaches t h a t  appear t o  be c e n t r a l  t o  t h e  p r o j e c t .  

*/ E x h i b i t s  A, B and C o f t h i s  s e c t i o n  p r o v i d e  i n d i c a t o r s  and assump- - 
t i o n s  assoc ia ted  w i t h  each o f  these p e r s p e c t i v e s .  E x h i b i t  A  i s  r e -  
p r i n t e d  f r om DS/OST1s P r o j e c t  Paper. I t  p rov i des  b o t h  t h e  L o g i c a l  Frame- 
work, and a  n a r r a t i v e  d e s c r i p t i o n  o f  t h e  per formance measures f o r  t h i s  
p r o j e c t  on S tud ies  o f  Energy Needs i n  t h e  Food System ( P r o j e c t  Number 
931-0234). E x h i b i t  B p resen ts  a  L o g i c a l  Framework f o r  t h e  p r o j e c t  f r om  
t h e  NASA pe rspec t i ve .  PC1 ' s  team c r e a t e d  t h i s  L o g i c a l  Framework based 
on a  r e v i e w  of a  3/28/78 document produced by  t h e  Levris Research Center 
e n t i t l e d  "So la r  C e l l  Power System Demonst ra t ion f o r  Upper Vol t a n .  
E x h i b i t  C p resen ts  a  d r a f t  L o g i c a l  Framework prepared by PC1 t o  charac-  
t e r i z e  t h e  USAZD/Upper Vol t a  p e r s p e c t i v e .  Th i s  t h i r d  v e r s i o n  of  t h e  
p r o j e c t  was developed based on conve rsa t i ons  and on t h e  AID P r o j e c t  
Paper p repared  by USAID/UV which s p e c i f i e s  o b j e c t i v e s ,  b u t  does n o t  
p r o v i d e  a  Log i ca 1  Framevlork. 
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Prac t i ca l  Concepts Incorporated 
Maskington. D.C. 

LXHI81T 4 
PROJECT DESIGN S W R Y  - OS/OST PERSPECTIVE 

ergy constra ints  i n  the economic 2. Increased a v a i l a b i l i t h  o f  energy i n  r u r a l  

t n  the LDC's. 

F'mject Purpose: 

1. To i d e n t i f y  steps t o  m r e  e f f i c i e n t  
energy production and use i n  the 
food system. 

2. To indicate the m s t  p n n i s i n g  
approaches t o  prov id ing sui table 
cnergy i ~ t e a e n t s  t o  the r u r a l  areas. 

b t p l t s :  
1. Descript ion o f  the k e y  energy usage 

i n  food s y t m .  
2. k t c r n i n a t i o n  of energy sources. costf 

a d  value o f  use. 
3. Analysis o f  energy use and value f o r  

various technologies and processes i n  
food systm. 

4. identification o f  organizational 
factors t h a t  p f f e c t  energy use. 

5. I d e n t i f i c a t i o n  of promising 
appl icat ion o f  renersble energy. 

Inpats: 
1. Analysis o f  n a t i o ~ l  energy data. 
2. Co l lec t ion  o f  f i e l d  data on energy usa 

I n  food system. 
3. Appraisal o f  a l te rna t i ve  energy 

p o s s i b i l i  t ies.  
4. Construction and u t i l i z a t i o n  o f  

selected a l t e m t j v e  energy system. 

Conditions that  w i l l  i nd ica te  purpose has k e n  
achieved: End o f  pro ject  status. 
1. Increased awareness o f  LDC and AID personnel 

o f  ways to increase food production through 
more e f f i c i e n t  use o f  energy. 

2. Increased awareness o f  ways t o  increase 
energy supplles f o r  food system and r u r a l  
areas. 

Ragni tude o f  Outputs: 
1. Studies o f  the energy needs I n  the food 

systems o f  four  countr ies. 
2. Three o r  more f i e l d  studies o f  the effects 

o f  speci f  i c  energy interventions. 
3. Sumnsry report.  

Iaplcmentation Target (Type and Quantity) 
1. 4 country s t u d i o  

$8OO.OOO. 
2. 3 spec i f i c  f i e l d  studies 

$200.000. 
3. S m r y  repor t  

$1 00.000. 
(4. Assistance o f  Peace Corps - )  

AID Total $1 1 Ml.000. 

sources and pro jects 
incorporating such sources. 

1. AID provis ion o f  technical 
assistance on r u r a l  energy 
matters. 

2. Requests f o r  information 
on a1 ternat ive energy 
systems f o r  r u r a l  use. 

3. D is t r ibu t ion  o f  f i n a l  
reports t o  USAID mission's 
and development organizs- 
t ions. 

1. Final reports. 
2. Progress reports. 
3. Continual monitoring of the 

conduct o f  the indiv idual  
sutdy e f fo r t s .  

1. Project records 
2. Peace Corps status reports. 

food production. 
4. Acceptable a l t e r n a t i v r  

enerpy sources e x i s t  and 
w i l l  be used. 

Assumptions f o r  achieving 
purpose: 
1. Data analysis w i l l  uncover 

energy use by various 
income groups and benef i ts  
o f  use. 

2. Planners w i l l  apply the 
information on a l te rna t i va  
energy systems t o  t h e i r  
spec i f i c  problems. 

Assumptions f o r  achieving 
outputs: 
1. Know socioeconanlc factors 

of countr ies i n  order to 
i d e n t i f y  t h e i r  impact m 
energy use. 

2. Know physical fac to rs  
(water. wind. run) so t h a t  
can evaluate a1 t e m r t f v r  
energy scheme. 

3. Operating and cost data 
avai lable f o r  range o f  
energy-ri i n  the food sing system. technologlrr 

Asswnptions f o r  pmvldtng 
Inputs: 
1. Cooperation o f  host 

countr ies i n  providing 
access t o  data and t h e i r  
assistance i n  data c o l l e c t l m  

2. Par t i c ipa t ion  o f  Peace 
Corps i n  f i e l d  study i n  k p a l  

3. Existence o f  proven 
a l te rna t i ve  energy sourcrs 
and technologies. 

J 
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EXHIBIT I) 
PROJECT DESIGN S W R Y  - NASA PERSPECTIVC 

To improve the q u a l i t y  o f  l i f e  and 1. Improved d i e t  1. Government o f  Upper Volta 
heal th  s t a t i s t i c s .  

r m s  o f  Upper Vol ta  
o r  e c o n a l c  a c t i v i t y  and donor country developnen 

4. Increased food production 
5. Increased cottage industry  3. Upper Volta food production 

0-1 Purpose 

Solr questions answered about operation 
and appropriateness o f  photovol ta ic  
c e l l s  as an energy source f o r  r u r a l  poor 
a t  the v i l l a g e  l e v e l  I n  Upper Volta 

C-1 Qltputs 

1. Sptem designed. procured. checked- 
out. and devc l lverd to s i te .  

2. S i t e  preparat ion techn ica l l y  super- 
vised. 

3. Systaa i n s t a l l e d  and checked-out 
physlcal performance and repai red or  
adjusted when needed. 

5. Data c a r p l l a t i o n  c a p l e t e d .  
6. Status repor ts  completed 
7. F i m l  mprt ccatpleted. 

D-1 Inputs 

1. 1.th (peak) so la r  c e l l  power sy%-tm 
w i t h  g r a i n  m i l l .  water pmp, and 
m t o r s .  designed and suppl ied to 
st te. 

2. Technical s u p r v i s i o n  of systen 
i n s t a l  l a t i o n s  and system f ~ i n t e n a n c e  

3. Ins t ruc t ion  o f  AID/UV and ISRD on hob 
to use the system and do simple 
mintenance. 

4. hnalyze data and f i n a l  repor t .  

8-2 Conditlons t h a t  Ind ica te  Purpose 

1. Complete physical data on so lar  power input /  
e l e c t r i c a l  output o f  system. 

2. Complete physical and cost  data on perfomance 
o f  ce l ls .bat ter ies.  pump, m i l l .  etc.. as t o  
r e l l a b t l i t y .  breakdown, repai r .  I n  a v i l l a g e  
set t ing.  

3. Appropriateness o f  t h i s  system r e s u l t i n g  from 
cos t  analysis and operation experience. 

4. Optimcl design modi f icat ions f o r  improving 
cost and soc ia l  impact f o r  next possible solac 
power photovol t a l c  system d m n s t r a t i o n .  

C-2 Object ive ly  V e r i f i a b l e  Ind icators 

C lea r l y  s tated I n  NASA's p ro jec t  plan dated 
March 27. 1978 under 2.2. pages 6-11. except f o r  
the specifics o f  the f i n a l  report.  

D-2 Object ive ly  V e r i f i a b l e  Ind icators 

(Should beaken 4on aaansgmnt and budgat 
Information n w  I n  preparation). 

C-3 
AID/UV moni t o r l n g  

0-3 Means o f  Ver f i ca t lon  

1. Pro ject  reca rd l  
2. Status repor ts  and f i n a l  

repor t  
3. AID/UV monitoring repor ts  

C-4 Assumptions f o r  achlevlng 
output t o  purpose l i n k .  

1. That answers t o  a l l  key 
questions a t  purpose leve l  
i n  the AID focus of p r o j e c t  
are found t o  be p o s i t i v e  f o r  
improving qua1 1 t y  o f  1 i f a  
and product lv i  ty. 

2. M r e  labor saving and energy 
e f f i c i e n t  technology i s  m d e  
avai lab le t o  the r u r a l  poor 
a t  a f fordable p r i ces  o r  w i t h  
subsidy. 

C-4 Assumptions f o r  achievfng 
output t o  purpose l i n k  

1. AID/W provides p r o j e c t  
monitoring. and soclo- 
econa lc  impact study d a b .  

2. ORD and ISRD provide support 
services as planned. 

3. V i l l age  does not  request 
removal o f  the system k f o r e  
end o f  p ro jec t  period. 

0-4 Assunptlons f o r  achievfng 
inpu t  to output l i n k .  - - - -  
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EXHIBIT C 

PROJECT DESIGN S H R Y  - USAID/UV PERSPECTIV< 
LOGICAL FRAMENOR( 

To 1.lprove the q u a l t i y  o f  l i f e  and . Impmveddiet  1. Government o f  Upper Vol ts  
heal th s t a t i s t i c s  

areas o f  Upper Volta. 3. More le i su re  time o r  time f o r  education. 2. noni to r ing  o f  HCG programs 
c h i l d  care o r  economic a c t l v f t y ,  and donor country develop- 

4. Increased food production. ment reports. 

B-1 Purpose 

Scm! questlons answred r igo rous ly  on 
the socia l  and econcmic impact o f  
in t roducing labor savings devices I n  a 
-11 r u r a l  v i l l a g e  o f  Upper Volta. 

C - l  Outputs 

1. Btxl ine  study o f  Tangaye v i l l a g e  
c o q l e t e d  

2. S i t e  prepared 
3. V t l l age  people understand use of the 

sytem. I t s  upkeep and the managanent 
plan. 

4. Data col lected and analyzed f o r  soclo 
aconcl ic study. 

0-1 Inputs 

1. R o j e c t  w n l t o r i n g  by AID/UV pro jec t  
mnager. 

2. T w  v i l l a g e  residents o f  Tangaye do 
data co l lec t ion .  . Energy. m i l l i n g .  pumping . ORD and ISRO support services. . A n t ! ~ m ~ ~ l  1 s t  ca r r ies  out  baseline 
study and%nal socio/econanic study. 

5. Increased cottage industry  

8-2 Conditions tha t  Indicate ... 
1. Quantif iable changes i n  behavior around food 

preparations and water procurement are known. 
2. Quantlf lable~hangeS i n  resource use around 

food preparation and water procurement. 
including consumption patterns are known. 

3. Quantifiable changes i n  time usage r e l a t i n g  
t o  food preparation and water procurement, 
and what new uses o f  time are known. 

4. Econmic charac te r l s t l cs  o f  complete system 
operation are knom. 

5. Mdnagerlal capab i l i t y  o f  v i l l a g e  I n  operating 
v i l l age  managed labor saving devices i s  known 

6. Dis t r ibu t ion  o f  benef i ts  r e s u l t i n g  f r a n  
operation o f  system i s  known. 

C-2 Object Ver i f i ab le  Indicators 

1. 6arrl i r te study w i tn  data describing v i l l age  
o f  Tangaye: econay. geography. ethnic 
cwrporit ion, demography. behavior around food 
preparation and water procurement, m i l l i n g  
f a c i l i t i e s  and w i th  management r u m e n d a t i o n !  
f o r  solar powered System and labor  saving 
devices. 

2. Bui lding and cpclosure constructed f o r  systan. 
Well sani t ized end capped. 

3. No down t ime on system due t o  management 
problems. V i l l a  e feels  c a f o r t a b l e  w i th  
manapemcnt organyzation 

4. Standards f o r  r i c o r  s h d l d  met those set  i n  
Grace Hemnings base1 lne study. 
Recarmendations i n  l a s t  sections o f  tha t  stud) 
should be followed as t o  data col lect ion.  

0-2 

(Should be taken f r a n  management and budget 
information now I n  preparation) 

3. Upper Vol t a  food production 

B-3 

1. F inal  repor t  on socia l  and 
economic impact. 

2. Evaluation t o  be car r ied  
out  frm TAIOST as p a r t  o f  
larger  energy needs i n  the 
food system pro ject .  

C-3 

1. AID/UV m n f t o r f n g  repor ts  and 
p ro jec t  records. 

2. NSA monthly and f i n a l  reports. 
3. TA OST eva l~a t ion .  

D- 3 

1. Pro ject  records 
2. Monitoring reports. 

0-4 

1. More labor  saving and energy 
e f f i c i e n t  technology i s  
made avai lab le t o  the r u r a l  
poor a t  affordable pr ices 
o r  w i th  subsidy. 

2. At purpose leve l  a l l  key 
questions were found to  have 
posl t ibe answers f o r  
improving qual i  t y  o f  l i f e  
and o f  product iv i  ty. 

C-4 Assumptions f o r  Achieving 
Otuput t o  Purpose Link. 

1. Energy supply SYSt- and 
pump and mi 11 nust work 
during whole study period 
o f  one year a t  l eas t  952 o f  
the time. 

2. V i l l age  does no tbhav io r -  
a l l y  r e j e c t  o r  request 
removal o f  the system. 

3. NASA's p e r f o m n c e  i s  o f  
adequate qua1 1 t y  tha t  
pro ject  resu l t s  can b, 
general ized t o  assuer 
developnent questions 
re lated to photovolu ic¶.  

0-4 

I 

f 



SECTION THREE 

MEASURING THE EFFECTS OF 

THE SOLAR ENERGY DEMONSTRATION 

A t  t h e  t i m e  o f  t h e  PC1 consultancy, l i t t l e  had been developed by way 

of an eva lua t i on  p lan  f o r  t h e  p r o j e c t .  Two re fe rences  t o  e v a l u a t i v e  

assessments o f  t h e  demonstrat ion were l oca ted :  

DS/OST1s P r o j e c t  Paper i d e n t i f i e d  t h r e e  scheduled 
eva lua t ions .  One, i n v o l v i n g  Upper Vo l ta ,  was t o  t a k e  
p lace  a f t e r  t h e  coun t r y  s tud ies  were underway, - i .e . ,  - 
a f t e r  t h e  hardware was i n s t a l l e d .  Th i s  rev iew was t o  
be p r i m a r i l y  a s t a t u s  r e p o r t .  The second e v a l u a t i o n  
was t o  occur hal f -way through t h e  p r o j e c t  when one o r  
more f i n a l  coun t r y  r e p o r t s  were completed. The f i n a l  
eva lua t i on  i d e n t i f i e d  i n  t h i s  document was scheduled 
t o  f o l l o w  complet ion o f  t h e  l a s t  coun t r y  r e p o r t .  

2. The NASA Lewis Research Center ' s  (LeRC's) P r o j e c t  P lan  
committed t h a t  o rgan i za t i on  t o  a " f i n a l  r e p o r t  cover ing  
performance and c o s t  analyses and eva lua t ion . "  The 
p r o j e c t  p lan  d i d  no t ,  however, s p e c i f y  t h e  ques t ions  t h i s  
r e p o r t  would address o r  t h e  s p e c i f i c  da ta  t h a t  NASA LeRC 
would c o l l e c t .  ( A t  severa l  p o i n t s  t h e  NASA p lan  makes 
re fe rence t o  t h e  da ta  t h a t  i s  be ing  c o l l e c t e d  by anthro-  
p o l o g i s t ,  Ms. Grace Hemmings, and her a s s i s t a n t  i n  
Tangaye. ) 

Dur ing t h e  consul tancy  v i s i t ,  steps were undertaken t o  d e f i n e  p o t e n t i a l  

eval u a t i o n  quest ions f rom t h e  USAID/UV perspect ive,  and t o  r e c o n c i l e  

t h e  imp l i ed  data c o l l e c t i o n  and a n a l y s i s  requi rements w i t h  t h e  DS/OST 

and NASA perspec t ives  on t h e  p r o j e c t .  

A .  THE NEEDS FOR EVALUATIVE INFORMATION 

Eva lua t ion  i s  n o t  an end i n  i t s e l f .  We eva lua te  t o  suppor t  t h e  

decisionmaking process. I n  t h e  Upper Vo l ta  So la r  Energy Demonstration p r o j e c t  
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t he re  a r e  a number o f  dec is ions  w i t h  which t h e  var ious  p a r t i e s  t o  t h e  

p r o j e c t  a r e  concerned. USAIDIUV, DS/OST, NASA LeRc and t h e  GUV a l l  

share a concern f o r  t he  basic  opera t ion  o f  t h e  demonstrat ion system, and 

t h e  va l  i d i t y  o f  key assumptions concerning t h e  p r o j e c t .  On a d a i l y  and 

weekly bas is  these p a r t i e s  need t o  know t h a t  t h e  system i s  ope ra t i ng  

as intended. Decisions concerning basic  operat ions a r e  shor t - term 

decis ions:  r e p a i r s  t o  be made, a d d i t i o n a l  t r a i n i n g  t o  be provided, etc .  

In fo rmat ion  f o r  t h e  day-to-day dec i  s ion~naki  ng process must be suppl i e d  

p e r i o d i c a l l y .  This  t ype  o f  i n fo rma t ion  f a l l s  w i t h i n  t h e  range o f  general 

p r o j e c t  mon i to r ing  requirements. 

A l l  o f  t h e  p a r t i e s  t o  t h e  p r o j e c t ,  i n c l u d i n g  t h e  Tangaye v i l l a g e r s ,  a l s o  

need o t h e r  types o f  in format ion t o  support t h e i r  dec is ions .  Thus, f o r  

exampl e : 

e V i l l a g e r s  need t o  know (share i n fo rma t ion  about) what 
new uses they make o f  t h e  t ime  t h a t  has been f reed  as a 
r e s u l t  o f  t h e  pump and m i l  1  i n  o rde r  t o :  

a) d e f i n e  t h e  best uses o f  t h e i r  t ime, and 

b)  s t imu la te  f u r t h e r  use o f  t h e  m i l l .  

m USAIDIUV and t h e  GUV need t o  know whether t h e  demonstrat ion 
leads t o  behavioral  change i n  Tangaye t h a t  increases e i t h e r  
p r o d u c t i v i t y  o r  q u a l i t y  of 1 i f e  (hea l th ,  e t c . ) ,  o r  both, 
i n  o rder  t o :  

a)  make dec is ions  concerning f u r t h e r  use of t h e  
demonstrat ion system, e.g., .extending t h e  pe r iod  
o f  t ime, r e p l i c a t i o n  in other  areas, e t c .  

b) determine t h e  appropr ia teness /e f fec t i veness  o f  t h i s  
and o the r  types o f  energy p r o j e c t s  i n  r u r a l  Upper 
Vol t a  

m NASA LeRC needs t o  know whether t h e  system works, and t o  
determine t h e  ex terna l  v a l i d i t y  o f  t h e  experiment--can i t  
be r e p l i c a t e d  elsewhere? NASA's dec is ions  concern f u t u r e  
involvement i n  t h i s  type o f  e f f o r t ,  r a t h e r  than s p e c i f i c  
dec is ions  re1  ated t o  A I D  p r o j e c t  p lanning and imp1 ementation. 

e DSIOST needs t o  have t h e  eva lua t i ve  i n fo rma t ion  on a l l  o f  
t h e  above quest ions i n  order  t o  determine whether: 
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A I D  should make investments i n  p rov id ing  advice t o  
LDC decisionmakers, mounting o the r  s o l a r  energy 
experiments, adv is ing  USAIDs concerning energy p r o j e c t  
development, e tc .  

I n  examining t h e  var ious  perspect ives on t h e  p r o j e c t  i n  F igure  2.1, 

one notes t h a t  these dec i s ion  needs correspond t o  t h e  Output and 

Purpose l e v e l  r e s ~ ~ l t s  i d e n t i f i e d  by USAID, NASA and DS/OST. A t  t h e  

Output l e v e l ,  in fo rn ia t ion  on t h e  opera t ion  o f  t h e  system can be viewed 

as inc lud ing :  

a Data on the  e f f i c i e n c y  o f  t h e  demonstrat ion system. 

a Data on unant ic ipa ted  ( p o s i t i v e  and negat ive)  conse- 
quences d i r e c t l y  associated w i t h  opera t ion  o f  t h e  
system. 

A t  t h e  Purpose l e v e l ,  t a k i n g  t h e  concerns and decisionmaking needs 

o f  a l l  p a r t i e s  i n t o  account, i n fo rma t ion  on t h e  p r o j e c t  i s  requ i red  

t h a t  c l a r i f i e s :  

a System Ef fec t iveness :  

- Who uses t h e  pump and/or m i l l ?  

- How f requent ly ,  and how much (per  day/week/etc. ) ?  

- What do they  g i v e  up by us ing  t h e  system? 

- What do they  do w i t h  f reed  t ime? 

- Etc. 

m System T rans fe rab i l  i t y :  

- Are t h e r e  reasons t o  be l i eve  t h a t  t h e  e f f i c i e n c y  
and e f fec t i veness  o f  t h e  system a re  t i e d  t o  t h e  
Tangaye s i t u a t i o n ,  t o  s i t u a t i o n s  t h a t  " look  l i k e "  
Tangaye i n  one o r  m u l t i p l e  ways, o r  t h a t  t h e  system 
i s  f u l l y  genera l i zab le  t o  a l l  areas w i t h  adequate 
sun? 

0 Unant ic ipated consequences associated w i t h  u t i l i z a t i o n  
o f  t he  system: spread e f f e c t s  and/or negat ive  s o c i a l /  
environmental cos ts?  
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a System Value: 

- Considering a l l  cos ts  and bene f i t s ,  i s  f u r t h e r  
experimentation/application o f  t he  system appro- 
p r i a t e  i n  Upper Vol ta,  i n  West A f r i c a ,  elsewhere? 

B. COLLECTING DATA TO ADDRESS THE EVALUATION QUESTION 

I n  t h i s  sec t i on  o f  t he  r e p o r t  t he  data c o l l e c t i o n  requirements f o r  

each o f  t he  subs tant ive  r e s u l t s  l i s t e d  above a re  addressed. The degree 

t o  which s p e c i f i c  data elements become p a r t  o f  t h e  USAID, DS/OST, and NASA 

LeRC evaluat ions,  o r  a re  incorpora ted  i n t o  the  work o f  Ms. Hemmings, 

cannot be decided by the  PC1 team. Those dec is ions  w i l l  need t o  be 

made by AID and i t s  co -pa r t i c i pan ts .  Unless the re  i s  a coordinated 

e f f o r t ,  t he re  i s  a c l e a r  p o t e n t i a l  f o r  redundant data c o l l e c t i o n ,  as 

we l l  as a p o t e n t i a l  f o r  over look ing  c e r t a i n  i tems by assuming t h a t  they 

are  be i  ng c o l l  ected by someone e l  se. 

Measuring E f f i c i e n c y  and Qua1 i t y  a t  t h e  Output Level 

To s i n ~ p l i f y  the  d iscussion,  i t  i s  h e l p f u l  t o  t h i n k  o f  e f f i c i e n c y  and 

q u a l i t y  as measures o f  whether t he  system i s  working as expected from 

techn ica l  and cos t  perspect ives.  I n  the  f o l l o w i n g  paragraphs measure- 

ment i n  both o f  these areas i s  discussed. 

a. System E f f i c i e n c y  

The NASA LeRC p r o j e c t  p lan  s p e c i f i e d  two cond i t i ons  which should a l l o w  

AID t o  determine whether t he  system i s  working as expected. Those two 

cond i t i ons  are: 

a M i l l i n g :  D a i l y  capac i t y  o f  5 1/2 hours, o r  125 kg. 
( f i n e  ground), and 

a Haul ing: 5,000 1 i t e r s  per  day a t  capac i ty .  

Practical Concepts Incorporated 

. -- ...---- - -- . . 



These two expl i c i t  system operation c r i t e r i a  are supplemented by a 
number of impl i c i  t . c r i t e r i a  which are  a1 so necessary. The impl i c i  t 
c r i t e r i a  in th i s  area would include: 

r System operates."X" days per week. 

0 System down time does n o t  exceed . " Y "  'hours per week, 
i . e. ,  normal niai ntenance and repair does not interfere - 
with pump/mi 11 operations. (Note in Attachment .F of 
the NASA plan t h a t  a mill close t o  Tarlgaye had been o u t  
of operation fo r  three months fo r  repairs .)  

Adequately trained personnel i n  Tangaye--very l i t t l e  
turn-over in pump and mil 1 operators, i f  any. 

. . r Adequate water--systen does not f a i l  due t o  depletion of 
water supply. (Note that  the ODC report t o  the Africa 
Bureau on Village Energy for  Africa has  indicated tha t  
wells of from 75 t o  800 meters deep may deplete the - 
subterranean water supplies as  well as leading to  over- 
graz i ng . *) 

Review of these indicators and assun~ptions suggests that  data on the 
majority of them can be collected a t  the f a c i l i t y ,  most probably by 

the f ac i l i t y  personnel. Further discussions with NASA LeRC should be 

held to  determine which of these data elements they plan to col lec t ,  

and which they are n o t  or cannot col lec t .  The feas ib i l i ty  of de- 

veloping simple data collection sheets t h a t  can be f i l l ed  o u t  a t  the 
end of each day by f ac i l i t y  personnel, a n d  the requiren~ents associated 

with training these personnel to use the forms, should be verified. 

Some of the issues to  be addressed by the individuals who prepare 

these data collection forms i ncl ude: 

e Defining a way of recording whether the pump a n d  the 
mill a re  capable of operating a t  capacity, even i f  
user demand does not require that  capacity on a given day. 

e Gathering data on assumptions, g . g . ,  that  the well 
will n o t  r u n  dry, t h a t  1 i vestock grazi rig w i  11 not be- 
come a problem, e t ~ .  

Energy for the Villages of Africa; Recommendations for  African 
Governments and Outside Donors, James W .  Howe, e t  a l ,  Overseas 
Devel opmen t Counc i 1 
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I n  a d d i t i o n  t o  cons ide r ing  techn ica l  e f f i c iency ,  an examinat ion o f  t h e  

p r o j e c t ' s  Output 1 eve1 achievement must consider  t h e  cos t  of ope ra t i ng  

t h e  system. A t  t h i s  l e v e l ,  t h e  cos t  data should focus on t h e  accuracy 

o f  t h e  est imates made by AID and NASA. The cos ts  i nvo lved  a r e  those 

associated w i t h  b u i l d i n g  t h e  system, t r a i n i n g  t h e  system personnel, and 
w i t h  t h e  r e c u r r e n t  cos ts  o f  d a i l y  operat ion,  - i.g., a l l  of t he  expendi tures 

r e q u i r e d  t o  achieve t h e  techn ica l  e f f i c i ency  standards t h a t  have been 

set .  To some degree these cos ts  w i l l  be recorded on order  forms, and 

i n  the  fees associated w i t h  var ious  goods and serv ices  procurements 

r e l a t e d  t o  t h e  demonstrat ion. However, unless AID o r  NASA makes an 

e f f o r t  t o  ensure t h a t  a l l  of t h i s  t ype  o f  c o s t  data i s  kept  together ,  

i t  may be d i f f i c u l t  t o  recons t ruc t  t o t a l  c o s t  a t  t he  t ime o f  an 

eva luat ion .  

b. Unant ic ipa ted Consequ'ences a t  t h e  Output Level 

While one cannot f u l l y  es t imate  t h e  range o f  such outcomes, p r o j e c t  

management may w e l l  need t o  pay a t t e n t i o n  t o  t h e  broader s i t u a t i o n  t o  

ensure t h a t :  

Other m i l l s  do n o t  c l o s e  o r  c u t  back opera t ions  i n  t h e  
face  o f  p o t e n t i a l  compet i t ion .  

0 A newness, o r  "glamour e f f e c t , "  does no t  s t r a i n  t h e  system's 
capac i t y  du r ing  t h e  c r i t i c a l  opera t ing  per iod.  

Etc. 

2. Measuring System E f fec t i veness  and T r a n s f e r a b i l i t y  

Under system effect iveness, we a r e  cons ider ing  such e v a l u a t i v e  issues 

as u t i l i z a t i o n  o f  t h e  pump and m i l l  (and t h e  p r i c e s  pa id  f o r  these 

serv ices) ,  as w e l l  as t h e  impact o f  t h e  p r o j e c t :  on food prepara t ion ,  

on h e a l t h  and c lear l l iness ,  and on how t ime  i s  used i n  t h e  v i l l a g e .  The 

issue of t r a n s f e r a b i l i t y  inc ludes t h e  foregoing, bu t  a l s o  asks whether 

t h e  r e s u l t s  a r e  unique t o  t h e  demonstrat ion s i t u a t i o n .  
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a .  System Ef fec t iveness  

User acceptance and u t i l i z a t i o n  o f  t h e  mil l /pump a r e  t h e  c e n t r a l  issues 

i n  an examination o f  e f fec t iveness .  A l l  o ther  impact quest ions a re  

r e l a t e d  t o  u t i l  i z a t i o n :  

a I f  t h e  qua1 i t y  and e f f i c i e n c y  o f  t h e  kystem and i t s  
products a r e  low, i t  w i l l  n o t  be used. 

a I f  f l o u r  from t h e  m i l l  i s  n o t  good, o r  t h e  p r i c e  i s  t o o  
high, t h e  m i l l  w i l l  n o t  be used. 

As t h e  example above suggests, data c o l l e c t i o n  approaches t h a t  a r e  

used du r ing  t h e  demonstrat ion must: 

a Be designed i n  a way t h a t  w i l l  ensure da ta  on a l l  probable 
forms o f  impact can be captured. 

m Be monitored t o  ensure t h a t  when one t ype  o f  use, o r  
secondary outcome i s  n o t  occur r ing  , data co l  1 e c t i o n  can 
be sh i f t ed  t o  focus on t h e  reasons f o r  l a c k  o f  use, o r  
l a c k  o f  e f f e c t .  

Some o f  t h e  techniques discussed i n  t h e  P C 1  consul tancy r e p o r t  on USAID/UV1s 

Rural Water Supply P r o j e c t  (686-0228) and used by Ms. Hemmings, a r e  

extendable f o r  mon i to r ing  t h e  u t i l i z a t i o n  o f  the  m i l l .  Data c o l l e c t o r s  

s ta t i oned  a t  t he  f a c i l i t y ,  perhaps on an every e i g h t h  day schedule i f  

the  m i l l  operates d a i l y ,  could c o l l e c t  i n fo rma t ion  on how many i n d i v i d u a l s  

use t h e  m i l l ,  whether they  a re  men o r  women, how much gra-in they  have 

ground, how f i n e  a g r i n d  they  choose, where they come from (d i s tance  from 

t h e  m i l l ) ,  and how they  say they  w i l l  use t h e  m i l l e d  g ra in .  A I D  should rev iew 

Ms. Hemings '  data c o l l e c t i o n  p lans t o  ensure coverage o f  such i tems as: 

a Did the  person p rev ious l y  use another m i l l ?  

a I f  no, where i s  t h e  money f o r  t h e  m i l l i n g  coming from, - i .e., - 
what o the r  good o r  se rv i ce  i s  being foregone? 

a Has g r a i n  consumption increased i n  t h e ' f a m i l y ,  and who i s  
consuming more gra in ,  e.$, a r e  c h i l d r e n  snacking more, o r  
i s  t h e  f a m i l y  us ing  up-its g r a i n  supply f a s t e r  than usual? 

Practical Concepts Incorporated 



The t h i r d  aspect o f  p r o j e c t  impact--changes i n  t h e  way i n  which v i l -  

l age rs  use t ime- - i s  t h e  most d i f f i c u l t  t o  assess. The p robab i l  i t y  t h a t  

i naccu ra te  repo r t i ng ,  e i t h e r  because t h e  ideas a r e  n o t  understood by 

v i l l a g e r s ,  o r  because data on t ime  i s  g e n e r a l l y  considered sub jec t  t o  

problems o f  es t ima t i on  and r e c a l l ,  i s  q u i t e  high. 

The approach used by t h e  p r o j e c t  t o  c o l l e c t  t ime-use i n f o r m a t i o n  must 

focus on a wide v a r i e t y  o f  data, and on a c t i v i t i e s  t h a t  t a k e  p lace  away 

from t h e  f a c i l i t y ,  2.g. : 

I s  more t ime  spent on cropping? 

a Are more hectares being c u l t i v a t e d ?  

a I s  l i v e s t o c k  r e c e i v i n g  b e t t e r  care? 

0 I s  more t ime  p u t  i n t o  s t o r i n g  g ra in ,  and reduc ing  r o t t i n g ?  

a I s  t ime  being p u t  i n t o  h a n d i c r a f t  ventures? 

a I s  more t i m e  being spent going f u r t h e r  t o  secure f i rewood? 

a Are new l e i s u r e  a c t i v i t i e s  sp r i ng ing  up? 

a Etc. 

Case s tud ies  o f  f a m i l i e s  a r e  one way t o  g e t  these data, b u t  i t  i s  a 

h igh-cos t  op t ion .  Counting, and o t h e r  forms o f  observ ing what i s  

happening have two drawbacks: t hey  r e q u i r e  a good deal  o f  manpower, and 

may be sub jec t  t o  observer b i a s  concerning what i s / i s  n o t  a d i r e c t  r e s u l t  

of t h e  r e d u c t i o n  o f  t ime  spent hau l ing  water and pounding g r a i n .  D i r e c t  

measures o f  a g r i c u l t u r a l  o r  c r a f t  p roduc t ion  have some o f  t h e  same b ias  

problems. I n  a d d i t i o n ,  i t  cou ld  take  a good deal o f  e f f o r t  t o  e s t a b l i s h  

a va l  i d  base1 i n e  f o r  these produc t ion  measures. 

In terv iew-based s tud ies  o f  changes i n  t h e  use o f  p roduc t i ve  t i m e  have 

been r e p o r t e d  i n  t h e  World Bank's volume on V i l l a g e  Water Supply. Whi le  

t h e  method01 ogies, and perhaps even t h e  i n t e r v i e w  forms f o r  these 
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Afr ican-based s t u d i e s  m igh t  be secured, they, too, a r e  problemat ic .  

A l l  of t h e  s t u d i e s  w e r e  f u t u r i s t i c ,  L.E., t h e  quest ions asked o f  v i l l a g e  

women were "what if" questions.* 

What i s  needed then i s  a  methodology t h a t  can be used t o :  

Detec t  changes (ac tua l  r a t h e r  than i d e a l )  i n  t h e  use o f  
t ime 

Associate those changes w i t h  t h e  demonstrat ion 

I d e n t i f y  p o s i t i v e  (p roduc t i ve )  outconies, as we1 1  as o t h e r  
uses o f  t ime  

Gather da ta  i n  a  f e a s i b l e ,  low-cost  way, t h a t  has t h e  
minimum p o t e n t i a l  f o r  b i a s  and r e a c t i v e  e f f e c t .  

One method, suggested by recen t  work i n  t h e  U.S. and by t h e  f a c t  

t h a t  an i n d i v i d u a l  w i t h  s o c i a l  sc ience t r a i n i n g  i s  a l ready  i n v o l v e d  

i n  t h e  f i e l d  da ta  c o l l e c t i o n  e f f o r t ,  i s  t h e  use o f  " o r a l  h i s t o r i e s n . * *  

An o r a l  h i s t o r y  i s ,  i n  e f f e c t ,  a  r e t r o s p e c t i v e  semi-st ructured i n t e r v i e w .  

Whil e  t h e r e  i s  no pretense o f  d e t e c t i n g  changes a t  a micro-1 eve1 , ~.g., 
minutes o r  hours rea l l oca ted ,  i t  does tend t o  produce f a i r l y  h i g h  

qua1 i ty  macro data. 

Oral  h i s t o r y  t a k i n g  r e q u i r e s  a  framework and a  good l i s tene r . * * *  

I n  t h e  So lar  Energy Demonstration p r o j e c t  t h i s  method o f  ga ther ing  data might  

be app l ied  a f t e r  s i x  o r  e i g h t  month o f  system opera t ion .  The i n t e r -  

v iew should probab ly  be conducted w i t h  as random a  sample o f  v i l l a g e r s  as 

*/ Saunders, Robert and Jeremy Warford, V i l l a g e  Water Supply, Bal t imore:  - 
Johns Hopkins U n i v e r s i t y  Press, 1976, pp. 71 -73. 

**/ Working, and o the r  s tud ies  by Studs Terkel  have made t h i s  approach - 
we1 1  known. 

=/ Tape recorders  a re  normal ly  used, b u t  may no t  be app rop r ia te  here. 
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poss ib le . *  A d u l t  users  and non-users o f  t h e  pump and m i l l  should be 

inc luded.  Each sample i n d i v i d u a l  would be asked t o  desc r i be  t h e  changes 

he o r  she noted i n  t h e  v i l l a g e  s i n c e  t h e  p r o j e c t  began. For  some respondents 

t h i s  ques t i on  a lone would generate da ta  on changes i n  behav io r  p a t t e r n s  

and t i m e  use. Other  respondents m igh t  have t o  be encouraged t o  d e s c r i b e  

change by t h e  use of a  l i s t  o f  ' fo l low-up ques t ions  which focused on va r i ous  

normal uses o f  t ime,  and how these had changed. 

I f  t h i s  method were used, t h e  l a r g e s t  c o s t  would be i n  t r a n s c r i b i n g  t h e  

o r a l  h i s t o r i e s  and ana l yz i ng  them f o r  p a t t e r n s  o f  changes r e p o r t e d  i n  

v i l l a g e  behavior ,  i n  t h e  perce ived  cos t / va lue  o f  t h e  system, e t c .  By t r y i n g  

t o  use a  random sample o f  v i l l a g e r s ,  one would expect  t o  ga the r  d a t a  on a l l  

t ypes  o f  v i l l a g e  a c t i v i t y ,  and t o  develop a  t o t a l  p i c t u r e  t h a t  was n o t  

unduly  b iased by system user  views. The o r a l  h i s t o r i e s  cou ld  be taken  by 

Ms. Hemmings, o r  by i n d i v i d u a l s  f rom ORD o r  ISRD, i f  some t r a i n i n g  were 

prov ided.  

b. Data on T rans fe rab i  1  i ty  and Unintended Outcomes 

To assess t r a n s f e r a b i l  i t y ,  AID and NASA w i l l  need t o  de te rmine  t h a t  

t h e r e  i s  no th i ng  unique about  Tangaye. I n  p a r t ,  t h i s  assurance can 

be developed by examining how Tangaye l o o k s  l i k e  o t h e r  v i l l a g e s .  

The uniqueness o f  Tangaye can be examined by Ms. Hermings and o t h e r s  by 

i d e n t i f y i n g  any b a s e l i n e  o r  e v a l u a t i o n  da ta  t h a t  seems t o  d e v i a t e  f rom 

what t h e i r  exper ience t e l l s  them i s  t y p i c a l  i n  o t h e r  Upper V o l t a  v i l l a g e s ,  

o r  even o t h e r  West A f r i c a n  v i l l a g e s .  To r e i t e r a t e ,  t h e  da ta  c o l l e c t i o n /  

a n a l y s i s  needed t o  determine t r a n s f e r a b i l i t y  must focus  on whether and 

how Tangaye d i f f e r s  f rom o t h e r  l o c a t i o n s  where t h e  system m igh t  be - 

-1' Random sampl ing i s  d i f f i c u l t  where complete l i s t s  do n o t  e x i s t .  
Ms. Hernmings developed an es t ima te  o f  v i l l a g e  p o p u l a t i o n  about which 
she was reasonably  c o n f i d e n t .  Th i s  l i s t  i s  p robab ly  as good a  bas i s  
f o r  t h e  sample as cou ld  be developed; i t  shou ld  p robab l y  be used i f  
t h e  method i s  used. 
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i n s t a l l e d .  That i s ,  we d o n ' t  r e a l l y  need t o  know much i n  d e t a i l  about 

Tangaye--we o n l y  need a  method t h a t  w i l l  a l l o w  us t o  spo t  ways ' i n  which 

i t  m igh t  be c a l l e d  excep t i ona l .  

Unintended consequences a t  t h e  Purpose and Goal l e v e l s ,  as was no ted  

a t  t h e  Output  l e v e l ,  cannot be f u l l y  i d e n t i f i e d  - a p r i o r i .  We can guess 

what some m igh t  be, and t hen  mon i t o r  t h e i r  development. W i t h i n  ou r  

genera l  approach t o  e v a l u a t i o n  we can a t tempt  t o  cap tu re  those da ta  t h a t  

would i d e n t i f y  f o r  us t h e  unan t i c i pa ted  f a c t o r s  t h a t  a r e  caus ing  change 

(g.g., t h e  presence of researchers )  o r  r e s u l t i n g  f rom t h e  demons t ra t ion  

(e.g., o the r  v i l l a g e s  begin t o  reques t  new pumps and m i l l s  f o r  t h e i r  

areas) .  Some o f  these types  o f  da ta  may be c o l l e c t e d  by t h e  p r o j e c t  

m o n i t o r i n g  system and/or by t h e  da ta  c o l l e c t i o n  e f f o r t  begun by Ms. Hemmings. 

Oral  h i s t o r i e s ,  i f  t h e y  a r e  used, would a l s o  be a  va luab le  resou rce  f o r  

d e t e c t i n g  unplanned causes and e f f e c t s ,  - e.g., w h i l e  i t  i s  n o t  l i k e l y  t h a t  

a m o n i t o r i n g  approach o r  t h e  u t i l i z a t i o n  coun te rs  would p i c k  up i n fo rma t i on  

about how m i l l e r s  i n  o t h e r  v i l l a g e s  a r e  f a r i ng ,  i t  i s  q u i t e  l i k e l y  t h a t  

t h e  o r a l  h i s t o r i e s  would i n c l u d e  t h i s  t ype  o f  data.  

3. V i l l a a e  Level  Shar ina o f  I n f o r m a t i o n  

I n  Sec t i on  Four o f  PC I ' s  companion consul  t ancy  r e p o r t  on USAID/UV's Rura l  

Water Supply P r o j e c t  eva lua t ion ,  t h e  argument was made t h a t  t h e  u t i l i z a t i o n  

o f  new systems can be encouraged by t h e  sha r i ng  o f  i n f o r m a t i o n  among users.  

T h i s  d i scuss ion  i s  e q u a l l y  v a l i d  f o r  t h e  s o l a r  pump/mil l  demonstrat ion,  

p a r t i c u l a r l y  w i t h  re fe rence  t o  t h e  way i n  which f r e e d  t ime  i s  used. Two 

ideas  t h a t  would encourage t h e  shar ing  o f  i n f o r m a t i o n  among users suggest 

t hemsel ves : 

a Group i n t e r v i e w s  by t h e  data c o l l e c t o r s  a t  t he  f a c i l i t y  

Ins tead  of  ques t i on ing  one user  a t  a  t ime, t h e  data 
c o l l e c t o r s  m igh t  e f f e c t i v e l y  inc rease  i n fo rma t i on  sha r i ng  
by ques t i on ing  groups o f  t h r e e  t o  f i v e  users who appear 
a t  t h e  f a c i l i t y  a t  t he  same t ime.  Each respondent would 
hear t he  answers of t he  o thers ,  and t h e  b a s i s  f o r  bo th  
r e f l e c t i o n  and f u r t h e r  d i scuss ion  would have been l a i d .  
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a Group o r a l  h i s t o r i e s  and/or t h e  sha r i ng  o f  o r a l  h i s t o r i e s  

Group o r a l  h i s t o r y  t a k i n g  i s  a  p o s s i b i l i t y .  However, i t  
would d i l u t e  t h e  da ta  base by merging impress ions.  On t h e  
o t h e r  hand, t h e  shar ing  o f  o r a l  h i s t o r i e s  a f t e r  t h e y  have 
been taken, cou ld  be a  h i g h  leverage  way o f  d i ssem ina t i ng  
i n fo rma t i on  on change and i t s  e f f e c t s .  It may be wo r th  
i n v e s t i g a t i n g  whether i t  would be a p p r o p r i a t e  t o  read  t h e  
o r a l  h i s t o r i e s  o u t  l o u d  on some l o c a l  occas ion.  The 
p a r t i c i p a t o r y  n a t u r e  o f  t h e  a c t i v i t y  i s  i t s e l f  a  s t i m u l a n t  
where i t  has been t r i e d ,  e.2. , i n  community a c t i o n / i n v o l  vement 
programs i n  r u r a l  ~merica, e t c .  
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SECTION FOUR 

EVALUATION RESPONSIBILITIES AND AN OVERALL PLAN 

I n  S e c t i o n  One and Two of  t h i s  r e p o r t ,  t h e  S o l a r  Energy Demonst ra t ion p r o j e c t  

des ign  was examined o r g a n i z a t i o n a l l y .  I n  S e c t i o n  Three, t h e  d i s c u s s i o n  
focused on types  of da ta  and how t h e y  m i g h t  be c o l l e c t e d .  Jux tapos ing  t h e  
two d iscuss ions ,  i t  i s  c l e a r  t h a t  AID, NASA, and t h e  Government o f  Upper 

Vol t a  have a  b a s i c  cho ice :  

o On t h e  one hand t h e  p a r t i e s  can dec ide  t o  under take  
independent e v a l u a t i o n  e f f o r t s  t h a t  focus  on t h e  i s sues  
of  concern t o  them, o r  

a A l l  p a r t i e s  can p a r t i c i p a t e  i n  an e f f o r t  t o  r e f i n e  t h e  
des ign  focus  and t h e  e v a l u a t i o n  ques t ions  so t h a t  t h e  
r e s p o n s i b i l i t i e s  f o r  da ta  c o l l e c t i o n  can be d i v i d e d  func-  
t i o n a l  ly ,  f o r  exarnpl e: 

TYPE OF DATA COLLECTION & ANALYSIS RESPONSIBILITY 

m System m o n i t o r i n g  data,  e.g., 
e f f i c i e n c y  and q u a l i t y .  

m Bas ic  system u t i l i z a t i o n  data,  USA1 D/UV ( w i t h  Ms. Hemmings 
i n c l u d i n g  use r  counts ,  e t c .  c a r r y i n g  out lmanaging t h e  e f f o r t )  

a Supplementary u t i l i z a t i o n  data,  USAIDIUV, as above 
e.g., h e a l t h  impacts,  t i m e  u t i -  
1  i z a t i o n ,  e t c .  

a Trans fe rab i  1  i ty da ta  USAIDIUV, DSIOST and t h e  GOV 

m C o s t l p r i c e  da ta  
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A t  t h e  t ime  o f  t h e  PC1 consul tancy,  i t  appeared as i f  a  "midd le  

ground" between these two s t r a t e g i e s  was being contempl ated, w i th  
NASA accept ing  respons i  b i l  i t y  f o r  data c o l l e c t i o n  on some o f  t h e  

techn ica l  and c o s t  issues,  and Ms. Hemings p lann ing  t o  cover  bas i c  

quest ions on .system u t i l i z a t i o n .  The coverage i m p l i e d  by these 

two data c o l l e c t i o n  e f f o r t s  appeared t o  be l e s s  than complete* i n  terms 

o f  t h e  needs o f  va r i ous  p r o j e c t  p a r t i e s  f o r  decisionmaking i n fo rma t ion .  

The key da ta  elements t h a t  appear t o  be neg lec ted  i nc lude :  

a I n f o r m a t i o n  on t.ime-use, i f  t h i s  cannot be secured by 
counters  who s t a y  around t h e  f a c i l i t y .  

8 Data on i n d i r e c t  cos ts ,  e.g., t h e  o t h e r  t h i n g s  v i l l a g e r s  
cou ld  do w i t h  t h e  money they  pay f o r  f a c i l i t y  serv ices ,  
and ' nega t i ve  c o s t s '  t h a t  might-  be i n c u r r e d  ,- e.g. , l o s s  
o f  income t o  o t h e r  m i l l s ,  d e p l e t i o n  o f  water supp l  i e s ,  
l o s s  o f  g r a i n ,  e t c .  

o T r a n s f e r a b i l i t y  da ta - - i n fo rma t ion  on how Tangaye d i f f e r s  
f rom o t h e r  p o t e n t i a l  s i t e s .  

8 I n f o r m a t i o n  on h e a l t h  and o t h e r  qua1 i t y  o f  1  i f e  i n d i c a t o r s  
t h a t  might  change as a  r e s u l t  o f  t h e  p r o j e c t .  

I t  i s  no t  c l e a r  t h a t  a l l  o f  t h e  i n f o r m a t i o n  t h a t  may be needed i s  

being c o l l e c t e d .  On the  o the r  hand, i t  seems p l a u s i b l e  t h a t  t h e  

c u r r e n t  general p l a n  f o r  data c o l l e c t i o n - - w h i c h  s p l i t s  the  e f f o r t  

between NASA and Ms. Hemmings--could be conver ted t o  a  more com- 

prehensive p lan .  What would be r e q u i r e d  i s  (a )  a  thorough rev iew  

o f  t he  f u l l  data c o l l e c t i o n  plans prepared by each, and ( b )  supple- 

mentat ion o f  t h e  two plans (and app rop r ia te  changes i n  t h e  terms o f  

re fe rence / l eve l  o f  e f f o r t  f o r  each), such t h a t  a1 1  o f  t h e  data needed 

*/ Since i t  was n o t  p o s s i b l e  t o  rev iew  t h e  w r i t t e n  p lans  o f  e i t h e r  - 
NASA o r  Ms. Hemmings, PCI 's  team found i t s e l f  f o rced  t o  'guess- 
t i m a t e '  t he  coverage of these p lans,  and t h e  accuracy o f  those 
'guesst imates '  w i l l  need t o  be v e r i f i e d  by A I D  when i t  rev iews 
w r i t t e n  vers ions  of t h e  two data c o l l e c t i o n  p lans .  (Note t h a t  
NASA's p r o j e c t  p lan  r a i s e d  quest ions about t h e  adequacy o f  cos t /  
p r i c e  data c o l l e c t e d  f rom t h e  v i l l a g e r s . )  
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for  decisionmaking i s  included between the two plans. In the process 
of reconciling the two data collection plans, and between them compre- 
hensively gathering the data tha t  i s  needed, i t  would seem that AID, 

NASA, Ms. Hemmings, and the G U V  could begin t o  define: 

e What data i s  important for  day-to-day decisionmaking 
and should t herefot-e be incorporated by the monitoring 
system? 

e What data i s  needed, periodically, b u t  with less ' than 
day-to-day frequency, and should therefore be incl uded 
i n  monthly, bi-monthly, or mid-project data collection, 
e.g., i n  reports generated by Ms. Hemmings' on-s i te ,  - 
assis tant?  

e What data i s  not important for  decisions about th i s  project,  
b u t  only for  decisions about future projects--and when must 
t h i s  data be collected, g.g., a t  one point in time, two 
points, or with the same frequency as i s  required for  
daily or monthly/bi-monthly decisions? 

In i t s  draf t  report on the consul tancy, PC1 suggested that  monitoring, 
one mid-project evaluation, and a f inal evaluation m i g h t  constitute a 
minimum level of evaluative review of t h i s  project. Appendix A 

presents these earl i e r  notes on mid-term and final evaluation. 

Upon further review of the degree to which the parties involved i n  t h i s  

project have different  views of i t s  intended resul t s ,  we have determined 
that the most appropriate recommendation we can make to USAID, DSIOST, 

NASA and the G U V  i s  that :  

e an overall review of the project: f i r s t  i t s  design, and then 
i t s  evaluation requirements, i s  needed. 

Only in the context of such a reexamination of the project i t s e l f  will 
specific plans for  collecting data begin t o  make sense, and warrant 

further investment (of time and money) by the various parties concerned. 
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APPENDIX A  

MID-PROJECT AND FINAL EVALUATION OF THE SOLAR ENERGY DEMONSTRATION 

A.. MID-PROJECT EVALUATION I 
Should funds be ava i l ab le - -wh i ch  was n o t  t h e  case a t  t h e  t ime  o f  PC I ' s  

consul tancy--a m id -p ro jec t  e v a l u a t i o n  would a l l o w  AID t o  c r i t i c a l l y  r ev i ew  

progress a t  t h e  Output  and Purpose l e v e l s .  A  m i d - p r o j e c t  e v a l u a t i o n  should 

be a  c r e a t i v e  process, and viewed by everyone as an o p p o r t u n i t y  t o  make 

t h e  p r o j e c t  b e t t e r .  Given t he  na tu re  o f  t he  ques t ions  and i ssues  t h a t  

cou ld  be addressed mid-way through t h e  p r o j e c t ,  t h e  i n s t i t u t i o n a l  con- 

t e x t  of t h e  p r o j e c t ,  and t he  l a c k  o f  funds i n  t h e  p r o j e c t  budget f o r  

eva lua t ion ,  an e v a l u a t i v e  e f f o r t  m igh t  be c a r r i e d  o u t  by i n d i v i d u a l s  

wo rk i ng  on t he  p r o j e c t ,  w i t h  perhaps one o u t s i d e  e v a l u a t o r  a c t i n g  as 

team l eade r .  T h i s ' i n t e r n a l  e v a l u a t i o n  would i n j e c t  few s t range rs  i n t o  

t he  v i l l a g e  (an i s sue  t h a t  i s  a l r eady  o f  concern),  and would g i v e  a l l  

p a r t i e s  a  chance t o  r ev i ew  t h e  p r o j e c t  t oge the r .  Use o f  a  b a s i c a l l y  

i n t e r n a l  team should a l s o  t ie l  p  ensure t h a t  t h e  eva l  u a t i o n  recommenda- 

t i o n s  w i l l  have a  s t r ong  chance o f  be ing  implemented. 

The f o l l o w i n g  i s  a  suggested l i s t  o f  team,mernbers: 

1. An o u t s i d e  ( though conce ivab ly  AID) e v a l u a t o r  as team l eade r .  
T h i s  person should b r i n g  an o b j e c t i v e  and o u t s i d e  perspec t i ve ,  
should have a  background i n  e v a l u a t i o n  and be knowledgeable 
about a l t e r n a t i v e  energy and food  system issues  ( i .~ . ,  perhaps 
i nvo l ved  w i t h  t h e  l a r g e r  p r o j e c t  "Energy Needs i n  t h e  Food 
System" ). 

2. Grace Hern~nings, as t h e  a n t h r o p o l o g i s t  and p r i n c i p a l  i n v e s t i g a t o r  
f o r  t he  f i n a l  inipact study. 

3. AID/UV p r o j e c t  manager. 

4. NASA p r o j e c t  manager. 

5. A  r e p r e s e n t a t i v e  o f  t h e  ORD who i s  i n v o l v e d  w i t h ,  o r  knowledgeable 
about, t h e  p r o j e c t .  

6. A  r e p r e s e n t a t i v e  of ISRD who i s  i n v o l v e d  w i t h ,  o r  knowledgeable 
about, t h e  p r o j e c t .  

Practical Concepts Incorporated 



The most advantageous time t o  carry out t h i s  evaluation would be when 

NASA personnel were going t o  be in Upper Vol t a .  The present schedule 

c a l l s  fo r  t h a t  t o  occur in June of 1979, or  about f i ve  months a f t e r  

the system has begun working. A m i n i m u m  time fo r  the  team review would 

be three  days per person, except fo r  the  team leader who would need 

a minimum to ta l  of s i x  t o  e ight  days i n  order t o  prepare an evaluation 

report .  The optimum level of e f f o r t  f o r  t h i s  internal  evaluation review 

should be determined as  a r e su l t  of a j o in t  design/evaluation c l a r i f i ca t i on  

. session held well before June, perhaps in Washington. 

Listed below are  a s e r i e s  of questions which the mid-term evaluation,  

or  an e a r l i e r  design c l a r i f i ca t i on  session,  should address: 

@ I s  the data fo r  both NASA and USAID f o c u s e s  being col lected 
properly, and with acceptable val id i  ty? 

Procedures 
v i l l age  lev 
Of part icul  

being used by NASA and by the people col lect ing 
!el data should be checked against  original  plans. 
a r  importance should be a check to  see i f  ade- 

. . t e  economic data i s  being col lected on costs  of sytem 
operation and on economic ac t i v i t y  surrounding time use 
freed u p  by the  mi l l .  This l a t t e r  area did not seem t o  be 
adequately covered by the d r a f t  data gathering out1 ine seen 
by the PC1 team. 

Quanti tat ive data f o r  answering t h i s  question should be i n  the  
monthly reports and on the data col lect ion sheets.  Data cate- 
gories being collected should be matched against  those planned 
for  in the baseline study and l i s t e d  under EOPS in the Log- 
Frame's Purpose 1 eve1 . 
I s  NASA's out l ine  f o r  the f ina l  report  adequate for  achieving 
End-Of-Project-Status? 

One inter-agency communication problem i s  t ha t  NASA has not 
produced an out l ine  of the f ina l  report ,  nor specified i n  any 
detailed way what questions and issues the report  will address. 
This i s  par t icular ly  c r i t i c a l  because NASA may not be col lect ing 
a l l  the data necessary to  answer the general research questions 
they have indicated need to  be answered. NASA i s  expecting t h i s  
data to  come from AID'S data col lect ion process. Clearly NASA 
should be requested to  immediately qenerate a repor t  out1 ine,  
and the niid-project evaluation shbuid go over i t '  i n  terms o f -  
EOPS c r i t e r i a .  
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Are s o l a r  energy system, m i l l ,  and pump r e p a i r s  and main- 
tenance be ing  c a r r i e d  o u t  adequate ly  by t h e  v i l l a q e ,  ORD, 
ISRD, and NASA? 

A reasonable t a r g e t  o f  n o t  more than  5% down t i m e  i s  suggested 
by t h e  PC1 team; NASA o r  AID may want t o  a d j u s t  t h a t  f i g u r e .  
I n  any case, ac tua l  performance should be v e r i f i e d  by t h e  
e v a l u a t i o n  team f rom month ly  r e p o r t s  and double checked w i t h  
t h e  v i l l a g e .  A  casual a n a l y s i s  as t o , i n s t i t u t i o n a l  respon- 
s i b i l i t y  should be c a r r i e d  o u t  on any system down t ime, on 
t h e  c o r r e c t i v e  a c t i o n s  taken, by whom, e t c .  

I s  t he  system c r e a t i n g  any phys i ca l  danger t o  people ( i .e . ,  
e l e c t r i c a l  shocks) and Gha t  has been t h e  exper ience t o  date? 

I n f o r m a t i o n  w i l l  have t o  be gathered th rough i n t e r v i e w s  by t h e  
team d u r i n g  t h e  v i l l a g e  v i s i t .  

r I s  t h e  p r o j e c t  caus ing  any p o l i t i c a l  o r  s o c i a l  d isagreement 
between p a r t s  o f  t h e  v i l l a g e  o f  Tangaye o r  between Tangaye 
and o t h e r  v i l l a g e s ?  

I n fo rma t i on  w i l l  need t o  be ob ta ined  f rom i n t e r v i e w s .  Most 
o f  these  i n t e r v i e w s  (on a l l  ques t ions)  can p robab ly  be w i t h  
t h e  c h i e f ,  t h e  m i l l  management group, t h e  people c o l l e c t i n g  
data,  and t h e  m i l l  management t r a i n e r s  work ing  w i t h  ORD. 
Th i s  i s  t h e  suggested s t r a t e g y  o f  Ms. Grace Hemmings. Ms. 
Hemmings s t a t e d  t h a t  o the rs  i n  t h e  v i l l a g e  m igh t  be h e s i t a n t  
t o  p rov ide  i n f o r m a t i o n .  However, an i n t e r v i e w  s tna tegy  
should be d iscussed by t h e  whole team p r i o r  t o  v i s i t i n g  
t h e  v i l l a g e  and t h e r e  should be a  g e n e r a l l y  agreed upon 
approach. 

a Are t h e  m i l l s  i n  o t h e r  v i l l a g e s  l o s i n g  business due t o  t h e  
Tangaye m i l  1  , e tc .  ? 

The e v a l u a t i o n  team should check da ta  on where people l i v e  
who a r e  us ing  t h e  m i l l .  Th i s  data should be on da ta  sheets 
f o r  socio-economic s tudy.  Also, a  team member should i n t e r -  
v iew t h e  m i l l e r s  and check responses a g a i n s t  i n f o r m a t i o n ,  on 
t h e  l e v e l  o f  business, e t c . ,  t h a t  i s  i n  t h e  b a s e l i n e  s tudy.  

Has a  p l a n  been es tab l i shed  f o r  d i sposa l  o f  t h e  system a t  
t h e  end o f  t h e  p r o j e c t  and has i t  been exp la i ned  t o  t h e  v i l l a g e ?  

In fo rmat ion  t o  answer t h i s  cou ld  be taken from t h e  p r o j e c t  paper 
and base1 i n e  s tudy  management p lan,  month ly  r e p o r t s ,  and 
in tev iews .  
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@ Has t h e  management of t h e  m i l l  k e p t  t h e  m i l l  o p e r a t i n g  w i t h  
no down t ime  as a  r e s u l t  of management problems? Have an.y 
prob lems occur red  w i t h  t h e  management p l an?  Has t h e  p l a n  
been adequate ly  exp la i ned  t o  t h e  v i l l a g e ,  and i f  no t ,  then  
why n o t ?  

I n f o rma t i on  can be taken f r om t h e  p r o j e c t  management p lan ,  t h e  
base1 i n e  study, month ly  m o n i t o r i n g  r e p o r t s ,  t h e  ORD, and i n t e r -  
v iews. 

@ I s  t h e r e  e q u i t a b l e  access t o  t h e  pump and t h e  m i l l ?  

I n f o r m a t i o n  f r om management p lan ,  da ta  sheets,  and i n t e r v i e w s .  

@ I s  t h e r e  an e q u i t a b l e  d i s t r i b u t i o n  of b e n e f i t s  r e s u l t i n g  f r om  
t h e  v i l l a g e  development p r o j e c t s  be ing  funded w i t h  p r o f i t s  
f rom t h e  nii 11 and t%? pump? 

In fo rmat ion  from p r o j e c t  m o n i t o r i n g  , management records ,  and 
i n t e r v i ews .  

o S t a t i s t i c a l l y ,  how much i s  t h e  animal p o p u l a t i o n  i n c r e a s i n g  
around t h e  w e l l  d u r i n g  t h e  d r y  season? 

The v i l l a g e r s  c o l l e c t i n g  da ta  a r e  t o  be r e c o r d i n g  numbers of 
an imals  around t h e  w e l l  and, based on t h e i r  p rev i ous  know- 
ledge o f  t h e  w e l l ,  shou ld  be a b l e  t o  es t ima te  a  percentage 
o f  i nc rease .  I n  a d d i t i o n ,  t h e  e v a l u a t i o n  team should  use 
t h e  i n t e r v i e w s  and personal  obse rva t i on  ( t h e  v i s i t  would 
hope fu l l y  occur  d u r i n g  t h e  l a s t  p a r t  o f  t h e  d r y  season) 
t o  assess impact  i n  t h e  f o l l o w i n g  areas: 

a. V i  11 age eco logy  and v e g e t a t i o n  
b. Leve l  o f  wa te r  i n  w e l l  
c .  Poss ib l e  decreased a c c e s s i b i l i t y  o f  people  t o  wa te r  
d. Human and animal h e a l t h  
e. Inc rease  o f  s o c i a l  and/or  p o l  i t i c a l  c o n f l  i c t .  

a Are people bo thered  by inc reased  numbers o f  v i s i t o r s  f r om  
o t h e r  v i l l a g e s  who want t o  see t h e  system o r  use i t ?  By 
government v i s i t o r s ?  By f o r e i g n e r s ?  Do v i s i t o r s  t ake  an 
unacceptab le  amount o f  t ime  (how much p e r  week) o r  make them 
uncornfortabl  e? 

@ Are t h e r e  nega t i ve  o r  p o s i t i v e  i npac t scaused  by t h e  p r o j e c t  
t h a t  these ques t ions  have n o t  covered? 
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Also, t h e  e v a l u a t i o n  team should a t  t h i s  t ime  suggest a d d i t i o n a l  ques t i ons  

and c l a r i f i c a t i o n s  f o r  t h e  f i n a l  eva lua t i on .  As a  f o l l ow -up  t o  t h e  mid-  

p r o j e c t  eva lua t i on ,  t h e  f i n a l  p r o j e c t  e v a l u a t i o n  should address t h e  s t a t u s  

o f  each o f  these ques t ions  a t  t h e  t i m e  of p r o j e c t  cornplet ion. 

B. FINAL EVALUATION 

As s t a t e d  i n  t h e  e a r l y  p a r t  o f  t h i s  Appendix, i t  i s  impo r tan t  t h a t  

t h e  r e s u l t s  o f  t h e  So la r  Energy .Demonstrat ion be i n t e g r a t e d  i n t o  

t h e  l a r g e r  p r o j e c t  "Energy Needs i n  t h e  Food System". There i s  

a1 ready an End-Of-Demonstration e v a l u a t i o n  scheduled as p a r t  of 

t h a t  p r o j e c t  design; i t  i s  o u t l i n e d  b r i e f l y  i n  t h e  p r o j e c t  paper. . 

It would seeill c o s t  e f f e c t i v e ,  as w e l l  as app rop r i a te ,  i f  t h e  f i n a l  

e v a l u a t i o n  o f  t he  Upper V o l t a  p r o j e c t  was p a r t  o f  a  l a r g e r  eva lua t i on ,  

i .e . ,  by t h e  same team do ing  one o r  a l l  o f  the  demonstrat ion eva lua t i ons  - - 
f o r  t h e  l a r g e r  p r o j e c t .  A d e t a i l e d  scope f o r  t h i s  e v a l u a t i o n  shou ld  

be developed f o l l o w i n g  t h e  des ign c l a r i f i c a t i o n  e f f o r t ,  perhaps 

a f t e r  a  m id -po in t  i n t e r n a l  assessment. 

I d e a l l y ,  most o f  t h e  da ta  and i n f o r m a t i o n  needed f o r  c a r r y i n g  o u t  t h e  

f i n a l  e v a l u a t i o n  should be i n :  t h e  p r o j e c t  f i l e s  a t  USATD, month ly  

r e p o r t s  of a l l  i n s t i t u t i o n s  i nvo l ved ,  t h e  f i n a l  r e p o r t s  f rom NASA and 

t he  an th ropo log i s t .  These should be 'suppl  emented by v i s i t s  t o  Tangaye 

f o r  f i e l d  observa t ions ,  e t c .  

A t  t h e  t ime  of t h i s  consu l tancy  t he  i ssues  t o  be addressed i n  a  f i n a l  

e v a l u a t i o n  seemed t o  be as f o l l o w s :  

0 EOPS i n d i c a t o r s  s  t ~ o u l d  be exami tied -- as . t o  degree o f  qua1 i t a t i  ve 
success o r  l a c k  of success. 

I f  t h e  research ques t ions  which a r e  posed by t h e  p r o j e c t  a r e  
n o t  answered w i t h  any good degree o f  r i g o r  and c l a r i t y ,  then  
t h e  use fu lness  o f  t h e  p r o j e c t  should be quest ioned and ana- 
l y z e d  i n  t h e  f i n a l  e v a l u a t i o n .  For  example, i f  t h e  NASA 
r e p o r t  does n o t  break o u t  a l l  c o s t s  o f  system setup,  ope ra t i on ,  
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and d e t a i l s  on poss ib le  m o d i f i c a t i o n s ,  a long w i t h  costs,  then 
i t  w i l l  be d i f f i c u l t  f o r  USA10 and DS/OST t o  use t h e  conclu- 
s ions and i n fo rma t ion  conta ined i n  t h e  f i n a l  repo r t s .  The 
f i n a l  eva lua t i on  should examine whether i n  f a c t  i t  i s  poss ib le  
f o r  USAID and DS/OST t o  genera l i ze  from t h e  r e s u l t s  o f  t h i s  
p r o j e c t  as t o  t h e  appropr iateness of photovol t a i c  systems. 
Th is  means t h a t  the  f i n a l  e v a l u a t i o n  should make qual i t a t i v e  
judgments on t h e  research qual i t y  o f  t h e  two r e p o r t s .  For 
example, does the  data and anaysis  t e l l  USAID how t o  use 
p h o t o v o l t a i c s  and labor -sav ing  devices, and t o  what k inds  
o f  s i t u a t i o n  such techno log ies  can be a p p r o p r i a t e l y  and pro- 
f i t a b l y  employed i n  development a c t i v i t i e s ?  

I n  terms of 'Energy Need-s i n  t he  Food System', t h e  eval u a t i o n l  
should address w h a t 1  essons X g h t  be 1  earned fro111 t h i s  pro-  
j e c t  as t o  the  importance o f  e l e c t r i c i t y  as an energy source 
i n  t h e  food system. For many areas o f  t he  developed wor ld,  
e l e c t r i c i t y  i s  a  smal l  f r a c t i o n  o f  energy use i n  t he  food 
system. Growth o f  food p roduc t i on  may o r  may n o t  be t i e d  
ve ry  s t r o n g l y  t o  increased e l e c t r i c i t y  a v a i l a b i l  i ty o r  use. 
Also, i t  may be t h a t  t h e r e  a re  o the r  v i l l a g e  l e v e l  energy 
sources t h a t  could accornpl i s h  o r  do the  same work i n  a  
cheaper and more e f f i c i e n t  rn2nrler. Sirch comparisons could 
be made us ing  t h e  p r o j e c t  da ta  i n  con juc t i on  w i t h  t h e  l a r g e r  
p r o j e c t ' s  data, if t h e  f i n a l  r e p o r t s  a r e  adequate on t h e  ana l -  
i s i s  o f  t h i s  quest ion.  Also, t h e  e v c i u a t i o n  should address 
~ h e t h e r  t h e r e  might  be o t h e r  p o t e n t i a l  energy sources f o r  the 
food system which cou ld  have a  g rea te r  and more r a p i d  impact 
on development than, say, pho tovo l ta i cs .  

0 The data  being c o l l e c t e d  can probab ly  be p u t  t o  more uses, 
and answer more quest ions,  than t h e  p r o j e c t  w i l l  be ab le  . - 
t o  u t i l i z e .  'The ' eva lua t i on  team should i d e n t i f y  f u r t h e r  
uses t o  which t h e  data might  be pu t .  For example, t he  data 
on t ime i n  a g r i c u l t u r a l  tasks  might  he1 p  show where increased 
energy a t  a  c e r t a i n  p o i n t  cou ld  g r e a t l y  inc rease product ion  
o r  improve the q u a l i t y  o f  l i f e .  O r ,  i t  may be t h a t  t he  data 
w i l l  show changes i n  crop product ion  p r a c t i c e s  t h a t  i n d i c a t e  
a  p o t e n t i a l  f o r  g rea te r  e f f i c i e n c y  i n  human l a b o r  i f  the  more 
e f f i c i e n t  p r a c t i c e s  were more w i d e l y  adopted. The data 
needs t o  be looked a t  f o r  f u r t h e r  and wider  a p p l i c a b i l i t y ,  
and t h i s  can and should be a  purpose o f  the  eva lua t i on  i n  
r e l a t i o n  t o  the  l a r g e r  p r o j e c t .  I n  a d d i t i o n ,  a  s e t  o f  
quest ions t h a t  bear on AID'S f u t u r e  p r o j e c t  p lann ing  should 
be addressed; i n c l u d i n g :  

-- What implementat ion lessons can USAID l e a r n  
from t h i s  experience w i t h  t h i s  type o f  research 
and demonstrat ion p r o j e c t ?  
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-- What pol icy issues will need to  be addressed 
in order to move ahead with development of a l t e r -  
native village level energy supply and what can 
t h i s  project t e l l  us about these issues? 

-- Are there further research and/or demonstration 
projects t h a t  this  project indicates should or 
should n o t  be undertaken in the developing world? 

Practical Concepts Incorporated 


