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PROJECT EVALUATION SUEC4ARY PART I1 

, 1550 hectares of a planned 3000-hectare, "fast-growing" fuelwood plantation 
have been established. Before the project &ds i n  December 31, 1983, an addi- 
t ional  300 t o  400 hectares w i l l  have been planted. Zrogress was l e s s  than 
expected principally because of organizatFona1, manauement, and log i s t i ca l  de- 
lays in the  project 's  f i r s t  f u l l  year, 1980. Growth of the t r ees  has been much 
less than expected due t o  a combination of lower than anticipated r a in fa l l ,  
lower than expected growth ra tes  even a f t e r  correcting for  the  r a i n f a l l  factor ,  
lesser  density of tzees in  the plantation than was planned, and mortality. 
Instead of 10 cubic meters pez hectare per year, the plantation is expected t o  
produca only 1.5 ma/ha/year. Costs have a lso  been higher than expected. 

14. maluation 

The 3rd year evaluation was planned in order t o  nake possible a determina- 
tion of whether o r  not t o  continue the project in to  a second phase of 3,000 
adzitional hectares. It was t o  have been carried out by AID s t a f f ,  but an 

, 

internationally known Sahelian forester  was added t o  the ted* t o  prov?*de need'& 
expertise and weight t o  technical findings. H e  was Oscar Fcgalli. Team ieader/ 
editor was Peter Freeman, uS~ID/Dakar. Other participants were:  an F r a n ~ o i s  f z  

Damon, US&fD/Dakar; Tim Resch, Forestry Support Program, USAID/Washington; 
George Taylor 11, SDRT, Bamako; Theodora Wood-Ster~inou, REDSO/WA. 

The evaluation scope was s e t  forth in  the pmject  gaper. It was discussed . 
with GOS ?orest Service and project  s taf f  (project is knotm as  PARFOB).' Comments m 

were incorporated in to  the design. Special data c o q i l a t i o n  work was carried out , 

by PLWOB s ta f f  : ' f inancfal records and plantation recezds. A n  energy' analysis 
was added t o  the.scope t o  t e s t  probable foreign exchacge earnings from the pro- 
ject 's  contribution t o  Dakar's domestie fuel. Plantation growth was sampled, + 

The evaluation took place during:November 1982 to April, 1983. The team 
was fielded during January and par t  of February, 1983. - 

-- 15. External factors 

GOS financial  sroblems precluded the i r  making the planned counterpart, 
contrLbution t o  project ogerating expenses, so AID ?aid for most o f  'these, th - 
and par t icular ly  plantaticrr labor. 

Rainfall i n  the project area has been much less than e.qected; a l so  growth 
ra tes  i n  the  area of eucalyptus have turned out t o  be less than was anticipated B- 
in  the project  paper. - 

- 
plantation o u t y t  assumptions ( 10 ml/ha/yr) are no longer valid. Actual - 

output being almost an order of magnitude l e s s  ( a t  1.5 m3/ha/yr) is so di f ferent  
- 
-8 

tha t  adjustments i n  the project aimed a t  resccir; its viability are  not  possible. 
w 

A heavy GOS commitment t o  plantation forestry a s  a way of supplying urban 
a t  

fue l  needs, however, has gut much attention on the project, which is viewed a s  
a p i l o t  experience frcm which important: lessons should be learned. 

= 
& 



16. Inputs 

There were numerous problems with the timeliness, qualtty.and ap2ror 
priateness of project inputs. It is too late to change or otherwise remedy 
the matter. 

" .  v 
17. Outputs 

I 

I '  

7 

- Project Paper Actual, Year 3 
(Year 3 ) (end, Dec. 1982) ' . 

Plantation surface 2,250 has*. 1,550 has. 

I Project headquartsrs constrbc ted by' begun but not yet finished 
at plantation site year one (to be finished in 83) 

Six overseas training granted grznted 
scholarshigs granted + 

Local training plan made accomplishcC! not accom~lished - 

and in implementation 

Plantation techniques accomplished accomplished 
learned and in practice - 

3rd year evaluztion done by end . begun (finished in '53) 
year S 

,. 

Other ouputs are measured on a 4-year time scale. 

18. Through 20 ' , 

Purpose, subgoal, goal, beneficiaries . Too early to make meaningful 
statements on *ese aspects. , 

. , .  . 
. , 

21. Unplanned effects 

None. 
. .  . .  . 

22. Lessons learned 
, 

Long term forestry reseaixh for species as well as cultivation techniques, 
is indispensable, and its lack resulted in the.,over-estimation of Bandia 
 ores st's productiviey . 

'The organization and managerial novelties of this pilot project were 
seriously underestimated in terms of the a m m t  of learning and institutional 
capacit~~tion required, Also, the project document ,underestimated the amount of 

- 
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technical assistance t ha t  would be needed t o  obtain, operate and maintain the 
project 's  heavy equipment. m 

u.S. s o i l  Conservation Service ooil  survey techniques resulted i n  hard-to- 
understan6 caps and reports,  which made the  infornation d i f f i c u l t  t o  use. - 

The iqo r t ance  of clantation workshop and housing/office f a c i l i t i e s  tsnnot 
be over-stressed. The lack i n  t h i s  project prevented good supervision and 
adequate organization of g ra jec t  supplies and repair  of vehicules. Similar 
projects should r o c e e d  i n  two phases. Start-up: build f a c i l i t i e s ,  obtain 
equipment and su?glies, r ec ru i t  key s ta f f .  Estimate 1 year. Operation: 2nd 
year, etc . 
23. Special remarks 

Project growth and related cutting t r i a l s  i n  the Bandia Forest corroborate 
the recent consensus among Sahelian foresters  t h a t  it is nc twehwhi le  t o  grow 
Zucalyptus below 800 rn of ra in fa l l .  

Natural fores t  management i n  the lower r a i n f a l l  regions is the obvious 
al ternative way t o  obtain more growth and production i n  fores ts  i n  these regions. 

Attachments : - 
A. Sumclary (of the Third Year Evaluation of the Senegal 

Fuelwood Production Project.) 
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. . 
EXECUTIVE SUMMARY i 

PREPARED BY : Peter H. Freeman - 
DATE : April 1983 

- 
Pi?OJ ECT : Senegal Fuelwood production - 685-0219 

I 

COUNTRY : Senegal 

COST : $3.34 million 

PERIOD OF PROJECT: 1979 t o  1983. 

- 
- 

I 

- - .  I. MHAT CONSTRAINT DID THZS PROJECT ATTEMPT~O RELIEVE? I _  

- 

The project  attempted t o  rel ieve p re s skes  on natural vegetation exerted \ 

by wood cut ters  and fuel  gatherers, through the  establishment of a fuel- 
wood plantation. . , 

A) Relieve~rojected shortagesof fuelwood and s tab i l i ze  o r  increase national 
fuelmod (charcoal, firewood) production potential.  %. - 

B) Halt or  reverse environmental deterioration due to i n a d e q ~ a t e ~ n a t i s n a l  
fo res t  cover. 

3 .  

C) Increase the  susply ofavailablewoodtomeet'basic human needs. 
w 

- 
2. WHAT TECHKOLOGY (Kb!OWLEDGE, SKILLS OR PRACTICES) DID THE PROJECT. 

PRONOTE TO RELIEVE THIS CONSTRAINT? 

Tho project  attempted t o  employ plantation forestry with mechanized land 
clearing and i m ~ r o v e d s i l v i c u l t ~ r a l  and maintenance techniques. 

A) inproved fores t  mazagement techniques intended t o  increase wood production 
and ut i l iza t ion without causing environmental degradation. ,, ' '. 

3. WHAT TECHNOLOG'f DID THE PROJECT ATTEMPT TO REPLACE? 

a The project  atteq&ed or  was intended t o  replace i n  soma measure the  tra-  ., 

di t ional  wood cutting and charcoal making technologies employed in  Senegal, 
t o  the extend tha t  production from the plantation would subst i tu te  produc- 
t ion by t radi t ional  harvesting methods from natural forests.  

> C 

I 



- 
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4. WHY DID PROJECT PLANNERS BELIEVE THAT INTENDED BENEFICIARIES WOULD 
ADOPT THE PROPOSED TECHNOLOGY? 

L 
The "intended beneficiaries" were essential ly t he  urban populations 'of - - 
Dakar, who would benefi t  indirect ly  through the easing effect -_that  E u l d  
be generated by the output of tha plantation-on the  ch&coal-supply t o  the 

' c i ty .  
K 

In f a c t ,  it is ~ ~ S ' G O S  who would be adopting t he  plantat ion techniques 
undertaken i n  the project. '  The GOS has already s ta ted  its intention of 
employing plantation fores t ry  t o  help supply t he  fuelwood and chaxcoal 
needs of the country, especially tpe large c i t i e s ,  

WHAT CHARACTERISTICS DID THE INTENDED BENEFICIARIES EXHIBIT THAT HAD . 
RELEVANCE TO THEIR ADOPTING THE PROPOSED TECHNOLOGY?. 

. . 
The GOS commitment t o  forestry and the national recognition t h a t  exis t ing - 
supplies of fuelwood axe inadequate. 

WHAT ADOPTION RATE HAS THIS PROJECT ACHIEVED I M  TRANSFERRING THE PROPOSED 
TECHNOLOGY? 

- 
' .. 

(Question not applicable) 

HAS THE PROJECT SET FORCES INTO f1OTION THAT WILL INDUCE FURTHER EXPLORATION , , r 

OF THE CONSTRAINT AND IMPROVEldENTS TO THE TECHNICAL PACKAGE PROPOSED TO 
OVERCOME I T ?  

t 

It is highly l ikely t ha t  t h i s  i s  the case. Eowever, any forces s e t  in,)?' 
motion are  only jus t  beginning t o  be exerted l(i.e. April, ;.19831, and = . - 
par t ly  a s  a consequenca of a th i rd  year evaluation performed~recently on 
the  project.  It is too earLy to, discern what i n  f a c t  might be the outcome .. 
i n  the GCS of the resu l t s  of t h i s  project, I 

'1 

DO PRIVATE INPUT SUPPLIERS HAVE AN INCENTIVE TO EXAMINE THE COP'BTRAINT . :. - 
I .  - 

ADDRESSED BY THE PROJECT AND TO COME UP VfTH SOLUTIONS? 
. 

X t  would not seem t o  be so, Most lands e l ig ib le  fo r  fo res t  plantations 
are  within national fores t  boundaries, thus are ccntrolled and manage? by 
the GOS Forest Service. Secondly, these lands a re  generally not the;?es t  
so i l s ,  hence would not respond zs well t o  intensive husbandry a s  wo~fd 
agr icul tura l  s o i l s  -- which a r e  in  private hands. Note, however, t ha t  a l l  
charcoal and fuelwood a re  exploited and made by pr ivate  FndlLviduals, not 
b_t the GOS. i 

r 1  . 
, 

. ! 
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9. WHAT DELIVERY SYSTEM DID THE PROJECT EMPLOY TO TRANSFER TECHNOLOGY TO 
INTENDED BENEFICIARIES? 

~ e c h r k a l  assistance i n  fo res t  plantation establishment and management . 
w a s  planned f o r  the project. To date however, competent and experienced 
dryland fores t  plantation specia l is ts  have not been provided t o  the  pro- . - 
ject. None were available fo r  the  two year (or longer) contract  s l o t  a s  
project co-director. 

. * 
Training of senega1=s8^fo=ist& persbnnel was plcnned and is in  process. , 

I + 

10. WHAT TRAINING TECHNIQUES DID THE PROJECT, USE TO DEVELOP THE DELIVERY 
' 

SYSTEM? . , = - 

A) Training of local  nursery personnel i n  the prutiuction techniques required W 
fo r  e f f i c i en t  and timeiy seedhg crops. w 

' , 
,a < 

71. WHAT EFFECT DID THE TRANSFERRED TECHNOLOGY HAVE UPON THOSE IMPACTED 6Y IT '?  
- ,  - i 

t 
Too early t o  determine. s - \ 

. C =. 
, * -  
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PREPARED BY: PETER FREEElAN 
DATE : APRIL 1983 
PSOJECT: SENEGAL FUnWOOD PRODUCTION 685-0219 - 

COUNTRY : SENEGAL 
COST: $ 3.34 m i l l i o n  
PERIOD OF PROJECT: 1979 t o  1983 

The p r o j e c t  attempted t o  r e l i e v e  the pressures  on n a t u r a l  v e g e t a t i o n  
exer ted by wood c u t t e r s  and f u e l  ga there rs ,  through t h e  es tabl ishment  of 
fuelwood p l an t a t i on .  - 

- 
A) Relieve pro jec ted  shor tages  of fuelwood and s t a b i l i z e  o r  i n c r e a s e  

na t i ona l  fuelwood (charcoal ,  ffrewood) production p o t e n t i a l .  
I .  

B) Halt  o r  r eve r se  environmental de t e r i o r a t i on  due t o  inadequate  n a t i o n a l  - 
f o r e s t  cover. 

C) Increase the  supply of ava i l ab l e  wood t o  meet ba s i c  human needs . ,  
I 

2. WHAT TECHNOLOGY (IQIOWLEDGE, SKILLS OR PRACTICES) DID THE PROJECT PROXOTE 
TO RELIEVE THIS CONSTRAINT? 

The p r o j e c t  attempted t o  employ p l an t a t i on  f o r e s t r y  with mechanized l and  " a . . r  p 

c l ea r ing  and improved s i l v i c u l t u r a l  and maintenance techniques, 

A) improved f o r e s t  management techniques intended t o  i nc r ea se  wood 
production and u t i l i z a t i o n  without causing snvironmental degrzdet ion.  

* 

3. WHAT TECHNOLO~Z DID THE PROJECT ATTDPT TO IIEPLACE? 

The p r o j e c t  at tempted o r  was intended t o  rep lace  i n  some measura t h i  
t r a d i t i o n a l  wood c u t t i n g  and charcoal  making technologies employed i n  
Senegal, t o  t h e  ex ten t  t h a t  production from t h e  p l an t a t i on  would s u b s t i t u t e  
production by t r a d i t i o n a l  harvest ing methods from n a t u r a l  f o r e s t s .  

. , 
4 .  TJM DID PROJECT PLANNERS BELIEVE TRAT INTENDED BENEFICIARIES WOULD 

ADOPT THE PROPOSED TECZINOLOGY? - 
1 

The "intended benef ic iar ies1 '  were e s s e n t i a i l y  the urban pop;lations of 
Dakar, who would b e n e f i t  i n d i r e c t l y  throukh t h e  easing e f f e c t  t h a t  wo-Ad 
be generated by t h e  output  of the  p l an t a t i on  on t h e  charcoal  supply i n  t h e  
city . 
I n  f a c t ,  i t  is the  GOS who would be adopting t he  p l an t a t i on  techniques  
imdertaksn i n  t h e  p r o j ~ c t .  The GOS has  a l ready  s t a t e d  its i n t e n t i o n  of 
employing p l a n t a t i o n  f o r e s t r y  t o  help  supply the fuelwood and c t l ~ r c o a l  
needs of t h e  country,  e spec i a l l y  t he  l a r g e  c i t i e s .  * 



5. WHAT CHARACTERISTICS DID THE INTENDED BEN"F=PICTARIES EXHIBIT TKAT * 

HAD RELEVAXE TO THEIR ADOPTIXG THE PROPOSED TECHNOLOGY? 

The GOS1s commitment t o  f o r e s t r y  and t h e  na t i ona l  recogni t ion  t h a t  
e x i s t i n g  supp l i e s  of fuelwood a r e  inaderyrate. 

WHAT ADOPTION RATE HAS THIS 3ROJECT ACHIEVED IN TXANSFEW.IITG THE. 
PROPOSED TECHXOLOGI? 

(Question not  appl icable)  

HAS THE PROJECT SET FCXCES INTO M~TSON THAT T I L L  I D U C E  FURTHER 
EXPLORATION OF THE COZ;STPAIN.' #ID IX?ROmbTS TO THE TECHXCCAL 
PACKAGE PROPOSED TO OVERCOXE IT? 

It i s  h igh ly  l i k e l y  t h a t  t h i s  is the  case.  However, any fo rce s  s e t -  
i n  motion a r e  only j u s t  beginning to  be exerted ( i . e ,  , Apri l  1983). 2nd 
p a r t l y  as a consequence of a t h i r d  year  evaluat ion performed r ecen t ly  
on t h e  p r o j e c t .  I t  is  too e a r l y  t o  d i scern  t h a t  i n  f a c t  might b e  t h e  - 
outcome i n  the  GOS of t h e  r e s u l t s  of t h i s  p ro j ec t .  . 

8 .  DO PRIVATE LYPVl! S L E L I E ? S  xi5rS $21 37CE?TTITJE: T'3 LyLWXE TXE I- 

COXSTMIST ADDESSED BY THE PROJECT AW TO COXE UP YITH SOLliTIOMS? I 

~t would no t  seem t o  be so .  Xost lands e l i g i b l e  f o r  f o r e s t  p l a n t a t i o n s  
are w i th in  national. f o r e s t  boundaries, thus are con t r a l l ed  and managed - 
by the  GOS  o ores t Service .  Secondly, these  lands  are general ly  no t  t h e  
b e s t  s o i l s ,  hence would not respond a s  w e l l  t o  i n t e n s i v e  husbandry a s  m 

would a g r i c u l t u r a l  s o i l s  -- ~ J h i c h  a r e  i n  p r i v a t e  hands. Note:. however, 
t h a t  a l l  charcoai  and fuel:;ood are exploi ted and made by p r i v a t e  
ind iv idua ls ,  not by t h e -  GOS. 

11 

9 .  WHAT DELIVERY SYSTEX DID TiiE PROJECT EXPLOY TO TRANSFER TECHNOLOGY TO 
INTENDED BEYEFTCIARIES? 

F 

Technical ass i s tance  i x  f o r e s t  establishment and management 
was planned f o r  t he  p ro j ec t .  To date  however, competent and experienced 
dryland f o r e s t  p l an t a t i on  s p e c i a l i s t s  have not  been provided t o  t h e  
pro jec t .  ?lone were ava i l ab l e  f o r  t h e  two year  (or longer) c o n t r a c t ,  
s l o t  as p ro j ec t  co-director.  

Training of SenegzJese f o r e s t r y  personnel was planned and is  i n  process". 
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The design of t he  Senegd. Fuelwood Production Pro jec t  c a l l e d  f o r  

an evaluation' i n  i t s  t h i r d  year  t o  d e t e m i z e  the  adv i sab i l i t y  of contfn- 
m 

uing i n t o  a Phase II of  3,000 add i t i ona l  hectares .  The presen t  E 

document r epo r t s  on the  eva lua t ion  e f f o r t  which, including d a t a  

c o ~ p i l a t i o n ,  f i e l d  work and r e p o r t  preparat ion,  took p lace  between - 
November, 1982 and April ,  1983. The p ro j ec t  w i l l  complete i t s  fou r th  - - 
year  a t  t he  end of 1983, when on the' reconxendation of t h i s  eva lua t ion  

- 

i t  would be  ha l t ed ,  except f o r  a low l e v e l  of maintenance u n t i l  t h e  

f i r s t  s u b s t a n t i a l  ha rves t  (1987). I 

1.0 Progress a s  of end, 1982 

By the  ecd of t h e  t h i r d  p lan t ing  season i n  1982, a t o t a l  o f  1,55081 

hec t a r e s  of t r e e s  had been planted i n  the  Sandia Class i f i ed  Fores t ,  as 

s h o m  i n  Table A-1 and Figure  2. T!ia.total i s  700 has. less than was , - 
t a rge t t ed  ir, t he  p ro jec t  paper f o r  the  t h i r d  yea r . , ,  The d i f f e r ence  is , 

l a r g e l y  explained by delays i n  t h e  s ta r t -up  period.  

1.1 S t a r t - u ~  , - 

Numerous deiags  i n  recrui tment ,  procurercent, and ? inancia1 organiza- 
, 

t i o n  occured during t he  f i r s t  yea r  of t h e  p ro jec t .  The agreement, was % 

I 

s igned i n  May, 1979, but  t h e  f i r s t  American co-director  d i d , n o t  a r r i v e  

u n t i l  Nay, 1980, w e l l  i n t o  t h e  woik of the  1980 p lan t ing  season. o r d e r s  , 

f o r  t h e  two D-6 C a t e r p i l l a r  t r a c t o r s  and t he  t en  Massey-Ferguson t r a c t o r s  : 

were no t  prepared u n t i l  January,  1980, The D-6's were de l ivered  i n  . 

June, 1980 --' too l a t e  t h a t  yea r  to  be of e f f e c t i v e  help - and t h e  wheeled 

t r a c t o r s  d id  not a r r i v e  u n t i l  January, 198r; 

J 

,. / 



(a) 
- 

Table A-1 P l an t a t i on  sur face  by year  and spec i e s  

Eucalyptus Prosopis Neem Other Tota l  - -- (dl 
m 

I camaldulensis j u l i f  l o r a  siamea t. 

h 

- 
- 

(a) Data supplied by t h e  Division de Sylvicul ture ,  PARFOB. 

(b) I n  assoc ia t ion  wi th  eucalyptus 

(c) ~ e l a l e u c a  (Xiaouli)  

(d) Tota l s  do not  include sur faces  t h a t  were re-planted as 
follows: 1981 - 25 has. i n  1980 compartments, 

1982 - 50 has.  i n  1981 conpartrnents end 
m artmenrs 75 has .  i n  1980 co-p 

I, 

Table A-2 Technical assumptions underlvinq the  p r o j e c t  

Average annual r a i n f a l l : '  500 - 700 mn ,, 

P l an t a t i on  growth: 
3 A t  l e a s t  10 m /ha/year 

1 .  

. 1 

Plan t a t i on  establishment:  750 hec ta res  p e r  yea r  " 

S o i l  s u i t a b i l i t y  : Up t o  8,000 hec ta res  of s u i t a b l e  s o i l s  
in ' the Bandia Forest  . 

Plan t a t i on  cos t s  : Could be reduced by.40 t o  63% over time, , 

om t he  b a s i s  of  cost-reducing research.  

I 
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A number of d i f f i c u l t i e s  and e r r o r s  delayed the  opening of  a. - 

pro j ec t  bank account i n  Dakar u n t i l  Ju ly ,  1980, and ' in  Thibs u n t i l  . P 
- October, 3.980, rendering it d i f f i c u l t  t o  purchase and pay f o r  l o c a l  - - 

- 
- 
r 

goods and se rv ices .  - 

J - GOS adminis t ra t ive  procedures required f o e  conhaac ing  the  constrwc- 

t i o n  of t he  p ro j ec t  bu i ld ings  and the  d r i l l i n g  of ;he w e l l  were slow 
, ' 

and cmtacts were held up on a  t echn ica l i t y  concerning emergency' bidding 

pro&dures. The t i m e  consumed i n  t he  prepara t ion  of i n v l i a t i o n s  t o  - - - 
- bids ,  including p r i o r  reviews and approvals, by  A I D  and t h e  concerned 

GOS agencies,  and t h e  awarding and drawing up of con t rac t s ,  was g r e a t l y  
- 

- 
underestimated by t h e  p r o j e c t  paper. 

- 

After  a f a l s e  s t a r t  by DGEF and inva l ida t i on  of the 'b idd ing  procedure - 

on the  p ro j ec t  bui ldings  , AID contracted ou t  t he  b u i l d h g  construct ion 
I 

- h i  d i r e c t l y .  It was not  completed a s  of the ,  end oE' 1982, whereas t h e  p r ~ j e c t  
' 

\ . * 

- paper expected ccmpletion i n  March, 1980.  Similar  problems a f f ec t ed  t he  
1 - 

bidding f o r  the  well a t  t h e  nurser], but  i n  t h i s  case t5e  cont rac tor  who 

had been se l ac t ed  By DGEF proceeded to  d r i l l  and complete the  well  
- - - without a  con t rac t  approved by a l l  ehe necessary branches of the GOS. 

The w e l l  was f in i shed  by March 7 ,  1981, a f t e r  ten',d'ays' of work, but,  
I 

- has  not  y e t  been paid  f o r ,  s i n c e  a va l id  con t r ac t  has not ye t  been 

eiecuted.  The Commission Nationale de Contrats  et U r c h 6 s  inva l ida ted  

t h e  emergency bidding procedure used f o r  s e l a c t i n g  the cont rac tor ,  

, ,  1 .2 P lan ta t ion  Development U - .,, . - 
- 

0 1980. Rainfal l :  320 mm. S i t e  c lear ing  fo r  the 1980 p lan t ing  of 

*" < 
e , 150 hec ta res  was ca r r i ed  out  wi th  a borrowed P 7 ,  which was contr ibuted 

. I 
.+.> 1 

5 .  , 
+? " , 
: - 8  1 ." , 

, . I? 



- - 

t he  sur face ,  which subsequently h a s  impeded r o o t  development. 100 of  
7 

t h e  150 has. have had t o  be replanted with  Prosopis i u l i f l o r a .  weed in^ 

by d i s k  harrow was accomplished with  a t r a c t o r  borrowed from DGEF i n  

ThiSs . 
1981. Ra infa l l :  355 mm. The f u l l  750 hec ta res  were c leared  i n  E 

1981, but  due t o  an e a r l y  cessa t ion  of t he  r a i n s ,  o n l y  550 hec tz res  were 

planted. A l l  t r e e s  were r a i s ed  i n  the  nursery at Bandia, Qrom seed 

supplied by C m ,  and following procedures developed and spec i f i ed  ?by 
' 

CNRF. Land cleared took i n t o  account a s o i l s  survey begun i n  October, 
- 
-J 
- 1980, and continued i n  1981 by US Soi1,Conservation $ervice  s o i l s  - - 

s c i e n t i s t s ,  using 1:5,000 black and whi te  aerial photography obtained m 

i n  1980. 

Problems with t he  heavy equipment began t o  appear: wheeled t r a c t o r s  

not heavy enough and d i sks  no t  s t rong  enough; tires too t h i n  (6-ply) 

t o  r e s i s t  sharp stumps l e f t  by wood-cutterp and not up-roote'd An t h e  

sub-soiling operation.  Grasshoppers caused heavy damage i n  s e v e r a l  ' 

compartments, which l a t e r  had t o  b e  replanted.  Grasshopper damage h a d ,  , '  

. t not been an t ic ipa ted  i n  t he  p ro j ec t  paper. Also, once w e t  by t he  r a i n s  
I 

I '  ' 
I 

! '  . 
I 

- - 
h. , , I 

f F  t t  
w 
0- 
!I 

-6- - 1: 
- 

, .- 
by t h e  GOS t o  t h e  p ro j ec t .  The D-6's a r r i ved  too late t o  provide much - 

- 

as s i s t ance ,  and moreover were no t  equipped with  brush rakes,  Also they S L  L 
a r e  no t  p ~ w e r f u l  enough t o  remove baobab t r e e s  and l eva1  termite mounds. 

Trees were ra ined  i n  t he  nursery of t he  region a t  DGEP o f f i c e  

i n  ThiSs, f o r  l a ck  of f a c i l i t i e s  a t  t'he Bandia nursery site. Not all. 

- 
- 

+' 
t he  trees provided were t he  recommendedlE-. camalduleosis 8411. The s o i l ?  

of t h e  1980 p l an t a t i on  compartments were reconnoitered but  t h e  sunrey 
, I - 
- - 

did  not  manage t o  avoid land with  l i t e r i t i k  hard-pan a t  1.0 meter below 
- 
- = 



-7- - 

t he  t e r r a i n  i n  t he  p l an t a t i on  becomes impassable t o  t he  heavy equipment, 

there fore  requi r ing  t h a t  p l a n t s  b e  t ransported t o  t he  compartments r 

p r i o r  t o  t h e  r a i n s  and watered u n t i l  planted out .  These tasks  reduced 

by two the  number of t r a c t o r s  ava i l ab l e  f o r  weeding a t  t he  beginning 
- 

, ' .  
of t he  season. 

CNRF harves t s  i n  1981 of 6-year t r i a l s  wi th  Eucalyptus camaldulensis 

3 at t h e i r  Bandia s t a t i o n  revealed t h a t  growth was no t  higher than 4 m /ha/ 

year  during 1976-1981. A reconnaissance s o i l s  survey of c l a s s i f i e d  

f o r e s t s  t o  t h e  south i n  t h e  Sine Saloun was arranged i n  an t i c ipa t i on  of 

t h e  l ike l ihood  of moving f u r t h e r  

zone. 

1982. *Rainfall :  445 mm. A 
- 

p lan t a t i on  work to  t h i s  higher r a i n f a l l  

f u r t h e r  750 hec t a r e s  of Land was c leared 

and planted i n  t h i s  season of we l l  d i s t r i b u t e d  r a i n f a l l ,  including a ' 

- "bonus" r a i n  of 74 mm i n  October, which e f f e c t i v e l y  extended the  growth 
# 

period.  I n  addi t ion  125 hec t a r e s  of t r e e s  were planted i n  var ious  parts 

of t he  1980 and 1981 p l an t a t i ons  which had suf fe red  mo'rtality, o r  which 

had not been completed. Thus a t o t a l  of 875.hectares  vere  planted.  

This season used the  g r e a t e s t  amount of l abo r  (approx. 60,000 man 
-. 

days),  a t  a cos t  of almost 100 mi l l i on  FCFA. The l a t e  r a h s a n d p r o b l e m s  

with t rac tors  t i r e s  increased t h e  need f o r  manual weeding; both mechanical 

and hand weeding continued l a t e  i n t o  t h e  season. Grasshopper a t t acks  

again damaged some 35 hec t a r e s  i n  compartments near  the  borders of 

t h e  p lan ta t ion .  

PARFOB a s s i s t e d  a number of v i l l a g e s  surrounding the Bandia forest 

t o  p lan t  woodlots, and a l s o  d i s t r i b u t e d  f r e e  of charge some 43,000 
I .  

eucalytpus and 1,000 mango seedl ings .  

- .. . 
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I n  t h i s  year CNRF research i n  the plantat ion on water balance, ' - - 

cropl t ree  associat ions and bare root plantings hasbbegun to y ie ld  - 
r e su l t s  . 

By t h e  end of the pro jec t ' s  t h i rd  year, t he  techniques of r a i s ing  ! 

and planting t r ees ,  and of c lear ing  and land f o r  plant ing had" 

become f a i r l y  well  developed. A number ofi improvements remained t o  be 

worked out ,  however: mbre accurate spacing of t rees ;  more timely weeding; 
- 

the b e t t e r  maintenance of project  equipment and the organization of 

rout ine and exceptional work on equipment; the  b e t t e r  organization and I 
more e f f i c i e n t  use of labor; more timely aad expeditious procurement of L 

t i 

various products and materials,  both imported and loca l ;  and b e t t e r  

record keeping and reporting i n  a l l  pro jec t  operations, from the  plantat ion 
r 

U 

E 
t o  t h e  accounting department. 

1.3 Growth and productivity 

A sample mansuratior, was undertaken by CNRF and PAWOB s t a f f  on the  

plantat ion i n  ear ly  1983 i n  conjunction with the  prekient evaluation.:,- 

Plantation y ie lds  were estimated by comparing performance of PARFOB 
- 

t r ees  with the  ear ly  performance ( f i r s t  three years)' of the ~ u c a l y p t u s  

harvested by CNRF i n  1981, as w e l l  a s  by taking in to  account mor ta l i ty .  
<, 

and density of . t r e e s  on the  plnnt,ntion. 

Six-year o ld  Eucalyptus cama:.dulensis t r ees  on an experiment'al p lo t  
4 ,  

3 3 i n  the  Bandia s t a t i o n  of CNRF yielded between 1.5 m aiid 4 m /ha/year. 

The t o t a l  accumulated r a i n f a l l  f o r  the  s i x  year period was 2,600 mm o r  

an average of 433 mm per year. The Bandia plantat ion has so f a r  averaged 

only 373 mm per year. - 

I 
/ 
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The evaluat ion team's f o r e s t r y  consul tant ,  M r .  Oscax Fuga l l i ,  - 

3 est imates  t h a t  t he  presen t  PARFOB p lan t a t i on  w i l l  y i e l d  1.5 m /ha/year. . I )  

3 This very l a r g e  reduct ion from t h e  expected 10 m /ha/year e s s e n t i a l l y  

r u l e s  ou t  t h e  technica l  f e a s i b i l i t y  of fuelwood p l an t a t i on  i n  t h i s  

3 r a i n f a l l  zone. The na tu ra l  f o r e s t  is' estimated t o  produce 1 m /ha/year, 
- 

and could perhaps y i e l d  more by managemenirmeasures such a s  excluding 

c a t t l e  and s e l e c t i v e  ,thirining. 

- 
The proj 'act  paper es t imates  of growth r a t e s  t u r n  ou t  t o  b e  over- 

i 
opt imis t ic ,  Ra in fa l l  was estimated on t h e  high s i d e  a s  well ,  wi th  , - 

Mbour being used a s  i n d i c a t i v e  of t h e  region 's  r a i n f a l l .  Elbour has  a 
- 

c o a s t a l  l oca t i on  wish an anonalously high amount o f  r a in .  Ra infa l l  
5 
. . . m 

s... at Bandia turns o u t  t o  be, i r o n i c a l l y ,  anomalously low, r e l a t i v e  t o  
c) 
:"" 
+. d 

Mbour and T h i h ,  a s  t a b l e  D-5 shows. . . " ""i, i I 

%W There is no reason to  propose t ha t  r a i n f a l l  w i l l  become more 
"!9 

I 

L i rw lq  abundant over  time. ' A r ecen t  review ' f o r  t he  Club du Sahel by D r .  
.. 

7 *&!.. 

L. 

{~L-,I Sharon Nicholson of various hypotheses t h a t  have been formulated f o r  
CL ' 
! ,.. . 

explaining ?Limatic change i n  t he  Sahel has  found no b a s i s  f o r  any 
< 

, . 
S f  

I ,  pred ic tab le  pe r iod i c i t y  o f  drought and abundant r a i n f a l l .  A l l  evidence - 
s 

supports a very g rea t  and unpredictable  v a r i a b i l i t y  QP r a i n f a l l . i n  t h e  

zone (.and a pos i t i ve  feed-back e f i e c t  between de-vegetation and drought, 

l inked t o  t h e  inf luence of atmospheric d u s t l ;  

Various y i e ld  enhancing improvements ; i, e, c l o s e r  t r e e  spacing, 

more timely weeding, and plant ing,  and perhaps faster-growing v a r i e t i e s ,  

could increase  output ,  bu t  only by f r ac t i ons  of a cubic  meter per  

hectare  per year ,  The h ighes t  experimental p l o t  y i e l d  recorded bp CNRF 



i n  Bandia of  4 m3/halyear is considered t e chn i ca l l y  ~ n a t t a j ~ n a b l e  a t  
- - 

- - ,  - 
presen t ,  and t h i s  judgement is cons i s t en t  wi th  t h e  rule of thumb t h a t  

1 

- p lan t a t i on  grcwth r a r e l y  achieves  much more than  60% of exl,erimental 

p l o t  growth. 
- 

I/ 
- 

1.4 Costs 

The d i r e c t  cos t s  of e s t a b l i s h i n g  t h e  e x i s t i n g  1550 hec ta res  o f  
- 

t r e e s  a r e  ca l cu l a t ed  t o  average $808/hectare. D i r e c t  c o s t s  inc lude  
- 

a l l  personnel,  pafd by AID as w e l l  a s  t h e  GOS,office overhead, nursery 

and p l an t a t i on  suppl ies ,  equipment and var ious  miscellaneous items 
- 

not amounting t o  over 1% of t h e  t o t a l .  
> u - 
- Tsble A - 3  ,Direct C d s t s  o.f ~ i a n t a t i o n  

, . 
. - .  --... 

El 
19 30 - 1931 - " 19132 - Tota l s  X - 

- 

2ersonncl 

1 s 
DCES agsnts  ( e s t i m a t e )  $ 1 3 , 6 0 4  $ 22,641 $ 32,335 $ 73,580 6 

Oths r  yersonnal 
8 

319,952 743,141 59 working f o r  ?AWO!3 153,465 269,724 
r c3 

@ 
Ovarhead 4,479 12,166 5,625 25,270 2 

Nursery L P l a n t a t i o n  - Carl % 
( p l ~ s  t i c  bags, pes tF- ' .PI 
c idss  , f e r t i l i z e r s  , cr 

.. t oo l s ,  i enc ing ,  e t c )  31,874 4,909 24,682 61,465 5 
0, 

4 '  Equipment Ooerst ion 

Fuel ,  l u b r i c m t s  51,266 70,285 56,459' 178,010 >14 ' M . ICI 

Repairs,  maintenance 38,139 30,411 87,777 156,327 12 -"'.' 

" . c  - gQ 
Mi3 ce'llaneous - 4,362 11,140 . 15,502 . , l"  

. . - 
TOTAL d i r e c t  coscs $1,253,295 99 

E:i~Zanstory Ho tee: i.iuouncs puf:~txarized from t ~ b 1 . e ~  0-13 ,ll-l4 and D-15. 1980 espen-. 
. d i  tures are es tiinatas exccp t f o r  f u e l  and l ub r i can t s .  Fuel and !.id~~rlc:~::Ctl 

(grease ,  hydrau l ic  putlip o i l ,  engine o i l ,  c t c .  ) arc purchnsecl dir'ec tly by AID. - 
' ~ c c a s i o n a l  purchases of f u e l  m d e  diraccly by PABP38, i n  1 9 8 2  on t h e  CFA 
account a re  charged to  the  Overhead category.  A11 q t h e r  ca tegor ies  of 
expenses a r e  made through the PA9.FOB account i n  T h i e s ,  and h w e  been 
developed Prom vouc!lers prepared on  tlia t account. CFA amounts have been 
converted t o  d o l l a r s  a t  thd  following rates:  1960, 215; 1981, 265; / / 7  



By p l an t a t i on  yea r  t h e  d i r e c t  c o s t s  pe r  h e c t a r e  have been: 

19 80 $297,827 150 hec ta res  $1,985/ha 

1981 ' $414,498 650 hec ta res  $ 637/iia 

1982 $540,9 70 750 hec ta res  $ 721/ha 

- 
The e f f e c t  on average- cos t s  of t he  d i f f i c u l t  1980 s ta r t -up  is - 

obvious. I f  one includes  i n  1952 t h e  add i t i ona l  125 h e c t a r e s  trhat 

were replanted,  t h e  average cost  per  hec t a r e  dec l ines  t o  QS18/ha. 
i 

Direc t  c o s t s  do no t  include deprec ia t ion  f o r  equipment and o t h e r  

investments. Equipment purchases t o t a l  $941,200, of which $197,600, 

o r  212 has been financed by t h e  GOS. Xo add i t i ona l  equipment w i l l  be -A 

purchased i n  1983: 

Labor represen ts  65% of the  d i r e c t  cos t s .  It should be  pos s ib l e  
_ -  - _. - - 

a- 

t o  reduce t h i s  c o s t  through b e t t e r  superv i s ion  and o t h e r  measures t o .  ' - 
-. . 

-4 -- 
inc rease  worker p roduc t iv i ty .  Compared t o  s i x i l a r .  s ca i e ' . p l an t a t i ons  i n .  

- .  

Mali and Upper Vol ta, PARFOB has used - ahi& t twice  as much labor .  I n  t h e  0 - 

opera t iona l  p l an  it was Projected t h a t  64 ;oan days pe r  hec t a r e  p lan ted  

would b e  required.  This amount is s i n i l a r  to  t h a t  expended i n  a p l an t a t i on  

i n  Mali (43 man days/ha) and one i n  Upper Volta (41 man days/ha),  n e i t h e r  

of which had nu r se r i e s ,  however. . 
At PARFOB pay ro l l  records  show t h a t  t h e  man days expended per hec t a r e  

planted i n  1981 were 75 ond i n  1982, 78. 

The t e chn i ca l  records o r  f i ches  p a r c e l l a i r e s  t h a t  were prepared f o r  

t h e  var ious  opera t ions  i n  each comparhent ,  f o r  t he  purposes o f  t h i s  

evaluat ion,  i n d i c a t e  a lower per  hec t a r e  l abor  inpu t ,  on t h e  o rder  o f  

'/ 

t 
- 

T /- 
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53 man days/ha i n  1982. This f i g u r e  includes  nursery t i m e  (26 days),  
' . 

t r anspo r t ,  p lan t ing  (10 days),  weeding (15 days) and p e s t i c i d e  app l i ca t i on  

f o r  grasshopper con t ro l .  Up t o  7 add i t i ona l  maddays  per  hec t a r e  

planted could b e  a t t r i b u t e d  t o  weeding on previous  yea r s '  compartments, 

r e p l a n t i n g ,  and guards (20 were employed dur ing t h e  1982/83 dry perfod) . 
The eva lua t ion  team judges t h a t  t h e  19 day d i f f e r e n c e  between t h e  78 , 

man/days per  h e c t a r e  from t h e  1982 pay ro l l  r ecords -and  t h e  52.5 + 7 man/ 

d a y d h e c t a r e  der ive2  from judgements and records  of t h e  t echn ica l  

s t a f f  is  explained by low worker p roduc t iv i ty ,  p a r t i c u l a r l y  during t h e  
- 

months following completion of t h e  p lan t ing  work. "Ghost" workers fare 

no t  suspected and nor have checks on t h e  p o s s i b i l i t y  revealed any 

"ghost'' workers. O n  t h e  o the r  hacd workers have been observed t o  l e ave  

t h e  p l an t a t i on  e a r l y ,  o r  t o  t ake  more than t h e  a l l o t e d  1 / 2  hour f o r  

lunch, f o r  t h e  working day of 08UO to 1600. . b. .. 

1.5 Financia l  Analysis  

The p r o j e c t ' s  f inances  a r e  d i f f i c u l t  t o  analyze d u e , t o  t h e  l a ck ,  

t o  da te ,  o f  f i n a n c i a l  l edgers  t h a t  a r e  organized wi th  appropr ia te  d e t a i l  

and t echn i ca l  d e f i n i t i o n ,  by budget category relomant t o  f o r e s t  p lanta-  - 

t ions .  An "ana ly t ic  accounting" funct ion foreseen i n  PARFOB'S organiza- 

t i o n a l  scheme has  no t  y e t  been implemented. Nei ther  t h e  GOS n ~ r - \ i \ I D  

have a recommended scheme fo r  f i n a n c i a l  record keeping s p e c i f i c  t o  

f o r e s t  p lan ta t ions .  

The p ro j ec t  must account t o  AID pe r iod i ca l l y  as  we l l  a s  t o  t h e  

Ministry of Finance. I n  t he  l a t t e r  case  a d e t a i l e d  voucher i s  prepared 
, * 

as j u s t i f i c a t i o n  f o r  a f u r t h e r  advance of funds from PARFOB's Dakar 

account, ( i n t o  which AID depos i t s  money and which is cont ro l led  by t he  
f '  

f 4 



Ministry of Finance) to the T h i h  account controlled by PARFOB. At 

PARFOB all checks are co-signed by the Senegalese project director and 

the American co-director. 

As yet no income has been generated by the project. An accounting of 

advances by AID to the PAEUOB account and the use of the money for 

expenditures on the plantation is summarized in Tables D-22 and D-23. 

Between 1980 and the end oi 1982 AID advanced a total of $1,090,456 to 

the PARFOB account. 

in the value of the 

360:l at the end of 

Fluctuatina exchange rates and in general an increase 

dollar relative to ths FCFA (from 220:l in 1980 to F 

1982) make for iqrecision in the conversion of. FCFA 

expenditures into dollar equivalents. A comparison of advances and expenditures 

results in a discrepancy or' between 8 and 12 million FCFA, representing 
- 

betveen 2X and 3X of the total 313 million FCFA advanced in the first three 

years. There could be several origins of the discrepancy including, exchange - 
rates, and imprecision in the itemization of project expenses (carried out 

for the evaluation). A reconciliation of this difference should be made. 
Ex3 

Actual expenditures ia tke first threa years have exceeded the planned 

level in most categories, even when the planned 10X inflation and 7% 

' contingency are taken into account. 

Table A-4. Selected planned and actual expenditures, 1980 

through 1982. 

Planned Actual Difference 

1. Plantation (3 years) (000's $1 

* Equipment 565.5 941.2 , +  60X 
Personnel 
(Staff & labor) 564 816.7 + 699, 
Equipment operation 385 334.3 - 147, 

- I  



Actual .  iff erence ' Planned 

Assistance 
400 

Technical 
( 4  years) 

3. Training (4 years) 113 209.7 + 8% 

4. ~ e a e a r c h  (2 years) 
(AID only) . 

Planta t ion  heavy equipment and vehicles  were i n  general more expensive . 
than was expected, and the  GOS contributed a D-7 c a t e r p i l l a r  t r a c t o r  and 

three support vehicles ,  none of which were planned i n  the  pro jec t  paper. 

The D-7 has been essen t i a l ;  the  two D-6's are too l i g h t  f o r  ce r t a in  land 

clearing tasks.  
' . 

Labor requirements were somewhat underestimated, but it is judged,' - 
t ha t  much of t h e  grea ter  cost  of labor  is 'ex-plained by low productivity 

of labor,  i n  tu rn  a function of insn f f i c i en t  supemision and i n e f f i c i e n t  
tr 

organization. Technical assis tance ros t more because o'f t h e  addi t ion - 

of two unplanned 2-year contracts. Training cost  differences are  prin- 

c ipa l ly  a consequence of higher than expected increases i n  t u t t i o n  and 

l iv ing  cos ts  i n  the  U.S. 

For the  p lanta t ion  operation only, i n  th's f i r s t  three  years,  the  ,, 
4 

GOS has contributed a t o t a l  of $271,200 t o  the  project  o r  $143,000 more 

than was planned f o r  the  period. A I D  contributed $411,800 more t o  the  

plantat ion operation than was p l a k e d .  The t o t a l  ammnt invested i n  the  

plantat ion as  of t h e  end of 1982 has been $2,260,000 of which s l i g h t l y  
< 

mora than $1 mi l l ion  was spent on equipment and the  garage and workshop- 

The in te rna l  r a t e  of return of the  project  was re-computed using 

the r e s u l t s  of the sample mensuration of the plantat ion taken i n  

January, 1983, together with the ac tua l  cos ts  of p lanta t ion  establishment - 

8. L 

-. L 

.U 

t' 
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A p l an t a t i on  sur face  of 1550 hectares  w i th  a 2b year  l i f e  was used. 

I n i t i a l l y  a d i r e c t  cos t  of $890 per  hec ta re  was used. I n i t i a l  computa- - 

3 t i o a s  using a y i e ld  of 1.5 m per  hec ta re  per  year ,  and a charcoal  

p r i c e  of 40 FCFA/kg, r e su l t ed  i n  a negative r a t e  of re turn .  Both higher  

y i e l d s  and higher charcoal p r ices  were then tes ted .  A p o s i t i v e  r a t e  . 
of r e t u r n  was not obtained u n t i l  p r i ce s  of charcoal  a r e  increased t o  

3 150 F C F A / ~ ~  and y i e l d  i s  increased to  3.0 m per hec t a r e  p e r  year.  

Direct  economic i ~ p a c t s  of t h e  p ro j ec t  have been i n i t i a l l y  created 

through the  payro l l  a t  t he  p lan ta t ion  site. The PARFOB s a l a ~ i e s  and - 

. . wages i n  1962 t o t a l l e d  almost 100 milliorr F,CFA, and during t h e  months 

of peak a c t i v i t y  amunted ro approximately 20 millim FCFA pe r  month. 

During the  p ro j ec t ' s  f i r s t  t h r ee  years  a t o t a l  of ,200 . mi l l i on  - FCFA have . .- . -. - " 

been paid as wages aud s a l a r i e s ,  90% of which have been f o r  equipment 

operators ,  mechanics and various categories  of l aborers .  

The mu l t i p l i e r  e f f e c t  of wages paid is estimated t o  be  1.36 a t  

t he  l o c a l  l w e l  and 3.39 a t  t he  'nationdl l eve l .  

1.6 Energy ana lys i s  

One of t he  expected bene f i t s  of t h e  p ro j ec t  was t h a t  o f  cdnserving 

fore ign  exchange t h a t  would be spent on energy imports. An energy input /  

output analysis  of t h e  pro jec t  was made to test t h i s  idea,  as.,well a s  t o  

know what t h e  r e tu rns  on "energy" investment would be. The ana lys i s ,  

presented i n  Annex C, compares inputs  i n  t h e  form of d i e s e l  and gasol ine  

f u e l  consumed dur ing p l an t a t i on  es tabl ishnent  and maintenance t o  expected 

outputs  i n  t he  form of fuelwood and charcoal,  by converting these  i n t o  
I 

common energy u n i t s  (Gigajoules) . 



3 The energy output obtained a t  a yield of '1 .5  m lha lyear  i s  160% 

of the  energy inputs. I f  t he  e n s r w  output i s  equated t o  butane gas, 

i t  is equivalent t o  1,125.9 tonnes . I f  the  money spent on t h e  d ie sk l  

and gasoline fue l  during the plantation's l i f e  were instead employed , 

t o  purchase butane gas ( a t  l30,OOO FCFA/ tonne), 950 tonnes could be 
- 

purchased, o r  an amount equal t a  84% of the expected p lan ta t ion  output. 

1.7 , f 

The research component of the  project is car r ied  out through an 

, agreement between National Forestry Research Center (CXRF), .through a 
4 

formal agreement between the S ta t e  Secretar iat  f o r  Inland ' ~ i s h e r i e s  and - 
- 

. .a 

k d  . For&C$ , .. ,..:( t he  S e c r l t a r i a t  d rE ta t  aux Eawr e t  F o r t t s  ( S E E F ~  
v - - 

and t h e  I n s  t i t u t  Sgnsgalais de Recherches Agricoles (ISRA) , which is 

- .CNRFfs parent in s t i tu t ion .  Two f u l l  years of research r e s u l t s  are now . - 
avai lable .  , 

i 
- . Research car r ied  out st the plantat ion has produced a n ~ b e r  of , 

in te r im findings of significance. The techniques f o r  g rea t ly  reducing 
$ 

planta t ion  establishment and rnaintenulce costs  at  Bandia -- a pr inc ipa l  

research goal -- have not y e t  been developed, however, t h e  research r e s u l t s  

dii be of value to  p lan ta t ion  e f fo r t s  elsewhere. I. 

(1) Techniques of barba te l le f  s tuq)product ion have been ref ined 

and are being t r i e d  i n  ac tua l  plantation conditions f o r  the  f i r s t  time - 
i n  Senegal. Work continues on cr:Ltic,d f ac to r s  such a s  t h e  time of " 

planting. It is hoped t h a t  t h i s  tech&logy w i l l  provide an important 

breakthrough i n  eucalyptus planting methods allowing f o r  considerable 
L 

savings on labor and more rigorous control of plant ing stock. 

, 

I / 1 .  



(2) Chemical weeding t r i a l s  continue t o  t e s t  a v a r f e t y  of weedQ 

cont ro l  agents  again with  a ,view t o  reducing1 t h e  extensive l a b o r  demands 

of p l an t a t i on  maintenance. 

(3) Intercropping t r i a l s  have provided c l e a r  evidence t h a t  food - 

crops can be grown together  wi th  eucaiyptus during t h e  i n i t i a l  yea r s  of 

t h e  p lan ta t ion .  

(4) A windbreak t r i a l ,  e s tab l i shed  i n  1982, w i l l  provl.de d a t a  on 

t h e  in f luence  of windbreaks on p l an t a t i on  growth -- an in f luence  expected 

t o  be p a r t i c u l a r l y  bene f i c i a l  during t he  months of dry, des fcca t fng  

harmattan. 

Each of these  t r i a l s  se rve  t o  f u r t h e r  r e f i n e  t h e  work t h a t  has  
- 

been underway s i n c e  1975 i n  Senegal on t he  var ious  aspec ts  of eucalyptus 

production, p l an t a t i on  and maintenance. 
- - 

. Of g r e a t e r  o v e r a l l  importance i s  the  research  of long-term na tu re  
- 
- 

being funded under t he  p ro j ec t .  

(5) Basic  research Is underway on t h e  dynamics of t h e  s o i l  and water , &- 

components i n  exot ic  eucalyptus and indigenous na tu ra l  fo res t . sys tems .  
- 

One o r  two years  of da ta  provide i n i t i a l  i nd i ca t i ons  of t h e  p o t e n t i a l  o f  

potassium t o  b e  a l i m i t i n g  f a c t o r  f o r  eucalyptus,  of the degree t o  which 
, . 

eucalyptus l i t t e r  cont r ibu tes  t o  increased s o i l  a c i d i t y ,  of t h e  apparent 

s t a b i l i t y  of the s o i l  moisture p r o f i l e  under n a t u r a l  f o r e s t .  This work 

should lead  over t he  next few years t o  t he  development of s i l v i c u l t u r a l  

p r ac t i ce s  f o r  eucalyptus and, perhaps, f o r  t he  na tu ra l  f o r e s t  a s  w e l l .  

.. 



- 
(6) Species trials have been i n i t i a t e d  a t  e ight  sites spread 

- 

throughout the  country. These are  an es sen t i a l  prerequis i te  t o  reforesta- 

t ion  a c t i v i t i e s .  Work of t h i s  &t, iearching f o r  the  bes t  combinations 

of species ,  s i t e  and climate - w i l l  provide a s o l i d  base from which 
I 

.. . 
planting programs can be developed inathe years to come. Fa i lu re  t o  

I w a i t  f o r t h e  r e s u l t s o f  s u c h t r i a l s h a v e l . e d t o  thedisappoint ingexper ience  , 

of t h e  l a s t  three  years i n  Bandia. A t  t h e  same t i m e ,  however, by ' 

funding an expansion of the species t r i a l s  network, the  pro jec t  is 

conFributing i n  an important way to  ensuring t h a t  such a mistake is not 

repeated. 

A l l  the scholarships f o r  technical l e v e l  a s  well  a s  advanced degrees . 

i n  fores t ry  have been funded. One rec ip ient  has returned.aPter  earning 

e an M.S. i n  fo res t ry  economics from Syracuse. The two, one-year technical  

l e v e l  scholarships to  Xorocco were not used; instead a s ing le ,  two-year 

technical  l e ~ t e l  t ra in ing  course was funded i r z  t he  Ivory Coast. The 

remaining three scholarships were awarded f o r  an M.S. i n  f o r e s t  economics 

a t  Yale, an M.S. i n  ~ i l v i c u l t u r e  at  U. of Arizona, and a B .S. i n  fores t ry  

at  Utah A h M. 

. In-country t ra in ing  has f a l l en  shor t  of what was envisioned i n  t h e  

project  paper. CNRF has offered a short  course i n  nursery techniques t o  
- 

20' PARFOB workers. The project  d i rec tor  and accountanc attended a one 

week course i n  f inanc ia l  management put on by AID i n  Dakar i n  l a t e  1982. . , 

Important t ra in ing  needs have become apparent during t h e  f i r s t  three  

- years: rout ine maintenance and handling of heavy equipment; organization 

and operation of a workshop; plantat ion manpower organization; record 



keeping and ana lys i s ;  and f i nanc i a l  ana lys i s  and management, inc lud ing  

- 
budget programming . , - 

2.0 Discussion and Conclusion. - 

2,l Projec t  Design 

The pro j e c t  was over-op tirnistic a s  regards  r a i n f a l l ,  y i e l d s  and 
! 

r a t e  of p lan ta t ion  es tab l i shaen t  i n  the  f i r s t  year.  It c o r r e c t l y  U 

i d e n t i f i e d  t h e  p i l o t  na tu re  of t h e  pro jec t ,  b u t  d id  no t  bu i ld  i n t o  t h e  
- 
- 

pro j ec t  a c t i v i t y  t h a  necessary da ta  recording and monitoring a c t i v i t y  I 
O 

m- 

t h a t  is e s s e n t i a l  t o  exp lo i t  such a p i l o t  experience. Also , . the  . ., 

managerial and organiza t iona1 ,aspec ts  of t he  p ro j ec t  weze underestimated, 

i n  terms of e f f o r t  needed, even though t h e  s p e c i a l  need was recogkzed .  
I, 

Costs turned out  to be  underestimated, e spec i a l l y  of l a b o r  and - 
E- - 

equipment. Equipment ordered was too l i g h t .  
I - 

2.2 Performgnce t o  d a t e  ' 
I - 

I 

Despi te .a  d i f f i c u l t  s tar t -up i n  which t k e  f i r s t  p l a n t i n g . y e a r  h a d ,  

t o  be  accomplished without a nursery f a c i l i t y  o r  equipment planned f o r ,  

t h e  pro jec t  and with  f inancing arranged only by Ju ly ,  1980, t h e  p r o j e c t  - - 
has  managed t o  e s t a b l i s h  1,550 hectares  of t r e e s  i n  t h e  f i r s t  t h r e e  years. 

.. 

The cos t  however, has been high, averaging $808 per  hec t a r e  e s t ab l i shed  L= m 

1 

and maintained, t o  date.  That f i gu re  does no t  inc lude  deprec ia t ion  cos t s  

o f  approximately $1 mi l l i on  worth of equipment and i n s t a l l a t i o n s .  

Trees have been r a i s e d  i n . a  competent manner i n  general ,  al though - 
t h e r e  i s  room f o r  g r ea t e r  e f f ic iency .  The use and maintenance of ,equipnent  

ba s  become ' increas ing ly  b e t t e r  organiz'ed, however, much remains to  be  

done i n  terms of more competent and timely rour ine  maintenance, and 
- - 



' . 

-2010 - - 
- 

L 

- i n  the purchasing of p a r t s  snd mechanical service&.  These a spec t s  w i l l  
- 

now have t o  be achieved without the  bene f i t  of a Peace Corps Volunteer 

mechanic, and i t  appears i n  re t rospec t  t h a t  t h e  in-servlce  t r a i n i n g  
- 

aspec t  of t he  PCV mechanic's job was too ambitious a goal; equipment 
, 

opera t ion  and r e p a i r  took p r i o r i t y .  

On t h e  planta&Lon, t h e  inadequacies 6f t he  equipnexie ( too  l i g h t  i n  
- 

general)  have t o  some ex t en t  been compensated by organizing crawler  - 
d 

t r a c t o r  and wheeled t r a c t o r  t i m e  somewhat d i f f e r e n t l y  than would b e  

optimum. The r e s u l t  has been t h a t  t h e  land  is prepared i n  t i m e  f o r  

- 
p lan t ing  bu t  no t  i n  t h e  b e s t  manner. Three tooth r ipping i n  two d i r ec t i ona  

is no t  accompiished, thus many stumps remain, and t h e  land i s  not  
- 

Loosened as thoroughly. The use  of d i sk  harrows f o r  land prepara t ion  
- -. . . 

p r i o r  t o  p lan t ing  as w e l l  a s  two t r a c t o r s  f o r  watering p l a n t s  set ou t  

i n  t h e  compartments e f f e c t i v e l y  reduced t h e  a v a i l a b i l i t y  of t r a c t o r s  a t  

t h e  c r u c i a l  weeding period,  namely j u s t  a f t e r  t h e  f i r s t  r a i n s .  Weeding 
-- 

has  been accomplishcd too l a t e ,  .and has been less e f f e c t i v e  than  i f  done 
- 

ea r ly .  

- t - - Taking i n t o  acco.unt t h e  var ious  technica l  and o the r  c o n s t r a i n t s , . i t  

can b e  concluded t h a t  t h e  p ro j ec t  had the  means t o  p l a n t  500 h e c t a r e s  

per year,  and 200 hec ta res  should' have been the  giral. f o r  t h e  f i r s t  year. 

, I  It is judged t h a t  t r e e  su rv iva l  and growth r a t e s  would have been b e t t e r  ' 

had three-tooth r ipping been accomplished i n  two d i r ec t i ons ,  and weeding 

accomplished e a r l i e r .  

Much b e t t e r  organizat ion and supervis ion of l abor  is ' required i f  

a c o s t s  of p lan t ing  and weeding a r e  t o  be reduced. 
- 

, 4  8 - 

1' 
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If the r a i n f a l l  i n  the  project  zone were more abundant i t  would be - 
worthwhile t o  make an e f f o r t  to solve these problems and ine f f i c i enc ies  

so  a s  t o  achieve a cheaper, b e t t e r  organized p lanta t ion  e f fo r t .  But 
r 

the p lanta t ion ' s  observed growth and expected productivity domot j u s t i f y  

the investment, even a f t e r  eliminating a l l  costs  not d i r e c t l y  r e l a t e d  

- t o  plantat ion operation and maintenawe. 

I 2.3 The r e p l i c a b i l i t y  question 

Although i t  can be concluded tha t  the  PARFOB experience represents  

a technical  achievement -,,the 1,550 hectares of t r ees  do not f a i l  t o  

impress --, its "repl icabi l i ty"  must be considered i n  l i g h t  of t h e  

conclusion t h a t  i t  is not worth continuing t o  p lant  t r e e s  i n  such a low 

rainfall zone, and i n  l i g h t  of the r e su l t s  of CXRF's cu t t ing  this at 
<I 

t h e i r  Bandia s ta t ion .  

What aspects  of the  pro jec t  could be repl icated i n  a s imi la r  scaled 

e f f o r t  in a higher r a i n f a l l  zone ? In f a c t  almost every element of the  

project  t h a t  was not a rout ine matter was beset  by problems o r  unanticipated 
I 

complications: AID financing, GOS financing, contracting of serv ices , ,  

procurement of imported and l o c a l  equipment and goods, short-term 

technical assis tance,  the second PCV mechanic, and the  replacement f o r  the 

f i r s t  American co-director, t o  name few a s a l i e n t  e v e ~ t a o n e  can and 

should analyze the  reasons f o r  the  problems i n  order t o  avoid them i n  

s imi lar  fu ture  e f fo r t s .  The main report attempts t o  do th i s .  . . 

Nursery and plantat ion techniques were developed t h a t  could be 

replicated, although mistakes were made i n  p lanta t ion  work t h a t  should be - 
I 

- 

avoided. However, one must ask,-what a re  the mechanisms f o r  passing on 



t he se  lessons  and capac i t i e s  ? The present evaluat ion is  one such 

mechanism. The experience gained by PARFOPJ ' s technica l  s t a f f  is another . 
- 

Plan t a t i on  l abo r  i s  h i red  l o c a l l y ,  and only t h e  s k i l l e d  l a b o r , t r a c t o r  - - 
d r i v e r s ,  nechanics and nurseymen a r e  l i k e l y  t o  move t o  another  l o c a t i o n  

t o  work. Elsewhere, l o c a l  l abor  wouid b e  h i r ed  t o  undertake t h e  unsk i l l ed  
-. 

work, and t h e  experience of l abo re r s  on  tl;e Bandia p l an t a t i on  kould no t  - 

be  " t ransferable"  except f o r  perhaps a few individuals .  , '3 

Management experience a t  t he  PARFOB o f f i c e ,  and t h e  exper ience i n  

DGEF and SEEP obtained during t h e  course of t he  p r o j e c t  should i n  .: 
theory comprise a n  esset f o r  fu ture ,  s i m i l a r  p ro j ec t s .  However, 'it 

i 

must be  r e c o ~ i z e d  t h a t  c e r t a i n  rou t ine  management aspects ,  e s p e c i a l l y  

procurement ,contract ing,  f i n a n c i a l  t r ans f  srs , and budget prop~amming ' 
- 

continued t o  be a f f l i c t e d  by problellis throughout t h e  p ro j ec t  's first 

th ree  years.  Whatever t he  explanation,  t h e  docbt remains a s  t o  whether 

f u t u r e  p r ~  j e c t s  wouid not  , b e  hampered by t h e  same, time-consuming , 

d i f f i c u l t i e s .  

A s p e c i a l  c a se  is posed by t h e  use of heavy equipment i n  t h i s  type  
i' 

of p ro j ec t  . Presen t ly  DGEF has  no.. adminis t ra t ive  branch wi th '  competence' I 

i n  t h e  procurement, organization,  operation,  maintenance and r e p a i r  o f  

heavy equipment. The f a c t  t h a t  pick-up t ruck d r i v e r s  and guards are 

paid a s  much o r  more than mechanics is ind i ca t i ve  of t he  need. 

In conclusion,  the  p ro j ec t  cannot be  r ead i ly  used as a model f o r  

going about similar pro jec t s  except i n  very c lear -cu t , i so la ted  aspec ts .  + 
I 

Throughout the  p ro j ec t  extenuating circumstances o r  unan t i c ipa t ed .  

problems o r  events  have c rea ted  a continous, d i s co r r ing  e f f e c t  t h a t  
% 
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3.1 The Senegal Fuelwood Production prod ec t 
I 

- 
(1) AID should not  f inance a Phase 11 of t h i s  p ro j ec t .  R a i n f a l l ,  

an3 the re fo re  growth, are too low i n  t he  p ro j ec t  zone. National f o r e s t s  

w i th  adequate v a i n f a l l  (800 mm annual average) t o  t he  south i n  t h e  Sine- 

Saloum are too f a r  away from t h e  pro;j.ect i n f r a s t r u c t u r e  , f o r  it t o  be  

used i n  a Phase I1 plant ing operation.  
4 

(2) P l an t a t i on  work should continue through the  1983 season. The 

work has  been planned. The r e m i n i n g  money should permit  a t  l e a s t  300 p. 

hec t a r e s  t o  be planted,  and PARFOB hopes t o  p l an t  even more. There are 

no i m e d i a t e ,  super ior  a l t e r n a t i v e s  f o r  using t h e  money t o  support  , 
, . 

fuelwood production. The l a s t  year  of t h e  p r o j e c t  should a l s o  y i e l d  - 
add i t i ona l  experience t h a t  should be of use  i n  f u t u r e  e f f o r t s .  

(3) AID should provide f i n a n c i a l  support  f o r  p l an t a t i on  maintenance 

u n t i l  t he  end of 1986. A t o t a l  of approximately 35 mi l l i on  FCFA would > . 

be needed, l a rge ly  to purchase d i e s e l  and gaso l ine  f o r  runniag p r o j e c t  

equipment i n  waeding and f i r e  cont ro l  work. Af t e r  1986, harves t  'revenue 

could, i n  p r inc ip l e ,  cover maintenance costs.  
/ r 

( 4 )  AID should continua support  f o r  p ro j ec t  research ktil t h e  end 
. % 

> -  , , . , t ,  

of 1986. Due t o  delays only 2 years  o r  l e s s  of research  r e s u l t s  have , 
. . 

: 
been obtained.  They a r e  fudged s u f f i c i e n t l y '  promising t o  j u s t i f y - , t h e  

completion of t h e  planned four  years .  Three a reas  of research should be 

supported :. (a) t h e  inventory and trials of spec ies  i n  e i g h t ' d i k f e r e n t  
' 

-. . . - 
I 

c l i m a t i c  and s o i l s  zones i n  Senegal, (b) research on s o i l s  changes under 

eucalyptus p lan ta t ions ,  and (c)  research on the  water balance over  time , 

I ,  , I  

i n  t h e  s o i l  p r o f i l e  of a eucalyptus plantat ion.  
, 

- 

z 2  
.- 
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energy supplies and demand, spec i f i ca l ly  by perfecting the computerized 

fuelwood analysis model now being promoted by CILSS, (4) improvement 

of communication of  info formst ion, and (5) additional support for forestry 

training. 



B. INTRODUCTION 

1.0 Background 

The presen t  evaluat ion is i n t e g r a l  t o  t he  p r o j e c t  design and was 

scheduled f o r  t he  p ro j ec t ' s  t h i r d  year .  The ob j ec t i ve  is t o  determine . 
whether t o  proceed to  a second, four  year e f f o r t  t o  p l a n t  an  add i t i ona l  

3,000 hectares  of fuelwood t r e e s .  

Funding f o r  t he  second phase was planned through the T i t l e  I11 

program, i t s e l f  scheduled f o r  a phased extsnsion t h a t  was t o  have been 

planned i n  ear* 1983. (Planning w a s  subsequently postponed a year ) .  

USAID had previously informed the  Sec r ika r i a t  d'Etat: aux Eaux et For8ts  

of its i n t e n t i o n  t o  f inance a Phase 11 fuelwood p l an t a t i on  e f f o r t  through 

the  T i t l e  I11 mechariism, depending upon the  eva lua t ion  autcome. 

2.0 Approach and methods 

The evaluat ion was t o  have been done e n t i r e l y  with  A I D  s t a f f .  However, 
r 0 

D 

because of a l ready zpparent, l a r g e  discrepancies between t h e  t echn ica l  goals  

of t he  p ro j ec t  paper and ac tua l  achievements -- and between expected and 

measured production po t en t i a l s  -- it  was judged t h a t  t he  t echn ica l  aspect  

of t he  p l an t a t i on  should be en t rus ted  to  an experienced p l a n t a t i o n  f o r e s t e r  

f ami l i a r  with Sahelian condit ions . (The p ro j ec t  paper had foreseen  t h e  - 

need f o r  a f o r e s t  econonist t o  review the p ro j ec t  toward3 t h e  end of Phase I, 

but  no t  a s  p a r t  of the  3rd year  evaluat ion) .  Consequently prov is ions  were 

made t o  cont rac t  such an ind iv idua l  (namely, M r .  Fuga l l i ) .  

The u t i l i t y  of the  evaluat ion exercise  as a means of reviewing p r o j e c t  

performance with a view towards improvement was an t ic ipa ted .  Maximum 

involfrement of PAREOB s t a f f  was there fore  sought. Also, t h e  e v a l u a t i o n  



exerc i se  was viewed by the  DGEP i n  terms of its broader impl ica t ions  f o r  

p l an t a t i on  f o r e s t r y  i ne the  fu tu re ,  many thousands of h e c t a r e s  o f  which 

a r e  proposed i n  t h e  long term s t r a t e g y  of t h e  Plan Directeur  de Dbvelop- 

pement F o r e s t i e r  (CTFT/SCET, 1982). DGEF personnel p a r t i c i p a t e d  i n  t h e  

planning of t he  evaluat ion and made use fu l  suggestions f o r  improvements. 

Government of Senegal personnel d id  noe ac t i ve ly  p a r t i c i p a t e  i n  t h e  

analyses and prepara t ion  of t h i s  p re l iu i inar j  repor t ,  however, except ing 

where noted herein .  

2.1 Schedule 

The s ~ e c i f i c  aspects  of t he  eva1uati.cn e f f o r t  including the  above- 

mentioned mat te r  concerning composition of the  evaluat ion team, were 

discussed i n t e r n a l l y  i n  AID i n  October, zf t e r  which t he  following sequence 
- 

of events took place:  

27 Oct Xeeting with .  DGEF PARFOB and CNRF to  discuss  t he  
evaluat ion and e l i c i t  coinmenteyj. (A French 

' language vers ion  of t he  preliminary evaluati.on 
plan was d i s t r i bu t ed )  . ,, % ,I 

28 Oct Revision and d i s t r i b u t i o n  of t h e  rev ised  plan. 
* 

29 Oct Planning nee t i n g  a t  PARFOB, i n  'Thi~s , t o  s tudy 
t a sks  r e l a t e d  t o  da t a  compilation and to  ass ign  
work. 

~ovemb e r  , Compilation of t echnica l  and f i n a n c i a l  da t a  from 
-- December p ro j ec t  f i l e s ,  interviews. ' 

i - i 

7 Jan  Draf t  o u t l i n e  of evaluat ion r epo r t  prepared. 

13 J a n  t o  Evaluation team i n  Seaegal ( 'h i s s ,  Bandia, f i e l d  , . 
12 Feb t r i p  to  S ine  Saloum and Dakar); 

7 Feb Presen ta t ion  t o  AID of preliminary r e s u l t s  and 
conclusions of the  evaluation. 

10 Feb Presen ta t ion  t o  SEEF and CXRF of t h e  preliminary 
r e s u l t s  and conclusions of the  evaluat ion.  

6 I \  







There is as y e t  no s i n g l e  system i n  use by t h e  DGEF f o r  compiling 

techn ica l  and f i n a n c i a l  da t a  f o r  p lan ta t ions .  Consequently, t o  b r ing  

together  var ious  t e chn i ca l  notes  and records ,  f i che  p a r c e l l a i r e  forms 

were developed based on the  format suggested i n  the  EUnistSre de  l a  

Coop6ration1s YGrnento du Fo re s t i e r .  Compartment h i s t o r i e s  were recons- 

t r uc t ed  from the  notes  and r eco l l ec t i ons  of  PmFOB Eores t r y  t echn ic ians ,  

- foremen, and workers. 

Daily f u e l  a l l o c a t i o n  forms, employed by t h e  p r o j e c t  since 1981, 

were use fu l  f o r  es t imat ing  amount of time spent  by bul ldozers  and t r a c t o r s  

i n  d i f f e r e n t  operat ions .  However, records of operat ions  by engine hours 

- spent had no t  been kept.  There was no way of recons t ruc t ing  labour  

inpu ts  f o r  var ious  nursery operat ions .  

A system of comptabil i tS analyt ique had not  y e t  been developed by 

the  PARFOB p r o j e c t ,  nor  has DGEF devaloped such a system f o r  p l a n t a t i c a  

fo r e s t ry .  The t e a  attempted to  use as  a guide the  X n i s t Z r e  da Coopi5ra- 

t i o n  pub l i ca t i on  "Guide dlEvaluat ion Economique e t  Financiare  des  P r o j e t s  

Fores t i e r s"  (XinistGre de l a  Coopgration, 1979), however t h e  methodology 

of t h i s  pub l i ca t i on  is or ien ted  towards p r i v a t e  industry ,  wi th  t he  

i n t e r e s t  of t h e  government s i d e  being l im i t ed  i n  t h e  eva lua t ion  t o  a 

determination of t he  type of t a x  t o  be  imposed on a p a r t i c u l a r  p ro j ec t .  

"Cost Accounting and t h e  2faintenance of Records f o r  Monitoring and 

Evaluating P l an t a t i on  Projects"  by J . B .  B a l l  (FAO, 1981) was obtained and 

t r ans l a t ed  i n t o  French f o r  use dur ing the  da ta  compilation s t a g e .  

The proposed method r e l i e s  on a much more de t a i l ed  record of l a b o r  and 

equipment use  than has been kept i n  t h e  PARFOB p ro j ec t .  However, t h i s  

pub l ica t ion  served a s  a u se fu l  o r i e n t a t i o n  t o  t he  work. 



Before January, 1983, t he  eva lua t ion  team was unaware of a concurrent  

e f f o r t  undertaken f o r  t he  Club du Sahel t o  analyze recur ren t  c o s t s  i n  - 
f o r e s t  p l an t a t i ons  (Morel and Pajor ,  P982), i n  which t he  s u b j e c t  of d a t a  lc- 

compilation and ana lys i s  is t r ea t ed  extensively .  Similar ly ,  w e  were itnA 

aware of t h e  var ious  record keeping for= developed i n  Mali f o r  f o r e s t  

p lan ta t ions  ( s p e c i f i c a l l y  Eonns developed by G.Ligney appearing i n  t h e  

abovementioned s tudy) .  The s tudy by Morel and ~ a j o r '  f o r  t he  Club du Sahe l  

t i t l e d  Po l i t i ques  Fo re s t i a r e s  au Sahel was received i n  Dakar i n  January, 
/ 

1983. It promises t o  be a most u se fu l  compilation f o r  f u t u r e  reference.  

A series of f i ches  f o r  record keeping o f  var ious  operat ions  i n  

PARFOB had been .proposed' i n  1982 by Hr. Sambou GuOye of CNRF t o  PARFOB 

technicians .  With me exception (Livre Journal  des Zngins) t h e s e  f i c h e s  

had no t  been adopted. M r .  GuSye .undertook a f i r s t  approximation of  t h e  

ecmomic aspect  of t he  p r o j e c t  i n  e a r l y  1952 and prepared a d r a f t  r e p o r t  

t h a t  was made ava i l ab l e  t o  t he  evaluat ion team by CW?F i n  January,  1983, 

'following. an i n t e r n a l  review by CNRF and DGEF. 

3.2 The Pro jec t  Paper a s  a Point o f  Comparison 

Several  d iscrepancies  and mistakes were found i n  t he  p r o j e c t  paper 6 

document, rendering i t  d i f f i c u l t  t o  we as a poin t  o f  comparison. There 

a r e  e r r o r s  i n  two key t a b l e s  .Table A-1 Financial  Plan (p.21) has  numerous 

e r r o r s  of addi t ion.  Secondly, on page 25, t he  annual operat ing expenses 

a r e  t o t a l l e d  erroneously,  r e s u l t i n g  i n  an under-estimation by $70,000 

per year  of these  cos tu. 

- An important discrepancy, discussed i n  g rea t e r  d e t a i l  i n  t he  techni- 

c a l  ana lys i s ,  concerns t he  use  of r a i n f a l l  averages f o r  a h i s t o r i c a l  per iod 



of very favorable  r a i n s  (1931 - 1960), as  i n d i c a t i v e  of expected r a i n f a l l  - 

at  t h e  p r o j e c t  zone. - 
The'economic, f i n a n c i a l  and s o c i a l  analyses s ec t i ons  of t he  p r o j e c t  - 

paper were t r a n s l a t e d  and d i s t r i b u t e d  t o  PARFOB and DGEF co l labora tors  

dur ing  t h e  f i r s t  s t ages  of t h e  e v a l u a t i k .  P r i o r  to t he  eva lua t ion  - 
& 

e f f o r t  these  important descr ip t ions  had no t  ceen a v a i l a b l e  t o  t h e  
- 

Senegalese p ro j ec t  personnei i n  PARFOB 'and CNRF. The p r o j e c t  is  summa- - 
- 

r i z e d  i n  French i n  t he  Pro jec t  Agreement, i t  ~ h u u l d  be  noted. 



. *  
- 
,- C. DESCRIFTION OF THE PROJECT 

- 

-- 
1 Only t h e  p r i n c i p a l  f ea tu re s  of t he  p ro j ec t  are summarized he re ,  

.- with emphasis on those aspects  used as pr inc ipa l  po in t s  ,of re fe rence  o r  . 
B 

comparison dur ing t h e  evaluation.  . 
1 .  

1.0 Pro1 e c t  Document . 
- The p r o j e c t  was designed i n  1979,. at a moment i n  time when t h e r e  - 
- 

was a g rea t  dea l  of o f f i c i a l  a t t e n t i o n  lieing focussed on the  fuelwood 

crisis i n  t h e  Sahel,  and a t  t h e  e a r l y  s t age ,  though no t  t he  beginning of  

a response by USAID and o the r  donors t o  t h i s  problem. The p ro j ec t  is' 
m 

unique i n  t h e  Sahsl  i n  its emphasis on urban charcoal  supply. Dakar s t&ds * a 

- 

out  among Sahelian c a p i t a l s  f o r  its high consumption of charcoal  ( 1  mi l l i on  1 

qu in t a l s  of charcoal  annually when t h e  p r o j e c t  was designed, i n  1979) . 
Further ,  no s i g n i f i c a n t  experience with  l a r g e  s c a l e  fuelwood p l an t a t i ons  

had y e t  accumulated i n ,  t h e  Sahel at  t h a t  moment, whi le  elsewhere i n  t h e  , , 

- 
world s i m i l a r  p l an t a t i ons  were being grown under much more favorable  

r a i n f a l l  (e.g. 1,500 mm o r  more i n  Braz i l ) .  Thus t he  p r o j e c t  wa$ (and is) 
A 

,i: ' 

viewed as a p i l o t  p ro j ec t .  

. I <, 1.1 ' Pro lec t  goals and r e l a t e d  ob jec t ives  . I 

These are summarized i n  the  l o g i c a l  frlamework ana lys i s  (Annex A ) . : - 
Goals : To ha1  t o r  reverse  environmental d e t e r i o r a t i o n  due , to,  l o s s  - 

of  f o r e s t  cove: and t o  s t a b i l i z e  o r  increase  na t i ona l  fuelwood production 

and reduce t he  s u s c e p t i b i l i t y  o f  na t i ona l  f o r e s t s  t o  drought and o t h e r  

weather va r i a t i ons .  These broadly s t a t e d  goals would be  achieved through 

a r e a l i z a t i o n  of t he  p r o j e c t ' s  purpose. 
\ 

1 

'I 

I 

,I .\ 
, , 

5 .  

'3 . , c ,. 
1 ,  

.v  r 
< I  8 _ 
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Purposes : 

( I )  Improve e f f i c i ency  of iirewood production f o r  Dakar 6 ThiPs. 
- 

.,,.(2) Provide employment, improve *ene;al environment and revenuLs 

f o r  t imbercut ters  and v i l l a g e r s  i n  t he  ThiDs region. 

' (3) Reduce pressure  on f o r e s t  cu t t i ng  elsewhere. 
I 

These purposes would b e  a t t a i n e d  i f  the  following ou tpu ts  were 
= 

real ized.  . - 
1 - 

Outputs : - 
(1) Successful production of 3000 ha. of iast-growing t ree  I opecies I #  - 

t o  produce 6X of ' l oca l  (Dakar) fuelwood needs. 

(2) Employees of DGEF t d i n e d  and capable o man&ag and 
I /  I 

developing , f uelwood pro j ects . 
- . - - 

(3) A fuelwood 'production system which can be b e d  as a model 

f o r  o ther  p ro j ec t s  . 
Inputs:  The planned inpu t s  a r e  b r i e f l y  summarized here. The t o t a l  

AID grant was $3,134,000.. In add i t i on  t d  financing' a l l  equipment, 1 / 3  of - - 
* b , I. 

t he  manpower, and 213 of t he  p r o j e c t  overhead, t he  p ro j ec t  i npu t s8 inc luded (  

(I) Technical a s s i s t ance  I 

! ) . '  

Ti # . '  . , .  Fores t  mnagement s p e c i a l i s t  , four  I , ? I  years  ., ,. ' 
, %  . * /  , . 

> .<  Peace Corps Volunteer (mechanic) , four  years  ., , 
' ,: L 

, - 
i.. I 

. Short- term consul tancies  , 10 man-rnontis . I 

. 2 

I (2) Training ( l o c a l  and abroad) .' . 

(3) Research. - 

I .  
1 

(4) S o i l  surveys; 
I - 

t 

- A,;. I 

'" ' / 

, , - J , ' > Ii . ' , 
( I  . . I _ - , 

-LC:,"- - * I  
Y 

! - ,  , , 
A 

* ' \  
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- 

1.2 Technical ana lys i s  'J  
I 

These were based l a rge ly  upon t h e  r e s u l t s  of th ree .years  of trials - 

= 

(I76 through '78) a t  CNRF1s Bandia research s t a t i o n ,  p a r t i c u l a r l y  as 

regards p l an t  a t  ton  es tablishment and ( I  maintenance. Production es t i m a f  e s  

3 of 10 t o  15 m /ha/year were "based on the CNRF trials at Bandia" , 

-- (p. 10 Pro jec t  Paper) . I n  Annex A, Technical Analysis, L t  is s t a t e d  t h a t  
\ ' ' I  3 ' 

It.. . the  (CNRF Bandia) da t a  provide proof t h a t  on t h e  tyo major s o i l  . 
- zu'' 

types,  when r a i n f a l l  is about normal, (500 nrm per  year) ,  ~ u c a l y p  tus  , ; . , 
- 

3 - 
. * -- - camadulensis can produce from 10-15 cubic meters of s o l i d  wood pe r  h e c t a r e  ,. ,+" 

- .. . - - 
8 ,  I tmlj 

pe r  year  f o r  four years ,  o r  over 20-50 times t h e  production i n  n a t u r a l  , , 
- ,  8 ,  

, ., 
f o r e s t s  i n  mo= t areas  of Senegal". (p. 14 Anrex A, USAID, 1979) .' The ,. 

< 3 

pro jec t  paper does nut re fe rence  any CNRP publ ica t ion  as a d a t a  source ,  ' 

L> ' .  
I. I 

. L ,. 
however. 

I 

Rainfa l l  r eg i s t e r ed  a t  MIBour' during 1933-1950 a n d  averaging 739 ,? . 
y ,  ' 

i . I -  , I - - 
. \ ;  i : +  . :  

per year  was taken as i l l u s t r k v e  of the  average f o r  the "proj act - ,  zone". 3 f 
I \  

- ,  
X t  was assumed t h a t  750 has  p e r  year  c6uld b e  .pl&ted,A , I d  a c and that.,  

\ ?, s m  

8,000 has of  s o i l s  s u i t a b l e  fo r p lan t ing  could 'b= found ' i n  the'. ~ a n d i ?  ' t - 
, , 

1 2  
. , ,  

I '  , - I k 
1 1 '  

Forest  . . . . a >  . ye; , 8 ,  , .  9 - , : ,  'f $ ; '  , 
. h 4  

. , , ' ' ,  
, " . Q  ' ,  

A seedl ing  production of 700,000 per year was' projecfied. ' A  de,e$ c 'I , I  

' ,,I. , 
. ? ,  I , 1 . < U  " . I ,  , 1 -  

w e l l  .was t o  be d r i l l e d  t o  provide es t imi ted  watt& ne;ds .of 100 .cubic  ) . ,  . 
1 

5 I . I  

, 5 .. meters' per  day. 1 .  t <. . , , , ' , > '  
8 * 

,I 
I , . . > ., 1 : ." 

1.3 Economic Analyses . . - I - . .  , - '.. . ,'. . . - v , ,  . ' . , ' '.' .. \ - 

t'' . ,  
i. 

The economic ana lys i s  assumed a demand f qr.'iuelwood. i n  bakar h) growing . c , % , - 
I .  :, , >, ." t< - '* 

a t  7X a year ,  from a l eva1  i n  1979 of bne -mi l l ion .  qu in ta l& br charcoal, ' -and'  . , - 
I S  . 1 I 1 
I d  I , , r , '  

r ' 
I I , ' .  

41,000 s t e r e s  of firewood, much of which 'was being. prbvided' , f by l a & e s  , " I  - 
> 3: 

I*: . Fd 

* I ,, , s ' , :..- 
2- 

. )  i < , -  . 0 l i  
;; 9 , *- P l , l  , I '  

, $ /  , I . . s . + ' ' ,  , , :: ' I . .  ' . , . /  . - . 1 ,  I 1 2  ' > : I .  

' '. , . 
v 2 1' C . ~,, +'. . ' L 

, - 
I *: .r \ I )  * - ,  . , ,  
y!(;iic-,,.L, ! ,  c , .  . , , 'I " ' ? 

i *..I.. ..I . . . . . ..l .. . . , - ', I , . ,  , . . .  ii$. l _ l ^ . ,  .:' 1 / . ,T  . . ,  - L  
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Table C-2. Estimated Annual Operating Expenses - 

(p lan t ing  year)  

A. Administration and General Support 5FCFA - 
1) Personnel I .  

- 
, . Administrative 5,640,000 
I . SMlled/semi-skil led 1,380,000 

2) Equipment ( a l l  cds ts ,excluding depreciat ibn)  
- 

. Bulldozer (1500 hrs  X 2 X 5.000 CFA/hr) 15,000,000 . Pick-up (10.000 km X 2 X 30 CFA/km) 600,000 . 5-ton t ruck (8.000 km X 1 X 80 CFA/km) 640,000 . Tractors  (1.000 hrs  X 10 X 1.200 CrA/hr) 12,000,000' 
3s 

3) Overhaad ( e l e c t r i c i t y  generation,  bui lding - 
r epa i r ,  communications, o f f i c e  space r e n t a l s ,  - 

- 
misc.) 4,300,000 

Sub- t o t a l  39,560,000 
\ 

B. Nursery 

1 )  Personnel 

- . ~ k i l l e d / ~ e m i - s k i l l e d  4,500,000 
- . Laborer (permanent) 5,280,000 . Laborer (part-  time) 5,250,000 . 

2) Wsc.  (minor r e p a i r s ,  renewal of l o c a l  
mater ia l )  !J 1,000,000 , 

Sub- t o t a l  16,060,000 

C. P lan ta t ion  

1) Personnel 

. Skil led/semi-ski l led 6,000,000 . Laborer 13,200,000 

Sub-total . 19,200,000 - - 

' ,  - .. TOTAL 59,820,000 o r  
,j , ' 

/? , 
;, . . 
11 1 

$ U,S- 271,909 @ 220 FCPdl/ 
,I . 

I - . ,  y$:/, . s1.m 
;,3 < : ,' 

4 . 8  . 
5 , ; ! i i ' ) ~  , -- , 

7 % .  
r. 

2%,-: ? - . , 
' 4. , I .  , 

L - I '  t 



Table C-3. Equipment Purchases, Planned and Actual 

(purchases d i r e c t l y  by AID) 

I t e m  
7 

planned (a) 
Cost - 

Difference Actual cos t  

2,D-6 Ca te rp i l l a r  t r a c t o r s  
w/blades and r ippers  $ 190,900e 

Brush rakes fo r  D-6's (not planned) 

3-ton t ruck  15,000 
( f o r  5-T t ruck)  

78 hp t r a c t o r s  
65 hp t r a c t o r s  
disk harrows 
f l a t  bed t r a i l e r s  
tank t r a i l e r s  
one-tooth sub-soiler 
r ippers  (not planned) 

Sub- t o t a l  268,600 

Meteorological i n s  trurnents 1,500 

Mechanic too ls  . 
J 

12,000 

Tools & surveying equipment 5,000 

Massey-Ferguson ( t r ac to r )  
spare  p a r t s ,  d isks  not  planned 45,000 

45, O O O ( ~ )  

not i n s t a l l e d  

Well d r i l l e d  50,000 

1, 8 kw d i e s e l  genetztor  8;506 

Transformer (50 KVA) and 
i n s t a l l a t i o n  f o r  submersible 
e l e c t r i c  pump not planned 

TOTALS 565,500 

-I (a) From the  pro jec t  paper 

. (b) 12,000,000 CFA. B i l l  not  ye t  paid i n  December, 1982. 



- 
I 

1.5 Social  Analysis - 
- This ana lys i s  focussed on bene f i c i a r i e s  of t h e  pro jec t  including 
-. - 
- Dakar consumers of charcoal,  l o c a l  i n h a b i t a  , +,, . be employed, t 

and l o c a l  charcoal-making groups. / 

The analysfs  of consumption decived an  average da i ly  pe r  c a p i t a  

conaumpcion of charcoal i n  Dakar of 0.34 kg, pro j ec t i ng  th& t h e  p r o j e h t l e  
1 :I 

d production would a s s i s t  i n  "regular iz ing fuelwood aupply m d  p o t e n t i a l l y  

price" f o r  a t a r g e t  group comprising 85% of t he  urban population i n  
- 

Dakar and T h i h  (Butane users  were est imated t o  comprise 15% of t ha  
- 

urban, populace).Charcoal l i censees  who e x p i o i t  t he  p lan ta t ion  would 

make a 34% p r o f i t ,  on Bandia p l a n t a t i o n  charcoal  a s  compared t o  a p r o f i t  

- of 26% from opera t ions  loca ted  i n  t h e  Sine Saloum o r  Casamance. The 

analysis  noted t he  c rea t ion  o f  50 permanent jobs  and 200 to 300 p a r t  
d , 

. /, 
'(, 1 . time jobs represent ing an ou t lay  of 4.4 m i i l i o n  FCFP, per  yea r  i n  . ,, 

1 L "  

*- 

s a l a r i e s .  It was an t i c ipa t ed  t h a t  a " large percentage of those $h i r ed  w i l l  

be women" (p .9,  Annex C, USAID, 1979) . I 

",, . * J  < 

I . ,  

2.0 Discussion 
7 ' 1  

I , / .  

The p r o j e c t  paper was not  t r ans l a t ed  i n t o  French, except f c r  those 

por t ions  t h a t  were summarized f o r  use i n  t he  p ro j ec t  agreement. The 

document was no t  there fore  f u l l y  shaked with  the  Senegalese persons who . 

are involved i n  t he  p ro j ec t ,  e spec i a l l y  PARFOB s t a f f .  A t  t h e  onset  of 
. r $  - 

t he  present  evaluat ion,  however, t h e  economic, s o c i a l  and f i n a n c i a l  . .I 
- 

analyses were t r ans l a t ed  and shared with Senegalese counterparts .  
4% " 

It would appear,  never theless ,  t h a t  t he  p r o j e c t  paper was of minimal- 

', .< 

a I .  
value as a working document usefu l  f o r  coordinat ing p rb j ec t  managemeni 

and implementation. I .: J p . , , .  
-1  ' , ' 

2 \ - - . . 
-. - : 1 / ' ) I  

, $  
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1 .  , 
D. PROGRESS AND EIESULTS, 1979 TO, DEC. 31, 1982. 

, '" 0 

- 

This s e c t i o n  summarizes and h igh l igh ts  c e r t a i n  maj'or ' a d ~ n i s t r a t ~ v e  

ac t ions  events i n  t h e  evolut ion of t h e  project ."  It is-  6ased on bi-  

monthly progress r epo r t s  by AID p ro j ec t  'management personnel, o t h e r ,  

i n t e r n a l  AID documentation, j o i n t  reviews; and the  observations of  t h e  
\ 

evaluation.  

1.0 P ro j ec t  Start-up and calendar  of events 

1979 - -. 
*Y P ro j ec t  agreement signed. 

Nov Aer i a l  photography taken ' (black and white) .'; 

Dec Pro jec t  , d i r ec to r  (Mr. Voyni) 'designated. ;,, - 

1980 - 
Jan orders '  f o r  Ca t e rp i l l a r  t r a c t o r s  and wheeler! t r a c t o r s  

prepared. 4 

Two Peugeo t pick-ups b;dered a f t e r  waivers bb talned: 

Feb Nursery development a t  t he  Bandia , s i t e  i n i t i a t e d  wi th  
equipment borrowed from DGEF. 

March P ro j ec t  .bank account open=d i n  ~ a k a = ,  but  done i nco r r ec r ly  . - 
DGEF advances funds to  cover s tar t -up expenses. 

April  S o i l s  s c i e n t i s t  and hydrologis t  a r r i v e  Eorshbrt - term 
technica l  ass is tance.  , , 

I 

- 
: S o i l s  reconnoitered and s i t e  p repara t ion  begun. 

4 $ , i 

- 
I s  . May Second b i t  .by s o i l s  scientists., .(Eowers and Brown). 

David Gibson takes pos t  a s  American Co-director. 

- DCEF advance funding runs ou t .  Bank account s t i l l  unopened. 
DGEF submits garage /a te l ie r  cons t ruc t i on  plans t o  AID. 

,< , , Pro jec t  works with borrowed equipment. Problen~s with 
-$. J performance bonds and shipping delay ordered equipment. 

. , 4 ' 
, : t  - ' 'I . , 

1 : .  , ' 
- 

June ' D-6's del ivered but without btush rake. S i t e  prepar&ion 
continues bu t  with blades,  and vi th: borrowed. D - 7 . ,  

. , ' 3. 
, ' /  

i: % 2 

. ' < A  , , ,. ' ;'2 
" , 

. 8  ( . .  , . ,. . . . -k J ' * , > t ? '  , ,:: , J, 4 . , . A  f . 
7 



Ju ly  Bank account i n  Dakar opened. and 20 mil l ion FCFA deposited.  
B i l l  payment slow and b i l l s  g e t  l o s t  at Ydn. of Finance. 

M r .  Woyni is replaced by M r .  Sidib6 a s  p ro j ec t  d i r ec to r .  

Mr. Wilhelm, PCV mechanic a r r i v e s  on p r o j e c t ,  
150 hec ta res  planted.  
1981 sites i d e n t i f i e d  using s o i l  survey results ' .  

AID *ccant rac t s  a r c h i t e c t  to. prepare  pJans f o r  the  garage/ 
a te l i  m. 
ISRA/DGEF agreement made f o r  complementary research.  
Research plan submitted. Sep t 

Bank account i n  ThiOs opened but  done i nco r r ec t l y ,  
( i n  Tdrissa  Mbaye's name). 

S o i l s  s c i e n t i s t s  (Brown and a s s i s t a n t s )  r e  turn t o  
continue survey of Bandia f o r e s t ,  

& 

Nov 

4 

Dec 

~ a r a g e /  a t e l i e r  plans submitted t o  GSnie Rural f o r  
appel  d ' o f f r e s .  

Min. de 1'Equipement Rural prepar ing appel d ' o f f r e s  
f o r  t h e  we l l  a t  the  nursery. 

Jan  Tractors  & accessor ies  (except t r a i l e r s )  del ivered.  
D-6 brush rakes delivered.  
Well d r i l l i n g  begun and reaches 157 m. 
Funding f o r  CNRF research being processed. 

Nechanics t o o l s  arr ived.  
Bids received f o r  ga rage / a t e l i e r  construction.  
Nursery s e t  up and fenced. 
Well funct ioning with d ies  e l  generator.  
Land c l e a r i n g  of 700 hec ta res  proceeding, but 400 has, 
not  explo i ted  by charbonniers due to  delays. 

Feb 

- - t o  

Apri l  

June 650 hec ta res  planted,  SO less than planned (due to  
ea r ly  terminat ion o f  ra iny season).  

t o  
Excess seed l ings  given t o  PVO's and o ther  GOS e n t i t i e s  

Dec (AFRICARE, CRS , DGEF, SODIF'JA) . 
S i t e  p repara t ion  f o r  ' 82 parce l s  begins. 

. Transformer t o  permit hook-up of w e l l  punp t o  power 
l i n e  has : :not y e t  a r r ived .  

Emergency bidding procedure used t o  cont rac t  f o r  w e l l  
d r i l l i n g  re jec ted  by Commission Nationale des Contrats 
e t  Marchk, making i t  impossible t o  pay f o r  the  wel l  
(which was f inished and functioning) . 

i I 



1982 - 
Jan 

March 

April  

June 

- to  

July  

Aug 

Sep t 

Many c a t t l e  invaded the  p lan ta t ion  and grasshoppers 
damaged seve ra l  compartments. 

Transformer f o r  we l l  cennerted. 

Emergency bidding procedure used f o r  ga rage / a t e l i e r  
con t rac t  is  r e j ec t ed  by the  Commission Nationale des 
Contrats e t  I4archSs. . 
S i t e  preparat ion and pursery se t  up proceeding. 

F ina l  f i e l d  t r i p  by s o i l  sutrvcyors . 
Tax waiver fo r  Massey Ferguson spa re  p a r t s  requested. 
Pa r t s  ordered. 

Spare p a r t s  a r r i v e  but canpot be de l ivered ;  uo waiver. 
AID unsuccessful i n  f inding replacement f o r  Gibson. 
J o i n t  review o f  p ro j ec t  takes place (June 30). 
A I D  proposes Freeman as in te r im co-director ,  with 
a s s i s t a n t ,  David Kingsbury, for v i l l a g e  fo re s t ry .  

Gibson departs end June. 
Tractor  t i r e s  waiver requested and tires ordered. 
B ie r l e ,  Wilhelm's replacement as PCV mechanic, a r r i v e s  
for language t r a in ing .  

. Garage /a te l ie r  con t rac t  passed t o  A I D  f o r  execution,  
and A I D  draws up PIO/T f o r  t h e  work. 

P lan t ing  s t a r t s  l a t e  Ju ly ;  6  illag ages around Bandia Forest  
p l an t  t rees .  

Wilehlm (PCV mechanic) depar ts .  Massey Eerguson spa re  
p a r t s  waiver obtained and parts de l ivered ,  including 
replacement d i sks  (heavier duty) .  

Tota l  of 750 ha. planted; 40,000 seed l ings  d i s t r i b u t e d  t o  
SODEVA, e t c .  
B ie r l e ,  unable t o  l e a r n  French, r e tu rns to  USA. 
Delay of p ro j ec t  f inancing supplement r e s u l t s  i n  cash 
flow problem i n  ThiOs. 

5 km of fence i d s t a l l e d  on nor th  and e a s t .  



Oct 

Nov 

& 

a Dec 

$60G,000 fund:!ng t o  end of p ro j ec t  received. 

Mechanical. and hand weeding continuing. 
9 0 

Third year  evaluat ion of PARFOB planned and d a t a  
c o l l e c t i o n  begins. 

Inter im,  3-month Eunding approved (Nov '82 through 
J a n  '83) t o  allow PARFOB and CNRF t o  ad jus t  programs 
t o  ava i l ab l e  resources, f o r  ' 83 (80 mi l l ion  FCFA) . 
con t r ac t  with Roger Jones (Gibson' s replacement) was 
delayed, and h i s  a r r i v a l  rescheduled f o r  ea r ly  1983. 

A replacement PCV wchan ic  candidate not y e t  been found. 

I. 1 Discussion 

P r inc ipa l  adminis t ra t ive  problems have been delays i n  frectui t i n g  

long-term technLca1 a s s i s t ance  exper ts  ( f o r e s t  management s p e c i a l i s t )  ; 

adminis t ra t ive  problems r e l a t e d  to f inancing procedures; delays and 

apparent confusion r e l a t e d  t o  procedures f o r  import t ax  waivers; delays 

and confusion concerning contract ing procedures (a f fec t ing  both t h e  well 

and the  construct ion of p ro j ec t  bui ldings) ;  and delays r e l a t ed  t o  i n i t i a l  

procurement of heavy e'quipment by t h e  p r o j e ~ t  , i n  t u r n  a r e s u l t  of AID 

procurement procedures ( t he  performance bond queseion). 

The t o t a l  impact of these  d i f f i c u l t i e s  i s  most c l ea r ly  expressed, 

although not  wi th  p rec i s ion ,  i n  terms of time l o s t .  The consequences have 

been inord ina te  amount of management time spent  i n  t ry ing  to  remedy o r  
- 

r e c t i f y  s i t u a t i o n s  c rea ted  by e r r o r s ,  confusion and undue delays,  and -- 
i n  t he  f i r s t  year  -- a p lan ta t ion  sur face  of only 150 hectares.  - 

W i l e  a c e r t a i n  amount of time is usual ly  l o s t  i n  the s t a r t  up - 
phases of any p r o j e c t ,  and espec ia l ly  a " p i l o t  p ro jec t"  such as t h i s  one, 

t h e  continuing d i f f i c u l t i e s  experienced i n  connection with cont rac t ing ,  

f i nanc i a l  and procurement procedures i n d i c a t e  t h a t  a more fundamental 
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workers, and i n  a s e r i e s  of r e l a t i v e l y  s h o r t  t echn ica l  a s s i s t a n c e  

missions. 

The reconnaissance phase e n t a i l e d  to short-term consu l ta t ions  i n  

Apr i l  and again  i n  May, 1980. Exis t ing  maps, s t u d i e s  and Eield t r i p s  

were used t o  compile and l a t e r  publ ish  e 1:50,000 co lor  map of t he  s o i l s  

assoc ia t ions  of t he  3andia Forest .  These were c l a s s i f i e d  according t o  

s i t e  po t en t i a l .  This map was de l ivered  t o  t h e  p ro j ec t  i n  1981. 

The d e t a i l e d  survey was begun i n  October and November, 1980, by Brown 

and h i s  co-workers: 2,700 hec ta res  were surveyed and c l a s s i f i e d  u s ing  b lack  

and white a e r i a l  photography, taken i n  l a t e  1979. C ~ l o r  in f ra - red  photo- 

graphy had been taken i n  t he  summer of 1980, a t  t h e  t i m e  of maximum f o l i a g e  

b u t  de l ivery  had been delayed,  and i t  was t he r e fo re  not  a v a i l a b l e  t o  t h e  

survey team. The survey team commented t ha t  the  work would have been e a s i e r  

wi th  t h e  l a t t e r  photography, s i n c e  a t  the rime they were i n  t he  f i e l d  t h e  

f o l i a g e  of t h e  previous ra iny seascn  st511 rema'ned, ~ajhile i t  was absen t  

i n  t he  black and white photography being used. 

An add i t i ona l  3,200 hec ta res  was surveyed and conpiled on b lack  and 

whi te  photography i n  A p r i l  and May of 1982. The s o i l s  s e r i e s  were re- 

c l a s s i f i e d  at t h i s  t i m e  i n  terms of t h e i r  f o r e s t r y  p o t e n t i a l s .  

During t he  1982 v i s i t ,  t he  s o i l s  team a l s o  reconnoitered s e v e r a l  

f o r z t s  c lass6es  t o  t he  south ,  t o  ob t a in  a f i r s t  apprec ia t ion  of t h e  s o i l s  

i n  t h i s  zone of h igher  r a i n f a l l .  The Velor, Sangako and Bar ia  c l a s s i f i e d  

Im 
f o r e s t s  were v i s i t e d .  Only t h e  Velor fo r e s t  was considered t o  hold  

p o t e n t i a l  f o r  p l an t a t i on  f o r e s t r y .  - 



A map of  t he  1:5,000 d e t a i l e d  ( s e r i e s )  s o i l  survey had no t  y e t  been 

de l ivered ,  a s  of the end of 1982. I n  o rder  t o  guide t h e  s e l e c t i o n  o f  s o i l s  

f o r  p l an t a t i ons  s i t e s  i n  1981, 1982 and 1983, t r a c ings  wi th  t h e  approximate 

l oca t i ons  of compartments were made over an uncontrol led mosaic of t h e  

a e r i a l  photographs t h a t  had been used in '  t he  t a s k  of  pho to- in te rpre ta t ion .  

There is as y e t  no base map of t h e  p r o j e c t  on which t h e  information can 

be portrayed.  S t i l l  t o  be  de l ivered  by t h e  S o i l  Conservation Serv ice  was 

a p r i n t e d  map of the  de t a i l ed  sutvey.  Computerized techniques a r e  t o  b e  

used to  compile and prepare  t h e  map f o r  pub l ica t ion  at t h e  1:30,000 s c a l e .  

Discussioq: The s o i l s  survey f i e l d  work appears t o  have been c a r r i e d  

o u t  competently. Preparat ion o f  t h e  maps and r epo r t s  has  been less s a t i s -  

f a c t o w ,  however. The pr in ted ,  1:50,000 prel iminary map of  s o i l  associa-  

t i o n s  suggested more accuracy than was t h e  case, p rec i s e ly  because i t  was 

pr in t ed  and, moreover, p r in ted  i n  color .  Yu l t i p l e  copies were de l ivered ,  

a f t e r  t he  nore accurate  1:5,000 s o i l s  s e r i e s  work had begun. This r e ~ i i n e d  

a source  of confusion to  the  Senegalese personnel a t  PARFOB as w e l l  as t he  

American s t a f f  u n t i l  e a r l y  1983. Ih essence,  t h e  more d e t a i l e d  work 

i nva l i da t ed  t h e  information on t h e  published 1:50,000 maps. These should no t  

have been published and de l i ve r ed  (o r  they should have been r eca l l ed ) .  

The 1:5,000 s c a l e  s e r i e s  survey,  on Ehe o the r  hand, wasnf t compiled even i n  

a working map form, and i t  ex i s t ed  only  a s  an uncontrol led mosaic of inter- 

p r e t ed  black and v h i t e  photographs, assembled on a plywood board. 

The l a ck  of an appropr ia te ly  s ca l ed  base map of t h e  Bandia Fores t  

prevented the  preparat ion of a map of the  d e t a i l e d  s o i l s  survey; Had un- 

con t ro l l ed  photomosaics shee t s  a t  t he  1:10,000 o r  smaller s c a l e  been 



- 

- 

ordered a s  p a r t  of' t h e  Teledyne con t r ac t  t h i s  problem would have been 

handi ly  solved.  . . 
- 

A second impediment t o  t he  f u l l  use o f  t he  s o i l s  survey work was t he  , 

f a c t  t h a t  t h e  repor t s  were not submitted i n  French, and i t  was only i n  1982 

t h a t  A I ~ / ~ a k a r  t r ans l a t ed  i n t o  French the  second of the t r i p  repor t s .  

The r epo r t s  submittad by t h e  s o i l s  survey, teams would have been 

more usefu l  i f  presented as  a s i n g l e  p rofess iona l  monograph a t  t h e  end of - 

t h e  survey work, r a t h e r  than as  t r i p  r epo r t s  with annexes. Several  re- 

c l a s s i f i c a t i o n s  of t h e  s o i l s  taxonomies i n  terms of p lan ta t ion  p o t e n t i a l  

were, i n  p a r t i c u l a r ,  sources of confusion. The e n t i r e  matter was f i n a l l y  

c l a r i f i e d  i n  a long dis tance telephone c a l l  t o  James Brown i n  January, 



3.0 P l an t a t i on  Development 

This s e c t i o n  descr ibes  and discuqses t h e  var ious  aspects  e n t a i l e d  

i n  t h e  development of t he  p lan ta t ion ,  s i n c e  1979. 

3.1 F a c i l i t i e s  

(a )  P ro j ec t  admin is t ra t ion  . 
The admin is t ra t ive  o f f i c e s  of  t h e  p r o j e c t  a r e  located i n  ThiOs, i n  

a l a r g e  house 20 ki lometers  by u:ryaved-road from the  p l an t a t i on  s i t e .  

This house i s  rented by t he  GOS and paid  wi th  counterpar t  funds. Bent 

ha s  remained unpaid, however f o r  l ack  of counte rpar t  monies. 

Nearby a house f o r  t he  American co-director has been rented through t h e  

PARFOB account supported by AID. Housing f o r  t h e  PCV mechanic was a l s o  

i n  ThiOs. Although the re  is a s  y e t  no replacement f o r  the  mechanic who 

l e f t  i n  August, 1982, t h e  house has been r e t s i n e d  by DGEF t o  temporari ly 

s t o r e  some $45,000 of spare  p a r t s  f o r  the  tea Yassey Perguson t r a c t o r s  

and t h e i r  accessory equipment, These w i l l  be eventual ly  s t o r ed  i n  

Bandia when the  garage and s to rage  bu i ld ing  has  been completed ( i n  P!ay,l?83). 

(b) Nursery f a c i l i t i e s  

The nursery i s  loca ted  opposi te  t he  town of Bandia (see  map, Figure  1 ) 

about 80 km sou theas t  of Dakar, i n  t h e  s i t e  of a small p l an t a t i on  of Khaya 

senegalensis  e s t ab l i shed  about 40 years  ago. An e x i s t i n g  v e l l  equipped 

wi th  a hand pump was deepened t o  about 25 meters f o r  the  1980 nursery.  

That yea r ,  a hand pump and watering cans were used t o  draw and d i s t r i b u t e  

t h e  water .  

I n  e a r l y  1981, a w e l l  was d r i l l e d  t o  approximately 200 meters and 

i n s t a l l e d  wi th  an e i e c t r i c  submersible pump. During 1981, a ren ted  d i e s e l  



powered genera to r  supp l i ed  power t o  t h e  pump. I n  January, 1982, a SO KVA 

t r ans fo rmer  was i n s t a l l e d ,  making i t  p o s s i b l e  t o  u t i l i z e  t h e  SENELEC power 

l i n e  which passes  by Bandia. A p ressu re  tank was i n s t a l l e d  and d i s t r i b u t i o n  

l i n e s  wi th  f a u c e t s  were l a i d  o u t  t o  t h e  nurse ry .  Also a branch l i n e  was 

extended t o  the  v i l l a g e  of  Bandia on t h e  o p p o s i t e  s i d e  of  t h e  road,  t o  

f u r n i s h  po tab le  water  f o r  t h e  v i l l a g e .  

The i n s t a l l e d  pump and t ransformer  are much more powerful than  t h e  

p r o j e c t  paper had proposed. The p r o j e c t  paper had recommended a n  8 IC(J 

d i e s e l  powered e l e c t r i c  genera to r  c o s t i n g  $3,500 and a 2 h.p. deep w e l l  

electric j e t  pump, which toge the r  with the  p r e s s u r e  tank and d i s t r i b u t i o n  

sys tem would c o s t  an  a d d i t i o n a l  $15,500. The purchase and i n s t a l l a t i o n  

of t h e  50 KVA t ransformer  a lone  has  c o s t  more than  $33,000. Yixeover, 

d u r i n g  t h e  Eirst s i x  months o f  1 9 8 2 ,  a t ransformer  had t o  b e  r e n t e d  u n t i l  

t h e  s u p p l i e r  could import t h e  one purchased by PARFOB. In  the judgement 

of t h e  AID engineer ,  the  installed transformer  and pump a r e  cons ide rab ly  

over-dimensioned r e l a t i v e  t o  t h e  t e c h n i c a l  requirements. 

The p r o j e c t  paper c a l l e d  f o r  t h e  c o n s t r u c t i o n  oi a  garage and 

workshop b u i l d i n g  with s t u r a g e  space ,  and t h e  r e f u r b i s h i n g  of an e x i s t i n g  

house t o  s e r v e  a s  a res idence  f o r  p r o j e c t  s t a f f .  The development of  

c o n s t r u c t i o n  p lans  f o r  t h e s e  f a c i l i t i e s  was delayed cont inuously .  The 

most. s i g n i f i c a n t  delay was caused by the  r e j e c t i o n  by t h e  S o m i s s i o n  

Na t iona le  de  Con t ra t s  et March& of the  emergency bidding procedure 

(15 days published n o t i c e  a s  opposed t o  30 days) used t o  s o l i c i t  b i d s .  

The USAID mission f i n a l l y  undertook i n  j u l y ,  1982 t o  l e t  and admin i s t e r  



t h e  c o n t r a c t .  A l o c a l  engineer ing  f i r m  was h i r e d  t o  monitor t h e  work, 

which began i n  September, 1982. Since  work began t h e r e  have been many 

a d d i t i o n a l  dal.ays, inc lud ing  work stoppages t o  p r o t e s t  de lays  i n  payment 

o f  s a l a r i e s  by t h e  c o n t r a c t o r .  Delays have a l s o  been incur red  i n  p rocedures  

for '  o b t a i n i n g  duty f r e e  m a t e r i a l s  used i n  t h e  c o n s t r u c t i o n .  T o t a l  c o s t  

of t h e  work w i l l  be  20,'383,000 CFA, which a t  t h e  exchange r a t e  of  350 CFA/ 

$ 1  is  s l i g h t l y  less than t h e  amount budgeted i n  :he p r o j e c t  paper  (363,300 

o r  22,330,000 CFA a t  350151). 

(c) Discuss ion 

Delaysain the  c o n s t r u c t i o n  of the  bu i ld ings  a c  t h e  nursery  s i t e  have 
. . 

been p a r t i c u l a r l y  inconvenient .  Proper o r g a n i z a t i o n ,  s t o r a g e  and c a r e  o f  

equipment and s u p p l i e s  has  been s e r i o u s l y  h i n d s r i d .  !Jerk on engines ,  

r e q u i r i n g  c l e a n l i n e s s ,  has  been p a r t i c u l a r l y  a f f e c t e d .  S torage  of  l u b r i -  

c a n t s  i n  a r e a s  f r e e  of dus t  and sand has been v f r t u a l l y  impossible.  
0 

Storage  o f  p e s t i c i d e s  has been inadequate ,  with t h e  products  be iag  l e f t  

i n  the open a i r ,  where s u n ' s  rays slowly d e t e r i o r a t e  t h e  p l a s t i c  s a c k s .  

The w e l l  d r i l l e d  i n  e a r l y  1981 has  not: y e t  baen ?a id  ( a s  of Efarch, 

1983),  because a s  i n  t h e  case  of t h e  c o n t r a c t  f o r  t h e  garage  and house, 

t h e  emergency bidding procedure used by CGEF t o  l e t  the  c o n t r a c t  was inva- 

l i d a t e d  by t h e  Commission Kat ionale  'de Contra ts e t Y ~ r c h 6 s .  Bowever, 

t h a t  d e c i s i o n  was no t  taken u n t i l  December, 1981, a f t e r  t h e  w e l l  had 

a l r e a d y  been d r f l l e d  and completed (work on t h e  w e l l  was done dur ing  Jan .  

20 t o  Feb. 7 ,  1931). 

PAJ3FOB cannot pay the  c o n t r a c t o r ,  because tha Xinis  t r y  of Tinance 

would n o t  approve t h e  voucher, t h e r e f o r e  t h e  t r a n s  f a r  of funds t o  t h e  



PAWOB account at: t h e  Union SQnSgalaise des Btlnques i n  ThiQs. A I D  w i l l  

no t  pay f o r  the  w e l l  f o r  s i m i l a r  reasons,  t h a t  is ,lack of normal 

con t rac t ing  procedures.  Despite a number of meetings i n  1982 wi th  the 

concerned p a r t i e s  and a l e t t e r  from Hr. .El  Hadj Sene Directeur  of DCXF 

t o  the Prime Min is te r  request ing a r eve r sa l  of t h e  i nva l i da t i on  dec i s ion ,  

t he  mat ter  had not  been resolved so as t o  make payment poss ible .  The 

outs tanding b i l l  i s  12  mi l l i on  FCFA. 



Procurement end management of equipment 

A number of problems,.have beset  t h i s  aspec t  of t he  p ro j ec t ,  however, 

t he  over-riding problem was t he  under-estimation of t h e  power and weight . 

af  t he  machinery needed i n  t he  pro jec t .  Procurement delays and 

complications from overseas suppl ie rs  have a l s o  been vexing. 

(a )  Procurement, 

During t h e  f i r s t  p l an t a t i on  year ,  1980, t h e  p ro j ec t  had t o  borrow 

equipment from the  Ddpartement des Tralraur. Publiques and from the  Direcf ion 

Rggionale des E ~ U X  et  Forsta.  Whereas t he  purchase orders  f o r  t h e  10 

wheeled t r a c t a r s  and the  two D-6's were i n i t i a t e d  in January 1980, t h e  

D-6's were not  received u n t i l  June and then nor, equipped with  brush 

rakes ,  whi le  t he  Massey Fcrguson t r ac to r s  and accessory equipment 

( t r a i l e r s ,  water tanks) were not  received u n t i l  January, 1981. 

The performance bond requirement delayed s e l e c t i o n  of t he  supp l i e r .  

Suppl iers  i n  both canaha and t h e  USA had to  be used. Tzble C-3 

summarizes A I D  procurement ac t ions  f o r  t he  p r o j e c t ' s  haavy equipment 

and o ther  i t e m .  

The Division du EiIatSriel manages t h e  p r o j e c t  equipment a1 though the  

p ro j ec t  accountant is administratively responsible  f o r  t he  e n t i r e  inventory.  

I n  p r ~ c t i c e ,  during t h e  first , tw? g ' .  . ra,  the  PCV aechanic who was ,n t he  

p r o j e c t  ! .~ok  on the  r s s p o n s i b i l i t y  fo!: managing and maintaining the  heavy 

equipment. H e  personally performed a l l  r ou t ine  maintenance and r e p a i r  t asks  

nr the C a t e r p i l l a r  t r ~ c f - o r s  and the Yassey Ferguson t r a c t o r s .  The l o c a l  

C a t e r p i l l a r  Tractor  rapcesentat ive  i n  Dakar, Nanutention Afr icaine,  

undertakes major r e p a i r  job@. . 



Two mechanics a s s i s t e d  M r .  Wilhelm. !hen he departed i n  August, 1982, 

a t h i r d  mechanic was hired.  Now a l l  maintenance and minor r e p a i r s  are 

done by the  Senegalese mechanic team who have ava i l ab l e  tc .  them a pick-up. 

Assignment of tasks  to the  equipment is done by M r .  Sy, t h e  head of t h e  ' 

Divfsion du Matgriel ,  who e s t ab l i shes  a p l an  f o r  d i spos i t i on  of the 

equipment a t  t h e  onset  of t he  land-clearing period. 

Diesel f u e l  is provided on a da i ly  h a s i s ,  t h a t  is, tanks are n o t  

f i l l e d  up. Daily records a r e  made of t h e  d i s t r i b u t i o n  of d i e s e l  f u e l  

and t h e  t t e  work being done by each p iece  of equipment. 

Vehicle l og  bocks fo r  the  c a t e r p i l l a r s  and wheeled t r a c t o r s  have n o t  

been kept i n  t he  pas t .  I n  November, 1982, M r .  Sy was organizing and 

systemat iz ing t5e maintenance and r e p a i r  work f o r  t h i s  equipment, inc lud ing  

t h e  matter of log  bcoks (carnet de bord) . 
I d e n t i f i c a t i o n  and purchase of t i r e s ,  tubes and spa re  o r  replacement 

p a r t s  had i n  t he  pas t  been done exclusively  by M r .  VFlheTm. Now i t  is done 

by M r .  Sy and h i s  head mechanic, with the  a s s i s t ance  of t he  American co- 

d i r ec to r .  

Diesel  f u e l  has been purchased twice a year ,  d i r e c t l y  by AID. 

Consump t i c n  In  a 750-ha p lan t ing  year  is approximately 140,000 i i t e t s  . 
Gasoline was suppl ied by both t he  Gp3 and AID,  but  mostly by AID. The 

p r o j e c t  d i r e c t o r  received an  allotment of gasol ine  from SEEF i n  1980, 

1981 and p a r t  o f  1982, u n t i l  t he  t h e  when USAID undertook t o  pay 

c w n t e r p a r t  cos t s  (as  pe r  the Xovember, 1981 agreement reached i n  P a r i s  

between t h e  GOS and var ious  donors). 

Support veh ic les  f o r  t he  p ro j ec t  a r e  shown i n  Table D - 1 ,  . 



Table D-1 Pro 4 ec t  Support Vehicles 

Contributed by 

Number Type Assignment --. . 

1 Peugeo t s t a t i o n  D i r r  : tor  
wagon 305 

1 Peugeot s t a t i o n  American Co- 
wagon 504 Direc tor  ' 

GOS Remarks -- 

1 Peugeo t pick-up Head, D i i r .  X 
du Matdriel  

1 peugzo t pick-up Head mechanic X 

1 na tsun  pick-up Coordinator X 

1 Peugeo t pick-up Head, Div. X 
Sylv icu l tu re  

X Not s e rv i ceab l e  
as of  Nov. I82 
because of ! . 

acc iden t  

5 - ton  IH t ruck  Used very seldotl  
kept i n  Thies 

4 Mobylettes ITEF1 s at t he  X 
p lan t a t i on  s i t e  

Vehicles bought by USAID have TTA (Admission Temporaire) l i c e n s e  

p l a t e s  and have izsurance p o l i c i e s .  GOS-provided veh ic les  have Serv ice  

O f f i c i e l  licensei p l a t e s  and a r e  not  insured.  (The Government of Senegal 

assumes expenses e n t a i l e d  i n  accidents  i n  which i t  is found a t  f a u l t ) .  

A I D  po l icy  requizes t h a t  AID-purchased veh i c l e s  have v e h i c l e b g s  

and t h a t  t he se  be regu la r ly  f i l l e d .  This po l icy  has not  been followed. 

A l l  t h e  odometers a r e  broken on the  pick-ups and none ca r r i ed  veh i c l e  

logs ,  d e s p i t e  frequent reninders  by the  Americzn co-director .  

Routine maintenance and r epa i r s  of support  veh ic les  a r e  done i n  Thies 

a t  a l o c a l  garagc. The t o t a l  co s t  has been high,  add;,.tge up t o  $32,000 



f o r  t h e  two years  of operat ion eliding i n  1982. Most of  t he  r e p a i r s  

have been f o r  the  four  pick-ups, which a r e  r ap id ly  waaring ou t .  

For t h e  C a t e r p i l l a r  t r a c t o r s  and wheeled t r a c t o r s  t o t e l  l o c a l  

c o s t s  f o r  r epa i r s  and p a r t s  have a l s o  been high: $31,000 by the  end 

of  1982. To t h i s  can be added $45,000 worth of s p a r e  p a r t s ,  an a n t i -  

c ipa ted  $15,000 t o  $20,000 f o r  replacement of t r a c t o r  tires, and an 

a n t i c i p a t e d  $15,000 f o r  major r e p a i r s  f o r  t h e  two D-6's and t h e  D-7 

t h a t  were underway i n  l a t e  1982. 

The need f o r  t h i s  major work on the  C a t e r p i l l a r  t r a c t o r s  had bcen 

an t i c ipa t ed  and programmed f o r  t h e  l a t t e r  h a l f  o f  1982. However, a 

combination of events  delayed completion of t h i s  work and t h e  equipmem 

was not back on t he  p l an t a t i on  s i t e  u n t i l  January,  '83 (D-7) and March, 

'83  ( t h e  D-6's). Ths p r i n c i p a l  causes of t h e  delays  were, f i r s t ,  t h e  
. . 

lengthy process of ob ta in ing  a review and e s t ima te  of  t he  work needed, 

inc lud ing  t he  l a r g e  nunioer o,f replacement p a r t s  t o  be  ordered from the  

USA, and secondly t he  process of ob ta in ing  a t a x  waiver f o r  t h e  s p a r e  

p a r t s  (wf thout  vhi ch the  work could no t  begin) . 
I n  t he  case  of t h e  D-7, t he  t a x  waiver was processed :hrough GOS 

channels,  beginning September 30, and ending on Dec 7 ,  The work on t h e  

D-7 was completed on January 7, 1983. For t h e  D-6's USAID processed 

t h e  replacement pa r t so t ax  waiver. Never theless ,  t he  GOS' SEEP had t o  

approve t he  P 1 3 / C  f o r  t he  pa r t s .  I t  was submitted t:) the  SEEF i n  

e a r l y  December but was l o s t .  It had t o  be  re-done and was re-submitted 

on December 24. 



(c)  D t s  cussion 

Many problems and expenses have been incurred i n  t he  operat ion of t h e  

pro j e c t  ' s equipment. 

The heavy equipment was i n  f a c t  not heavy enough. The D-6's 

a re  too l i g h t  f o r  removing te rmi te  h iZls  and baobab t rees .  The GOS 

had to  cont r ibu te  a D-7 fo r  t h i s  aspect  of land preparat ion.  Only two 

of t he  wheeled t r a c t o r s  a r e  4-wheel drive.  The Massey Ferguson trac- 

t o r s  came equipped with 6-ply t i r e s ,  which l a s t e d  only two seasons,  due 

t o  t he  s l a sh ing  and puncturing ac t ion  of stumps remaining i n  t he  planta-  

t ion .  These s t u q s  , usual ly  of the  Acacia s eya l  , have a sharp,  spear-  

l i k e  aspect  due t o  the  diagonal cuts  made by the  .:. bonniers. Many 

emerge i n t a c t  even a f t e r  being passed over by t h e  D-7 and D-6's and 

a f t e r  t he  operat ion.  

The l i g h t  weight of t he  t r a c t o r s  rendered them less e f f e c t i v e  and 

hard t o  co*,itrol. . . ode hundred liters of water had to  be added t o  each of 

the  l a rge  r e a r  tires t o  i nc rea se  weight i n  t he  rear (but a l s o  ~ r o b a b l ~  

aggravating the  damage to  the  tires by stumps). 

The d i sks  were not  s t rong  enough, and t h e  cen t e r  po r t i on ,o f  70% of 

them had broken by the  mLddle of '82. Heavier replacement disks  received 

i n  August, '82 (but  ordered i n  Jan '52) have solved the  problem. 

However, much time was spent i n  t he  f i r s t  h a l f  of '82 i n  welding broken 

disks .  Welds would Last only a few days before breaking. 

Systematization of equipment and veh ic le  maintenance was only 

beg innkg  towards t he  end of 1952. The competence and adhesion t o  rou t ine  

t h a t  is required f o r  preventive maintenance had not y e t  been developed. 



It seem t h a t  the  PCV mechanic Nr. Wilheln e i t h e r  d id  no t  have t he  time 

o r  t he  capac i ty  t o  teach the  Senegalese mechanics and d r ive r s  t he  

needed s k i l l s .  

Procurement of replacement p a r t s  is an aspec t  of the  p ro j ec t  t h a t  

has been espec ia l ly  troublesome. The ,problem is two-fold: . on t h e  one 

hand inexperience among f i e l d  as  wel l  a s  o f f i c e  s t a f f  i n  procuremert 

procedures, espec ia l ly  f o r  imported goods from English-speaking cotmkries ; 

on t h e  o the r  hand cumbersome and lengthy adminis t ra t ive  procedures f o r  

t a x  waivers which have f requent ly  been f au l ty .  

F ina l ly  che lack  of adequate f a c i l i t i e s  a t  t h e  p ro j ec t  s i t e  f o r  

s t o r i n g   too?.^ and suppl ies  and f o r  performing maintenance and 

r e p a i r s  has hampered the  good organizat ion of t h e  equipment and its care .  

3.3  Organization and management of l abor  

(a) The s i t u a t i o n  

t a b o r  needs a r e  an t ic ipa ted  a year i n  advance i n  t he  annual opera t ing  

budget, submitted f o r  approval t o  the  SEEF and AID.  However, t h e  p r o j e c t ' s  ' L 

d i r e c t o r  makes a l l  decis ions  concerning labor  and has not consulted with  - 
m 

t h e  American co-director on t he  h i r i n g  of l abor .  

The workers a t  Bandia a r e  members of a l a b o r  union and have been 

s i n c e  t he  inceptior.1. 

The p r o j e c t  adheres t o  Senegalese labor  law regarding pa; s c a l e s ,  

indemnities,  s i c k  and annual l eave  (one month per  yea r  For permanent 

workers) , r a i s e s ,  lay-off procedures, e t c .  Differences i n  AID'S po l icy  

on indemnit ies ,  implemented i n  March, 1981, and tha t  of the  GOS have 

generated continuous f r i c t i o n  between Senegalese s t a f f  a t  PARFOB and 

AID p ro j ec t  managers. 



The recrui tment  of seasonal  l aborers  has been a d e l i c a t e  and compli- 

cated task.  I n  1981, a general  no t i co  was made to  t he  e f f e c t  t h a t  t he  

p ro j ec t  would be h i r i n g  300 seasonal  l aborers ,  and t h a t  candidates  should 

appear a t  t h e  nursery s i te  on a c e r t a i n  day. Over one thous-d candidates 

a r r ived ,  and i n  t he  end more than two'thousand sought t he  pos i t ions .  In  

1982, t h i s  unmanageable problem was resolved ky sending a PARFOB represen- 

t a t i v e  t o  surrounding v i l l a g e s ,  each of which was given a quota beforehand, 

and speaking with t he  Chef de Vil lage,  who i n  tu rn  presented t he  candi- 

dates .  The d i s t r i b u t i o n  of workers by v i l l a g e  o r  regions is shown i n  

In 1982 many l abo re r s  were given r a i s e s ,  add i t i ona l  permanenc 

laborers  wi r e  employed, and t he  wage s c a l e  was increaser1 somewhat. These 

everLts r e s a l t e d  in a very l a r g e  increase  i n  t he  numbers and cos t s  o f  

laborers on t h e  pro jec t .  Table D-3 shows t h e  t rend  i n  t h e  l abo r  b i l l .  

A t i m e  keeper is  i n  charge of lugging da i ly  at tendance.  However, 

ins tead  of see ing  each man come and go ta the  work site, as is  normal 

pract:ice, he  assumes everyone is on the  job u n t i l  he  is t o l d  d i f f e r e n t l y  

by t he  var ious  crew ch ie fs .  I n  essence,  i t  is the  crew ch ie f s  who a r e  

responsible  f o r  work attendance. The time-keeper j u s t i f "  t th9s p r a c t i c e  

by t h e  f a c t  t h a t  m n y  workers gather  a t  t he  work s i t e  i n  t h e  p l a ~ c a t i o n  and 

would v a s t e  t h e i r  time .coming f i r s t  t o  the  plantat ion.  

Sick l eave  i s  granted only by wr i t t en  a t t e s t a t i o n  of  a medical doctor.  

One month per  yea r  of pa id  annual leave is  accorded to  permanent l aborers .  

Yorkers a r e  given m a l ~ r i a  suppressant i n  the  ra iny season. 

Workers l i v i n g  more than 5 kilometers from the work s i te  sre paid a 

- global  t r anspo r t a t i on  allowance of 4500 FCFA par  month. 



The mechanics and equipment operators  a r e  organized and managed by 

t h e  Chief, Divisson dw Matgriel .  From the  beginning of  land c lea r&,  

normally i n  November, u n t i l  t h e  completion of compartment p repara t ion  p r i o r  

t o  p l an t i ng  i n  July o r  l a t e r ,  the  d r ive r s  work long hours. Various 

bonuses have been paid  i n  the  pa s t  as' an i ncen t ive  t o  a c h i w e  more, and 

the  d r i v e r s  earn  over-time f o r  hours i n  e k e s s  of t he  8-hour day. The 

somewhat cur iods  custom of furnishirig a can p e r  day of  milk t o  t h e  

C a t e r p i l l a r  opera tors  has been e s t ab l i shed  by t he  p r o j e c t ,  as a bonus f o r  

working i n  dusty condi t ions .  Ass i s tan t s  to t he  bull-dozer and t r a c t o r  

d r i ve r s  accompany them during land c l e a r i n g  and r ipp ing ,  and remove l a r g e  

s tones  and logs o r  stumps t h a t  a r e  turned up. The a s s i s t a n t s  t o  t he  

C a t e r p i l l a r  opera tors  a l s o  do some of t h e  greas ins .  

The l a b o r e r s  i n  the  nursery and the  seasona l  l abo re r s  are under t he  

Divis ion de  Sy lv icu l tu re .  TI:? .numbers o f  l abo re r s  by month dur ing 1980, 

1981 and 1982 by var ious  ca tegor ies  a r e  shown i n  Table D-2. Nursery 

labore rs  form a core  of experienced labor  t h a t  is r e t a ined  y e a r  around, 

although a t  thp, end or' the  1982 p lan t ing  season many a d d i t i o n a l  permanent 

workers werk r e t a ined  from t h e  rsnks of  the seasona l  laborers, .  Nursery 

l abore rs  were assigned the  t i t l e  of "nurserynenttor p e p i n i e r i s t s ,  

following a s h o r t  

mRF. 

Laborers a r e  

t ask  a t  hand. I n  

couzse on nurse% techniques taught st Bandia by the  

organized on t he  p l an t a t i on  o r  nurser] according t o  t h e  - 
t he  nursery the  task of  f i l l i n g  p l a s t i c  po t s  wi th  an e a r t h  

sand mixture is assigned t o  a xew vho make t h e i r  own i n t e r n a l  arrangement 

f o r  work p 2 r t i t i o n i n g  and who by p r i o r  agreement wi th  the  S i l v i c u l t u r e  



Has. Planted 

Has. Weeded 

J a n  

Feb 

March 

Apr i l  

May 

June 

Ju ly  

Augus t 

September 

Oc t 

Yov 

Dec 

To ta l  !Jorkers -- -- (a) a t  t h e  P l an t a t i on  s i te  --- mont!?, 1980-1982 

. 1980 
I -  

150 h a s  

15 0 

1981 - 
650 ha. 

800 has. 

1982 -- 
755 has. 

1550 has. 

7 7 

8 1. 

121 

124 

128 

131 

151 

560 

579 

169 

161 

15  3 

(a)  Includes:  nurseymen, time-keepers, t r a c t o r  d r i v e r s  and a s s i s t a n t s ,  
mechanics, and var ious  ca tegor ies  of l abore rs .  

Source:' PASFOB monthly pay ro l l  records.  



Table  D-3.  PARFOB monthly s a l a r i e s ,  1980 - 1982 

(000's CFA) 

1980 - 
Jan .  Admin S t a f f  (4 - 

P l a n t a t i o n  workers (b) - 
T o t a l  - 

Feb Admin s t a f f  - 
P l a n t a t i o n  

* 
T o t a l  

lIar Admin - 
P l a n t a t i o n  390 

T o t a l  

A Q ~  Adm - 
P l a n t a t i o n  2633 

Xay Adnin :37 

P l a n t a t i o n  2196 , 
T o t a l  2233 

June Admin 21 8 

P l a n t a t i o n  2590 

Ta t a l  2718 -- 

(a)  A d m n i s t r a t i v e  s t a f f :  p r o j e c t  accountant  and a s s i s t a n t ,  s e c r e t r a r i e s ,  
guards ,  chauf feurs  f o r  suppor t  v e h i c l e s .  Upon f i r s t  a r r i v i n g  t o  
work I I . t h e  p r o j e c t  DGEF eng inee r s  have occasiona!.ly been p a i d  from 
t h i s  a ~ c o u n t  on a t e q o r a r y  b a s i s ,  u n t i l  
t h e i r  s a l a r i e s .  

(b) P l a n t a t i o n  workers : equipment o p e r a t o r s ,  
l a b o r e r s .  

OGEF resumes payment o f  

mechanics, nurseymen and 



Table D-3,PARFOB monthly s a l a r i e s ,  1.980 - 1982 (Continuation) 

1980 - 1981 - 1982 - 
Ju ly  Admin. 237 5 32 789 

P l an t a t i on  3040 4999 5994 

Tota l  

Aug Admin. 35 2 * 554 882 - 
Plan t a t i on  3624 11345 20418 

Tota l  

- Sep t Admin . 205 588 1108 

Tota l  5216 - 14782 - 22342 - 
Oc t Admin . 34 7 478 1064 

P l an t a t i on  4301 3674 6284 

Tota l  

Xov Admin 316 648 705 

PlantsLion 2382 3762 6488 

Tota l  2698 - 4410 - 7193 - 
Dec Admin. 39 3 60 5 1038 

P l an t a t i on  1841 3468 7897 

Tota l  

Yearly Tota l s  - 30322 - 67328 102211 

Source: PARFOS monthly pay ro l l  records.  Amounts a r e  n e t  s a l a r ]  -- 
payments and do n o t  include per  diem payments, o r  t axes  
witheld.  



Division Chief have a c s r t a i n  da i ly  quota,  A t  the  time of  p l an t ing  and 

weeding the  nurserymen become ch ie fs  of 20 t o  24 man crews. 

It has become a p r a c t i c e  t o  t ranspor t  l aborers  t o  and from surrounding 

v i l l ages  t o  work i n  t r a i l e r s  pu l led  by t r ac to r s .  

(b) D i scws lcn  

The American co-director  observed i n  1982 and the  eva lua t ion  team . 

observed during t h e i r  v i s i t s  t o  t h e  p l an t a t i on  many workers who were on 

t h e  job but not  working. Also i t  was oblserved on s e v e r a l  occasions t h a t  

i n  t h e  ea r ly  afternoon workers had already l e f t  the  work si te,  a s  much 

as 1 1 / 2  hours before q u i t t i n g  time. These observations corroborate  

s t a t i o  t i c s  analyzed below which show t h a t  worker p roduc t iv i ty  at  Bandia 

is very low. 

The h i r i n g  An l a t e  1982 o f  more permanent l aborers  than appear t o  

be necessary was a p o i n t  of contention between the  Ame+tcan co-director  

and the  p ro j ec t  d i r e c t o r  t h a t  remained unresolved a t  the end of  t h e  yea r ,  

3.4 Land Clearing and S i t e  Preparat ion 

(a) Delimitation 

Upon completion of t h e  p lan t ing  and weeding operat ions  i n  t h e  yea r  

P-1, and sometines even e a r l i e r ,  the  compartments t o  be  planted i n  t h e  

year  P a r e  i d e n t i f i e d  on the  ground j o i n t l y  by t he  Chief o f  the Divis ion 

du Matsr ia l ,  responsible  f o r  subsequent l a n i  c lea r ing  and s i t e  p r epa ra t i on  

operat ions ,  and t h e  Chief of t he  Bureau dlActions Communautaires e t  

Coopsratives, responsible  i o r  l i a i s i n g  with and overseeing the  charcoal-ts 
- 

maker cooperatives.  



S i t e  p o t e n t i a l s  f o r  t r e e s  a r e  taken i n t o  account i n  l o c a t i n g  new 

compartments. I n  1981 and 1982 the  1:5,000 s o i l s  surveys information 

was t ransfe r red  from t h e  a e r i a l  photographs t o  l a rge  sheers  of t r a c i n g  

paper on which t he  approximate l oca t ion  of compartments was p lo t t ed .  

For 1983, the  p rec i s e  l oca t ion  of t he  compartments has been p l o t t e d  on . 
1:5,000 mylar overlays of t h e  same s o i l  information. I r i1982,  s i t e s  

with lower p o t e n t i a l s  were planted i n  Prosopfa j u l i f l o r a ,  and some low- 

ly ing  s i t e s  were planted i n  Melaleuca. 

Once delimited on t h e  ground, p l o t s  e u f f i c i e n t l y  wooded t o  a t t r a c t  

charcoal-makers a r e  l icenaed to ' them by 'he Inspection RBgionale des 

Eaux e t  ForSts i n  ThiGs. Charcoal-making continues u n t i l  approximately 

the  end of the  year.  

Yast of the  p l o t s  are 1 Km long but  t h e i r  width has  var ied ,  s o  t h a t  

there  a r e  p l o t s  of 20, 25 o r  30 ha. 

A s  soon as de l imi t a t i on  has been done, t he  D-7 crawler t r a c t o r  

s t a r t s  c u t t i n g  8-meter wida f i rebreaks  a l l  around the  a r ea  t o  b e  p lan ted ,  

as  wel l  as 4-meter wide f i rebreaks  around each p l a t  compartment; these  

a l s o  t o  se rve  as  access roads. This operat ion requi res  almost 4 hours 

per  compartment. Between the  compartments ' m e t e r  wide s t r i p s  of na tu ra l  

f o r e s t  are l e f t ,  wi th  the ob jzc t i ve  of providing some amount of 

w i l d l i f e  hab i t a t .  

holes  i n  a 250 m X 250 m g r i d ,  t he  choice of 1,980 sites d id  not  avoid 

(b) Discussion, of de l imi t a t i on  

Due t o  delays i n  Teleclyne's de l ivery  schedule, t he  a e r i a l  photography 

was not ava i l ab l e  f o r  site s e l e c t i o n  in 1980. Despite the  digging of 



ureas with l a t e r i t e ,  impeding root  development at o n e  meter o r  more. 

(The sample p i t s  'were only 80 cm deep). 

Compartment d e l i n i t a t i o n  seems t o  r equ i r e  wel l  over 2 man-dayelha, 

which i s  somewhat on t he  high s i d e  i n  comparison with o t h e r  p r o j e c t s  

elsewhere i n  t he  Sahel region. 

The compartmects had no t  been accurate ly  mapped o r  loca ted  on t h e  

s o i l s  map as of t h e  end of 1982, alt'hough i n  ear ly  1983, t h i s  was being 

remedied. This work has been hampered primarily by the  l ack  of an 

appropria te ly  s ca l ed  base map. This is t u r n  resu l ted  i n  uncer ta in ty  

about the  p o t e n t i a l s  of t he  compartments. I n  general ,  however, t he  

p lan ta t ion  is expanding south i n t o  areas  of b e t t e r  s o i l s ,  and t h e  shallow 

l a t e r i t i c  s o i l s  t o  the  e a s t  have stopped expansioa i n  t h a t  d i r ec t i on .  

(c)  Land c l e a r h g  

Despite the  i n i t i a l  hopes t h a t  charcoal makers would l eave  behind 

them land s u f f i c i e n t l y  c leared  ( including windrowing) f o r  sub-soi l ing 

t o  s t a r t ,  PXiiFOB has ha? t o  c,omplete land c lear ing  and windrowing i n  t he  

p l o t s  exploi ted by the cooperat ives ,  Land c lear ing  operat ions  occasional ly  

begin i n  t he  autumn of t h e  year  P-l bu t  mostly are ca r r i ed  ou t  i n  t he  

period Karch t o  May of t h e  y?ar P. Bot' - P 6 ' s  and the  D-7 a r e  used. 

F i r s t ,  t he  two D-6 t r a c t o r s  a r e  employed i . remove remnant v e g e t a t i o r ~  

i n  p l o t s  where charcoal has been made, o r  a l l  the  na tu ra l  vege ta t ion  from 

the  o ther  p l o t s ,  except baobab t r e e s .  The brush1,;ood and o t h e r  l a r g e r  wood 

a r e  windroved and eventual ly  burnt.  Some of t he  wood is co l l ec t ed  by 

the  l o c a l  population before  burning. I n  1982, charcoal makers, e m l o i t e d  

vegetat ion windrowed i n  1981. 



Gata could not  be obtained ind i ca t i ng  the  d i f fe rence  i n  a c t u a l  i npu t s  

required i n  t he  cases of p l o t s  exploi ted by charcoal makers and p l o t s  

c leared e n t i r e l y  mechanically. GuZye estimated 2 hours/ha of D-6 time 

i n  the  f i r s t  case  and 5 hours /hz i n  the  second case  (GuGye, 1983). The 

PARFOB p l o t  compartment records  show s l i g h t l y  more than 5 hours/ha of 

D-6 t i m e  f o r  1981 (when 2 /3  of t he  a r ea  planted had t o  be c leared  mecha- .: - 

n i c a l l y )  and s l i g h t l y  over 3 nours/ha f o r  1932 (when reportedly 4/5 of 

the  a r e a  planted was explo i ted  by the  charcoal makers). According t o  

PARFOBts Chief of t he  Division du Ha tb r i e l ,  2.2 hours/ha of D-6 t i m e  

were used i n  1982 f o r  c l e a r i n g  land, most of which had been explo i ted  

by charcoal  makers. 

Once a p l o t  has been c leared  by t h e  D-6's, t he  D-7 t r a c t o r  knocks 

down and windrows the  smal le r  baobab t r e e s  and l e v e l s  the t e rmi t e  h i l l s .  

It is  PARFOB'S cur ren t  p r a c t i c e  t o  knock dotrll baobab t r ee s  when i t  is  

estimated t h a t  i t  wil.1 not taiie more than 1 hour and to knock down no 

more than 1 or 2 b-obab Crees p? r  hectare .  The l eve l l i ng  o f f  of one 

termite h i l l  takes about 5 minutes of a D-7 and there  are 10-12/ha. 

The time devoted t o  these  two operat ions  

(d) Discussion of l and  c l ea r ing  

The compartments t o  be  c leared have 

t h e i r  wood and charcoal as w a s  expected, 

had t o  be c leared e n t i r e l y  mechanically 

i s  comparable to  o the r  p r o j e c t s  . 

not  been as f u l l y  explo i ted  f o r  

espec ia l ly  i n  1981. About 4C0 ha 

i n  1981 because of delays  i n  

i s su ing  l i cences  to  t he  cooperatives;  t he  s i t u a t i o n  improved s u b s t a n t i a l l y  

i n  1982 with these  cooperatives working over more than 500 ha. Charcoal 

makers do no t  always r e spec t  t he  timeframe f o r  exp lo i t ing  t he  p l o t s ,  thus 

placing severe  t i m e  p e s s u r e  on PARFOB s t a f f  to  complete follow-up 
. 



operat ions  i n  good t i m e  be fore  the commencement of t he  r a iny  season.  

Furthermore, wood s e t  a s i d e  f o r  t he  cooperatives on some pa rce l s  t h a t  

where mechanically c lea red  i n  1981 has  r o t t e d  due to  delays i n  produc- 

t i c n  operat ions .  Charcoal makers do no t  c u t  and convert a l l  vege t a t i on .  

Much of t 5 e  brush t h a t  has  t o  be  removed by t h e  D-6's could be  e s p l o i t e d  

f o r  i ts  firewood value  i f  t imely arrangements could be made with  wood 

c u t t e r s  i n  t h e  surrounding area .  

Use oE the  D-6's and t h e  D-7 f o r  land c l ea r ing  appears to  be  compar- 

a b l e  i n  e f f i c i ency  with  p r o j e c t s  elsewhere i n  t he  Sahel (Table D-4a) . 

Table D-4a- Land Clear ing Tine i n  Upper Volta and X a l i  

Upper Volta 

UYDP/FAO pro j ec t :  

. Dagonma 300 ha i n  1975 

Dagoama 109 ha 

Hours per hec t a r e  

2 hours 1 xin, D6 

1 hour 57 slin, Dfi 

Bobo Diouiasso 300 ha i n  1976 2 hours 54 mfn, D6 

2 hours 15 n in ,  D6 

3 hours, D7 

1 hour 44 nin, D 7  + 38 min, D6 

1 hour 4 1  min, D7,+l hour 
03 min, D6 

3 hours 30 min, D6 

OAPF (1977180) 5 hours 8 min, D6 

4 hours 43 nin, D6 + 09 min,D7 

AW = AmBnagement des VallSes d ~ s  Voltas 
MAF = Elission Allemagne FbdSrale 



It should be noted t h a t  t he  above f igures  r e l a t e  t o  areas which 

have no t  been exploi ted by chazcoal makers, and t h a t  t he  i sohye ts  o f  

Gowe, Dagonma and Bobo Dioulasso are respec t ive ly  800, 900 and 1,100 

mm : n a t u r a l  vegetat ion is there fore  denser than i n  Bandia and more 

t i m e  consuming i n  its d isposa l .  The.Sandia f o r e s t ,  on t he  o t h e r  hand, 

i s  character ized by a high number of baobab t r e e s  and termite h i l l s .  

A l l  i n  a l l ,  i t  can be concluded t h a t  t he  e f f ic iency  of l aud  

c l ea r ing  operat ions  a s  c a r r i e d  ou t  by P W O B  i n  1982 is of accep tab le  

standaru: i t  can be of course be f u r t h e r  improved, but  no more than 

marginally. 

(e) Sub-soiling by 3-tooth r i ppe r  

Once land c l ea r ixg  has  been accomplished i n  four p l o t s ,  one of t h e  

two D-6 crawler t r a c t o r s  is d e t a i l e d  t o  s taf t  3-tooth sub-soil ing t o  a 

depth of approximately 50 cm. When the  D-7 crawler t r a c t o r  has f i n i shed  
t ' 

with t he  baobab t r e e s  and te rmi te  h i l l s ,  i t  w i l l  a l s o  do sub-soil ing,  t o  

a depth of about 60 cm, and s o  w i l l  t he  second D-6 crawler t r a c t o r  once 

i t  has f in i shed  with land c lear ing .  A l l  3 crawler t r a c t o r s  eventua l ly  

car ry  out  3-tooth sub-soil ing.  

The purpose of t h i s  opera t ion  is t o  uproot stumps s t i l l  l e f t  i n  t he  

ground, t o  b r ing  remaining roo ts  t o  t he  sur face 'and  t o  loosen t h e  s o i l  

i n  order  t o  enhance water i n f i l t r a t i o n  as w e l l  as roo t  development and 

penetra t ion.  

This operat ion could s t a r t  as  ea r ly  a s  February - March of t he  year  

P bu t  is nuinly  concentrated i n  t he  period Apri l  to June, unless  unduly 

delayed. 



In r e a l i t y ,  a good d e a l  (5f not most1 o f  the  3r.tooth sub-soi l ing is 

done i n  PARFOB by the  two D-6 crawler t r a c t o r s ,  and t h e  compartment 

records show t h a t  about 4.5 hourslha were used f o r  such a purpose i n  

1981,.and l e s s  than 3 i n  1982. The Chief of t he  Equfprnent Dfvision 

maintains t h a t  only 2 hours/ha were required f o r  thfs  opera t ion  i n  1982 

(to a depth of 50 cm when D-6's were used, 6'0 cmwhen t h e  D-7 was 

employed). 

Equipment perfo7,mance elsewhere provides ' a point  of comparison 

(Table D -4b). 

Table b 4 b .  Tima - spent  sub-soil in& 

Upper Volta/AW 1974 2 hours 6 d n  of D7 + 22 min of D6 

1 hour 14  min of D6 o r  1 hour 
32 min of  D7 

1 hour 11 mtn of D 6  

40 min D7 + 6 min of D6 

Senegal/CXRF Bandia 1980 2 hours 21 min of BULL 
977 h 

PARFOB'S e f f i c i ency  i n  3-tooth sub-soil ing is similar t o  t h a t  o f  

o the r  p ro j ec t s  i n  Sahel ian countr ies .  

( f )  Disk harrowing 

Meant t o  break the  b ig  s o i l  lumps and thus  f a c i l i t a t e  subsequent 

s i t e  preparat ion and tending operat ions ,  pre-planting harrowing is 

perforned i n  the  d i r ec t i on  contrazy t a  t h a t  of t he  s u b - s ~ i l i n g .  

t~eaty duty discs  a r e  now used(s ince August, 1982) .' The harrows a r e  

drawn by wheeled t r a c t o r s .  



Most of  t he  work is done i n  May to  June but  a s u b s t a n t i a l  po r t i on  

is ca r r i ed  on i n  Narch and Apri l .  

This operat ion is not  cu r r en t ly  done much elsewhere i n  t he  Sahel 

(but is performed i n  savanna country,  i n  Northern Xigeria f o r  example). 

The PARFOB compartment records  i n d i c a t e  almost equal time consumption 

of t he  t f ~ e  of a wSeeled t r a c t o r  f o r  t h i s  operat ion i n  1981 and 1982, 

around 2 hours/ha. The Chief of t he  Equipment Division es t imates  t h a t  i t  

took less than 2 hours/ha (1.7) t o  do pre-planting h a r r m i n g  i n  1982. 

In  Northern Nigerla, a 65 HP wheeled t r a c t o r  with 5-0 n d i s c  harrow takes  

about 1 hour co harrow 1 ha. 

Eff ic iency of t h e  d i sk  harrowing operat ion has been adversely a f f e c t e d  

by the l i gh tnes s  of t he  Massey-Ferguson t r a c t o r s  and the  o r i g i n a l  d i sks ,  

an fnherent weakness (perhaps under-design) i n  t h e  hydraul ic  pump and i . 

l i n e  system re su l t i ng  i n  many f requent  breakdowns (especial ly  of t h e  

f l e x i b l e  l i n e s ) ,  and , o r i g i n a l  t i r a s  too l i g h t  (only 6-?ly) f o r  t h e  

rough condi.tions i n  the  field. Remnant stumps no t  up-rootsd by the  sub- 

s o i l i n g  operat ion destroyed over h a l f  the  r e a r  t i r e s  of t h e  t r a c t o r s  by 

July, 1982. Complete replacement of a l l  t i r e s  w i l l  have been done by mid- 

1983. These various problems have e s s e n t i a l l y  reduced the  number of 

t r a c t o r s  ava i l ab l e  f o r  work a t  any - one t i m e .  

(8) One-tooth sub-soi l ing . 

This is the  l a s t  operat ion i n  land preparat ion with t he  equipment. 

It f u r t h e r  condit ions the  s o i l  f o r  the  t r e e s  by r ipp ing  the  ea r th  along 

l i n e s  on which :he t r e e s  a r e  planted.  The Massey-Ferguson t r a c t o r s  

perform t h i s  task.  The opera t ion  is  ca r r i ed  oue f i r s t  along the  long 



axis and then,  i f  t i m e  permits ,  i n  the  perpendicular d i r ec t i on .  The 

i n t e r s e c t i o n  of t he  sub-soiled l i n e s  should i n d i c a t e  t he  p l ace  f o r  t h e  

seedl ings  t o  be planted ou t ,  thus  avoiding the  need f o r  s t ak ing  o u t  

(which was done i n  1980 and 1981). The r e s u l t i n g  spacing should be 

4 X 4 m .  

Staking out  t o  guide p l an t ing  .was abandoned i n  1982 i n  favour of s t ak ing  

out  every second l i n e  t o  guide 1-tooth sub-soiling. In add i t i on ,  t h e  

decis ion was taken t o  cross  t he  l i n e s  every 4.3 m i n  o rder  t o  provide 

more space and thus avoid damaging the  young p l an t s  while ca r ry ing  ou t  

mschanized weeding. A t  a  spacing of 4.3 m S 4 m, only 581 t r e e s  can be 

planted i n  one hec ta re  i n s t ead  of  625 as contemplated i n  t he  p r o j e c t  

paper. A 4.3 m X 4.3 m spzcing r e s u l t s  i n  541 t rees /ha.  

This opera t ion  is r e a n t ,  i n  addi t ion  t o  avoiding s t ak ing  o u t ,  t o  

enhance t he  e f f e c t  o f  t h e  > too th  sub-soi l ing which is ca r r i ed  ou t  i n  

one d i r e c t i o n  only and no t  crosswise. P r a c t i c a l l y  a l l  of  t h i s  work is 

ca r r i ed  out  i n  t he  per iod May t o  June. 

One-tooth subso i l ing  does not  seem t o  be cu r r en t ly  done elsewhere i n  

Senegal o r  i n  o the r  Sahel ian countr ies .  This is perhaps due t o  t he  f a c t  

t h a t  preference is  normally given t o  %tooth o r  2-tooth subso i l ing  i n  

perpendicular d i r ec t i ons ,  trhich. renders  1- tooth subso i l ing  redundant. 

GuSye estimated a t  0.8 hour/ha t he  time needed by a wheeled . t r a c t o r  

t o  perform t h i s  operat ion (presumably i n  only one d i r ec t i on ) .  The PARFOB 

compartment h i s t o r i e s  i n d i c a t e  very d i f f e r e n t  f igures  f o r  1981 (1 .1  hour/ 

ha) and 1982 (almost 3 hours /ha) ,  supposedly because t h i s  sub-soi l ing was 

ca r r i ed  ou t  i n  one d i r e c t i o n  only i n  1981, whereas i t  was i n  both 



d i r ec t i ons  i n  1382. The Chief of the  Equipnent Division es t imates  a t  

1.7 hours/ha t he  t i m e  employed i n  1982 t o  perform t h i s  operat ion 

(552 f o r  f i r s t  passage and 45% f o r  second passage). I n  1978, CNRF did  

1-too t h  sub-soil ing i n  a t i m e  comparable wi th  t he  1.7 hours/ha mentioned 

above (20 minuteslkm a t  4 m X 4 m spacing)', but  t o  a depth of 1 m. 

(h) Staking o u t  

Stakes t o  mark t h e  t r e e  p lan t ing  h o l e s  were put ou t  i n  both 19.80 

and 1981 to  i n d i c a t e  p rec i se ly  where seed l ings  should be p l a n t e d . ~ n  1982, 

every second l i n e  sub-soiled cross-wise by 1-tooth r ipper  was s taked,  

with a view t o  reducing costs .  

Whether intended t o  guide t he  p l an t ing  crew o r  t h e  d r ive r  of t he  

wheeled t r a c t o r  doing 1-tooth sub-soi l ing,  s t ak ing  out  took around 1 man- 

day/ha, which compares wel l  with t he  time spent  on t h i s  operat ion 

elsewhere. 

3.5 Production of P lan ta t ion  Stock 

(a)  Geminat ion and Pot t ing  

Eucalypts: The seed of t he  recomended provenance of Eucalyotus 

canaldulensis (8411) is received d i r e c t l y  from t h e  C W ,  and i t  is i n  

accordance with t h e i r  reconmended.procedures t h a t  seedl ings  are r a i s e d  

i n  t h e  PARFOB nursery.  

Sowing i n  germination t r ays  is s taggered over a period of 2 to  

3 weeks starting in t he  l a s t  week of Narch, s o  t h a t  seedl ings  reach 

p lan t ing  s i z e  over a period o f  time. The seed is sown i n  t r ays  f i l l e d  

with  gravel  co about 5 cm, t r ea t ed  with Cuprosan o r  Cryptonol, and then 

with sand boiled i n  water fo r  3 t o  4 hours and t r ea t ed  with Cuprosan. 

Seed is  then covered with sand and the  t rays  duly protected from b i r d s  
' 

and the  sun. as soon as the  seed s t a r t s  gemina t ing  ( i n  4 t o  5 days) . 



Pr i ck i cg  ou t  is done by those  workers who have p a r t i c i p a t e d  i n  a 

. 
2-week t r a i n i n g  course  on nursery p r a c t i c e s  conducted by C W  i n  1981 

i n  t h e  PARFOB nursery ( a  3-day r e f r e s h e r  course was organized i n  1982: 

another  one hopefully w i l l  be  organized i n  1983). It commences approxi- 

mately 45 days a f t e r  sowing when t he  seed l ings  a r e  i n  t h e  second o r  

t h i r d  l ea f -pa i r  s t ages .  The young p l a n t s  a r e  handled by t h e i r  l eaves ,  

t h e  roo ts  are trimmed i f  necessary,  and then t h e  p l a n t s  a r e  i n s e r t e d  i n t o  
t\ 

a h o l e  made with a l i t t l e  s t i c k  i n  the  s o i l  contained i n  a po l i po t ;  t h e  

s t i c k  (o r  a f inger )  is then i n s e r t e d  i n t o  t h e  s o i l  a l l  around t he  p l a n t  

t o  a c e r t a i n  d i s tance ,  t o  f i r m  t h e  s o i l  a l l  around t h e  roots .  P r ick ing  

ou t  normally terminates i n  t h e  second p a r t  of Hay o r  e a r l y  in  June,  which 

al lows t h e  p l an t s  t o  grow i n  t h e  nursery f o r  about 2 months. Af t e r  p r i ck ing  

ou t  t he  young seed l ings  a r e  he ld  i n  temporary shade u n t i l  ab l e  t o  with- 

s t and  t he  f u l l  sun. Bamboo c r i n t i n g  shade is employed. 

The s o i l  with which t h e  p o l i p l o t s  a r e  f i l l e d  cons i s t s  of a mixture 

of  6 p a r t s  of top s o i l  from the  ad jo in ing  f o r e s t  and 14  p a r t s  of sand from 

the  dunes near  ThiZs . 
The p o l i p l o t s  used a r e  white i n  colour ,  12 X 25 X 8 cm i n  s i z e ,  

wi th  6 holes .  

A s  access  t o  t he  p l an t i ng  sites becomes very d i f f i c u l t ,  i f  no t  

a l t oge the r  impossible,  a f t e r  t h e  r a i n s  have s t a r t e d ,  t h e  po t ted  s eed l i ngs  

are t ranspor ted  t o  t he  p l an t i ng  s i t e s  before  t h e  onse t  of t h e  r a i n s ,  

placed i n  temporary (bamboo c r i n t i n g ) ,  enclosures and watered once a day 

u n t i l  the  r a i n s  commence (3 mobile tank u n i t s  a r e  ava i l ab l e  f o r  t h i s  

purpose, though only one ha s  a pump). Normally, 4 enclosures a r e  set  up 

for each 25 o r  20 ha p l c t .  



Prosopis j u l i f l o r a :  durse ry  p r a c t i c e s  f o r  t h i s  spec ies  a r e  general ly  

uimilar  t o  those  used f o r  r a i s i n g  eucalypts ,  except f o r  t he  f a c t  t h a t  

seeds a r e  sown d i r e c t  i n t o  t he  po l ipo t  (2 seeds pe r  po t ) .  Due t o  i ts 

quick growth, sowing is  delayed u n t l l  t h e  month of >fay. Nhen more than 

one seed geminz t e s ,  one of t h e  two seed l ings  is pricked out. The pods 

a r e  co l l ec t ed  by PARFOB workers i n  the  p l an t a t i ons  e x i s t i n g  a t  t h e  Ecole 

Polytechnique de  Th i l s ,  and t h e  seeds  a r e  ex t rac ted  and 'c leaned by women 

of Bandia who a r e  rewarded f o r  the  work with food. 

Melaleuca leucadendron (n iaou l i ) :  Though slower i n  development than 

t he  eucalypt (2 weeks more i n  t he  s eed l i ng  t r a y ) ,  n i aou l i  is r a i s ed  u s i c g  

t h e  same nursery p r ac t i c e s  as those  employed f o r  eucalypt.  P r ick ing  o u t  

s t a r t s  about 2 months' a f t e r  sowing. 

Azadirachta i nd i ca  (neem): The . f r u i t s  are co l l ec t ed  by PARFOB workers 

who c lean  them of t h e i r  f leshy pulp acd t h e  seed is then sown i n  open beds 
l 

a few days a f t e r  co l l ec t i on .  Nornally, the  seedl ings  a r e  grown i n  t h e  

nursery f o r  2 yea r s ,  at t he  end of which per iod they a r e  p lan ted  ou t  

e f t h e r  a s  bare-rooted p l an t s  o r  a s  st~zqs. Only occasional ly  is planted 

neem when 1-year-old (family p l an t a t i ons ) .  

Cassia siamea: The f r u i t s  of t h i s  spec ies  a l so  a r e  co l l ec t ed  by 

PARFOB workers. The seeds are soaked i n  water brought t o  b o i l i n g  po in t  

u n t i l  they swel l ,  normally a f t e r  15 hours. I t  ts planted ou t  when i t  is 

1-year o ld ,  e i t h e r  a s  a potced seed l ing  o r  as stump. 

Other species :  Mango seedd a r e  sown d i r e c t l y  i n  beds and held  f o r  

two years ,  before  d i s t r i b u t i o n  t o  v i l l age r s .  The o r i g i n s  of t h e  seed 

a r e  d iverse  and no t  neces sa r i l y  t h e  b e s t  f o r  r o o t  s tock.  , 



- (b) Discussion 

There is nothing new which needs t o  be known by the  PARFOE supervisory 

s t a f f  t o  enable the  PARFOB nursery to  play the  regional  r o l e  o f t e n  alluded 

t o  by many a speaker o r  wr i te r .  A l l  t h a t  needs t o  be done to  produce 

heal thy,  vigorous and sturdy plant ing .stock is t o  s e e  t o  i t  t h a t  what is 

already kaown is. t r ans l a t ed  i n t o  p rac t i ce  timely, f a u l t l e s s l y  and with the  

smallest  possible  combination of human and mater ial  inputs. 

G. Guigonis , i n  h i s  November 1979 repor t  an PARFOB, estimated t h a t  

393.5 man-months of nursery s t a f f  would b e  needed t o  produce t h e  required 

number of seedlings f o r  one plant ing seascn. The pro jec t  paper had 

estimated t h j s  need t o  564 man-months. Asswning now, because of the  

dearth of per t inenr  data ,  that nursery men have had t o  spend 2/12 of 

t h e i r  time outs ide the  nursery during the  peak of the  plant ing season 

(August - September) , and t h a t  65X of tha laborers  ' time (excluding the  

seasonal workers, 5ut  including the tine keepzr),  13 spent i n  the nursery 

o r  on work r e l a t ed  t o  the r a i s ing  of p lan t ing  stock, then i n  1982, 

978 man-months were ac tua l ly  used by PARFOB t o  produce 666,000 p lan t s  

as  follows: 

SOC, 000 eucalypts 100,000 Prosopis j u l i f  l o r a  

50,000 neem . 10,000 Cassia siamea 

5,000 n iaou l i  1,000 mango t r ees  

Only about 521,0!l0* p lants ,  however, were ac tua l ly  needed by PARFOB 

t o  plant  745 ha i n  1982, and the remaining 145,000 p lants  were used fo r  

other  purposes. As ove ra l l  i t  took 38 mau-days to produce 1,000 p lants  

~- 

* 700 plan'ts/ha to  allow f o r  cu l l ing  and losses .  



(978 X 26 : 666,000), PARFOB'S manpower reqxirement f o r  r a i s i n g  p l an t ing  

s t o c k  i n  1982 w a s  521 X 38 = 19,798 man-days o r  (: 745 ha) 23 man-days/ 

ha planted.  This amounted t o  about 2002 of t he  time estimated by G. 

Guigonis, and t o  135% of the  time estimated i n  t he  p r o j e c t  paper. 

PARFOB's ac tua l  performance i n  1982, however, compares f a i r l y  w e l l  with 

p ro j ec t s  elsewhere: 

man-days/1000 p l an t s  - 
Mali/OAPF 1980 37 

Upper Volta/AW 1979 37 

The above f i gu re s  a l s o  i n d i c a t e  t h a t  is is poss ib l e  t echnica l ly  

t o  reduce c o s t  considerably (See Nali,S981). 

A s  1982 sa l a ry  l e v e l s ,  including taxes ,  o f  50,000 FCFA f o r  t he  time- 

keeper, 48,000 f o r  nurser]  men a i d  of 39,1300 of  laborers ,  t he  impact 

of t he  cos t  of t he  manpower d i r e c t l y  involved i n  p l an t  r a i s i n g  i s  o n  t h e  

order  of 60 FCFA pe r  p l a n t  (10/12 or' t he  213 man-months of nurserymen, 

652 of t he  12 man-nonths or' t he  time-keo?er, 65% of t he  1,220 man-month.; 

of l aborers )  . 
3.6 Plant ing and . Tendin? 

(a) Transport of p lan t ing  s tock 

Approximately one month before the comencement of plant ing,  pot ted 

seed l ings  a r e  t ransported t o  places nearby p l an t ing  s i t e s ,  and deposited 

i n  bamboo c r i n t i n g  enclosurss .  Watering is  done once a day u n t i l  t he  

ra iny season is  well es tab l i shed .  



No f igu re s  could be made available ind i ca t i ng  a t  l e a s t  t he  physical  

i npu t s  required by. such an operat ion,  but  GuZye estimates these  a t  

0.,5 man-day/ha and 0.5 hour/ha of a  wheeled t r a c t o r ,  apparently without 

considering t he  inputs  needed f o r  watering u n t i l  the  ra iny season has  

w e l l  e s t ab l i shed  i t s e l f .  I n  1982, t h i s  required a t r a c t o r  f u l l  time 

during mucl: of Ju ly  and August u n t i l  t h e  end of plant ing.  

The q u a n t i t a t i v e  impact or' t h i s  opera t ion  on the  c o s t  o f  one hec t a r e  

planted is l e s s  important,  however, than on the  a v a i l a b i l i t y  of wheeled 

t r a c t o r s  at a  c r i t i c a l  t i m e :  t h a t  of weeding. The use  of iheeled t r a c t o r s  

f o r  t ranspor t ing  and watering of p l an t ing  s tock  i n  t h e  enclosures,  a s  t e l l  

a s  f o r  1- tooth  sub-soil ing in  perpendicular  ' d i rec t ions  (pre-planting 

harrowing can be considered a weeding opera t ion  i f  appropr ia te ly  timed) 

reduce t h e  a v a i l a b i l i t y  of vheeled t r a c t o r s  f o r  weeding when t h i s  would be 

most e f f e c t i v e ,  t h a t  is a t  the  beginning of t he  r a i n s  and before seeding. 

Thus, i n  1982, t c a c t o r s  were not a v a i l a b l e  for weeding u n t i l  3uly 25, 

when almost 100 mm of r a i n  had a l ready f a l l e n .  

Even a f t e r  weeding began, two t r a c t o r s  continued t o  be  used f o r  

watering t r e e s  no t  y e t  p lanted out. These delays i n  weeding render the  

opera t ion  l e s s  e f f e c t i v e  and more d i f f i c u l t ,  thus more expensive. 

(b) P lan t ing  method 

From t h e  temporary enclosures i n  which plant ing s tock is kept  f o r  

about a month p r i o r  t o  p lan t ing ,  t he  pot ted seedl ings  are t ransported 

t o  t he  p lan t ing  s i t e ,normal ly  by 5 out  of the  25 workers who c o n s t i t u t e  

a  standard p lan t ing  crew ( the  o the r  menbers a r e  as follows: 8  men f o r  

p i t t i n g ;  3 men f o r  mixing Die ldr in  to  the  s o i l  t h a t  is  used t o  f i l l  t he  

p lan t ing  ho le  i n  o rder  t o  cont ra1  termite  a t t acks ;  8 men f o r  cu t t i ng  t he  



bottom few cent imeters  of t he  po l ipo t ,  p lac ing  i t  i n  t he  p i t ,  removing t h e  

remaining p a r t  of t h e  po l ipo t ,  and f i n a l l y  f o r  f i l l i n g  t he  p i t s  wi th  t h e  

excavated s o i l  and firming the  p l an t ;  1 foreman, normally one of t h e  

nurserymen, who a l s o  helps  i n  t he  car ry ing  of po l ipc t s  t o  p l an t ing  spo t s  

on i n  the  carrying away of unused p e s t i c i d e )  . 
I n  p r inc ip l e ,  p lan t ing  begins a f t e r  50 t o  75 mm of r a i n  have f a l l e n ,  

and preferably a f t e r  a good r a i n  which has  soaked thoraughly t h e  l a y e r  

o f  t h e  s o i l  i n t o  which t h e  p l an t s  w i l l  be  embedded. 

According t o  t he  f i ches  p a r c e l l a i r e s  (the only source of w r i t t e n  

information i n  t h i s  respzct)  sqme 10-man days/ha were required both i n  

1981 and 1982 t o  accomplish t h i s  operation.  . Although the re  is room f o r  

some improvement, t h i s  i s  cozrparable wi th  t he  performance of similar 
- .  

pro j ec t s  i n  o t h e r  Sahelian countr ies .  

I n  1982, p l an t ing  s t a t t e d  on 28 Ju ly ,  a fke r  almost 90 mm of rain had 

fallen; i n  1981, and disregarding t h e  e a r i y  r a i n  of 22 mm on 24 June, .- 
plan t ing  d id  no t  s t a r t  u n t i l  2 August, t h a t  is u n t i l  114 mm of r a i n  had 

wetted (so t o  speakj  the  ground i 5 3  m of which, howevcr, f e l l  on l August) . 
R11 i n  a l l ,  an earlier s t a r t  would have been b e t t e r .  A l l  p l an t ing  f in i shed  

before  t h e  end of August, i.e. before  t h e  end of t h e  rai=, bu t  t h r e e  of 

t he  p l o t s  were planted l e s s  than one month before  t he  end of t he  r a i n s  i n  1982 

(disregarding,  t he  except ional  and unexpected r a i n  of 74 mm on 14 October). 

In 1981, p l an t ing  was completed i n  4 p l o t s  from 5 t o  11 days a f t e r  t he  end 

of t h e  r a i n s ,  which t h a t  year  ceased earlier, i n  Pi.d August. 

Despite t he  size of a p lan t ing  crew mentioned above (25 meli) , t he re  

have been ins tances  i n  both 1981 and 1982 of  much grea te r  numbers of 



vorkers  being employed i n  one s i n g l e  p lo t :  50, 60, and 79 i n  A-10 and 120 
1 

i n  C-1. It is c l e a r  t h a t  e f f i c i ency  drops when t h e  number of workers 

becomes too high: they cannot avoid g e t t i n g  i n  each o the r ' s  way. 

(c)  Hand weeding 

When p lan t ing  has been completed on a 20-25 h a  p l o t  , hand weeding 

starts a l l  a.round each p l an t  :and over a r a d i m  of  50 cm. Should t h e r e  

1 be a dry s p e l l  a f t e r  p l an t i cg  has commenced, p l an t ing  is momentarily 

.-@3 stopped wait ing'  f o r  new r a i n s  and hznd weeding i n i t i a t e s .  

Normally, hand weedfng around p l an t s  is done t o  complete mechanized 

weeding, and i t  t a k e s  some 4 t o  5 man-daysha. I n  p r inc ip l e ,  PARFOB 

does the  hand weeding immediately a f t e r  p lan t ing ,  t h a t  is, before 

mechanized weeding. According t o  t he  p l o t  forms, i t  took about 1 2  man- 

days/ha i n  1981 and 15 i n  1982. 

Weeding around.each p l an t  over a 50 cm rad ius  is equivalent  t o  weeding 

2 a t o t a l  a r ea  of about 625 m . I n  1978 as wall as i n  1979, i t  took CM(F 

2 i n  Bandia 10 man-days t o  weed manually one e n t i r e  h a . o r  10.000 m . Such 

s t r i k i n g  d i f fe rences  i n  output  may be due t o  l a c k  of supervis ion and/or 

t o  t he  f a c t  t h a t  t he  opera t ion  is unduly delayed. 

It i s  a f a c t  t h a t  thci later weeding is  c a r r i e d  ou t ,  t he  &re' cos t l y  

it becomes, i n  addi t ion  t o  becoming much l e s s  e f f ec t i ve .  According t o  

t h e  p l o t  forms, t he  timing of weeding has d i f f e r ed  widely. Weeding 

s t a r t e d  i n  one p l o t  even before  p l a r l i n g  was completed (presumably because 

of e r r a t i c  r a i n f a l l ) ;  i n  o the r  cases i t  is recorded to  have s t a r t e d  s eve ra l  

days a f t e r  completion of p lan t ing ,  o r  even weeks a f t e r .  ? b s t  of t he  hand 

weeding was done i n  1981 before  t he  end of t he  r a i n s  according to  the  

d a t a  ava i lab le .  I n  1982, a good dea l  of i t  w a s  done i n  October and 

even November, when it  is  most expensive and l e a s t  e f f e c t i v e  o r  even 



a l ~ o g e t h e r  useless .  Furthermore, some a f  the  p l o t s  were weeded aver  

nuch too long a per iod,  e spec i a l l y  in 1982: from 20 August t o  4 October 

(C-6) , f rozn 31 August t o  11 October (C-7), from 30 August t o  2 October 

(C-8), from 2 August t o  30 September (B-13). 

It should he noted t h a t  t he  r e l a t t v e l y  w e l l  d i s t r i b u t e d  r a i n f a l l  i n  

t h e  1982 season favored continuous qeed growth, and t he r e fo re .  compelled 

a longer  per iod of weeding. However, a t  t h e  same time, p roduc t iv i ty  of 

the  weeding crews was low f o r  l a ck  05 shovels. Inadequate provis ioao 

were made f o r  equipping t h e  l abore rs  wi th  shovels  f o r  weeding, m d  i t  

was no t  u n t i l  l a t e  September t h a t  each man had h i s  own shovel. For a 

per iod of t h r e e  weeks during l a t e  August and September, many crews had 

only 4 o r  5 shovels ,  namely t h e  number used for plant ing.  (The shovel 

shor tage was due t o  l a ck  of s u i t a b l e  handles;  t h e  need was i d e n t i f i e d  

5u t  t h e r e  was no follow-up t o  ac tua l l y  buy t h e  handles ,  u n t i l  late 

September) . 
(d) Mechanized weeding 

A s  e a r l y  ir, t h e  ra iny  season a s  poss ible ,  mechanized weeding begins,  

f i r s t  i n  the  p l an t a t i ons  es tab l i shed  in  previous years  because the  

recen t ly  planted a reas  are hand weeded immediately a f t e r  p lant ing.  

S ix ,  wheeled t r a c t o r s  a r e  used, which s i n c e  August, 1982, a r e  equipped 

with heavy-drrty d i s c  harrows. This opera t ion  is performed i n  two direc,- 

t ions .  a t  r i g h t  angles. 

Subject  to t he  l i d t a t i o n s  of the d a t a  a v a i l a b l e  a t  the time o f  

wr i t i ng ,  due t o  t h e i r  incompletness and f eeb l e  r e l i a b i l i t y  (and t h i s  

remark unfor tunate ly  app l i e s  equal ly  t o  a l l  o t h e r  operations) whereas 



p r a c t i c a l l y  a l l  t he  mechanized weeding w a s  done i n  August - September 

i n  1981, almost a l l  of i t  was c a r r i e d  o u t  i n  October - November i n  1982. 

And some even i n  December. 

The Chief of  t h e  Divis ion du Ya t6 r i e l  gives 1 .3  hour/ha of wheeled 

t r a c t o r s '  time f o r  t h e  f i r s t  passags and between 0.75 and 1.0 hour/ha f o r  

the second passage a t  r ig l l t  ang le  a s  ar. average f o r  weeding with  d i s k  

harrows. These f i gu re s  compare w e l i  with those  a v a i l a b l e  from o t h e r  

p ro j ec t s  i n  Sahel ian count r ies  and a l s o  with CXG f i gu re s  i n  Sandia. 

Relevant f i gu re s  from rhz f i ches  p a r c e l l a i r e s  a r e  s i m i l a r  f o r  1981 

but very much higher  (more than 5 hours/ha) f o r  1952 because of the  

c l e a r l y  d i spropor t iona te  t i m e  given i n  some of t h e  compariments, i n  

p a r t i c u l a r  D-6, C-5 , D-8, D-9, D-11,  and D-12. 

I f  f i gu re s  from these  p l o t s  a r e  disregarded,  the  average f o r  1982 - 
drops c l o s e  t o ,  but  remains nigher  than, t h e  average f o r  1981, presumably 

m 

because more a r e a  was weeded a t  r i g h t  angle ,  i n  1982 than i n  the previous 

year.  

A s  f o r  t h e  t iming,  and due considerat ion given to the paucfty of . I  

a va i l ab l e  information,  i t  appears t h a t  most of  t h e  1981 p l an t a t i ons  were 

weeded, without delays.  A considerable  por t ion  of  t he  1982 p l an t a t i ons  

were weeded only i n  Kovember and some even i n  December. In  some cases  

he re  again ,  p l o t s  were completed over much too long a period:  C-9, from 

11 October t o  2 November; D-4 October 4 LO 8, p l u s  30 Xovember - 2 

December; D-8, D-9, D-11  and D-12 from 11 October t o  2 December ( t h e  

i d e n t i t y  of da tes  f o r  these  l a s t  four  p l o t s  is of course suspect ;  a l s o ,  

these  a r e  t h e  worst p l o t s  wi th  regard t o  t r a c t o r  time: 18  hours/ha) . 



It should be noted, moreover, t h a t  a t  any one t i m e  dcr ing J u l y  and 

most of August, 1982, one t o  fou r  t r a c t o r s  were immobilized because of 

f l a t  t i r e s .  h r t h e r m o r e ,  i n  1982, the  o r i g i n a l  d i sks  on the  d i s k  

harrows being too l i g h t  were breaking i n  t he  cen te r  p r t i o n  because of 

excessive torque when encountering stumps no t  removed t,- the  3-tooth 

r ipper .  Seventy percent  of t h e  d i sks  wcra broken and repa i red  by 

welding. But welds broke, too. Delxyed t a x  waivers had held  up t h e  

deli-rery of both new t i r e s  aiLd heavier  duty d i sks ,  u n t i l  rdd-August. 

3.7 P ro t ec t i on  

Termitss ,  grasshoppers, rodents ,  and invading c a t t l e  a r e  t h e  

p r inc ipa l  t h r e a t s  t o  the  p l an t a t i on .  Grasshoppers appear t o  be  t h e  

p r inc ipa l  problem. No f i r e s  have been recorded,  and no d i seases  have been 

observed. In t h e  nursery no se r ious  problems of p e s t s ,  p a r a s i t e s  o r  

d iseases  have a r i s en .  'j,%ase aspec t s  a r e  descr ibed i n  more d e t a i l  below. 

(a) I n sec t s  

Larvae of  Agrotis  i n  the  nursery and grasshoppers and te rmi tes  i n  

the  f i e l d ,  a r e  the  i n sec t  pe s t s  which have neces s i t a t ed  con t ro l  measures 
-I-5 * 

thus f a r .  Ac t id r in  i n  l i q u i d  form, Soumifene i n  powder form and Die ldr in  

powder a r e  t h e  i n sec t i c ide s  which have been respec t ive ly  employed with  

success (8-10 kg/ha f o r  the l a s t  tdo) .  Appl icat ion of Die ldr in  is  done, 

a s  mentioned e a r l i e r ,  a t  t he  c i s e  of plsnctng.  

Soumifene is t h e  p e s t t c i d e  of choice i n  S e ~ e g a l  f o r  grasshopper 

p ro tec t ion .  I t  i s  appl ied when a t t a c k s  occui-, normally a t  the  end of 

September t o  f i r s t  p a r t  of October, about 1.6 dcys a f t e r  the  l a s t  r a i n .  

Grasshoppers gnaw bark o r  c lzp  t h e  young t r e e s  through, causing death  

* Active ingredient  re.. .~ ro t ; , ion  



o r  abundant s i d e  shoots.  I n  1981 and 1982,lO tons  of  Soumifene were 

purchase+ did appl ied t o  t he  newly planted trees. This took an avorage 

of 1 man-day per  hectare .  I n  both years  a number of compartments were 

heavi ly  damaged before  treatment control led damage. 

The PARFOB s t a f f  observed i n  1981: t h a t  a t t a c k s  by grasshoppers 

o r ig ina ted  i n  na tu ra l  f o r e s t s  and- t h a t ,  t h e k f o r e ,  p lan ta t ions  c l o s e s t  t o  

t h e  n a t u r a l  f o r e s t s  should be t rea ted  ' f i r s t  . This was not e f f e c t i v e l y  

done i n  1982, and i n  p l o t s  A-1, 2 and 3, 35 ha. have p r a c t i c a l l y  vanished 

and w i l l  have t o  be completely replanted.  

Several  minor problems i n  1982 complicated t he  appl ica t ion  of t h e  

Soumifene powder. Ra in fa l l  moistened the  powder making i t  d i f f i c u l t  t o  

apply properly.  A number of sacks s p l i t  on being rsloaded, thus  exposing 

them t o  ra in .  The product was del ivered by the  supp l i a r  i n  50 kg p l a s t i c  

bags with an ou te r ,  coarse  weave, burlap type p l a s t i c  sack. The o u t e r  

~ a c k  is  much apprecia ted b:? t he  r u r a l  fo lk ,  who rWQve them and 

car ry  them home. The inne r  sack i s  not  s t r o n g  enough to  withstand rough 

handling, hence t he  damage t o  the  sacks when being moved. Also, t he  l a t e  

.October rair i  f e l l  dur ing t h e  grasshopper p ro t ec t i on  operation.  Many sacks  

had been l e f t  open t h e  day before  and the  product was thoroughly soaked. 

(b) Rodents 

Ground s q u i r r e l s  and r a b b i t s  dwell i n  t h e  windrows between the  planta-  

t ions .  The tend t o  gnaw on eucalyptus stems sho r t l y  a f t e r  p lan t ing ,  

as wel l  a s  late i n  t he  season, and even t o  shea r  them off  at  ground l eve l .  

The problem was f a i r l y  s e r ious  i n  1981, but  less so  i n  1982, possibly  

because wel l  d i s t r i b u t e d  r a i n s  i n  '82 r e s u l t e d  '.in more food p l a n t s  f o r  rodents 



Control  is d i f f i c u l t .  Poisonsd b a i t  used 

a l s o  o t h e r  wild animals inc lud ing  monkeys 

no t  y e t  been t r i e d .  

(c) Domestic animals 

i n  1981 k i l l e d  

and bush deer.  

rodents bu t  , 

Repellants have 

Invasion by herds of c a t t l e  and goats has been a problem from the  

beginning of the  p lan ta t ion .  The Bandia fo'rest has  i n  t he  p a s t  been 

browsed during t he  dry season, Acacia 'seyal  being a n  exce l l en t  browse 

spec ies  ( a  c i r c u m s t k c e  which has no doubt reduced t h e  n a t u r a l  regenerat ion 

and produc t iv i ty  of t h i s  same spec ies  f o r  u se  as firewood). Guards must 

be posted on the  p l an t a t i on  perimeters a s  w e l l  a s  i n s i d s  t h e  p lan ta t ion .  

C a t t l e  caught i n  t he  p l an t a t i on  a r e  taken t o  a c a r r a l  set up by PARFOB, 

where they are held u n t i l  t he  owner pays a f i n e ,  u sua l ly  a speedy process 

s i n c e  t he re  i s  no water a t  t h e  c o r r a l ,  and the  owners do no t  want t o  see 

t h e i r  animals die .  

.- . I n  1982, f i v e  kilometers of fencing w a s  bought from a manufacturer 

i n  St .  Louis (Senegal) a t  an i n s t a l l e d  coa t  of s l i g h t l y  over  400 FCF'A .Per 

meter. It was erected on the  nor thern and western edges of the  p lan ta t ion .  

This 2,000,000 FCFA investment should pay f o r  i t s e l f  i n  about 2 yea r s ,  i n  

terms of  money saved by e l imina t ing  guards (approximately one per  ki lometer  

s i x  months pe r  year) .  

In 1982 t h e r e  were 15 guards posted i n  c rhe r  a r ea s  of t h e  p l an t a t i on  

(i.e. not protected by the  fence) .  

(e) F i r e s  

Within the  p l an t a t i on  a rea  f i r e  r i s k  is low thanks t o  t he  weeding 

and t h e  f a c t  t h a t  f i rebreaks  around p l o t s  are a l s o  used a s  access roads 



and, there fore ,  a r e  kept c lean by t r a c t ~ r  t r a f f i c .  Despite t he  ex is tence  

of wider f i rebrecks  a l l  around the  annual p lan t ing  sei ' ies ,  i t  is no t  t o  

be excluded t h a t  f i r e  may e n t e r  i n t o  t h e  planted a r ea  from outs ide .  

The equipment ava i lab le  t o  PAEZFOB f o r  a c t i v e  f i r e  f i gh t ing  is not  s p e c i f i c  

(crawler t r ac t - r s ,  tractor-drawn tanks? o r  very siinple, mainly c u l t i v a t i o n  

hand too ls .  Two vehic les  of the  Unimog type would increase  considerably 

t he  p o s s i b i l i t y  of keeping f i r e s  under check. 

The visit paid by the  Chief of the  Bureau pour l a  Pro tec t ion  cont re  

l f I n c e n d i e ,  together  wi th  the Chief of t he  Rureau d '  Actions Communautaires, 

t a  four neighboring v i l l ages  with  a view to  s t imula t ing  awareness oZ the  

f o r e s t  f i r e  problem and br inging about appropr ia te  ac t i on  a t  t he  

l e v e l ,  such a s  t h e  establishment of v i l l a g e  f i r e  prevention 

and con t ro l  c o m i  t t e e s  , wrs a good i n i t i a t i v e .  

3.8 - Gr~wth  and Prodact ivi  tp 

Growth r a t e s  and expected produc t iv i ty  of ;he p lan ta t ion  have been 

estimated on the bas i s  of r a i n f a l l  da ta ,  exper inental  harves t s  and growth 

records at the  CXRF research p l an t a t i on  i n  the  Bandia C la s s i f i ed  Forest ,  

and measurements on the  PARFOB p lan t a t i on  of p l a n t  he igh t  and dens i ty .  

(a)  Ra in fa l l  

Ra in fa l l  dur ing the  PARFOB p l a n t a t i o n ' s  f i r s t  three  years  has  been 

much less than was expected. The p r o j e c t  paper had projected from 500 mm 

to  700 mm pe r  year .  Actual amounts recorded a r e  shown i n  Table D-5 . 
The markedly higher r a i n f a l l  a t  PARFOB i n  1982, r e l a t i v e  t o  t he  previous 

two years  i s  l a rge ly  due t o  an extraordinary s i n g l e  r a i n  of 76 mm which 

f e l l  i n  e a r l y  October i n  the  region.  



The considersble  v a r i a b i l i t y  of  r a i n f a l l  a t  M'Bour is noteworthy 

t h i s  is probably explained by its c o a s t a l  l oca t i on .  N'Bour's r a i n f a l l  

was taken an i n d i c a t i v e  of t h e  region i n  t he  p r o j e c t  paper,  even though 

CNRF records f o r  t h e  period 1976 through 1928 should have i nd i ca t ed  

a p a t t e r n  of lesser r a i n f a l l  in land  at  t h e  p l an t a t i on  s i t e .  PARFOB'S 

.records seem t o  i n d i c a t e  a fu r rhe r  extension of t h i s  northward t rend 

of dec l in ing  r a i n f a l l .  Three years  of records  a r e  no t  adequate b a s i s  

1 

f o r  d i scern l sg  t rends  i n  t h e  regton. Nevertheless,  PAR3OB's f i r s t  

American co-director,  David Gibson, obsemed t h a t  r a i n  storms soaetimes 

-# appeared t o  "detour" the  p l an t a t i on ,  and h e  pos tu la ted  an in f luence  of 

t h e  low calcareous escarpment t h a t  borders cne nor th  edge of t h e  c l a s s i -  

Zied fo r e s t .  

It is a l s o  noteworthy t h a t  r a i n f a l l  a t  ThiZs has  been more abundant 

than a t  the  Bandia C la s s i f i ed  Fores t  (CXRF s t a t i o n )  during t h e  per iod 

, , 1976-82. For t h a t  per iod Bandia received only 872 as much rair. a s  d id  

Thibs . 
These d a t a  have obvious impl ica t ions  f o r  r a t e  of growth of t r e e s  

and length  of r o t a t i ons .  Tree growth w i l l  be slower than was pro jec ted  

and t i m e  be fore  f i r s t  ha rves t  somewhat longer. 

I (b) Present  grovth 

Trees i n  t h e  PARFOB p l an t a t i on  were measured by CNRF and PARFOB 

personnel i n  January,  1983. A sample of between 7% and 8% was measured. 

Two double l i n e s  of t r e e s  i n  each compartment were measured, represen t ing  

51,742 observations.  Absences (i. e. mor ta l i ty )  were noted;  t h e  he igh t  of 

t r e e s  was measured, (circumference i s  too small  y e t ) .  



Table D-5 . Annual Rainfa l l  at Bandia and other regional s t a t i o n s  

M' BOUR BANDIA FOREST THIES 

CHRF (a) PARFOB (b) 

Average for  
1960-80 

(a) C3?TRF established. i ts  rain guage, i n  1976, 7  kms d i r e c t l y  
south of t h e  PARFOB nursery. 

(b) P.ARPE3 established i ts  rain guage in 1980, at the s i t e  
of the nursery, opposite the v i l l a g e  of Bandia. 
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Table D-6 . Resul ts  of sample mensuration, PARFOB, Jan, 1983 

1980 p lan t ing  - 
Considerable mor t a l i t y  over 
shallow s o i l s  wi th  l a t e r i t i c  
hardpan. 

1981 p lan t ing  - 
a 'A' compartments (a> 

on heavy sandy c lays  (dek) 

'B' and 'C' compartments 
on l i g h t e r  sandy s p i l s  
(d io r )  

1982 p lan t ing  - 
'A' compa, +tments 

'81' compartments 

'B' eucalypts 
prosopis 
compartments 

C' eucalypts  
prosopis 
compartments 

'D' eucalypts  
prosopis 
neem 
cornpar tments 

Mor ta l i ty  (Z) Height 

mean (cm) s .d. 
(b  1 

(a)  Compartments a r e  arranged i n  east-west ranics, wi th  A rank t o  t he  
nor th  and, success ive ly ,  t o  t h e  south  B; C, and D.A~ compartments 
are s i t u a t e d  on t h e  nor thern  boundary of t h e  p l a n t a t i o n  and are 
only three i n  number. 

(b) s.d. - Standard dev ia t ion  
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Plan t ing  dens i ty  has been l e s s  than envisioned in t h e  p r o j e c t  paper,  

namely 625 t r e e s  phr hec ta re  (on 4 m X 4 m spacing). 

Table D-7. Plan t ing  dens i ty ,  PARFOB 

1980 p l an t ing  

1981 p lan t ing  - 
1982 p l an t ing  ' . 

(c) Projected growth 

Tine eva lua t ion  team p ro j ec t s  a  

3 on the  p l an t a t i on  of 1.5 m /ha/yr.  

growth rate f o r  t he  e x i s t i n g  t r e e s  

This is almost an order  of  magnitude 

l e s s  than was pro jec ted  i n  t he  p ro j ec t  design.. It is unclear why t h e  

3 f i gu re  of 10 m !ha/yr was chosen f o r  a "conservative" rate of  growth a t  

Bandia. Experimental cu t s  had no t  y e t  been made by CSW at  the  Bandia 

s t a t i o n  when t h e  p r o j e c t  was designed i n  1979. A t  t h a t  time, t he  

provenance t r i a l s  wi th  Eucalyprus camaldulensis, es tab l i shed  i n  1976, 

were only midway i n  t he  6-year r o t a t i o n  envisaged. These were f e l l e d  i n  

3 1981 and measured. The b e s t  provenance yie lded 4 m /ha/yr;  t he  second 

3 3 bes t ,  3 m /ha/yr  and the  poorest  1 .7  in /ha/yr.  Tota l ,  i.e. accumulated, 

r a i n f a l l  f o r  t h e  s i x  years  of t h e  trials was 2,600 mm. (These r e s u l t s  

influenced the  dec i s ion  i n  1982 t o  have t h e  Americar, s o i l  s c i e n t i s t s  

reconnoi ter  the  s o i l s  of c l a s s i f i e d  f o r e s t s  f a r t h e r  south i n  t h e  Sine- 

Saloum) . 
A comparison of the  mean he igh ts  a t  ages 1 , 2  and 3 years  of PARFOB 

t r e e s  and those of t h e  CNRE provenance t r i a l s  i n  3andia show t h a t  PMFOB 

trees a r e  growing slower than did  t he  lowest y i e l d  CXRE provenance. The 

r a i n f a l l  a t  the two s i t e s  f o r  the  th ree  f i r s t  years  of p lan t a t i on  has  



':-,been d i f f e ren t ,  but t h e  t o t a l ,  accumulated r a i n  was almost the  same. 

CNRF ' t r i a l s  

1976 350 mm 

1977 266 mm 

1978 615 mm 

TOTAL 1,231 

PARFgR plantat ion 

The s o i l s  conditions a re  approximately s imi lar ,  with the  exception of 

the  1980 plantat ion,  which i n  general is on poor s o i l s  (shallow, with 

l a t e r i t i c  hardpan i n  many places a t  1.0 meter). 

The CNRF provenance t r i a l s  did not include g. camaldulensis 8411, 

however, r a i s ing  the question of the appropriateness of t h i s  pa r t i cu la r  

provenance a t  Bandia. 

An i n t e rp re ta t ion  of these ueasurements, and comparisons must take 

. i n t o  account t h a t  the  conditions of plantat ion and maintenance on experi- 

mental p lo t s  a r e  invariably b e t t e r  than those on l a rge  s c a l e  plantat ions.  

Generally, one expects t o  achieve304 of experimental resul t s .  

Various small (one hectare) CNRF research p l o t s  located within t h e  PARFOB 

planta t ion  confirm t h i s  observation. These small p lo t s  receive b e t t e r  

ca re  than the 'surrounding 25 ha compartnants (Table D-8). 



Table D-8 

Compartment 

A3 

A6 

A5 

B 1 

D 1 

Height and mortality or'. PARFOB trees and CNRF trees 
within the PARFOB compartments. 

Mean height (ca) 

Eucalyptus 8 3 102 

Proposis 7 2 9 6 

Neem - - 

Mortality (Z) 



The PARFOB p lan t a t i on  is no t  expected t o  a t t a i n  from p l a n t a t i o n  

establishment t o  t h e  f i r s t  harvest  anything approaching the  b e r t  

3 
experimental y i e l d  a t  CNRF Bandia of 4 m /ha/year. Rather,  t h e  d a t a  

3 
i nd i ca t e  t ha t  y i e l d s  w i l l  be on t h e  order  oE 1.5 m /ha/year o r  l e s s .  

This i s  s imi l a r  t o  t h e  growth p o t e n t i a l  of t h e  na tu ra l  f o r e s t ,  est imated 

3 
on the  bas i s  of p a s t  ha rves t s  t o  be a t  l e a s t  1.0 m /ha/year . 

those ,of  the  abovementioned - -  A. seya l  f o r e s t  it should be noted t h a t  t o  

Between 1944 and 1953 the  Bandia C la s s i f i ed  Fores t  produced an average 

of 4.5 tonnes of charcoal per hec t a r e  o r  aporoximately 22 tonnes of wood 

per  hec ta re  a t  i n t e r v a l s  of aporoximately 18 years .  A l a t e r  management 

pian envisioned as  much a s  30 tonnes of wood per  hec ta re  per 13 yea r  

ro t a t i on ,  Assuming a wood densizy .of 0.6, these  amounts a r e  equiva len t  

3 t o  between 0.6 and 1.0 m lhafyear  of wood harvested. 

I n  1982, a f o r e s t r y  s tudent  from Germany, Miss Eva Xul le r ,  undertook 

sample, cu t s  of t he  n a t u r a l ,  - A. s e r a1  f o r e s t  near  t he  C W  experimental  

p lan ta t ion  i n  a 9-hectare area.  Her da t a  i nd i ca t e  a year ly  production 

3 3 3 ranging from 0.8 m /ha/year t o  3.2 m /ha lyr ,  with a mean of 1 .9 m /ha/year 

(David Gibson, personal comunicat ion,  1983). The f o r e s t  sampled had been 

exploi ted f o r  charcoal  6 years  previous. 

In considering t h e  c loseness  between expected p l an t a t i on  y i e l d s  and - 

da te  we have no d a t a  on t he  produc t iv i ty  of eucalyptus coppicing a f t e r  

harvest .  Yowever, one would expect f a s t e r  growth than t h a t  of 

seedl ings ,  and CNRF has i n  f a c t  observed t h i s  t o  be the  case  i n  one 

experimental p lo t  a t  Bandia. 



. .  
It can a l s o  be pos tu la ted  t h a t  p l a n t a t i o n  productivit jr  could be  

enhanced through refinement of  techniques i . e .  more e f f e c t i v e  p l a n t i n g  

and maintenance and p ro t ec t i on ,  and f a s t e r  growing species .  Recommendations 

for improvements i n  p l an t i ng  and maintenance are presented in  Annex c , 

below. I f  implemented they could at  b e ~ t  i nc r ea se  per  hec t a r e  ou tpu t  

by a f r a c t i o n  of a cub ic  meter. 

More adapted o r  supe r io r  t r e e s  are another p o s s i b i l i t y .  For t h e  

moment, seeds o f  t h e  b e s t  of - E. camaldulensis (No. 979-984- 

987) a r e  no t  a v a i l a b l e  f o r  l a c k  of seed production p lo t s .  

The spec ies  E. microtheca has  shown considerable  promise i n  p l o t s  

nea r  Bambey, where 5 d i f f e r e n t  provenances y ie lded  between 2.3 and 3.5 

3 rn /ha/yr  over an 8 yea r  period.  Tota l  accumulated r a i z f a l l  f o r  t h e  per iod 

was 4029 mm. S o i l s  were deep, ag r i cu l t u r a l -qua l i t y  s o i l s .  

Prosopis l u l i f l o r a  is another  fuelwood spec ies  whici7 shows promise, 

3 but  which has  no t  been observed to  produce more than 4 t o  5 m /ha /yr  when 

r a i n f a l l  and air moisture a r e  adequate. Tl~e Bandia s i t e  is d r i e r  than 

known Prdsopis p l an t a t i ons  i n  Senegal. However, co s t  of p l an t a t i on  could 

be  perhaps much l e s s  than t h a t  of eucalyptus ,  inasmuch a s  i t  could be sown 

d i r e c t l y  i n  t h e  p l a n t a t i o n  and would shade ou t  weed competition more 

quickly.  D i r ec t  sowing has no t  y e t  .been done on a l a rge  s c a l e  wi th  Prosopis.  

Cassia siamea is a f a s t  growing tree i n i t i a l l y ,  but  i t  has been 

observed t o  slow o r  s t o p  growth a t  about t h e  four th  year., probably because 

of its high requirement f o r  wacer (i. e. h igh  evapotranspira t ion)  . 
The o v e r a l l  conclusion t h a t  devolves from these  observations of ra in-  

f a l l ,  growt!~, provenance t r i a l s  and comparison between e-xperimental p l o t s  



and f i e l d  p l o t s  is thaz,: at. p r e sen t  it is no t  t echn ica l ly  pos s ib l e  t o  

3 achieve more than 4 m /ha /yr ,  and t h a t  i n  t he  l a r g e  s c a l e  PARFOB planta-  

3 t i o n ,  y i e ld s  a r e  likel:] t o  be on the  o rder  of 1.5 m /ha/yr  f o r  t r e e s  

p lan ted  during 1980 t o  1982, o r  1983. In t h e  computation of t h e  i n t e r n a l  

3 3 rate of  r e tu rn  t he  pe r  hec t a r e lpe r  yea r  f i gu re s  of 1.5 m , 2.0 m , 
3 3 3.0 m and 4 rn have been used i n  order  t o  explore  t he  f u l l  range of 

tdchnica l  p o s s i b i l i t i e s .  

3.9 P l an t a t i on  Costs 

P l a n t a t i o n  cos t s  have been compiled from AID and PARFOS f i n a n c i a l  

records.  Only direct .  c o s t s ,  o r  opera t iona l  cos t s ,  have been ca l cu l a t ed ,  

Table D-9 and D-10 summarize the  d i r e c t  cos t s  nP p h n t a t i o n  establ?.shment 

f o r  t he  f i r s t  t h r ee  years .  Tables D-12, rl-13 and D-14deta i l  t h e  c o s t s  

by calendar  year .  

Table . . D - g ~ i r e c t  Cost Summary, 1939 through 1932. 

Z 

Personnel $ ,816,721 65 

Overhead 25,270 2 

Nursery & p lan t a t i on  61,465 . 5 

Equipment opera t ian  

f u e l  , l ub r i can t s  

r e p a i r s ,  maintenance 

Miscellaneous 

Tot a 1  

Except f o r  t he  s a l a r i e s  of the  p ro j ec t  d i r e c t o r  and four  t e chn i ca l  

staff, personnel c a s t s  have been borne e n t i r e l y  by AID, due t o  t h e  

i n a b i l i t y  of t h e  government t o  fu rn i sh  counterpar t  funds. 



Deprec ia t ion  of  equipment, b u i l d i n g s  and o t h e r  i n s t a l l a t i o n s  is 

computed t o  b e  approkimately $200/ha ove r  a pe r iod  of  10 yea r s .  

$ 1,253,295 - -- = $808 p e r  h e c t a r e  

1 5  50 ha. 

+ d e p r e c i a t i o n  200 p e r  h e c t a r e  

= $1,008 p e r  h e c t a r e  v .-!. 

Personnel  c o s t s  r ep re sen t  a h igh  p;oportion of  t h e  t o t a l  cos t s .  

Maintenance aad r e p a i r  c o s t s  have a l s o  been h igh;  they inc lude  a $45,000 

o rde r  of t r a c t o r  r e p a i r  p a r t s .  

Table D-10. D i rec t  Costs  of  Plantation-Summarized by y:.ars 

T o t a l s  

Personnel  - 
DGEF agen t s  (es t imate)  $ 18,604 $ 22,641 $ 32,335 9 73,580 6 

Other personnel  
working f o r  PP3FOS 153,465 269,724 319,952 743,141 58 

Overhead 

N1:i:ery 5r P l a n t a t i o n  - -- 
( p l a s t i c  bags, p e s t i -  
c ides ,  f e r t i l i z e r s ,  
t o o l s ,  fenc ing ,  e t c )  31,874 4,909 24,682 61,465 5 

Equipment Operatior? 

Fuel ,  l u b r i c a n t s  51,266 ' 70,285 56,459 178,010 1 4  

Repairs ,  maintenance 38,139. 30,411 87,777 156,327 1 2  

hfiscellaneous - 4,362 11,140 15,502 1 
- 

TOTAL d i r e c t  c o s t s  297,827 514,498 540,870 $1,253,295 99 

_Explanatorv Yote: Amounts smunarized from t a b l e s  0-13 ,D-14 and D-15 1980 expen- - rn 

d i t u r e s  a r e  e s t ima te s  except  f o r  f u e l  and l u b r i c a n t s .  Fuel' and l . ~ ! . , r ' l ~ : ~ ! L ~  
(grease ,  hydrau l i c  pump o i l ,  engine  o i 1 , e t c . )  a r e  purchased d i r e c t l y  by A I D *  
Occasional purchases of f u e l  made d i r e c t l y  by PARFOB, i n  1983 on  t h e  CFA - 
account a r e  charged t o  t h e  Overhead ca tegory .  A l l  o t h e r  c a t e g o r i e s  o f  
e-xpenses a r e  made through t h e  PARFOB account i n  ThiZs, and have been 
developed from vouchers prepared  on t h a t  accsunt .  CFA amounts have been 
converted t o  d o l l a r s  a t  t h e  fo l lowing  r a t e s :  19S0, 215; 1981, 265; 
1982, 334. Exchange r a t e s  a r e  t h e  a r i t h m e t i c a l  averages of r a t e s  a t  
which t h e  var ious  advances have been made by AID t o t h e  PILSFOB account .  



Costs per  hec t a r e  t o  p l an t  i n  1983 a r e  l i k e l y  t o  b e  higher than i n  

previous years .  The .remaining funds i n  t he  p r o j e c t  ava i l ab l e  as  of 

February 1, 1983, f o r  disbursement t o  the  392.90B account were approxima- 

t e ly  67 mi l l ion  CFA. A I D  i n  Dakar has ordered $45,000 worth of f u e l  

and lub r i can t s  fo r  t h e  1983 campaign, o r . an  amount equal to  15.75 

mil l ion CFA ( a t  350 t o  t he  d o l l a r ) .  To t h i s  can be added the  PARFOB 

bank balance a t  t he  end of 1982 of 30 mi l l i on  CFA which was p a r t l y  

expended i n  January, 1923. 

Table D-11  . Estimated p lan t ing  cos t s  , 1983. 

January,  1983 expenditures 19 mi l l ion  CFA 

Account balance, Teb 1, 1983 (a) 11 

Advances t o  bu made, 1983 

Fuel and lub r i can t s  (AID) , 1?83 

TOTAL 

Reques t ed  counterpar t  budget 4 2 

TOTAL 154.75 mil l ion  CFA 

a t  350 CFL $442,143 

t o  p l a n t  400 hec t a r e s  = $1,105 per hectare  

- - -  

(a)  Balance a s  shown i n  PA?.FOB1s budget proposal f o r  Feh to  Oct, 1983. 

Given, however, the  low probabi l i ty  t h a t  PARFOB w i l l  r ece ive  i ts  

counterpart  budget (Budget dlEquipement), which was approved f o r  t he  

GOS f i s c a l  year  of Ju ly  1, 1902 t o  June 30, 1983, t he  per hec ta re  p l an t ing  

cos t s  would be lower i f  the same work is accomp1i;hed. They would then 

average $856 per  hec ta re .  



Table D-12. ~ x p e n d i t u r e s  f o r  Direct  Plant ing Costs , 1980 

To ta l s   AID(^) $ 
(Dakar) $1 . 215 CFA(') 

Personnel 

DGEF s t a f f  es t .4 ,000 CFA $ 18,604 

Overhead ' ?st. . .  963 (4 4,479 

Nursery t Plan t a t i on  es t .6 ,853 ( 4  31,874 

Equipment opera t ion  

f u e l ,  l ub r i can t s  

r epa i r s ,  maintenance est .8,200 ( 4  38,139 

Miscellaneous - - 
Tota l  expenditures . 4,000 ,49,011 51,266 $297,827 

(a) GOS expenditures i n  s a l a r i e s  and f u e l  (when ava i lab le )  have n o t  been 
drawn from the  PARFOB bank account, r a t h e r  s a l a r y  checks and gas coupons 
a r e  s e n t  d i r e c t l y  from t h e  SEEF i n  Dakar. h o u n t s  shown a r e  t h e r e f o r e  
es t imates .  

(b) A I ~ / ~ a k a r  has  purchased d i e s e l ,  gasol ine ,  and lubr ican ts  t a x  f r e e  through 
its own supply managemeat o f f i c e ,  iand provided these  commodities t o  t he  
p ro j ec t .  

( c )  The conversion r a t e  represen ts  t he  a r i t hme t i c  average of the  var ious  
amounts advanced t o  t he  PARFOB account at d i f f e r e n t  r a t e s .  

(dl Totals  taken from monthly s a l a r y  vouchers and o ther  cash vouchers. 
Includes net  s a l a r i e s  pa id ,  taxes paid ,  pe r  diem and indemnities 
where app l icab le  (p ro j ec t  d i r e c t o r ) .  

(e) Estimated values a r e  taken from the  1980 operat ing budget submit ted by 
PARFOB. Actual expendi tures  cannot be  determined s ince  records  were no t  
sys temat ica l ly  kept  dur ing the  f i r s t  months of the  p ro jec t .  



Table D-13 Expenditures f o r  Direct P lant ing  Costs, 1981 

PAPFOB (a) AID") Total  

GOS A I D  (Dakar) . . ($1 
($1 $1.00 = 265 CFA") 

'(000's CFA) . .. 
(1) (2) (3) ( 4  1 

- 
Personnel - 

DGEi' agents e s t .  6,000 

Project  personnel 71,477 

Overhead 3,224 12,165 

Nursery & Plantat ion 1,301 . 4,909 

Equipment Operation 

Fuel & lubr icants  

Repair & maintenance 

Caterp i l la rs ,  t r a c t o r s  5,419 

. Pick-ups 2,640 

Total Expenditures 85,277 70,285 414,498 

(a) Personnel t o t a l s  a re  t a z n  from monthly sa la ry  vouchers and o ther  cash 
vouchers, and include ne t  s a l a r i e s ,  taxes paid, per  diem and indem- 
n i t i e s  (where a p p l i c a b l e .  A l l  o ther  amounts a r e  derived from 
records contained i n  vouchers submitted periodical ly  by PARFOB to  the  
Ministry of Finance. 

(b) Direct purchases by AID.  The commodity is delivered to  PAPIOB. 

(c) The exchange r a t e  represents  the ari thmetic  average of the  various 
amomts advanced to  t h e  PARFOB account a t  d i f f e r e n t  ra tes .  



Table D-14 Expenditures f o r  Di rec t  Plant ing Costs, 1% 

GOS A I D  
000's CFA 

(Dakar) $ (c) 
$ $1 .OO-= 334 eFA 

DGEF agents est.10,800 # .  - 
Projec t  person- 
n e l  106,864 

Overhead 2,881 8,625 

Nursery & 
Planta t  i on  

Equipment Operation 

Fuel 6 lubr ican ts  

Repairs & maintenance 

. C a t e r p i l l a r s  2,418 25,203 

. Pick-ups 5,870 17,574 

. Spare p a r t s  45,000 45,000 

Miscelianeous 

Total  Expenditures 10,800 135,998 101,459 540,970 

(a) Personnel t o t a l s  a r e  taken from monthly sa l a ry  vouchers and o the r  cash 
vouchers, and include ne t  s a l a r i e s ,  taxes  paid,  per  diem and indem- 
n i t i e s  (where appl icab le ) .  All o the r  amounts a re  derived from records 
contained i n  vouchers submitted per iod ica l ly  by PAVOB t o  t he  
Ministry of Finance. 

(b) Direct  purchases by AID. The commodity is del ivered t o  PAEFOB. 

(c) The exchange r a t e  represen ts  t h e  a r i thmet ic  average of t h e  var ious  
amounts advanced t o  t h e  PARFOB account a t  d i f f e r e n t  rates. 



(a) Costs of p l an t a t i on  l a b o r  

A l a r g e  proport ion of the  d i r e c t  cos t s  is l abo r  on t he  p l an t a t i on .  
1 - 

Compared to  the  o r i g i n a l  es t imates  of l abo r  needed, and t o  e ~ e r i e n c e s  

elsewhere i n  the  Sahel with similar s c k l e  p l an t a t i ons ,  the  l abo r  i npu t s  

at PARFOB a r e  high. 

- 

Tabla D-15 - Comparison of p l an t a t i on  labor  inputs  

1. Design es t imates  man days oe r  vear  man davslha 

Project  paper (750 ha) 28,000 37.5 

Guigonis repor t  (750 ha) 33,000 4 4 

2. Plan ta t ion  experience 

PARFOB 1981 49, OOC 75 

650 ha planted 
150 ha of '80 p l an t a t i on  
maintained 

PARFOB, 1982 59,000 78 

745 ha  planted 

800 ha nainta ined,  ('SO, '81) 

Mali OAPF (without nursery) 43  

Upper Volta, AW 1979 39 

1980 4 1  

(without nursery,  a l l  weeding by hand) 

The t o t a l  l abor  inputs  computed from payro l l  records r e s u l t  i n  a  

higher number of man days per  ha. planted (and maintained) than do the  

estimates given by PARFOB fo re s t e r s  o r  t h e  records of t he  compartments: 

75 t o  78 manldays per  hec ta re  a s  opposed to  52.5 man days per hec ta re .  

P lan ta t ion  records on l abo r  inputs  a r e  summarized i n  Table D-16 . 



Table  D-16. =or i n o u t s  p e r  h e c t a r e  p lan ted  (a) , 1982. 

Nursery opera t ion:  

38 man days p e r  1,000 p l a n t s  

521,000 t r e e s  p lan ted  on 745 has.  

man d a y s h a  

26 

Transpor t  

P l a n t i n g  

Grasshopper p r o t e c t i o n  ( p e s t i c i d e )  1 

Weeding U 
- 

TOTAL 52.5 

(a) Labor i n p u t s  t o  t h e  nurser]  opera t ion  a r e  es t imated by 0 .  F u g a l l i ,  
based upon informat ion from the  1982 campaign (See D.3.5.). P l a n t i n s ,  
weeding, and p e s t i c i d e  a p n l i c a t i o n  i n p u t s  are taken from in format ion  
=ontained i n  t h e  cornpartsent h i s t o r y  forms ( f i s 3 e s  p a i c e l l a i r e s )  
t h a t  were prepared d u r i n g  t k e  course of  t h e  evaluat ion.  Transpor t  
i n p u t s  are e s t i m a t e s  by GuGye (Gusye, 1982). 

T o t a l  l a b o r  expended, (e:icludins personnel  and h i g h e s t  l e v e l  

t e c h n i c a l  s t a f f  dur ing  1981 was 49,000 man days and i n  1982 was 

59,000 man daya, according t o  PARFOB ~ a y r o l l  records.  This l a b o r  was 

i n  p a r t  expended on t h e  weeding of  p l o t s  from previous  yea rs ,  p a r t i c u l a r l y  

t h e  removal of v ines  and t a l l e r  weeds not  c u t  5y  the  d i s k  h a r r o w .  

Thus i n  1981, an a d d i t i o n a l  150 h e c t a r e s  of 1980 t r e e s  were provided 

some a t t e n t i o n ,  whi le  i n  1982, 800 hec ta res  of t r e e s  from t h e  two previous  

y e a r s  had t o  be  looked a f t e r ,  i n  -addit ion t o  t h e  750 hec ta res  t h a t  were 

p lan ted .  



Tabls D-17.Total l abor  vs. comnuted labor  i npu t s  

49,000 m'an days divided by 650 has = 75 man days/ha 

Computed l abo r  inpu t  per  hec ta re  
planted (per 1982 s t a t i s t i c s )  52.5 " 

Unspecified remnant 22.5 " 

equivalent  t o  a t o t a l  of 14,k25 man days 

59,000 man days divided by 750 has 78.6 man days/ha 

Labor inpu t  p e r  h e c t a r e  plakted 52.5 " 

Unspecified remnant 26 
equivalent  t o  a total.  of 19,509 man days 

The "rennant" man days could be accounted f o r  i n  a v a r i e t y  of  ways: 

weeding on previous gears '  compartments, guards during t he  period 

December to Yay, s i c k  leave and pa id  vacat?.on, and, f i n a l l y ,  low produc- 

tivity. Data on s i c k  o r  annual leave e x i s t  f o r  each worker but a r e  no t 

recorded i n  t abu l a r  fo rn  and a r e  e s s e n t i a l l y  unusuable at present .  

Labor inputs on weeding i n  previous years '  compartznents have no t  

been est imated,  but cannot be more than 4 o r  5 maddays p e r  hec t a r e  a t  

most. Guards a r e  est imated t o  be posted f o r  every 4 cor;r?artnenrs, t h a t  is 

every 100 hec ta res  (In 1983, twenty guards were posted f o r  the 1550 has. 

of p l an t a t i on ) .  The r e s u l t i n g  d i f fe rence  is small: 

1981 "remnant" man days, t o t a l  14,625 

- weeding o f  150 hec ta res  ('80) 

5 X 150 - 750 

- guards for  e n t i r e  p l an t a t i on  

5 mo' X 26 days/mo X 2 - 260 

Unaccounted. f o r  remnant 13,407 man days 

1982 "reurnant" man days, t o t a l  
, 

19.500 

- weeding of 800 has ( ' 30, 'S1) 

5 X SO0 -4,000 



- guards 

5 m o . 1 2 6 X 8  

1 mo. X 2 6  X 20 

Unaccounted f o r  remnant 13,940 man days 

These weeding and guard inputs  a re ,  i t  must be  emphasized, only 

es t imates  and a r e  by no means judgements t h a t  t h i s  l e v e l  of l abo r  i n p u t  

is needed o r  j u s t i f i e d .  Paid vacat ion and s i c k  leave could no t  

account f o r  but  a f r a c t i o n  of remainder: perhaps as much as 35 man months 

i n  1951 (910 man days) and 50 man months i n  1982 (1,300 man days). 

The unaccounted f o r  remainder probably Tepresents t h e  d i f f e r ence  

between a c t u a l  hours worked and t h e  8  hour work day on which t h e  pay ro l l ,  

computations, and a l l  es t imates  a r e  based. I f  so ,  i t  would a9pear t h a t  

a c tua l  hours pe r  day worked are on the  o rde r  of 6 r a t h e r  than 8, al though 

t h i s  es t imate  is necessar i ly  sub jec t ive .  But i f '  such were t h e  case ,  t h a t  

is ,  i f  e f f e c t i v e  man days were reduced by 25X, t he  "unaccounted f o r  r e m a n t "  

would be accounted fo r .  Thus, 25% of 59,000 = l4,75O2as compared t o  t h e  

calculated remainder of 13,940. This observat ion r e l a t i v e  t o  worker 

e f f ic iency  as a f f ec t ed  by a c t u a l  hours worked is  corraborated by ou r  

observations and the  recogni t ion by the  PARFOB d i r e c t o r  t h a t  workers need 

c lo se r  supervision.  

It seems evident  t h a t  during the  peak of t h e  ho t ,  humid season, i t  

w i l l  always be d i f f i c u l t  t o  g e t  men t o  work under t he  sun 

between 1230 and 1500, t r a d i t i o n a l l y  a period of repose, except f o r  

farmers who a r e  rushing to  plow o r  t o  sow t h e i r  mil let  o r  peanuts, o r  t o  

undertake the  f i r s t  weeding so  as  t o  save t h e i r  germinating crops. 



It is equally evident  t h a t  during t he  ho t  dry season, mid-afternoon 

hea t  is not l e s s  punishing even though l e s s  humid. (The cool dry season 

is the  period of l e a s t  p l an t a t i on  a c t i v i t y ) .  Thus, i n  p r ac t i ce ,  workers 

work w e l l  during t h e  morning hours but  tend t o  not keep up t h e  e f f o r t  

i n  t he  afternoon. The p r a c t i c e  has bekn t o  al low the  men t o  work a 

continuous s h i f t ,  without a break f o r  lunch, thus ,  from 0800 t o  1530. 

On occasion, men have been observed t o  l eave  t he  p l an t a t i on  si te e a r l y ,  

around 1400. Many t r a v e l  up tc 1 C  kilometers to  r e tu rn  home, and dur ing 

t he  ra iny  season, they may w e l l  work i n  t h e i r  f i e l d s  i n  t he  late afternoon. 

It is common sense  t o  t ake  it easy during t he  hours of maximum d a i l y  

hea t ,  and not reasonable t o  expect f a r ~ e r s  who have never he ld  a wage 

earning pos i t i on  on a continuous bas i s  t o  accept the  d i s c i p l i n e  of an 

8-hour day t h a t  is assumed of wage earners.  The s o l u t i o n  is probably 

t h a t  of ad jus t ing  t he  leng th  of t he  work day t o  t he  season and t h e  needs 

a t  t he  p lan ta t ion ,  as wel l  a s  having g rea t e r  f l e x i b i l i t y  i n  t he  h i r i n g  

and f i r i n g  of workers. Whatever t he  u l t imate  management so lu t i on  may be, 

however, much c lo se r  supervis ion would appear t o  be a necessary measure. 

(b) The Mechanical weeding and o the r  equipment problems 

The inadequacy of t he  crawler t r a c t o r s  f o r  t h e  magnitude of t h e  p l an t ing  

program has beend 'eal twi th  above. But such inadequacy has had far-reaching 

repercussions.  I n  o rder  t o  t r y  and accomplish t h e  annual t a sk  of 750 h a *  

PARFOB decided t o  depar t  from t h e  s i t e  preparat ion techniques 

recommended l e s s  e x p l i c i t l y  i n  the  PP and more e x p l i c i t l y  i n  t h e  r e p o r t  by 

M. Guigonis (3-tooth sub-soil ing i n  two d i r ec t i ons  a t  r i g h t  angles) .  



It was thus  decided t o  r e l i e v e  t h e  crawler t r a c t o r s  of soma of  t h e  sub2 

s o i l i n g  chore and t o  have t h e  second ?-tooth p~wsage  replaced by pre- 

p l an t i ng  harrowing and by l- tooth sub-sofl ing Fn two d i r ec t i ons  a t  r i g h t  

angles ,  t h e  l a t t e r  two operat ions  t o  be done by wheeled t r a c t o r s  ( t h e  

crawler t r a c t o r s  being employed a l s o  f b r  knocking down vege ta t ion  and 

t e rmi t e  h i l l s  a s  w e l l  as f o r  windrowing). The end-result of  t h i s  op t i on  

was t o  reduce the  a v a i l a b i l i t y  of wheeled t r a c t o r s  fotthe most important  

and narrowly time-res t r i c t e d  weed2 ng operat ions ,  khich consequently could 

no t  always be c a r r i e d  ou t  i n  time and never r ep l i ca t ed  i n  t he  same yea r  

i n  t he  p l an t a t i ons  e s t ab l i shed  previously ,  a s  recommended by t he  PP. 

The a v a i l a b i l i t y  of wheeled t r a c t o r s  was a l s o  negat ively  a f f e c t e d  by 

t h e  d i f f i c u l t  access t o  t h e  p l an t i ng  s i t e s  during the  rainy season,  which 

was no t  a n t i c i p a t e d  i n  the  PP, and which has  necess i t a red  using wheeled 

t r a c t o r s  f o r  t he  t r anspo r t  of water f o r  about one m n t b ,  p r s i s e l y  when 

weeding could be done cheaply and e f f ec t i ve ly .  Though i t  oras no t  pos s ib l e  

t o  have i t  confirmed, i t  is thought t h a t  the  decis ion to weed manually 

a l l  around each seed l ing  immediately a f t e r  p lan t ing ,  d e s p i t e  i t s  very high 

cos t  i n  manpower, must be due t o  t h e  same reason: t h e  s c a r c i t y  of wheeled 

t r a c t o r s  r e s u l t i n g  from t h e  s c a r c i t y  of crawler t r a c t o r s  a d  from t h e  land 

c l ea r ing  and s i t e  p repara t ion  op t ions  chosen. 

Depart ing from the  recommended second passage of  a 3-tooth r i ppe r  

a t  r i g h t  angle has had another negat ive  e f f e c t  i n  add i t i on  t o  prepar ing 

t he  s i t e  less e f f i c i e n t l y ,  i.e. t h a t  o f  leaving many stumps i n  t h e  s o i l  

(having escaped uprooting i n  between t e e t h  of the  r i p p e r  dur ing t h e  only 

3-tooth subso i l i ng  passage) , sharp ly  cu t  by charcoal  makers and which have 

caused havoc t o  the  tires of the  wheeled t r a c t o r s  ca l l ed  upon t o  do 



pre-planting harrowing and 1-tooth sub-soil ing.  Most of  such stumps 

would have been uprooted by a second passage of t he  3-tooth r i ppe r .  

It can a l s o  be concluded t h a t  ( i )  more than two 4-wheel-drive t r a c t o r s  

could have been put t o  good use, e spec i a l l y  because of t h e  d i f f i c u l t  

access t o  p l an t i ng  s i t e s  during t h e  ra iny season; ( i i )  t he  o the r  wheeled 

t r a c t o r s ,  t o  be used mainly f o r  weeding, could have been less powerful 

than those procured; ( i i i )  t h e  d i s c  harrows should have been of t h e  heavy- 

duty-type from the  very beginning; ( i v )  though t h e  s e r v i c e  rendered by t h e  

PCV mechanic was indeed exce l l en t  f o r  t h e  wheeled, i t  was l e s s  s o  wi th  

regard t o  c r a v l e r  t r a c t o r s  and, most important ,  h e  d id  not  consider  

himself as  an i n s t r u c t o r  but  only a s  a doer;  (v) t he  t ruck  purchased is  

p r a c t i c a l l y  u se l e s s .  

(c)  P l an t a t i on  establishment 

Taking i n t o  account t he  var ious  t e chn i ca l  and o t h e r  c o n s t r a i n t s ,  
* 

. i t  can be concluded t h a t  t h e  means a v a i l a b l e  t o  t he  p ro j ec t  were adequate 

f o r  a 500-ha/year p l an t i ng  program a t  full .  s c a l e  operat ion.  

Two hundred hec ta res  should have been t h e  f i r s t  year  goal ,  300 t h e  second 

and t he r ea f t e r  500 per  year .  

Land c l ea r ing ,  including windrowing, sSould have been done completely 

by t h e  cooperatives of charcoal  maxers over t h e  a reas  exp lo i ted  by them, 

and by a low-powered crawler t r a c t o r  over t h e  remaining area.  Baobab 

t r e e s  and te rmi te  h i l l s  should have been l e f t  s tanding,  and a r ea s  wi th  

too many of them should have not been c leared.  S i t e  p repara t ion  should 

have consis ted exclusively  of 3-tooth sub-soi l ing i n  two d i r e c t i o n s  a t  

. ' r i g h t  angles.  Weeding should have been done rnechanica1.1~ twice  a yea r ,  



as early i n  the rainy season a s  possible .  Had t h i s  been done, there 

would be today on the ground only 1,000 ha instead of the l , 500  planted 

.. sofar,  but the 1,000 ha would be i n  bet ter  shape than the ex i s t ing  1,500 ha 

despi te  the scarc i ty  of r a i n f a l l  s ince  1980. 



4.0  Complementary Research 

This work waq 'entrusted t o  the National Forestry Research. Center 

(CNRF) and has been c a r r i e d  ou t  with a minimum of involvement by A I D .  

I n  addi t ion  to  t he  work described here  t h a t  was funded by the  p r o j e c t  

and undertaken a t  t he  p l an t a t i on  s i t e ,  information has continued t o  flow 

from CNRF1s research s i te  7 kilometers s o u t i  of t he  PARFOB nursery.  

Both meteorological  da t a  and samples 03 growth a t  t h a t  s i t e  have been of 

g r e a t  s i gn i f i cance  t o  understanding the  p o t e n t i a l  of the  Bandia p lan ta t ion .  

I n  p a r t i c u l a r  t he  harves t  o f  6-year o ld  E u c a l y p t s  camaldulensis t r e e s  

of var ious  provenances i n  1981 a t  the  Bandia research s t a t i o n  yie lded 

da t a  t h a t  have g rea t l y  diminished es t imates  of growth po t en t i a l s  i n  t h e  

PARFOB plan ta t ion .  

4.1 Objectives 

The research component of the  p ro j ec t  was t i e d  to  the  p ro j ec t  goal of 
t 

developing a r ep l i cab l e  fuelwood production s y s  tern i n  Bandia. The moot 

important con t r ibu t ion  of research  was seen to  be improving the  l ike l ihood  

of  r e p l i c a b i l i t y  by reducing cos t s  and i n c r e a s ~ n g  the  use of  l o c a l  mate r ia l s  

and labor .  In addi t ion  i t  was f e l t  t h a t  a study was required t o  eva lua te  

t h e  e f f e c t  of the  p ro j ec t  on l o c a l  s o i l  and waLer resources (Annex A, 

These ob jec t ives  were mirrored i n  a paper prepared by Pro jec t  Co- 

Direc tor  Gibson i n  November 1981 i n  which he noted: "A major emphasis of 

t h i s  p i l o t  p ro j ec t  is the  development of read i ly  r ep l i cab l e  model which can 

be rapidly  and success fu l ly  extended i n t o  o t h e r  s i m i l a r  perf-urban a reas .  

To a s s i s t  i n  t h i s  goal of rap id ly  maximizing the  p r o j e c t ' s  spread e f f e c t s  . . . 
CNRF w i l l  a s s i s t  i n  1 )  reducing input  cos t s  at  every impiementation 



h v e l ,  2) i den t i fy ing  urban cen te rs  with similar problems and determine 

t h e i r  p o t e n t l a l  t o  success fu l ly  support  a r e p l i c a t i o n  ( s i t e  charac te r i s -  

tics, monitor r a i n f a l l ,  a s c e r t a i n  land a v a i l a b i l i t y ) ,  and 3) performing 

basic research i n t o  eco log ica l  and hydrological  e f f e c t s  of i n t ens ive ly  

managed f o r e s t  p lantat ions" .  

4.2 Research Problem Def in i t ion  

The broad clutl ines of problem d e f i n i t i o n  have been provi ied i n  t h e  

e x t r a c t  from Gibson c i t e d  above. In the  Pro jec t  Paper t e x t  i t s e l f  t h e r e  

is only a general  i nd i ca t i on  of what was t o  be  undertaken. Mention was 

made of"directed experimentation" designed t o  reduce cos t s  with examples 

such a s  l i v i n g  fences,  a l t e r n a t i v e s  t o  polyethelene sacks and the  b e t t e r  

organizat ion and we of l o c a l  mate r ia l s  (PP, P. 1.5). Some e labora t ion  was 

provided i n  t he  Technical Annex A where i t  was noted t h a t  " i n t e r e s t i ng  

research p o s s i b i l i t i e s "  included nurser] p lan t ing ,  organizat ion of work 

teams, c l ea r ing  techni'queu ( labor  vs . machines), seedl ing t r anspo r t ,  

l i v i n g  fences vs.  barbed wire ,  and the b e s t  associat ions  of l i ve s tock ,  

ag r i cu l tu r e  and t h e  p lan ta t ion .  CXRF proposed p l sn t ing  t r i a l s  i n  

d i f f e r e n t  p a r t s  o f  t he  country ,  

F ina l  d e t a i l s  of t he  research program were wo,:. ..:id out  by CNRF i n  

consu l ta t ion  with  PARFQB. Formal agreement was reached between SEEF 

and ISRA i n  August. 1980 on the  recherche d'accompagnement t o  be c a r r i e d  

ou t  by CNRF. Tour areas  were agreed upon as shown i n  Table D -1% 

During t h e  course of p ro j ec t  implementation, research r e s u l t s  from 

e a r l i e r  CNRF t r i a l s  l e d  t o  a changing d e f i n i t i o n  of the problem to  be 

addressed by f o r e s t r y  development i n  t he  Bandia area,  a t  l e a s t  a s  viewed 



Table D-18. ' ,Recherches dfAccompap;nement, CNRF 

Research Theme Duration Projected 
(cost CFA) 

Ziduction des coats de Production, 
de9 coats de Plantation et des 
coats d'entretien 4 yrs 14,100,000 

lnvenraire des potentialitGs 
EorestiOres des sols et climats 
Sbnggalais 4 yrs 

Etude de lf~vnlution 3u sol sous 
plantation d'Eucalyptus - d/ 

Bilan hydrique de peuplements 
forestiers 

Total 

Subcontracted to OCSTOX - Dakar. 

4 yrs 

4 yrs 13,350,000 



by CNRF and p ro j ec t  co-director  Gibson. I n i t i a l  production f i gu re s  from 

CNRF research p l o t s  i n  Bandia coupled with high establishment c o s t s  of 

r e f o r e s t a t i o n  l e d  CNRF t o  recommead in  1982 a -,!- Ic ienta t ion of t h e  

p ro j ec t  towards management of the  n a t u r a l  f o r e s t .  I'he f i r s t  s t e p  i n  t h a t  

r e o r i e n t a t i o n  was preliminary researchneeded  to  c o l l e c t  b a s i c  d a t a  on 

t he  p o s s i b i l i t i e s  of n a t u r a l  f o r e s t  management. 

A research  proposal  was generated b y  CXRF and proposed a s  a f i f t h  

theme f o r  recherche d'accompagnement. Although i n i t i a l l y  accepted with 

funding of 16 mi l l i on  FCFA (ProcSs Verbal, 15 Ju ly  1982) t h i s  research  

w i l l  not  now be c a r r i e d  out due t o  t he  f i n a n c i a l  cons t ra in t s  encountered 

by the  p ro j ec t .  

4 . 3  Resul ts  t o  da t e  

(a)  Theme No. 1 - Reduction des coQts  de p'roduction, des cob de 
P l an t a t i on  et des coGts d ' e n t r e t i e n  

Objectives:  These were t o  i d e n t i f y  and pe r f ec t  nethods of reducing 

c o s t s  of p l an t a t i on  establishment and maintenance. It was suggested i n  

t h e  Pro jec t  P a ~ e r  t h a t  appl ied research of t h i s  type nigktt reduce p e r  

hec t a r e  cos t s  by a s  much as  40-60 percent (p. 102. 

Methodolow: This research component was an extension of a series cf  

trials t h a t  CNRF had been undertaking s i n c e  1976 i n  nursery production,  

land c l ea r ing  and s o i l  p repara t ion  techniques,  and p l a n t  p ro t ec t i on  

measures. A wide range of research elements were included i n  t h e  p ro jec t -  

funded a c t i v i t y :  stump p lan t ing  of Eucalyptus {barba te l l es ) ,  chemical 

weeding, a windbreak t r i a l  and an intercropping/agro-f o res  t r y  tri a1 . 
CNRF expe r t i s e  i n  the  r a i s i n g  of Eucalyptus seedlings was: used t o  

produce p l an t i ng  s t ock  f o r  the  p ro j ec t  i n  1981 and 1982, and guidance was 

ava i l ab l e  (sometimes sought and used, o the r  times ignored) on a whole 



range of t echn ica l  questions r e l a t e d  to the  p lan ta t ion .  No methodology 

w a s  e s t ab l i shed  t o  monitor p l an t a t i on  cos t s  and compare them on a 

sys temat ic  ba s i s  with research r e s u l t s  to  show whether t h e  research  ob- 

j e c t i v e  of reducing cos t s  had, i n  f a c t ,  been met. 

Resul ts :  The eva lua t ion  team has  i i e n t i f i e d  no s u b s t a n t i a l  r educ t ion  

of cos t  i n  p ro j ec t  imple ien ta t ion  to  date  t h a t  can be d i r e c t l y  a t t r i b u t e d  

t o  t he  research.  Xoreover, t h e  development of f i n a n c i a l  and t echn i ca l .  

supervis ion and monitoring techniques needed f o r  implementing c o s t  reducing 

measures was not envisioned o r  included i n  t h e  research.  Economist Gu2ye's 

work i n  e a r l y  L982 was a start i n  t h i s  sense.  GuSye propo,sed a number 

of  forms f o r  recording var ious  p l an t a t i on  and equipnent operat ioos  on a 

da i l y  b a s i s ,  however, with t h e  exception of the  d a i l y  l ogs  f o r  c a t e r p i l l a r  

t r a c t o r s ,  t he se  forms were no t  put  i n t o  use. 

There a r e  i n i t i a l  i nd i ca t i ons  t h a t  t h e  work on ba rba t e l l e s  may provide 

a cost  reduct ion (pa r t i cu l a r l y  i n  t h e  transport)-o f t he  trials c u r r e n t l y  

underway prove successful .  

The in tercropping trials a r e  of i n t e r e s t  f o r  v i l l age - l eve l  e f f o r t s ,  

bu t  not f o r  l a r g e  s c a l e  p l an t a t i ons  i n  t h i s  zone (due t o  a l a c k  of ava i l -  

~ b l e  manpower during the  p l an t i ng  season) . Food crops from t h e  1982 

t r i a l s  were r ecen t ly  harvested wi th  respec tab le  y i e l d s  of m i l l e t  

( l .S ' tonnes/ha) and pigeon pea (1.3 tonnss/ha). 

(b) Themo Na.2 - Inven ta i re  des P o t e n t i a l i t &  Fores t i2 res  des 
So ls  e t  c l imats  SiSniSgalais. 

Obiectives:  t o  e s t a b l i s h  and monitor t r i a l  p l a t i n g s  of  a number o f  

both indigenous and exo t ic  spec i e s  with a view t o  assess ing t h e i r  production 



p o t e n t i a l  and t o  t h e  s i t i n g  of fu tu re  ' r e fores ta t ion  a c t i v i t i e s .  It was 

noted i n  t he  P ro j ec t  Paper t h a t  these  t r i a l s  would b e  a pre - requis i te  

f i r s t  s t e p  t o  extenc?,..g the  fuelwood production system developed under 

t he  p ro j ec t  . 
Methodologll: Eight loca t ions  were i d e n t i f i e d  f o r  t h e  es tabl ishment  

of spec ies  t r i a l s .  These w e l .  spread around t h e  country from the  Fer lo  

i n  t he  nor th  t o  t he  Casamance in the  south,  I n  each case t h e  s i te  was 

located e i t h e r  i n  o r  i n  c lo se  proximity t o  a Fors t  Class6e. Six of  t he  

e igh t  t r i a l s  were s t a r t e d  i n  1982. In  addi t ion  t o  the  p l an t ing  of a mix 

of indigenous and exo t i c  spec i e s ,  a smzll  weather s t a t i o n  was i n s t a l l e d  so 

t h a t  the  r e s u l t s  obtained can be  cor re la ted  with  s i t e - s p e c i f i c  c l ima t i c  

data.  

Results:  Six of t he  e igh t  s t a t i o n s  were set up i n  1982. The remaining 

two s t a t i o n s  a r e  scheduled t o  be i n s t a l l &  i n  1983. There a r e  no r e s u l t s  

to r epo r t  t o  date .  Even preliminary r e s u l t s  ' w i l l  not  be  ava i l ab l e  f o r  a 

nurrber of years .  While t h i s  expansiorr of the  CNRF network of spec ies  

t r i a l s  is important f o r  fu tu re  pl.anning purposes ," t h e r e  i s  some concern 

over CXRF's a b i l i t y  t o  cover the  r s c s r r e n t  cos t s  of th$s expanded program. 

(c) Theme 370.3 - Etude de l l ~ v o l u t i o n  du s o l  sous p l a n t a t i o n  
d' Eucalyptus 

Objectives':  The primary ob j ec t i ve  of this study was t o  analyze s o i l s  

changes under eucalyptus with a view to  understanding the  impact of t r e e  

growth on s o i l  f e r t i l i t y  and, a s  a r e s u l t ,  idenzify s i l v i c u l t u r a l  treatments 

t h a t  would enhance the  long-term v i a b i l i t y  of mul t iple  r o t a t i o n s  of 



Eucalyptus. The s tudy  is  being ca r r i ed  out by D r .  Bernhard-Reversat of  

t h e  Laboratoi re  dlEcologie VGgStale a t  ORSTOM, Dakar. 

Methodo1o.w: Two s i t e s  were chosen f o r  t h e  s tudy,  each on a represen- 

t a t i v e  s o i l  type - one at  Bandia and the  o t h e r  at t he  CNRF s t a t i o n  a t  Kecr 

Mactar. I n  both cases  Eucalyptus p l o t s  were pa i r ed  wi th  adjacent  p l o t s  of 

n a t u r a l  vegeta t ion.  A wide range of parameters were s e l e c t e d  r e l a t i n g  t o  

and the  evo lu t ion  of s o i l  mineral cyc l ing ,  t h e  c r ea t i on  of organic  mat te r  

f e r t i l i t y  over  t i m e .  

Although some of the  a n a l y t i c a l  techniques a r e  l e s s  than i d e a l  

( p r i nc ipa l  emphasis on i n  v i t r o  r a t h e r  than - i n  -. s i t u  s t u d i e s ,  f o r  exampla) 

p r a c t i c a l  cons idera t ions  l im i t ed  the  analyses.  I n  ldew of t he  increased  

use of Prosopis j u l i f l o r a  by t h e  project, the p o s s i b i l i t y  should be  explored 

of  e s t a b l i s h i n g  an experimental  p l o t  under t h i s  spec ies  a t  the Ecole 

Polytechnique de  TniSs i n  o rder  to  begin c o l l e c t i n g  preliminary da ta .  

Results:  Research began i n  March, 1980. Resul ts  of  t h e  f i r s t  yea r s  
11 

observations have h e n  published i n  a s e r i c s  of t h r ee  documents: Les Cycles 

Biogeochimiques des Elements mingraux en P l an t a t i ons  dlEucalyptus camaldu- 

l e n s i s  et en Fors t  Na ture l le  a Acacia Seyal  au S6n6gal ( l s r e  annze de 
' tJ: lt  

mesures 1980-81) (1981), DQcomposi t i o n  e t  Incorporat ion 2 l a  mati5re 

Organique du Sol  de l a  litisre dtEucalyptus camaldulensis et de Curlques 
11 

Autres Essences (1981) and two papers on "Evolution des Substances Solubles  

de l a  L i t i s r e  dans l e  Sol  and Fractionnement gra-~i lomStr ique de l a  ma t i s r e  

organique du s o l  supe r f i c i e l "  (1982). These papars conta in  a wealth of 

i n i t i a l  observat ions  on n u t r i e n t  cycl ing,  t h e  decomposition and incorpo- 

r a t i o n  of  l e a f  l i t t e r  i n  the  s o i l ,  various parameters r e l a t e d  t o  t he  



production on the  herbaceous s t r a t a  and the  evo lu t ion  of  s o i l  o rgan ic  

matter. 

I n i t i a l  observations of n o t e  include t h e  following: 

(1) "Les r s s e rves  en K semblent S t r e  l imi t6es  e t  imposent une concurrence 
e n t r e  a rb re s  et s t r a t e  herbacce. Dans ces  condi t ions  il est p o s s i b l e  
que l ' expo r t a t i on  de l ' h e rbe ,  q u i ' r e t i r e r a i t  50% du K mis en  j eu  
dans l e  cycle ,  s o i t  n 6 f a s t e  2 1 '6qu i l i b r e  de  c e  cycle". . 

(2) "L'absorption du P par  I 'Eucalyptus semble d s f i c i e n t e  ind6pendamnent 
des  riiserves du s o l ,  e t  d o i t  S t r e  l ise 2 un probl2me physiologique 
peut  S t r e  de  mycnrbizcs". 

(3) So f a r  a s  organic matter  i n  s o i l  under Eucalyptus i s  concerned, 
. t h e  disappearance of l e a f  l i t t e r  and i ts  mine ra l i z a t i on  is r e l a t i v e l y  
slow. The l i t t e r  conta ins  an important quan t i t y  of water s o l u b l e  

' elemenzs .that a r e  s l i g h t l y  ac id ic .  

There is a,!ixedominance of minera l iza t ion  and leach ing  of s o i l  
n u t r i e n t s  with i i t t i e  production of humus ( a s  opposed t o  t h e  
s i t u a t i o n  under Acacia ia which humus production is s i g n i f i c a n t l y  
h igher )  .' I n  add i t i on  i t  has been noted t h a t  t h e  herbaceous strata 
makes an  inpor tan t  con t r ibu t fon  t o  s o i l  organi: mat te r  (on t h e  same 
o rde r  cf nagnitude a s  t h a t  provided by l e a f  litter) and t h a t  t h i s  
is more quickly ava i l ab l e  than lea f  l i t t e r  due t o  its more r ap id  r a t e  
of decocposit ion . 
Resul t s  from 1982 have no t  y e t  been f u l l y  analyzed and assembled. 

However, i n i t i a l  observat ions  of i n t e r e s t  include t he  following f o r  a 

pa rce l  o f  Eucalyptus camaldulensis harvested a t  Keur Hactar (Rapport 

d1Activit5,  1982): 

L ' exp lo i t a t i on  e t  l ' expo r t a t i on  des t roncs  reprzsen te  un d spa r t  
pa r  hec t a r e  de 120 kg d ' azo te ;  14 kg de phosphore, 175 kg de  potas-  
sium, 700 kg de calcium, 22 kg de nagnGsium, s o i t  respectivement 
52 , .70 ,  58, 83 e t  88% du t o t a l  immobilisQ dans l e s  p a r t i e s  
agr iennes  des  a rbres .  

Par rappor t  5 l ' e s t ima t ion  des r s se rves  en potassium Echangeable 
du s o l ,  la  demande annuel le  pour l a  c ro i ssance  des  a rb re s  r e p r k e n t e  
10% et  l ' expo r t a t i on  du bo is  76%. Bien que l e s  riiserves a i e n t  6tG 
estimiies pour une profondeur de 60 cm e t  que l e s  p r o f i l s  montrent 
une bonne exp lo i t a t i on  du s o l  par l e s  rac ines  jusqu 'a  1 mztre, 
on peu t  penser que le potassium r i sque  d l S t r e  un f ac t eu r  l i m i t a n t  
dans 1 ' avenir  . 



A l l  of t he se  r e s u l t s  must be considered preliminary - providing 

i n i t i a l  indicat ions .  r a t h e r  than confirmed t rends .  Nonetheless, they 

begin t o  r a i s e  questions about t h e  long-term v i a b i l i t y  of a fuelwood 

production system based s o l e l y  on eucalyptus on s i t e s  where t h e  use  of 

f e r t i l i z e r  t o  rep lace  s o i l  n u t r i e n t s  l o s t  through growth and harves t ing  . . 
is not  considered v i a b l e  due t o  low r a in f a l l '  l eve l s .  

(d) Theme No. 4 - Bilan Hydrique.de Peuplements F o r e s t i e r s  

Object ives :  The primary ob j ec t i ve  of t h i s  research was t o  c o l l e c t  

base l ine  d a t a  on s o i l  moisture s t a t u s  and a v a i l a b i l i t y  under Eucalyptus 
. . 

with  a view t c  determining opt imal  s i l v i c u l c u r a l  t r e a t s e n t s .  ( I n  t he  

o r i g i n a l  proposal  p l an t i ng  dens i ty  was s ing led  ou t  as being of p a r t i c u l a r  

importance). I n  addi t ion,  i t  was expected t h a t  the  .study would provide 

information on agrofores t ry  p o s s i b i l i t i e s  ss wel l  as  informat ion on t h e  

e f f e c t  of Eucalyptus on the water t a b l e  (due t o  a  f e a r  t h a t  t he  large-  

s c a l e  p l an t i ng  o f  Eucalyptus would adversely e f f e c t  w e l l  l e v e l s  i n  sur-  

rounding v i l l a g e s ) .  - 
Methodology: As  noted i n  Sec t ion  D-2.3. .an  i n i t i a l  methodology 

was proposed by D r .  Erwin Berglund fct,lowing h i s  consultancy i n  May, 1980. 

A s  a r e s u l t  of d iscuss ions  wi th  o t h e r  exper ts  and tak ing  i n t o  account: 

working condi t ions  on the  Bandia s i t e ,  the  recommen2ed design was modified 

sonewhat and now includes  th ree  treatments i n s t ead  of two (p l an t a t i on  d '  

Eucalyptus, p a r c e l l z  nue desherbGe au mBme rythme que l a  prscbdente,  

p a r c e l l e  de f o r s t  n a t u r e l l e )  on t h r ee  d i f f e r ~ n t  s o i l  types wi th  s o i l  

moisture measured by neutron probe i n  a  s e r i e s  of twelve tubes t o  a depth 

o f  t h r e e  metres.  Two of the  t h r ee  r e p e t i t i o n s  were i n s t a l l e d  i n  1981 

and d a t a  c o l l e c t i o n  began i n  l a t e  1981. 



Results:  The following i n i t i a l  conclusions can Be drawn (CNRF r e p o r t ,  

June, 1982).. 

a. t h e r e  is a  c l e a r  i nd i ca t i on  of t h e  b e n e f i c i a l  e f f e c t  of 

weeding on t r e e  growth. 

b. i t  appears t h a t  t he  s o i l  moisture p r o f i l e  under n a t u r a l  f o r e s t  

is s t a b l e o v e r t i m e  and t h a t  i t  does not  change a s  a  r e s u l t  of 

evapot ransp i ra t ion .  

c. below a  depth of 125 cm t h e  s o i l  rcoisture p r o f i l e  i s  the  same under 

a l l  :three t reatments .  (%NRF r epo r t  30 June, 19.82). . 
I n  add i t i on ,  more recen t  r e s u l t s  have shown a  change i n  t he  s o i l  

moisture p r o f i l e  under eucalyptus i n d i c a t i n g  a decrease  i n  a v a i l a b l e  so51 

moisture i n  1982 as  compared with 1981. If  t h i s  t rend continues i t  w i l l  

be used, i n  conjunction ~ . i i t h  the  p r o f i l e s  from the  bare  and n a t u r a l  f o r e s t  

p l o t s ,  t o  de t e rn ine  t he  opt im~m ro t t i t i 03  age. 

A t h e s i s  based on t h i s  research is  being prepared by a C2lRF research 

a s s i s t a n t  a s  p a r t  of h i s  t r a i n i n g  a t  Xancy ('France].. The prepara t ion  of 

t h i s  document w i l l  provide a  valuable  opportuni ty  both to  analyze t h e  d a t a  

co l lec ted  a s  w e l l  a s  s p e l l  out  the  impl icat ions  f o r  Eucalyptus s i l v i c u l t u r e  

Due t o  the  design eventual ly  adopted, l i t t l e  will be a b l e  t o  be s a i d  about 

agrofores t ry  p o s s i b i l i t i e s  and noth+ng about t h e  in f luence  ( i f  any)- of 

E u c a l y ~ t u s  on t he  watzr t a b l e  of the  surrounding a rea .  

Due t o  t h e  prevalance of hardpan a t  varyfng depths throughout t he  

Bandia Fo re s t ,  the  impact of t r e e s  on the  ph rea t i c  water t ab l e  is considered 

t o  be i n s i g n i f i c a n t ,  and t h i s  o r i g i n a l  research problem is not befng 

pursued. 



4.4 Use of t h e  r e s u l t s  

(a) Cost reduct ion 

Two elements of  t h i s  component a r e  p o t e n t i a l l y  of considerable  

importance. The r e s u l t s  of t h e  1982 barbatel le/stump p l an t i ng  are being 

monitored with considerable  i n t e r e s t  a s  they may provide a s i g n i f i c a n t  

breakthrough i n  cstablishrnent techniques f o r  Eucalyptus, thereby reducing 

p l an t a t i on  cos t s .  As with e a r l i e r  es t imates  of  Eucalyptus p roduc t iv i ty ,  
; 

1 however, it must be kept  i n  mind t h a t  r e s u l t s  a v a i l a b l e  t o  da t e  a r e  s t i l l  

of a preliminary na ture  and i t  is by no means c e r t a i n  t h a t  t he  technique 

w i l l  prove t o  be app l icab le  under t h e  highly  v a r i a b l e  and u n c e r t d n  r a i n f a l l  

regime found i n  t he  p ro j ec t  zone. 

The in te rc ropping  component has provided i n t e r e s t i n g  i n i t i a l  r e s u l t s  

t h a t  w i l l  need t o  be  followed up on, p a r t i c u l a r l y  i n  t he  context  of r u r a l  

f o r e s t ry  . a c t i v i t i e s .  While i n  the  p l an t a t i on  context  thf s work , 'was o r i e n t s d  
I 

towards .reducing establishment cos t s  and enhancing t r e e  growth, i n  t h e  

r u r a l  f o r e s t ry  context  t he  d e f i n i t j  on of t he  problem w i l l  need t o  be 

broadened with immediate a t t e n t i o n  t o  t r ade  o f f s  betveen the  production 

of mod  and food crops. 

(b) 1aven tory/species  t r i a l s  

There are no r e s u l t s  to  da t e  t o  be u t i l i z e d  by t he  p ro jec t .  With t he  

t r i a l s  only having been es tab l i shed  i n  2982, evec initial ind i ca t i ons  of 

s u i t a b l e  spec ies  on t he  var tous  sites a r e  t h r ee  t o  f i v e  years  away. 

A s  a result, t h e  ob jec t ive  of providing guidance f o r  the  s ' i t i n g  of follow- 

on pro jec t  w i l l  not  be  m e t .  Nonetheless, the  information gained from 

the se  t r i a l s  w i l l  eventual ly  con t r ibu te  t o  long-term ~ e n e ~ a l k s e  f o r e s t r y  



p l a n n i n '  e f f o r t s  

(c)  S o i l  changes 

As noted earlier, r e s u l t s  from t h i s  work continue t o  be  prel iminary 

i n  nature .  Research w i l l  need t o  be  contfnued over  a P u l l  r o t a t i o n  cyc le  

and beyond t o  provide a b a s i s  f o r  understanding t he  impact of Eucalyptus 

on s o i l  f e r t i l i r y  and its impl ica t ions  f o r  t h e  long-term v i a b i l i t y  of 

t h i s  type of f o r e s t r y  in te rven t ion .  

While an important e f f o r t  has been made t o  publ ish  init-La1 f i nd ings ,  

t he r e  i s  an on-going need t o  (1) o u t l i n e  i n  more s p e c i f i c  terms t h e  

impl icat ions  of the  research f indings  f o r  p l an t a t i on  es tabl ishment  and 

management and (2)  d i scuss  these  impl icat ions  with Eaux et ~ o r s t s  and 

PARFOB s t a f f  on a systemat ic  ba s i s .  

(dl Water Balance 

The p r imary  immediate u t i l i t y  of the  r e s u l t s  of t h i s  work is expected 

to be a determinat ion of t he  l eng th  of t h e  f i r s t  r o t a t i o n .  

4.5 Discussion 

(a) V a l i d i t y  of research ob jec t ives  

The assumption t h a t  ' d i r ec t ed  research'  would he lp  t o  assure  the  r e p l i -  

c a b i l i t y  of t h e  p ro j ec t  has no t  been borne out .  Low r a i n f a l l  and high c o s t s  

of p l a n t a t i o n  es tab l i shment ( re1a t ive  to similar e f f o r t s  elsewhere i n  t h e  

Sahel) have a l t e r e d  the  p roduc t iv i ty  of  the pro j ec t  t o  a degree t h a t  could 

not be solved by research.  It was hoped t h a t  cost-reducing research could 

lower production c o s t s  by 40-60% but even t h i s  amount is too low t o  a l t e r  

the s i t u a t i o n  found i n  t h i s  evaluat ion.  



The e v a l u a t i o n  found important  needs f o r  r e sea rch  gr s t u d i e s  aimed a t  

c o s t  reducing measures o f  a managerial  and o r g a n i z a t i o n a l  n a t u r e ,  The 

p r o j e c t ' s  r e sea rch  w a s  n o t  fo reseen  t o  address  t h e s e  %on-technical" needs. 

(b) Tes ted  t e c h n i c a l  packages 

The p r o j e c t  i s  a dramat ic  example of t h e  need f o r  t e s t e d  t e c h n i c a l  

packages p r i o r  t o  moving i n t o  l a rge - sca le  implementation. A s  such,  i t  

suppor t s  t h e  c a s e  f o r  a t t e n t i o n  t o  b a s i c  r e s e a r c h  p r i o r  to development, 

n o t  simply a c c o q a n y i n g  i t .  

(c) The CNRF/PARFOB l i n k a g e  

The working r e l a t i o n s h i p  between CNRF and PARFOB has  no t  been a s  
I 

c o l l a b o r a t i v e .  a s  had been hoped. P r o j e c t  personnel  remain s k e p t i c a l  

of t h e  u t i l i t y  of  much o f  t h e  r e sea rch  c u r r e n t l y  .underway. Although t h e  

P r o j e c t  Paper spoke about 'working c o o p e r a t i v e l y T ,  t h e r e  was no i a d l c a t i o n  

t h a t  t h e  coup lex i ty  of  t h i s  was understood ( t h e  need t o  work through 

va r ious  l e v e l s  bi tween two d i f f e r e n t  X i n i s t e r i e s ,  f o r  example), n o r  was  any 

i n s t i t u t i o n a l  a n a l y s i s  c a r r i e d  o u t  t o  a s c e r t a i n  whether it was rea l i s t ic  

t o  expect  such coopera t ion .  The h u r d l e s  t o  be overcome i n  improving t h i s  

r e l a t i o n s h i p  should  n o t  be underest imated.  

Important s t r i d e s  can be made i n  opening up l i n e s  of communication 

through t h e  r e g u l a r  d i scuss ion  and review of r e sea rch  work p l a n s  and r e s u l t s  

by CNRF, ORSTOX, Eaux et  ForSts  and PARFOB. I n  a d d i t i o n ,  pe r sonne l  from 

o t h e r  f o r e s t r y  p r o j e c t s  c u r r e n t l y  underway i n  Senegal shou ld  be  encouraged 

t o  v i s i t  Bandia and -- v i c a  versa .  (It may be noted  t h a t  CNRF proposed such 

an encounter  t o  DGEF i n  e a r l y  Feb. 83 without  success)  , 

(d) Unant ic ipa ted  resea rch  spinof  f s  

There have been a number of unan t i c ipa ted  s p i n o f f s  t o  t h e  r e s e a r c h  

funded by t h e  p r o j e c t .  These inc lude  t h e  economic a n a l y s i s  of t h e  p r o j e c t  



prepared by Samba GuSye, 

of t he  na tu ra l  f o r e s t  a t  

r e n t l y  being prepared by 

French scholarship)  . I n  

t h e  s tudy by Eva Muller on t h e  produc t iv i ty  
, 

Bandia, and the  t he s i s  on water balance cur- 

a CXRT research a s s i s t a n t  (funded under a  

addi t ion ,  s tudents  from the  Univers i ty  of Dakar 

have been s tudying the  impact of t he  prg jec t  on l o c a l  charcoal coopera- 

t i v e s  and the re  is a  study proposed on fodder' production i n  t h e  p l an t a t i on .  

The work ca r r i ed  out  by Eva Muller is of p a r t i c u l a r  importance as i t  

provided a  b a s i s  Eor i den t i fy ing  an a l t e r n a t i v e  approach t o  f o r e s t r y  

development i n  t he  p ro j ec t  zone. 

(e)  Project-funded research/nacional research 

While project-funded research is, in  theory,  recherche d'accompagne- 

ment, i t  i s  a t  t he  same t i m e  a s u b s t a n t i a l  por t ion  of t he  CNRF opera t ing  - 
budget and, as such, is viewed i n  terms of na t iona l  Eorestry research 

goals.  The p t o j e c t  has made an important con t r ibu t ion  t o  t he  broader 

ob jec t ive  of s t reag then ing  the  na t iona l  research e f f o r t  i n  a way t h a t  

w i l l  con t r ibu te  d i r e c t l y  t o  ensuring t h a t  f u t u r ~  r e f o r e s t a t i o n  a c t i v i t i e s  

a r e  launched on a s t ronger  t echnica l  footing. 

( f )  The need f o r  increased fo re s t ry  research 

The r e s u l t s  of the  Bandia p ro j ec t  t o  d a t e  provide a c l e a r  warning on 

t h e  p o t e n t i a l  p i t f a l l s  of moving ahead with  techniques o r  spec ies  t h a t  have 

no t  y e t  been adequately tes ted .  I n  m d e r  f o r  f o r e s t r y  development i n  

Senegal t o  proceed on a  f i rm foot ing,  subs t an t i a l l y  increased a t t e n t i o n  

and support w i l l  need to  b e  given to  fo re s t ry  research.  As t he  Plan Direc- 

t e u r  notes" ' O n  ne peut manquer d ' s t r e  frappg ... p a r  l a  d i spropor t ion  

q u i  e x i s t e  e n t r e  l ' fmportance de ces programmes de recherches,  pour tan t  

r s d u i t s  au minimum, e t  les moyens qu i  l e u r  son t  a f f e c t & ,  e t  e n t r e  l a  



1 

> 3 
modicitg des c r g d i t s  laissss il l a  Recherche et l ' impor tance  des i n v e s t i s -  

sements a p r z v o i r  pQur les opgrat ions  de  d6veloppement1. 

- Although t h e  need f o r  inc reased  funding has been noted f o r  some y e a r s  

now, inc lud ing  a proposal  by t h e  Min i s te r  r e spons ib le  f o r  s c i e n t i f i c  and 

t e i h n i c a l  r e sea rch  i n  1930 t h a t  t h e  percentage of  t h e  ISRA budget devoted 

. t o  f o r e s t r y  be  inc reased  from 3 t o  12.5 pe rcen t ,  funding h a s  i n  f a c t  been 

d e c l i n i n g  i n  both  a c t u a l  and real-value terms s i n c e  t h a t  time. 
. . 

(g) Research on n a t u r a l  f o r e s t  management 

CNRF i d e r i t i f i e d  t h i s  need some time ago (as  evidenced i n  t h e  prepara-  . 

r i o n  of  proposed resea rch  theme No.5, f o r  example) b u t  t h i s  was n o t  y e t  

been r e f l e c t e d  i n  Senegal 's  n a t i o n a l  f o r e s t r y  resea rch  p o r t f o l i o  due t o  

t h e  s e v e r e  budgetary l i d c a t i o n s  noted above t h a t  have rendered t h e  launching 

o f  new resea rch  i r r l t i a t i v e s  a l l  but impossible.  

ISRA's Plan  I n d i c a t i f  Nat ional  de l a  Recherche Xar icole  1919-1984 prepared 

f o u r  y e a r s  ago i n  February, 1979 included a  s u b s t a n t i a l  number of r esea rch  

proposals  d e a l i n g  wi th  indigenous s p e c i e s ,  minor f o r e s t  products  and t h e  

n a t u r a l  f o r e s t .  I n  a d d i t i o n ,  CNKF prepared a proposed 'programme complS- . - 
mentai re '  t o  t h e  recherche d'accompagnement dur ing  p r o j e c t  des ign t h a t  

was t o  inc lude  a s tudy  of minor f o r e s t  p r o d w t  product ioa  and marketing 

( f r u i t s ,  gums, medicinal  p l a n t s ,  forage) i n  t h e  Bandia f o r e s t  wi th  
I 

* 
par '  u l a r  a t t e n t i o n  t o  p o s s i b i l i t i e s  f o r  a g r i c u l t u r e  . As such,  what 

* I S R A / D ~ ~ .  Eaux c: ForSts ,  Avant-Projet, Programne ComplGmentaite 
aclx Recherches dlAccompagnenrent du P r o j e t  Autonome des F o r s t s  
PEriurbaines  d e  Bandia - Financement USAID. s.d. (1979) 4p. 



has been lack ing  is  not  an understanding of what needs t o  be done, bu t  

t he  means t o  do i t .  Had t h i s  research been s t a r t e d  i n  1979 w e  wbuld 

now be i n  a pos i t i on  t o  b e t t e r  quant i fy  t he  mul t ip le  products of t h e  

na tu ra l  f o r e s t  and assess the  r e l a t i v e  merits of management v i s  a v i s  

r e fo re s t a t i on .  Based on ind i ca t i ons  from the1 Muller study on wood 

production a lone,  however, i t  is c l e a r  t h a t  n a t u r a l  f o r e s t  mapagement 

research w i l l  need t o  be s t a r t e d  j u s t  as soon a s  possible .  E 

5.0 Training I 

Five, 2-year scholarships  were provided f o r  i n  t he  p ro j ec t  f o r  s tudy  

- abroad. Local, on-the-job t r a in ing  w a s  a l so  envisioned, concerning t h e  

operat ion and maintenance of heavy equipment and var ious  nursery and 

p lan t a t i on  s k i l l s .  

5.1 Scholarships 

Five schola rsh ips  f o r  long-term overseas s tudy  have been funded by 

the  p ro j ec t .  Lnczaases i n  the  cos t  of un ivers i ty  programs and the award 

3f four r a t h e r  than th ree  two-year scholarshfps t o  t he  U.S. r e su l t ed  i n  

cos t  increeses  t h a t  exceeded the  pra jec ted  17% pe r  year  contingency and 

i n f l a t i o n  allowances. Total  d o i l a r  cos t  of foreign t r a i n i n g  wL11 amount 

t o  $ 209,730 a s  compared to  the  projected $113,000. 



Table  D -19. Scholaruhips i n  Fores t ry  

Name - Program ' Dates - 
Elie Joseph Sambou M.S.Resource management 1981-52 
(DGEF) S t a t e  Universi ty of N.Y. 

Syracuse 

Abdoulaye Kane M. S. Fores t  Economics 1981-83 
(DGEF) Yale Univers i ty  

I d r i s s a  Mbaye B.S. Fores t ry  1982-84 
(DGEF) Utah A C M 

Ibrahima Thomas M.S. S i l v i c u l t u r e  1982-84 
(CNRF) and f o r e s t  management 

U. of  Arizona 

Gora Ndiaye 
(DGEF) ' 

Sylv icu l tu re  and Nursery 1981-83 
management 
I n s t i t u t  Agrocole de 
Bouaki5, C8te d11voire  

Funds - 
a l l o c a t e d  

Enrollment i n  U.S. u n i v e r s i t i e s  is preceded by t h r e e  t o  s i x  months of  

in tens ive  English study.  Only one person has re turned,  M r .  Sambou. He 
$ 

is now a t tached  ~IJ.PARFOS p ro j ec t  bu t  has not y e t  been re-hired by the 

DGEF. Consequently he i s  paid by p r o j e c t  funds. 

To da te ,  only two persons o r i g i n a l l y  a t tached t o  t h e  p r o j e c t  have 

received a scho la rsh ip ,  Ilr. I d r i s s a  Mbaye, formerly the  PAWOB p r o j e c t  

coordinator and . Nx. Gora Ndiaye. Two o f  t h e  o t h e r  r e c i p i e n t s  

have been proposed, and awarded schdlarships  with the understanding t h a t  

PARFOG would b e  "paid back" the  sch,olarships i t  had loaned. Thus, t h e  

f i e l d s  of s tudy s e l e c t e d  f o r  t he  r ec ip i en t s  do no t  a l l  r e f l e c t  PARFOB 

needs, r a t h e r  a r e  t h e  needs a s  determined by o t h e r  c r i t e r i a .  

5.2 Other t r a i n i n g  . 
A workshop i n  nursery techniques was taught at t h e  PARFOB si te  i n  1981 

by CNRF technicians .  



The p ro j ec t  d i r e c t o r ,  and the  p ro j ec t  accountant p a r t i c i p a t e d  i n  a 

f inanc i a l  management workshop, given j o i n t l y  by AID and the  Minis tZre de 

Plan e t  de l a  Coopgration, during September 13 t o  24, 1982. 

No o t h e r  in-country t r a in ing  has been arranged, nor was an in-  

country t r a i n i n g  p l an  ever  developed, as envisioned i n  the  p ro j ec t .  

5.3 Discussion 

Even if  long-term t r a i n i n g  were exclusively f o r  PARFOB personnel ,  

che bene f i t s  would no t  have been enjoyed u n t i l  the  l a t e r  phases of t h e  

project ' .  Nevertheless,  i t  can be concluded t h a t  the  long-term t r a i n i n g  

has missed t h e  general  ob jec t ive  i n  s eve ra l  respects .  Short-term t r a i n i n g  

i n  Senegal, has f a l l e n  f z r  sho r t  o f  Qhat  env2sioned. 

I n  t he  USA, no un ive r s i t y  provides a curriculum i n  a r i d  zone f o r e s t r y ,  

although the  U. of Arizona could come c losa  t o  providing much of t h e  

course work. Consequently, t he  p r inc ipa l  value of  study i n  t he  U.S. would 

p e r t a i n  t o  t h e  more conceptual, t heo re t i ca l  and methodological aspec ts  of 

d i f f e r e n t  branches of fo res t ry .  The p ro j ec t  envisioned more p r a c t i c a l ,  

t ha t  is technica l ,  in-country tr?.ining than has  been the  ca se  9 tudy i n  

Morocco f o r  two persons had been proposed i n  t he  paper, but  has no t  been 

funded. (Morocco has  considerable sur faces  of eucalyptus p l an t a t i ons  and 

a fo re s t ry  school)  . 
The brganizat ion and Cechnical s k i l l s  required t o  run t h e  p r o j e c t ' s  

heavy equipment were under-estimated. The PCV mechanic d id  not  manage t o  

impart t he  sys temat ic  knowledge t h a t  is  required (even though he d id  convey 

much i n  t he  way of p r a c t i c a l  s k i l l s ) .  Also the  managerial and organiza- I 

t i o n a l  techniques involved i n  running a l a rge  p l an t a t i on  p r o j e c t  should 

have been i d e n t i f i e d  f o r  s p e c i a l  t ra in ing .  



6.0 Vil lage Fores t ry  and Extension 

A modest but  encouraging e f f o r t  has been made i n  support  of smal l  

eucalyptus aoodlot  p l an t a t i ons  i n  t h e  surrounding region.  PARFOB has a l s o  

suppl ied f r e e  of charge thousands of eucalyptus seed l ings  i n  1981 and 1982 

t o  o the r  organizat ions .  Various extension type f o r e s t r y  a c t i v i t i e s  were 

no t  e x p l i c i t l y  budgeted, bu t  they a r e  envisioned in t h e  p ro j ec t  paper, on 

page 22: 

"The p ro j ec t  w i l l  a c t i v e l y  promote fuelwood product ion p r o j e c t s  a t  
the  v i l l a g e  l eve l "  and "attempt to  e s t a b l i s h  v i l l a g e  extension 
techniques f o r  t h i s  type of a c t i v i t y  which may be pursued i n  col-  
l abora t ion  wi th  l o c a l l y  recognized extension agencies". 

An an t ic ipa ted  150,000 surp lus  seed l icgs  were proposed t o  be 

d i s t r i bu t ed  t o  v i l l a g e s .  

PARFOBfs s t a t u t e s  do not  s p e c i f i c a l l y  include the  extension f o r e s t r y ,  

howe$~er, PARFOB s geographical  mandate includes t h e  depkrtments of Mbour 

and ,ThiZs. 

6.1 Results  

(a) PARFOB 

This a c t i v  

extension e f f o r t s  

i t y  began i n  1982, when PARFOB, i n  co l l abo ra t i on  wi th  SODEV 

worked d i r e c t l y  wi th  s eve ra lv i l l ages  i n  the  immediate environs of the  

Bandia Fores t ,  and i n d i r e c t l y  wi th  o the r  v i l l a g e s  i n  t h e  w i d e r  region by 

supp ly ing , t r ee s  t o  t he  reg iona l  development agency, SODEVA. To a s s i s t  

2 i n  t h i s  work, and t o  follow-up on its e f f ec t i venes s ,  an  ex-PCV (David . 

Kingsbury) with exper ience i n  v l l l a g e  extension work (Min. de l a  Promotion 

Humaine) was contracted t o  work a t  PARFOB during Ju ly  to December, 1982. 

Kingsbury worked with ATEF, Lansane Djiba, PARFOB employee charged with 

11 ac t ions  communautairestf. A t o t a l  of f i v e  hec ta res  of communal woodlots 



were p l a n t e d  wi th  d i r e c t  a s s i s t a n c e  from PARFOB, i n c l u d i n g  sub-so i l ing  

w i t h  a one-tooth r i p p e r .  Trees  were d e l i v e r e d  by PARFOB i n  August. 

Trees  were p l a n t e d  on a 3 m X 3 m spacing.  

Tab le  D -2O.Village - woodlots e s t a b l i s h e d  i n  1982 
wi th  PARFOB a s s i s  tarice 

V i l l a g e  

Sypane 

Dep t . Area - - Sub- . Survival(X),  Height  (cm) 
h a  - s o i l e d  (Dec. 11) (Dec. 11)  

Thies  1 .0  X 6 0 25-30 

Ngolfagning 11 0.5 X 90.8 80-100 

Thiombolod j i Mbour 1 .0  X 89 60-80 

Dio gaye I t  1.0 X 74 40-60 

Keur Massouka I 1  0.5 7CI 50-80 

Keur Bakary I1 0.5 80 8 0 

PARFOB p i a n t a t i o n  l a b o r e r s  come from some of t h e  v i l l a g e s ,  thereby 

favor ing  c o r r e c t  p l a n t i n g  and maintenance of  t h e  woodlots .  D i e l d r i n  

powder and, a f t e r  grasshopper a t t a c k s  occured,  F e n i o t r o t h i o n  powder were 

s u p p l i e d  t o  c o n t r o l  t e r m i t e  and grasshopper damage. A p l a n  t o  d i s t r i b u t e  

WFP food t o  p a r t i c i p a t i n g  v i l l a g e s  was announced a f t e r  p l a n t i n g  had 

a l ready  taken p l a c e ,  but  t h e  food had  no^ g e t  been d i s t r i b u t e d  a t  t h e  

end of t h e  yea r .  (WET food was obta ined by t h e  p r o j e c t  d i r e c t o r  o u t s i d e  

t h e  scope of t h e  A I D  suppor t  f o r  t h e  p r o j e c t ) .  P r o t e c t i o n  and weeding 

v a r i e d  among t h e  v i l l a g e s .  I n  one c a s e  t r e e s  were p l a n t e d  i n  p a r t  of t h e  

woodlot among peanuts ,  wi thout  c l e a r i n g  space  nea r  t h e  t r e e ,  r e s u l t i n g  

i n  s t u n t e d  t r e e  growth coapared t o  neighboring t r e e s  on c l e a r  ground. 



Only woodlots i n  clayey scrils were sub-soiled with t r a c t o r s .  Trees  

grown on sub-soiled s i tes  survived and grew markedly b e t t e r  than those  

on sandy s o i l s  t h a t  weren' t  sub-soiled. I n  Keur Sakary, p a r t  of  t h e  

woodlot was "sub-soiled" with an oxen-drawn plow. Trees grew b e t t e r  I n  

that port ion.  

Kingsbury's "Final  repor t  on t he  j o i n t  PARFOB/SOi)EVA v i l l a g e  woodlot 

program i n  the  ThiSs region,  1982" draws a number of l essons  from the  

experience. 

(b) SODEVA v i l l a g e  fo r e s t ry  

PARFOB suppl ied eucalyptus t r ee s  t o  SGDZVA i n  1981 and 1982. 

I n  1982, SCDEVA i n  ThiZs requested 33,800 eucalyptus and 2,450 mango 

p l a n t s  from PARFOB f o r  d i s t r i b u t i o n  i n  35 v i l l a g e s  i n  the  ThiZs Department. 

J o i n t  v i s i t s  with PARFOB personnel revealed t h a t  SODEVA extension agents  

a r e  doing a competent job of preparing v i l l a g e s  f o r  woodlot a s s i s t a n c e ,  

Y) 

bu t  a r e  not knowledgeabie about how to p lan t  and grow nangos. Lots  na 

l a r g e r  than 1 . 0  ha. a r e  now promoted, s i n c e  i n  previous yea r s  2 t o  4.0 ha. 

woodlots were observed to be poorly p ro tec ted  and maintained. Transport  

and de l ivery  of t r e e s  i s  somewhat of a problem, because they a r e  loaded 

and unloaded many times before  rsachirig t h e i r  des t ina t ion .  

( c )  Dis t r i bu t i on  of t r e e s  lourside of ?LD;FOS 

The PARTOE nursery is  increas ing ly  taking on an i d e n t i t y  of a reg iona l  

nursery. Surplus p l an t s  were supplied t o  a wide range of o rgan iza t ions  

i n  1981 and 1982, and i n  1982 there  were more reques t s  f o r  eucalyptus  

than could be s a t i s f i e d .  



I n  1981, PARFOB suppl ied t he  Bake1 Small I r r i g a t e d  Perimeter P r o j e c t  

with 10,000 p lan ts  f o r  windbreaks, and 100,000 t o  t h e  PARCE p r o j e c t  

loca ted  i n  Kaffr ine  (.to make up f o r  t r e e  shor tages  i n  t h a t  p ro j ec t ) .  

These represent  unusual cases ,  and were poss ib le  i n  p a r t  because t he  

PARFOB p lan t a t i on  i n  1981 produced t r e e s  f o r  100 more hec ta res  than were 

planted. 

DGEF pol icy is at  presen t  t o  provide t r e e s  f r e e  of charge, however, 

PWOB i s  i n  the  process of request ing au tho r i t y  t o  s d l  t r e e s .  

Table D-21; Dis t r i bu t ion  of surplus  p l an t s ,  1982. 

SODEVA - ThiGs region 

SODEVA - Sine Saloum 

Eaux e t  ForSts - DiourSel 2,000 

E a w  et  ForSts - Cap Vert 3,000 

Eaux e t  Forcts - touga 500 

Peace Corps 1,000 

ThiOs X l i t a r y  Base 

TOTAL 

I n  addi t ion,  SAED had requested 25,000 p l a n t s  i n  Ju ly ,  1982, t o  

s e rve  a s  wiadbreaks on i r r i g a t e d  perimeters.  However, a visit t o  t h e  

Fleuve du SGnGgal region i n  August found t h a t  no program y e t  ex i s t ed  for  

t he  i n s  t a l l a t i o n  of these  t r e e s  f o r  t echnica l  z s s i s t ance ,  o r  f o r  t h e  

mobi l izat ion of v i l l a g e r s .  In t he  end, 7500 t r e e s  were set 

a s i d e  a t  Bandia for eventual  use by SAED, but  were no t  used. A po r t i on  

were eventually given to  v i l l a g e r s ,  who came t o  t h e  nursery to!lpick them 

up. Given PARFOB' s r e s t r i c t e d  geographical j i r i s d i c t i o n  DGEF questioned 

t h e  appropriateness of PAPSOB sending t r ee s  t o  t he  SAEr3. 



6.2 Discussion 

(a )  The fu tu r e  of PARFOB i n  r u r a l  f o r e s t r y  

Given the  l a r g e  number of v i l l a g e  woodlot e f f o r t s  c u r r e n t l y  underway 

i n  ThiZs and surrounding regions ,  the re  is l i t t l e  j u s t i f i c a t i o n  f o r  t h e  

launching of another small program along the  l i n e s  of what is a l ready  

being t r i e d .  Once t h e  experience gained from these  o the r  e f f o r t s  has .  

been d i s t i l l e d ,  another  look at  a poss ib le  continuation of t h i s  v o l e t  - 
would be i n  order .  I n  t he  memtime t h e r e  may w e l l  be  an expanded r o l e  

f o r  PARFOB t o  play i n  producing plant ing s tock  f o r  o the r  programs on a 

reg iona l  bas is. 

(b) The use of food f o r  work t o  encourage/induce p l a n t i n g  

Kingsbury was concerned t h a t  t he  use  of food f o r  vork t o  promote 

v i l l a g e  f o r e s t r y  was not j u s t i f i e d  given t h e  v i l l a g e r s r  m o t i v a t i o n ' t o  

work+without food. This po in t  i s  wel l  taken. The u se  of food f o r  work 

should be  discontinued.  Every e f f o r t  should bc made t o  e s t a b l i s h  a 

system t h a t  r e l i e s  on l o c a l  motivation and uses l o c a l  resources  t o  the 

maximum ex ten t  poss ible .  - 
( c )  The expansion of Bandia i n t o  a regional  nursery: 

impl icat ions  f o r  r u r a l  f o r e s t r y  

It has  been suggested t h a t  t h e  nursery a t  Bandia b e  expanded i n t o  

a reg iona l  nursery. Bandia could produce p lan t ing  s tock  f o r  many of t h e s e  

e f f o r t s .  However, p r i v a t e  nurse r ies  and v i l l age- leve l  mini-nurseries 

could a l s o  he lp  supply r u r a l  needs. 



(d) P lan t  p r i c i n g  po l icy  

A request  has been considered but  no t  y e t  made tp '"ux e t  ForSts 

t o  allow f o r  t he  s a l e  of f r u i t  t r e e s  and othc , I  2.. from the  

Bandia nursery. I f  granted,  t h i s  request  w i i ~  I.ave i n i t i a t e d  z-.r important: 

pol icy change t h a t  w i l l  enable some c a , t  recovery a t  the  nursery hu t ,  

more importantly,  p l ace  a  market value on t r e e  seedl ings  thereby encoura- 

ging increased ca re  both i n  t h e i r  p lan t ing  and i n  post-planting p r o t e c t i o n  

and maintenance. 

(e) The r o l e  of r u r a l  communities i n  na tu ra l  f o r e s t  management: 
broadening t h e  d e f i n i t i o n  of r u r a l  f o r e s t ry  

Production f i gu re s  f o r  eucalyptus a t  Bandia t o  da t e  a r e  only s l i g h t l y  

h igher  than those recorded f o r  t he  n a t u r a l  f o r e s t .  A s  a r e s u l t ,  substan- 

t i a l l y  increased a t t e n t i o n  w i l l  need to  be given t o  the  management of 

the n a t w a l  fo re s t .  Local communities should be c lose ly  involved in these  

a c t i v i t i e s .  (A recen t  CILSS/Club 7aper by James Thomson provides important 

food f o r  thought on how t h i s  might: be achieved) . Along with increased 

a t t e n t i o n  t o  n a t u r a l  f o r e s t  management w i l l  come a  broader d e f i n i t i o n  of 

r u r a l  f o r e s t ry  - a d e f i n i t i o n  t h a t  moves from a narrow focus on fuelwood 

or  pole  production t o  inc lude  t he  many non-wood f o r e s t  products  on which 

r u r a l  cornuni t i es  depend. 



7.0 F inanc i a l  Analysis 

7.1 Management 

(a) General 

The AID cont r ibu t ion  has been expended e i t h e r  a s  d o l l a r s  through 

the  use  of various p ro j ec t  implementatibn orders  (PIO's) which i n  every 

case  a r c  approved by SEEF o r  ISM,  o r  as  CFA f rancs  deposited pe r i ad i ca l -  

ly i n  t he  two pro jec t  bank accounts t ha t  have been es tab l i shed ,  one f o r  

3ARF03 and one f o r  CNRF's complementary research.  

The GOS cont r ibu t ion  is ,  from t h e  s tandpoint  of managemene, handled 

a s  ( I )  s a l a r i e s  and indemnities,  paid d i r e c t l y  by t h e  SEEF t o  t he  

personnel t h a t  have been seconded t o  the  p r o j e c t  and (2) an ope ra t i ona l  

budget (budget d'gquipement) which i n  the  case  of PARFOB is submitted 

once a year i n  June. The GOS f i s c a l  year runs from Ju ly  t o  June. Because 

counterpart  funding has been r e s t r i c t e d  o r  no t  ava i l ab l e  during m c h  of 

t he  p ro j ec t ,  i t  cannot b e  character ized i n  a systemat ic  way. 

Finaccia l  records ar PmFOE of t he  GOS counterpar t  con t r ibu t ion  a r e  tlot 

ava i lab le ;  de ta i led  records of the  FCFA provided by AID are. A l edge r  

shows expenditures by major budget category, a s  used i n  each year ' s  budget 

propsoal. 

(b) Budget programming 

Unt i l  1983, PIXFOE made two separa te  opera t iona l  budgets each year ,  

one f o r  t he  AID cont r ibu t ion  and the  otfier f o r  t h e  counterpar t  contrlbu- .:. . 

t ion .  The PARFOB budget based on t h e  AID cont r ibu t ion  has been prepared 

once a year a t  the  beginning of the year ,  wi th  t h e  p a r t i c i p a t i o n  of t he  

p ro j ec t ' s  American co-director ,  i n  t he  case  of t h e  1981 and 1982 budgets.  



I n  1980, the  CNRF aas is ted  i n  making de ta i led  budget project ions,  f o r  

AID grant  money, wh'ich f i n a l l y  became avai lable  i n  July,  1980, when t h e  

- projec t  account was establ ished i n  Dakar. Pr ior  to then immediate 

expenses were covered by the.GOS. 

Incearly 1982, a $30C ,000 increas; i n  the  p ro jec t r s  funding was 
. 

requested from AID/Washin;d ton by AII)/Daki.- , and eventually authorized 

i a  November, however, only a f t e r  a delay t h a t  created a temporary~cash 

flow groblen i n  the  PARFOB account i n  ThiDs. The delay was caused by a 

mj-stake i n  the wrote-up of the  project  i n  the Congressional Notif icat ion.  

The uncertainly over t h e  ul t imate authorizat ion of the increase a l so  

held up financing and, theregore, the  contracting of the  replacement 

c o - d i r ~  ; tor ,  Roger Jones (whose contract  was not c~asummated u n t i l  

February, 1983). 

For 1983, shortages were forecas t  as .  a consequence of over- 

expenditures i n  various categories  and the  los s  of most o r .  all of the 

GOS counterpart  funding for  operat ional  expenses i n  1981 and 1982. The 

need t o  s c a l e  down both PARFOBfs and (3NRF.'s operational budget was foreseen 

and conveyed t o  by AII)'s projec t  manager, u l inski ,  as  wel l  a s  the  inter im 

co-director, Freeman, t o  the  responsible persons i n  PARFOB and CNRF. 

To .allow t i m e  t o  ad jus t  the  respecrive work programs t o  the  reduced 

resources, funding at  already programmed leve ls  for t h e  three  month period, 

November through January, 1983 w a s  proposed by AID. Three month budgets 

. were correspondingly presented by PARFOB and CNRF l e t t e r s  of implementation 

for the amount requested were executed by AID. 



1 4 3  - 

(c) Financia l  records 

The AID c o n t r o l l e r  has worked wtth t he  accountants of t he  PARFOB 

and CNRF accounts i n  order  t o  o r i e n t  the  keeping of adequate records .  

A t  PARFOB i n  ThiSs, a s en io r  accountznt and an a s s i s t a n t  accountant keep 

p ro j ec t  records and prepare t he  monthly payro l l .  

~ v e j  t h r e e  months PARFOB submits t o  AID a statement of a l l  t he  

expenditures,  c l a s s i f i e d  by budget cacegcry. The statement is  prepared . 
j u s t  p r i o r  t o  its submission, thus  a running account of expendi tures  by 

budget line-item is nc t .  kept .  Fur ther ,  t h e  s t a t anen t  prepared is no t  

s u f f i c i e n t l y  d e t a i l e d  t o  permit a func t iona l  ana lys i s  of t he  var ious  

p ro j ec t  operat ions ,  It is no t ,  i n  o the r  words, s u i t e d  t o  t h e  requirements 

of chsts-benef i ts  ana ly s i s  and f i n a n c i a l  ana lys i s  pe r t a in ing  t o  f o r e s t  .' 

plan ta t ions .  (On t h e  o the r  hand n e i t h e r  A I D  o r  the'GOS has  developed a 

format f o r  f o r e s t r y  p l an t a t i on  c o s t  accounting).  

Records a r e  never theless  complete f o r  funds provided by AID,  and 

during t h e  evaluat ion a more d e t a i l e d  ana ly s i s  of p ro j ec t  c o s t s  was 

ca r r i ed  out on the  ba s i s  of e x i s t i n g  records  (Tables D-12, D-13  and D-14). 

The PARFOB accountant must a l s o  pe r iod i ca l l y  submit vouchers t o  t he  

Minis ter  of Finance f o r  funds expended. Funds a r e  not t r ans f e r r ed  from 

t h e  PARFOB1s Dakar account a t  the  USB t o  t he  USB i n  ThiZs wi thout  

au thor iza t ion  of the  I f in i s te r  of Finance, based on t h e  ~ p p r o v a l  of t he  

vouchers submitted. By t he  end of 1982, f i f t e e n  such vouchers had been 

submitted . 
The Government of Senegal has adopted a standard accounting system, 

with corresponding ledger  formats, however, no attempt has been made t o  



keep t h i s  up t o  d a t e  a t  PARFOB f o r  lack of time. 

7.2 Financial  Analysis 

The p ro j ec t  has  no t  y e t  generated income, and the  f i n a n c i a l  a spec t s  

of t he  charcoal produced i n  t h e  planted compartments have not  been 

co&rolled by t he  p r o j e c t  o r  analyzed Bere. 

Planned and actual-  expendiiures of t he  p r o j e c t  are reviewed next f o r  

t he  d i r e c t  cos t s  of t he  p l an t a t i on  operation.  These expenditures have 

been made e i t h e r  a s  purchases d i r e c t l y  by AID on behalf of PARFOB o r  

purchases made through t h e  CFA account managed by PARFOB and pe r iod i ca l l y  

replenished by A I D  through advances. 

A s  of Novenber 27, 1982, eleven advances had been made t o  t he  PARFOE 

account i n  Dakar. Thsse a r e  summarized i n  Table D-22 . The t a b l e  a l s o  

notes  t h e  expenditures made on the P k W O B  account, according t o  t h e  

de t a i l ed  vouchers submitted by PARFOB t o  t he  Minis t ry  of Finance, as  a 

condi t ion of t r a n s f e r  of funds from the PAREOB account i n  t he  USB i n  

Dakar, t o  t he  PARFOB account a t  tile ?'hi& branch (See t ab l e s  D-12, D-13, 

and D-14).  

The accounting presented i n  t he  t a b l e  f i nds  a discrepancy between the  

amount of money advanced to  the  PllRFOB account i n  Dakar and t h e  amount of 

money expended from t h e  Ti~ iSs  account. This may i n  p a r t  b e  explained by 

- 
t he  f a c t  t h a t  t h e  l a s t  voucher f o r  expenses i n  1982 was no t  included i n  

'rl t h e  expend'tures analyzed f o r  t h a t  year,  s i nce  i t  w a s  no t  ava i l ab l e .  It 
*Am 

c0uJ.d account f o r  up t o  4 or 5 mi l l ion  CFA. Secondly, the  ana lys i s  of t h e  

var ious  vouchers submitted t o  t he  Ministry of Finance has no t  been double 

checked and the re  may b e  e r r o r s  i n  the  d i s t r i b u t i o n  of cos t s  among 

ca tegor ies .  The use  of average exchange r a t e s  could a l s o  account f o r  some 

dif ference.  The t o t a l  discrepancy of between 8 mi l l i on  and 1 2  m i l l i o n  CFA 



Table n-22- .- Advances and Expenditures, PARFOB 

Advance (a) . 
1980 

000's CFA Dollar - equivalent 
No. Date Exchange 

(CFA/dollar) 

1 . Hay 22 208 20,000 

2 Aug 20 208 13,649 

Nov 8 225 16,481 73,200 

TOT& ADVANCES SO ,130 $ 234,930 

Expenditures on 
PARFOE account 
(Table D-12, co1.2) - 49,011 
Balance J.,119 

April 4 248 SO, 000 

Expenditures 
(Table 3-13, co1.2) - 85,217 
Bclance 91 
Balance 80 

Feb 2 294 19,540 

May 10 299 30,000 

July 12 348 19,000 

Aug 20 348 22,000 

O c t  13 352 22,272 

Nov 27 3 61 35,000 

TOTAL PDVMICES 172,812 
Expenditures 
(Table D-14, co1 .2) - 135,998 
Balance 36,814 
PARFOB Bank balance 
Dec 31, 1982 30,344 
Difference 6,470 
Balance carried over (80 & 81) 5,902 
TOTAL 12, 372 



is impor tant  enotigh, however, t o  merit a review by t h e  P M O B  accountant  

and t h e  AID C o n t r o l l e r .  It should  be noted t h a t  p e r i o d i c  s t a t e m e n t s  o f  

account  submitted by PARFOB t o  hID haxe balancssd income a g a i n s t  expenses,  

b u t  t h e s e  a r e  not  p resen ted  Zn the same d e t a i l  o r  f o r  t h e  same per iod  

a s  t h e  vouchers p r s sen ted  t o  rim Min i s t ry  of  Finance. 

Expenditures planned i n  t h e  p r o j e c t  paper f o r  t h e  f i r s t  t h r e e  y e a r s  

a r e  compared, wi th  a c t u a l  expendi tures  f o r  1980 through 1982 i n  Tab le  D-23. 

Only expenses e n t a i l e d  i n  t h e  p l a n t a t i o n  o p e r a t i o n  a r s  compared. It can 

be noted h e r e  tha: t h e  f i n a n c i a l  p lan  p resen ted  i n  Annex A of  t h e  p r o j e c t  

paper c o n t a i n s  numerous d i s c r e p a n c i e s  and does not  s e e 3  t o  a c c u r a t e l y  

summarize more d e t a i l e d  t a b l e s  i n  t h e  same annex o f  o p e r a t i n g  expenses 

and equipnent  c o s t s .  There fo re ,  t h e  more d e t a i l e d  t a b l e s  were used  

. f o r  t h e  cornparisoil. 

A n m b e r  of s a l i e n t  p o i n t s  emerge from t h i s  comparison. The GOS 

c o n t r i b u t i o n  t o  t h e  p r o j e c t e h a s  been g r e a t e r  than  was planned i n  t h e  

paper.  Vhereas much l e s s  of  t h i s  con t r5bu t iun  was f o r  l a b o r  c o s t s  

(wi th  t h e  t o t a l  personnel  c o n t r i b u t i o r .  being l i m i t e d  t o  SEEF p e m a n e n t  

s t a f f ) ,  t h e r e  was a ve ry  impor tant  unp5,anned c o n t r t b u t i o n  in thehfoxn.!of  

equipment, amounting 20 almost  $200,000, 25 m i l l i o n  CFA oE which 

f inanced t h e  3-7 c a t e r p i i l a r  t r a c t o r  t h a t  h a s  been i n d i s p e n s a b l e  t o  

t h e  projecr: ope ra t ions .  The t o t a l  equtpment c o s t s  have been f a r  g r e a t e r  

than was planned exceeding t h e  p r o j e c t  paper estimate by $340,000, even 
I 

a f t e r  a l lowing f o r  t h e  expected 7% contingency and 10% i n f l a t i o n .  

A d e t a i l e d  comparison o f  planned ve r sus  a c t u a l  equipment c o s t s  can be 

found i n  Table C-3. 
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The p lan t a t i on  operatirig expenses have a lso.  exceedlkd t h e  planned 

cos t s ,  by $213,600, a f t e r  accounting f o r  i n f l a t i o n  and contingencies.  

The most s i g n i f i c a n t  increases  i n  t h e  operat ing expenses over  those  

planned have been i n  t h e  cos t  of l abor  -- a $250,000 d i f f e r ence  -- and 

the  c o s t s  of ma te r t a l s  and suppl ies  i h  t he  p l an t a t i on  and t h e  nursery -- 
$61,900 spent  versus  $13,600 planned. ~ h e '  la t ter  d i f f e r ence  is 

explained l a r g e l y  by t h e  high cos t  of p l a s t i c  pots and pes t i c ides .  

Other ca tegor ies  have c o s t  less than planned. 

Thus, f o r  t he  ca t ego r i e s  of expenses analyzed, t he  expendi tures  

exceeded the  planned ou t lays  

spent  $143,000 more than was 

planned. . 

AID has a l s o  spent  mc-e 

by $555,006. The Government of Senegal 

planned and AID, $411,800 more than was 

than was planned i n  t h e  technica l  a s s i s t a n c e  

and t r a i n i n s  ca tegor ies ,  however, these  amounts have no t  been analyzed f o r  

the  t h r e e  calendar years .  However, t he  t o t a l  contracted amounts 

( including ob l iga t ions  i n  1983, and 1984) f o r  t echnica l  a s s i s t a n c e  a r e  

$ 500,000 versus  $ 593,000 i n  t he  p ro j ec t  paper, whi le  t h e  t r a i n i n g  

scholarships  have exceeded the  planned $ 113.000 by $ 96.730  able A-3). 

7.3 Discussion 

The e v d u a t i o n  t earn judges t h a t  the  addi t iona l  e.xpendi tures e n t a i l e d  

i n  t h e  purchase of equipment a r e  i n  general  reasonable,  and t h a t  t h e  

p ro j ec t  paper underestimated t h e  cos t s  i n  t h i s  category. On t h e  o t h e r  

hand, t h e  cos t s  of l abor  a r e  judged excessive,  to  the  ex ten t  t h a t  s i m i l a r  - 
operat ions  elsewhere i n  t he  Sahel employ l e s s  labor  t o  accomplish s i m i l a r  

FT 

tasks. However, a s  pointed ou t  i n  the  ana lys i s  of t h e  use  of l a b o r  

i n  Sect ion D-3.3, t he  p ro j ec t  paper underestimated t o  some e x t e n t  t h e  

pro jec t ' s  l abor  requirement. 
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ECONOMIC ANALYSIS OF THE BAND' ,A PROJECT 

Summary and Conclusions 

This analysis uses the evaluation of costs and benefits which are 

easily quantifiable. Consequently we have, not tried to estimate the impact of 

the project on soil conservation, climate or other ecological effects. These 

effects, although real, are too dif f ic~lt to be evaluated given the data and 

methodology available. 

The benefits which have been considered are : 

. first the production of charcoal which has resulted from the cutting 
of the natural forest on the 2000 hectares of the project (4300 tons of charcoal 

which at the -undervalued- official price in 1983 represent 130 millions CFA or 

360 000 $) ; 

. second the differential bztween the yield of the project and that 
of the natural forest which was replaced. 

It has been assumed that the best use of Bandia.wood production was 

to transform it into charcoal sincesthat was the object of the project. 

For the costs, a distinction has been made bet~een personnel costs 

and other costs. Personnel costs have been valued at the opportunity cost 

of labor in the project zone which is a farm area. The income foregone by the 

workers of the project has therefore.been estimated by considering that most 

of this income is derived from agriculture. The other costs (investment, 

equipnent,operation,overhead ... ) have been estimated at their real dollar.or 
CFA value. 

For the analysis of benefits, two important parameters were varied : 



. The di f fe rence  i n  y i e l d  between the  planted f o r e s t  and t h e  n a t u r a l  

f o r e s t  which was removed : t h e  3rd year  evaluat ion of t he  p r o j e c t  has  r e t a ined  
3 a fj .gure of 1.5 m3 - 1 m3 = 0.5 m ihalyear  : we have a l s o  cone'dered i n  our 

3 ca l cu l a t i on  a more op t imi s t i c  f i g u r e  of 1 m /ha/year. 

. The economic p r i c e  of charcoal (75 F/k i lo  i n  1983): t h i s  p r i c e  has  

been determined by e s t ab l i sh ing  the  econbmic value of t he  a l t e r n a t i v e  energy 

sources f o r  household cooking, i . e .  butane gas. However s i n c e  t h e r e  i s  c l e a r l y  

a preference f a c t o r  f o r  charcoal ,  i t  has been assumed t h a t  Senegalese a r e  

prepared t o  pay a higher  p r i c e  f o r  charcoal than f o r  butane, w e  have t he re fo re  

s e t  a second charcoal p r i c e  hypothesis 33 Z higher  than the  b a s i c  one (100 F 

CFA/kg) . 
I n  eddi t ion  it has  been assumed t h a t  t h e  p r i c e  of energy w i l l  i nc rease  

i n  constant  $ a t  a r a t e  of 2.5 % per year .  

3 
OItr b a s i c  hypothesis takes  a y ie ld  d i f f e r e n t i a l  of 0.5 m /ha/year 

and an economic p r i c e  of charcoal  of 75 CFAF i n  1983. The 3 o t h e r  hypothesis a r e  

more o p t i m i s t i c  and permit a s e n s i t i v i l y  ana lys i s  f c r  these  f a c t o r s .  

The r e s u l t s  : 

Tables 1 and 2 give$ t h e  d e t a i l  of t he  computation f o r  the  

4 hypothesis re ta ined .  

The following t a b l e  summarizes the  r e s u l t s  i n  terms of i n t m d  r a t e s  

of r e tu rn  and n e t  present value. 
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Table 2 - COSTS 1\: 'ITS OF: THE IIANDIA PROJECT : HYPOTHESIS 2 
I 

(yield, i.ij Eerential  : 1m3/ha/~ear)  

See table no 5 . * I:n current  d o l l a r s  u n l e s s  o therwise  indlicatel ,  

I '  ' I  I ' 1 1  I I 



Table 3 

: Yield : Economic price : I. R. R, . N. P. V. 
: differential : of charcoal in : (2) . ($ ' 000) . . . . 1983 . 9 . 9 

3 . . . 
Hyp 1 A : 0.5 m . 75 CFAF : , - 8.98 . . - 1014 . . 

3 . . 0 

Hyp 1 B : 0.5 m . 100 CFAF : - 2.21 . - 601 . . . 
3 9 . 

Hyp 2 A : 1 m . 75 CFAF : - 0.42 . - 740 
9 . . 

3 . . . . 
Hyp 2 B : 1 m 9 . I00 CFAF : * 6.17 . . - 254 . . . . . 

The net przsent value has been calculated using a discount rate 

of 13 Z*. The IRR is negative in 3 hypothesis out of the four considered in 

this analysis. (A negative IRR has no meaning on a conceptual point of view, 

but it visualizes the unprofitability of the project). The net present value 
1 

is negative in all cases. Frcm an economic point of view, the Bandia project 

is therefore not profitable. 

* A discount rate of 10 X could be considered as low for a project 
in a developing country. This corresponds however approximately to 
the present normal discount rate of the Central Bank (10.5 Z) . 



1. COSTS : - 
1.1. - Economic c o s t  of labor f o r  the  pro jec t  : 

There a r e  four types of workers on the Bandia pro jec t  : 

- Part  time unskilled workers 
. 

- Permanent unski l led workers 

- Permanent sk i l l ed  workers 

- Administrative s t a f f  

'For each of these category, the  opportunity cost  must be computed : 

1.1.1. Par t  tinie unskilled labor : 

The opportunity cos t  of unskilled labor can be esa:imated a s  t h e  incone 

foregone by the worker i n  h i s  normal a c t i v i t y ,  i n  t h i s  case farming. It is very 

d i f f i c u l t  t o  f ind  spec i f i c  da ta  on income i n  t h e  project  area.  Those presented 

i n  mnex B rsgarding the  budget of a household i n  the Nguekokh area  a r e  probably 

not d i r e c t l y  applicable to  t h e  project  area i t s e l f  since it concerns mostly 

fishermen, whereas on the pro jec t  zone i t s e l f  we a r e  dealing with farmers.. 

In the  study "Consunp t ion  ef fact  of Agricultural  po l i c i e s  : Senegal" 

by the Center f o r  Research on Economic Development of the University of Michigan, 
m 

the authors made a detai led analysis  of a sample of 3 v i l l ages  i n  t h e  Djourbel 

area. In lack of more adequate information we have assumed t h a t  t he  income i n  the  

Djourbel farm family i s  comparable t o  t h a t  i n  the project  area.  

72 households were studied repsensenting 720 people. The average 

composition of the household was as  follows : 

Men over 15 : 1.9 

Women over 15 : 2.9 

Childrec below 15 : 5.2 

Total 

The average area cu l t iva ted  was 4.3 hectares per householci. 



. 
45 % o f t h e f a r m a r e a  was planted i n  peanutsand 55 % i n  M i l l e t  ; we 

have assumedthat t h e  average y ie ld  f o r  mi l le twas  600 kg per  hec t a r e  and 

f o r  peanuts 800 kg. 

The income derived from these crops by the  household i n  1982 i s  

(p r i ce  of peanut f 60 F ; pr i ce  bf m i l l e t  : 50 F) 

4.3 hect  x 45 % x 800 kg/h x 60 =, 92 880 

4.3 hect  x 55 ir x 600 kg/h x 50 = 70 950 

Total  : 163 830 CFAF 

I f  we assume t h a t  the work force  of a man is 1 while t h a t  of a 

woman i s  2/3 of t h a t  of a man, and the  average work f o r c e  of ch i ld r en  under 

15 is 113 of t ha t  of a man,the t o t a l  household work f o r c e  'n man equivalent  

would be : 

Men 1.9 x 1 = 1.9 

.: W~men 2.9 x 0.67 = 1.9 

Childr'en 5.2 x 0.33 a 1.7 

Tota l  5.5 

Thus we e s t a b l i s h  t he  value of one man u n i t .  of 

l abor  during t he  crop season as : 163 830 : 5.5 = 29 800 CF-AF 

In p rac t i ce ,  t h i s  income i s  c rea ted  during t he  3 months of the  

rainy season, i.e. t h e  period during which t he  p a r t  time workers a r e  

h i r ed  by the  pro jec t ,  there fore  t he  da i l y  income foregone i s  no t  t h e  

d iv i s ion  of the  annual income by the  t o t a l  number of days i n  a year ,  

but a d iv i s ion  of annual income by the  number of days of the ra iny  season. 



Therefore the  d a i l y  income foregone would be 

*' = 331 CFAF 90 days 

I n  f a c t  t h i s  f i g u r e  i s  probably somewhat underestimated s ince  only 

t h e  income generated by m i l l e t  and peanuts a t  o f f i c i a l  p r i c e s  have been 

taken i n t o  account. 

I n  r e a l i t y  a )  m i l l e t  is valued dur ing some period of t h e  year  a t  a 

much higher p r i ce  than the  o f f i c i a l  one ; 

b) groundnut straw i s  a bas i c  food f o r  c a t t l e  and 

is  e i t h e r  so ld  o r  u t i l i z e d  f o r  c a t t l e  feeding by 

t h e  farmer generating ex t r a  income not  taken 

i n t o  account ; 

c )  farmers a r e  of ten engaged i n  miscellaneous 

a c t i v i t i e s  c rea t ing  some add i t i ona l  income which i s  

very d i f f i c u l t  t o  measure. 

For th&e reasons,  i t  seems more adequate t o  increase  the  above 

f i g u r e  by about 20 % and we trill consider t h a t  t he  opportunity c o s t  of 

p a r t  time unski l led l abo r  is 400 CFM per  madday. 

1,1.2. Permanent unski l led l abo r  : 

I f  the  farmers h i r ed  by the  pro jec t  had no a l t e r n a t i v e  bu t  e i t h e r  

t o  be h i red  by the p ro j ec t  o r  earn t h e i r  income as  farmers t he  opportuni ty  

c o s t  per man/day of permanent unski l led l abo r  should be t he  annual income 

foregone by the  farmers divided by 365 days. I n  p rac t i ce  t h i s  would 

underestimate the  r e a l  income s ince  

- farmers a r e  engaged i n  miscellaneous a c t i v i t i e s  which give them 

some add i t i ona l  income. 

- A t  l e a s t  some of the  farmers take advantage of t he  dry season 

t o  go t o  town and t r y  t o  work f o r  a few months. 



Given these conoiderations, it will be assumed that the opportunity 

cost of permanent unskilled labor is half that of part time unokillad labor, 

i.e. 200 CFA.F/day. 

1.1.3. Skilled Labor and administrative staff 

The wage ' rate of skilled labor and administrative staff on 

the project will be considered as a good approximation of the opportunity 

cost of that type of worker. 

1.1.4. Computation of the economic cost of labor 

a) During the plantation years 

The following table gives an estimate of the evolution of the 

average number of workers by qualification during the plantation years, 

Pensanent unskilled 6 7 60 . 

Part time unskilled 114 36 1 350 150 

Permanent skilled 12 16 2 0 2 0 

* Assuming 400 ha will be planted in 1983. 

Inflation : between 1980 and 81 : 8 % 

1981 and 82 : 15 % 

and estimate between 1982 and 83 : 10 5: 



If we assume that the opportunity cost of labor varies from 

one year to the next in the same way as inflation we have the following 

opportunity costs for 1980 and 1981 and 1983 

1983 1982 1981 1980 

Opportunity cost for part time unskilled workers 440 400 348 322 

for permanent unskilled workers , 220 200 174 161 

for permanent skilled worker the wages will be estimated at 

55 000 per month in 1983 

50 000 " " " 1982 

45 000 " " " 1981 

40 000 " 1980 

With this data and the cost of administrative staff given by 

table D 3 (page 70-71) it is possible to estimate the total economic cast 

of labor for the 4 planting years- 

Table 4 
Estimated economic cost of labor for the 4 planting years 

Part time unskilled workers 3 304 11 307 12 600 5 940 

Permanent unskilled workers 3 937 3 811 6 935 6 424 

Permanent skilled workers 5 760 8 640 12 000 13 200 

Administrative staff 2 105 6 4 5 3  9 099 9 000 

Total 15 106 30 211 40 634 34 564 

Exchange rate $ /CFA 215. 265 334 360 

Total Ccst in 1000 $ 70 114 122 9 6 



b) Cost of labor and maintenance after plantation period : 

The maintenance costs for the years 1984 and 1985 have been estimated 

at 55 millions CFAF. 50 % of the annual maintenance costs represents personnel 

expenses. If we assume that the economic cost of labor is valued at about 1/3 

of the real wage till fcr the project, the economic cost of maintenance for 

years 1984 and 1985 would be 36.7 ncillionv FCFA or $102,000 per year (in 1983 

dollars). For the followin; years maintenance costs have been estimated at 

20 millions CFAF per year or $55,600, Using the same assupption as for 1984-85 

the yearly economic maintenance costs after 85 should be valued at $37,000. 

1.2. Other costs : 

The ecommic value of the project costs other than personnel costs will 

be considered as best represented by their effective dollar or CFA value. 

Table D 23 estimates the total investment costs at $1,007,100.TJe will 

assume that this amount has been spent equally during the two first years of 

the project. 
b 

Table D 10 indicates for 1980, 81 and 82 the overhead costs, the 

Nursery and Plantation costs, the Equipment Operatian C~F:S and Miscellaneous 

costs.. 

For year 1933, it will be asswed that the o~rerall cost structure will 

be the-sane as for 1982 adjusted for ares planted. In 1982 t?-  direct plantation 

costs were $5 Q,870. For 1983 the p'~antill,~ costs are estimated at $442,143 

(table D 1 1 )  - 
2. BENEFITS : 

Two kinds of benef.jt.s of the project must be distinguished : 

- Before the PARFOK trees were planted, it has been uecessary to cut 
completely all the natural forest existing on tha future plantatim. Nearly all 



t h e  wood was transformed i n t o  charcoal .  According t o  the  "Direction des  Eaux 

et  ForGts", the  y i e ld s  i n  terms of  charcoal h a w  been a s  follows : 

1980 1981 1982 1983 Tota l  

Charroal y ik lds  499 2288 955 595 4337 

- Once the  t r e e s  were planted,  thq b e n e f i t  05 the  p ro j ec t  is t h e  

d i f f e r ence  between the  y i e ld  obtained by the  planted t r e e s  and t h a t  which 

would have been o b t ~ i n e d  i f  t he  n a t u r i l  f o r e s t  has not  been cu t .  

2.1. Hypothasis 

Several  hypothesis have t o  be chos2n f o r  t h i s  economic evaluat ion.  

2.1.1. Harvest Rotation schedule : 

It w i l l  be  assumed t h a t  the  f i r s t  cu t  w i l l  be made 6 years  a f t e r  

p lan ta t ion ,  the second one a f t e r  5 years and the  l a s t  one 5 years af terwards .  

Since p l an t a t i on  was e f fec ted  on a 4 year period t h i s  determine t h e  t o t a l  l i f e  
- 

of the  p ro j ec t  : 20 years .  

Plant ing years  x x x x 

F i r s t  harvest  

Second harvest  

Third harves t  

X X X X  

X X X X  

X X X X  

I n  p rac t i ce ,  given the  low y i e ld ,  a t  l e a s t  i n  the  very f i r s t  years  of 

t he  p r o j e c t s i t  i s  probable t h a t  the f i r s t  harvest  w i l l  not be poss ib le  before  

t he  seventh year a f t e r  p lan ta t ion .  This would decrease the  b e n e f i t s  of t he  

pro jec t .  



2.1 .2 .  Y i e ~ ~ s  per hec ta re  and per  year  

A s  indicated i n  the w a l u a t i o n  repor t  (page 9)  the  PARFOB y i e l d s  a r e  
3 estimated t o  be around 1.5 m /ha/year,  while the  na tu ra l  f o r e s t  y i e ld  a r e  

3 3 estimated a t  1 m /ha/year ,  The d i f fe rence  between these  two y i e l d s  i . e .  0.5 m, /ha/  

year w i l l  be our ba s i c  hypothesis f o r  :he economic evaluation.  (hypothesis 1 ) .  

~ d w e v e r ,  we w i l l  a l so  r e t a i n  a more c p t i m i s t i c  hypothesis (Hyp. 2) which 
3 w i l l  assume a  d i f fe rence  i n  y i e l d  between pJanted and na tu ra l  f o r e s t  of 1 ps . 

Although op t imi s t i c  t l l is  hypothesis can be defended by 2 arguments : 

- a y i e l d  of 1 m3 f o r  na tu ra l  f o r e s t  might be op t imi s t i c  : t he  World 

Bank i n  an evaluat ion of the  Kaffr ine  Project* took a n  hypothesh  of a  y i e l d  
3 3 of 0.5 n /ha/year f o r  the  f i r s t  t e n  years and 0.4 m /ha/year f o r  t he  fotl.owing 

years. 

.- Eucalyptus y ia lds  a r e  d i r e c t l y  r e l a t ed  t o  the amount of r a i n .  For - 
t he  f i r s t  3 years  oE'.the p ro j ec t ,  r a in s  have been a b n o m l l y  low. We can make 

the  op t imi s t i c  hypothesis t ha t  r a in s  w i l l  r e tu rn  t o  a  more normal l e v e l .  

2.1 . 3 .  Econo~nic Value of Charcoal 

The cx i s t i ng  r e t a i l  p r i c e  of charcoal does not  represent  the  r e a l  economic 

value of t h i s  product i n  the  Senegalese economy. In o f f i c i a l  c a l cu l a t i ons ,  

the  wood used t o  nak; charcoal i s  considered more or  less a s  a  f r e e  good, 

which does not r e f l e c t  i t s  increas ing  s ca rc i t y .  I n  addi t ion  t he  o f f i c i a l  

p r i ce  of charcoal is maintained f o r  p o l i t i c a l  reasons a t  a  low l e v e l ,  although 

i n  p rac t i ce  r e t a i l e r s  s e l l  a t  a  p r i c e  higher  than t h e  o f f i c i a l  p r i c e ,  

The econonic value of charcoal is  not easy t o  determine ::;me the re  

is no i n t e r n a t i s n a l  market f o r  it f o r  the  moment. An economist f inanced by the 

World Bank is now at tached to  t he  "Service des Eaux ct  Forgts" p r ec i s e ly  t o  

* Senegal : Pro jz t   forest^.:.. , Rapport d tEvaluat ioz  ; 15 janvie r  1981. 



determine the  economic pr ice  of f u e l  wood and charcoal,  by looking a t  t he  

coat  s t ruc tu re .  I n  t h i s  ana lys i s ,  s ince  the  r e s u l t s  of t h i s  s tudy a r e  no t  

ye t  ava i l ab l e ,  another  approach has been followed, looking a t  t he  c o s t  of 

a l t e r n a t i v e  sources of energy. 

Charcoal is mostly used f o r  cooking. In  recent years,  i n  order  

t d  reduce t he  consumption of wood, t h e  GOS has followed a po l icy  of subsidy 

of butane gas and introduced a cook scove adapted t o  the  needs of Senegalese 

fami l ies  ca l l ed  "Blip Bznekh". Despite t he  subsidy vhich maices butane l e s s  

expensive than charcoal ,  there  has not  been a sharp increase  i n  t h e  consumption 

of butane s u f f i c i e n t  eo have an inf luence on rharcoal consumption. Two reasons 

explain  t h i s  f a c t  : 

- 'inany Senegalese consider t h a t  gas is dangerous, which i s  t r u e  

. . i f  it i s  not used properly. 

- t he  t a s t e  of food i s  not the  same and the  Senegalese have a 

c l e a r  preference f o r  food prepared with  charcoal. 

I f  t he re  was no cons t r a in t s  on t he  p r i ce s  of these  a l t e . m a t i v e  

sources of energy, the  pr ices  of usefu l  k i l o c a l o r i e s  prqduced by bo th  systems 

should be l inked together ,  and i t  seems reasonable t o  assllme t h a t  t he  p r i c e  

of usefu l  k i l oca lo r i e s  supplied by cnarcoal would be equal t o  those suppl ied 

by butane. This w i l ~  determine our bas i c  p r i ce  hypothesis. How ver  according 

t o  a World Bank study gn energy problems i n  Senegal* t he  d i f f e r ence  i n  t he  

p r i ce s  f o r  butane and charcoal (using o f f i c i a l  p r ices )  i s  t o  t he  advantage of 

butane by a f a c t o r  of 5 o r  more. ' 

This means t ha t  the  t a s t e  preference i s  a very f.mportant f a c t o r ,  and 

consequently we w i l l  use a second p r i ce  hypothesis a r b i t r a r i l y  s e t  33 % higher  ' 

than the  bas i c  p r ice .  The p r i ce  of energy w i l l  change over t i m e  and i t  is  

expected t h a t  t he  charcoal ' s  value i s  goiag t o  increase,  with t he  increas ing  

s c a r c i t y  of woc~d. A yeclrly incraase  of 2.5 X w i l l  be assumed. 

* Senegal : Problkmes e t  Choix 6nerg6tiques. Janvier  1983. 



The following t ab lo  computes t he  economic value of charcoal  i n  1983 

with the  assumption t h a t  t he  p r i ce  per  u se fu l  k i l o c a l o r i e s  i s  t he  same f o r  

butane and charcoal sources. 

rlnsubsidizn-d' ' Kilo/Calories Pr ice  per  ' Thermal ' P r i c e  par  usefu 
Price/kg; /kg l 1000 Kcal.' e f f i c i ency '  1000 Kcal. 
CF AF 1 1 . l  I 

1 ',, 1 t 

Butane 285 I 10,800 26.48 l 0.55 l , 48.1 
1 I f 1 

i 
7 

f 1 1 

Charcoal - 75 ' 7 , 8 0 0 '  9.6'-  0.20'- 48.1 
1 f I 1 

1 'he  butane unsubsidized p r i c e  per  k i l o  is based on the  p r i c e  of l i q u i f i e d  

gas ex re f inery  p lus  bo t t l i ng ,  d i s t r i b u t i o n  coscs,  m2. -  . n and an es t imate  

of c a p i t a l  cos t  t o  take i n t o  account the  cos t  of t he  .,ecessary equipment and - 
t he  deposit  on the bobtle i t s e l f .  

3.  INFLATION F B C T O R ! ' ~ ~ ~ ~  - TO 1983 

It was decided t o  e s t a b l i s h  a l l  the da ta  i n  1983 do l l a r s .  The 

expenses and b e n e f i t s  incured i n  t he  3 f i r s t  years of t he  p ro j ec t  had 

there fore  t o  be converted i n  1983dollars.  Some of these  expenses and b e n e f i t s  have 

been made i n  d o l l a r s ,  some o the r s  in CFAF. Table  5 d e t a i l s  t he  conversion 

process from cur ren t  d o l l a r  t o  1983 $ and from cur ren t  CFA t o  l983$. 



Table 5 : Conversion of current expenses 

into 1983 dollar 

United States consumer price index 
(source ~nternational Financial Statistics 

Conversion factor. Current $ to 1985 $ 

Senegal Inflation rate 

Conversion factor. Current CFA to 1983CFU 134.6 124.0 115.0 100 - . . - . . . i- Expense in 1000 $ (investment costs) 503.5 503.5 : 
Converted in 1983 1000 $ : 602.2 : 545.3 : e 

9 
. . 

Expenses in current CFii/>fil?ions) : 42.10 : 62.59 : 103.74 : - . b . . 
Converted in 1983 CFAF 56.66 77.62 119.30 : 1 . . . - 
Converted in 1983 $ ( 1  $ = 360 CFXF) : 157..4 : 215.6 : 331.4 : IC- 

& J . . . 
Benefits in current C F U  (>lil'Lions) gyp A : 34.93 : 162.4 : 69.7 . 
Convcrted in 1983 CFAF : 47.02 201.44 80.17 

Converted in 1983 $ (1 $ = 360 CFAF) : 130.6 : 559.5 : 222.7 . . . 
Benefits in current CFAF (Millions) Hyp B : 46.41 : 217.36 : 93.59 : 

9 . 
Converted in 1983 CFAF 

. 
62.46 269.53 

9. 
107.63 : . . . 

Converted in 1983 $ (1 $ = 360 CFM) : 173.5 : 748.7 : 299.0 : . . 
Benefits Minus costs Hyp A 1983 $ I (629.3) 1 (201.4) I (158.7) I . . . . 
Benefits Minus costs Uyp B 1983 $ : (586.1) : (12.2) : (32.4) : . . . . . 

9 . . . . . 



9;O Preliminary Economic Analysis 

The i n t e r n a l  r a t e  of r e tu rn  of t he  p r o j e c t  has been re-computed 

on the  b a s i s  of new values  obtained during t he  th ree  years  of experience 

with t he  p lan ta t ion .  Also an attempt has  been made t o  a s se s s  t h e  

economic impact of t he  wago,s earned a t  t he  p l an t a t i on  which a s  o f  t he  

end of 1982 t o t a l l e d  almost 200 mi l l i on  CFA.. 

9 , l  I n t e rna l  Rate of Return 

The i n t e r n a l  r a t e  of r e tu rn  used new values,  e ~ ~ p e c i a l l y  t he  c o s t s  

of p lan ta t ion  and growth r a t e s ,  based on the  f ind jags  of t he  evaluation. 

The d i f fe rences  between the  values  used i n  t he  pro jec t  paper and t h e  values  L 
used i n  t h e  re-computation a r e  presented i n  Tablc D-24 . 

In the  pro'ect paper,f ive  s e n s i t i v i t y  'tests were undsr t  k e n :  

These te!; ts  were: ' 

Test 1: * 

Test 2: 

Test  3: 

Test 4 :  

Test  5: 

Phase 1 cos t s  were decreased by 50% t o  i n d i c a t c  t h e  normal 
per  hec t a r e  cos t  0 5  fuelwocd plant ing,  i f  t he  research,  
T.A. and t r a in ing  imposed by the  p i l o t  na tu re  of ch i s  
p ro j ec t  are eliminated.  

Costs were decreased by 503 to  r e f l e c t  t he  an t i c ipa t ed  
per hec t a r e  cos t  of s imi l a r  fuelwood p lan t ing  under normal, 
non-pilot condit ions and a f t e r  experimental t r i a l s  permit 
StJF t o  optimize production techniques. 

Costs were increased by 10% t o  r e f l e c t  inadequal + com- 
pensat ion for p r i c e  e sca l a t i on  over t i m e .  

Benef i ts  were increased by 20% to  r e f l e c t  b e t t e r  growth 
in t h e  case  of normal r a i n f a l l  a s  wel l  a s  a b e t t e r  market 
p r i c e  due t o  an improved o f f i c i a l .  s a l e  p r i c e  f o r  f u e l .  

Combined tests 2 and 4 .  

The r e s u l t s  of t he  analyses f o r  Phase I '.rdicated p o s i t i v e  rates 

of re turn  ranging from 6.42 t o  18 .I%. ' 



Table 9-24. Internal Rate of Return Assumptions 

Plantation Project Paper 3rd year evaluation 

surface (has) 

yield (m3/halyear) 

life of plantation , , 20 ydars 20 years 

rotations (years 1 

Costs of establishment 

total costs 

per ha. 

direct costs only 

per ha. 

maintenance costs/ha 11,560 CFA 6,000 CFA 

Price oi charcoal/!cg 
XFA/kg 



The present ana lys i s  of the  i n t e r n a l  r a t e  of r e tu rn  d?d not  compute 

losses foregone i n  ,the na tu ra l  f o r e s t s  elsewhere i n  Senegal (which i n  

the  pro jec t  paper represented s u b s t a n t i a l  quan t i f i ab l e  b e n e f i t s ) ,  i n s t ead  

t he  net  d i f fe rence  i n  y i e l d  between the  p lan ta t ion  and t h e  pre-exis t ing 

na tu ra l  f o r e s t  was taken as  the  plantation output. 

.3 Natural f o r e s t s  i n  t he  a rea  y i e ld  1.0 m /ha.hyr.  

The i n i t i a l  determinati,on of d i r e c t  conts a t  $890 pe r  hec t a r e  used 

by the  economist f o r  t he  IRR has been revised do~mward, however i t  d id  

not  r e f l e c t  deprecia t ion of heavy equipment and o t h e r  f ixed  investments, 

which t o t a l  approximately $1 mil l ion do l l a r s .  The revised direct: cos t  

f i gu re  of $809 ?er  hec ta re  is not ,  however, g r e a t l y  d i f f e r e n t  from t h e  

i n i t i a l  $890 f igure .  It a l so  does nor include deprecia t ion.  (To the 

exten t  t h a t  t he  GOS has only paid f o r  272 of t he  equipment, the  deprec ia t ion  

r a t e  is  corraspondfngly l e s s  memingful from the  s tandpoint  of t h i s  - 

i 

pro j ec t  a lone) ,  For the  present i a t e r i m  ana lys i s ,  the  sum of $890 r 

rn 

per hec ta re  i n  d i r e c t  p lan t ing  costs is re ta ined .  A s  will become apparent,  

the d i f fe rence ,  p l u s  o r  minus, of even $100 would not g r e a t l y  a l t e r  t h e  

outcome of the  analysis. 

Prelimiqary ca l cu l a t i ons  of the  i n t e r n a l  r a t e  of r e t u r n  with the 

3 estimated 1 .5  m /ha/yr  y i e ld  showed t h a t  a t  the  cur ren t  market p r i c e  

of 40 CBA per k i l o  oE charcoal i n  Dakar, the IRR is very considerat ly  

n e ~ s t i v e .  T h e r e h r e ,  higher y i e ld s  and pr ices  were t e s t ed .  Also 

d i f f e r e n t  p l an t a t i on  harvesting schedules wsre tes ted .  

New information from C l m F  concerning t h e  performance of eucalyptus 

before t h e  f i r s t  cu t  and a f t e r  i t ,  suggest  a  va r in t j on  i n  t he  r o t a t i o n s  



projected f o r  a  20-year p lan ta t ion .  Ins tead  of a cu t  a f t e r  t he  f o u r t h  

o r  f i f t h  year ,  a longer  i n i t i a l  period i s  ind ica ted  (6 years )  with pos s ib l e  

i n t e r v a l s  between subsequent harves t s  of th ree ,  f o ~ c  o r  f i v e  years ,  a s  

opposed t o  i n t e r v a l s  of only th ree  o r  four years  i n  t he  o r i g i n a l  ana lys i s .  

The r e s u l t s  of t h e  ca lcu la t ions  a t e  shown i n  Table D-25 . 
Of the  var ious  combinations of p roduc t iv i ty ,  r o t a t i ons  and charcoa l  

p r i ce s  only t h r ee  y i e l d  a p o s i t i v e  r a t e  o f  re turn :  

Harvest Yj..cld  kilo IRR -- - 
r o t a t i o n  

6-5-5 3 d  150 1% 

3 The eva lua t ion  team does not  judge t h a t  y i e l d s  02 3rn3 &id 4m per  

hec t a r e  per year  are poss ib le  i n  t h e  p re sea t  p lan ta t ion .  It i s  no t  ou t  

of t he  reaim of p o s s i b i l i t y  t h a t  charcoal  p r i ce s  w i l l  i n c r ea se  by 1986, 

when the  f i r s e  t r e e s  a r e  harvested,  and i n  t he  years t he rea f t e r .  However, 

a r e a l  increase  t o  150 CFA does not  seem l i k e l y  i n  t he  foreseeab le  fu ture .  

Thus, t h e  present  p l an t a t i on  w i l l  not  re-coup tHe  d i r e c t  c o s t s  and 

maftenance cos t s .  From the  s tandpoint  of t he  ac tua l  noney invested by 

t h e  government of Senegal '.in t he  p l an t a t i on ,  t h e  rate f r e t u r n  would b e  

much more favorable.  It has not been computed, however. 

The project  ,>aper had an t i c ipa t ed  a reduct ion of p l a n t a t i o n  e s t ab l i sh -  

ment cos t s  made pos s ib l e  by research r e s u l t s  i n  cost -cut t ing measures. 

To da t e ,  no inpor tan t  ways of reducing c o s t s  have been found (See s e c t i o n  

D4), nor do t h e  prospects  look encouraging. I n  any case ,  i t  i s  judged 

impossible t o  reduce p l an t a t i on  establishment cos t  s u f f i c i e n t l y  t o  



- 
Table p25, Xntorns l  r a t e  of return a t  d i r a c t  ' c o s t  o f  $890/ha f o r  1550 hae.  

Harvest 
b 

r o t a r  ion 
hec ta  r e  m- 

4 0 . i o o  
150 



compensate f o r  t h e  g rea t  d i f fe rence  i n  y i e l d s  expected i n  t he  p r o j e c t  

paper and those l i k e l y  t o  be achieved. 

I n  terms of t he  impl icat ions  f o r  a imi l a r  p ro j ac t s  i n  t h e  f u t u r e ,  i t  

1s c l e a t  t h a t  these  i3hould be located i n  higher  ra infa31  zones, where 

y i e ld s  w i l l  b e  proport ionately  grea te r ,  making i t  worthwhile to  expend 

f u t u r e  e f f o r t  t o  achieve b e t t e r  organized and cheaper fuelwood p l an t a t i ons .  

q g . 2  Economic Impact of Sa l a r i e s  Paid 
I 

To ta l  s a l a r i e s  paid t o  p lan ta t ion  workers and adminis t ra t ive  s t a f f  

have been 200.000,OUO CFd during the  t h r ee  years of tbe pro jec t .  An 

attempt was made to  evaluate  the impact of t h i s  mount of money on t h e  

l o c a l  and na t iona l  economy. The f a c t o r s  taken i n t o  account included t h e  

geographical di.stribut.l.on of the  p l an t a t i on  workforce, t he  r e l a t i v e  

importance of the  payro l l  r e l a t i v e  to  t he  regional economy, and the  

mu l t i p l i e r  e f f e c t  o f  t h e  noney ezrned a t  FARFOB when it i s  spent.  

The d e t a i l e d  computatioris and descriptiorm o f  t he  var ious  assumptions 

a r e  presented i n  Annex C 

I n  the arrondissenent  of  Xgbekolch, Department of Mbour ( region of Th i s s ) ,  

i n  which t he  p ro j ec t  i s  loca ted ,  a r e  loca ted  most of t he  v i l l a g e s  where 

permanent o r  temporary p l an t a t i on  vorkers res ide .  The p l an t a t i on  workforce 

va r i e s  according to  the  seasons, however, i t  is estimated t h a t  PARFOR1s 

workers represent  about 5% of the  s a l a r i e d  pvpulation of Nguekokh 

Arrondissement. During the  198- p lan t ing  season, t he  560 workers employed 

during August and September, 1982, represented 5% of the  t o t a l  a c t i v e  

male population i n  t he  arrondissement. The 100 mill ion FCFA i n j ec t ed  

by the  p ro j ec t  i n t o  the  l o c r l  economy i n  1982 represented 3% of t he  t o t a l  



income, monetary and non-monetary (which is ca lcu la ted  t o  be  50,000 FCFA 

p2r person). 

The m u l t i p l i e r  (effect  of t h i s  money a t  t he  l o c a l  l e v e l  i s  expressed 

l a ~ g e l y  th.rough consumed products so ld  by l o c a l  merchants. A t  t he  l o c a l  . 
l eve l ,  it is estimattid to be  1.36. A t  t h e  na t i ona l  l e v e l  it is much 

grea te r :  3.39. The i m p o ~ t a n t  m u l t i p l i e r  e f f e c t  o f  the  s a l a r i e s  paid  

is l a rge ly  a consequence o f - t h e  f a c t  t h a t  t he  lower income worker spends 

v i r t u a l l y  a l l  of h i s  income on food, and o the r  goods, aild does no t  save. 

The propensity t o  consume has been measured a t  94%. 

In  conclusion, t he  ana lys i s  confirms t h e  f a i r l y  se l f -ev iden t  

importance of t he  income spent  l oca l l y .  But i t  a l so  pn in t s  up the very 

considerable b e n e f i t  of t h i s  income t o  t h e  na t i ona l  economy, which was 

not considered In  t h e  pro jec t  paper. 



10.0 Energy Analysis 

One of t h e  expected  b e c e f i t s  of t h e  p r o j e c t  was t h a t  of  conserving 

f o r e i g n  exchange t h a t  would be spent on energy imports .  An energy i n p u t /  

output  a n a l y s i s  of t h e  p r o j e c t  was made t o  t e s t  t h i s  i d e a ,  a s  w e l l  a s  

t o  know what t h e  r e t u r n s  on "energy" insvestment would be. The a n a l y s i s ,  

presented  i n  Annex C ,  compares i n p u t s  i n  t h e  form of d i e s e l  and g a s o l i n e  

f u e l  consumed dur ing  p l a n t a t i o n  est 'ablishment and maintenance t o  expected  

ou tpu t s  i n  t h e  form of  fueLwood and c h a r c o a l ,  by conver t ing  t h e s e  i n t o  

common energy u n i t s  (Gigajoules) .  

3 The energy o u t p u t  obta ined a t  a  y i e l d  of 1 .5  m /ha /ycar  i s  160% o f  

t h e  energy i n p u t s .  If the energy ou tpu t  is  equated t o  butane  gas ,  i t  i s  

equ iva len t  t o  1,125.9 tonnes. I f  t h e  money spent  on t h e  d i e s e l  and g a s o l i n e  

f u e l  dur ing  t h e  p l a n t a t i o n ' s  l i f e  were i n s t e a d  employed t o  purchase 

butane gas ( a t  130,000 CFA/tonrie), 930 tonnes could be purchased,  o r  

an  aaount  equal  t o  84% of t h e  expected 9 l a n r a t i o n  o u t p t .  

Energy i n p u t s  were computed on t h e  b a s i s  of observed f u e l  consumption 

during Nov. 1981 t o  Nov. 1982. Diese l  f u e l  was consumed a t  t h e  rate o f  

145 l i t e r s  pe r  h e c t a r e  e s t a b l i s h e d  and 12 l i t e r s  -2r h e c t a r e  maintained 

(weeded by d i s k  harrowing).  Gasoliue f o r  suppc ' ih ic les  is consumed 

a t  t h e  rate of 4,680 l i t e r s  per  yea r .  Malntenanc; of the p l a n t a t i o n  was 

assumed t o  be cont inuous  throughout each y e a r  of t h e  p l a n t a t i o n  l i f z ,  

and s i x  year  r o t a t i o n s  were assumed f o r  a 20 year  p lanca t ion  l i f e ,  us ing  

t h e  s u r f a c e s  of t h e  p r e s e n t  p l a n t a t i o n  of 1,550 h e c t a r e s  (150 ha. in 1980, 

650 i n  1981, and 750 in 1952) ?lus an e s t i a a t e d  a d d i t i o n a l  300 h a s r i n  1983. 

. '. - 
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Tota l  energy , i npu t s  would b e  equivalent  t o  31,812.5 Gigajoules (GJ) , 

represen t ing  215,280 l i t e r s  of gaso l ine  and 690,000 liters of d i e s e l .  

3 Energy ou tpu ts  assumed a y i e l d  p e r  h e c t a r e  per  year of 1.5 rn harvested 

on a six year  ro t a t i on .  T o t a l  wood harvested dur ing t h e  l i f e  of t h e  

p l an t a t i on  would be  8,325 cubic  meters 'of s o l i d  wood. Depending upon 

t h e  amount of  +he t o t a l  converted t o  cha rco i l ,  t h e  energy equ iva len t  of 

t h i s  ha rves t  ranges from 54,195 G J  t o  30,524 G J ,  t h e  l e s s e r  amount 
- d 

corresponding t o  t h e  complete conversion t o  charcoal .  

The n e t  energy equ iva len t s  of a i r  d r i ed  wood and charcoal  were taken 

t o  be  9.3 GJ/Tonne and 28.9 ~ ~ / ~ o n n e  respec t ive ly .  The y i e l d  of charcoal  

from one cubic  meter of s o l i d  vood was assumed t o  be  2.1 q u i n t a l s  (210 kgs).. 

This i s  approximately 50% g r e a t e r  than t h e  smounts achieved by t r a d i t i o n a l  

methods (which y i e l d  282 of the  a i r  d r ied  weight). 

The butane gas  equivalent  of t he  p l a n t a t i o n ' s  production,  assuming 
v 

90% conversion t o  ch i r coa l ,  would b e  1,125.9 Tomes. A c o s t s  comparf son 

of t he  d i e s e l  and gaso l ine  inpu ts  -with t he  outputs  expressed a s  butane gas  

( a t  130,000 FcFA/tome), i nd i ca t e s  t h a t  f o r  t h e  same investment i n  fo r e ign  

exchange used t o  buy gaso l ine  and d i e s e l  an amount of butane gas equal  i n  

energy va lue  t o  84% of the  p l an t a t i on ' s  production could be purchased. 

(950 tonnes could be  purchased; 1,125.9 tonnes vould be  produced).. 

This l im i t ed  ana ly s i s  po in t s  up t he  need f o r  a broader economic 

ana ly s i s  of the  p r o j e c t  than has  been accomplished i n  the  p resen t  evaluat ion.  

Cer ta inly ,  i t  r a i s e s  an important i s s u e  concerning t h e  appropr ia teness  of 

energy-intensive production methods of fuelwood p l an t a t i on  opera,:lui?s. 



Similarly, the emphasis on energy production may b e  misplaced or  excessive, 

given the w i d e r  employment and environmental benefits, which have so far 

not been rigorously analysed. 

. 



Table D-26 . Diese l  and Gasoline Consumption, Nov. '81 - Nov. l82 
hy opera t ion  

A. Diesel  

Fuel  consumed by two D-6's, one D-7, two 78hp Massey Ferguson four- 

wheel d r i v e  t r a c t o r s ,  and e i g h t  65 hp Massey Ferguson two-wheel d r i v e  

t r ac to r s .  

1. Land prepars t ion  750 has. 

L i t e r s  

Clearing - (dGf richement) 26,926 

Brush removal - ( r a t i s s age )  17,525 

Sub-soiling (3-teeth) - (sou-soulage) 29,622 

Disk-harrowing (pu lvzr i sa  t ion)  7,617 

Sub-soiling (1-too th) 11,358 

Fire-breaks (pare-f eux) 400 

Tree removal (dEboisement) 230 

2. P l an t a t i on  establishment 750 has. 

Nursery . / 1,424 
( t ransporz  sand and loam ear th ,p lan t s )  

Transport  of p l a n t s  t o  compartments 2,121 

Watering p l an t s  i n  compartments p r i o r  
t o  p lan t ing  1,440 

Transport  of  p e s t i c i d e s  

Transport  of personnel 5,181 

3. Weeding 1,550 has. - 
4. Miscellaneous 

Diesel Total  124,507 l i t e r s  

L 

B. Gasoline 

Consumed by t h r e e  support  ,pick-ups, a i r  compressor and I 

mobylettes 
Gasoline Tota l  10,418 l i t e r s  



E. RECOMMENDATIONS 

Recommendations have been formulated by t h e  eva lua t ion  team f o r  

t h e  PARFOB p ro j ec t  and f o r  fuelwood p l a n t a t i o n  a s s i s t a n c e  i n  general .  

These recommendations a r e  addzessed t o  USAID s p e c i f i c a l l y ,  however, 

they should a l s o  be  u s e f u l  t o  t h e  Government of Senegal, 

The authorship  and t h e  r e s p o n s i b i l i t y  f o r  t h e  recommendations r e s t  

er r t i re ly  wi th  t h e  eva lua t i on  team. Their  appearance i n  t h e  p r e sen t  

review d r a f t  does no t  neces sa r i l y  represen t  endorsement o r  approval by 

t h e  AID mission,  

1.0 The Senegal Fueluood Production P ro j ec t  

The foremost reason f o r  undertaking t he  eva luz t ion  was t o  determine 

whether t h e  p ro j ec t  should 5e continued i n t o  a second ghase i n  which 

an add i t i ona l  3,000 hec t a r e s  would be  planted.  The f i r s t  set of recom- 

mendations addresses t h i s  question.  A second set is ?resented wi th  

res2ec t  t o  t he  PARFOB opera t ion ,  i t s e l f ,  

1.1 Recommendations regardinq a pos s ib l e  Phase 11 

The eva lua t ion  team f i n d s  no j u s t i f i c a t i o n  f o r  cont inuing the  p r o j e c t  

i n t o  a second phase. R a i n f a l l  and growth are too low i n  t h e  Bandia 

C l a s s i f i e d  Fores t .  The team the re fo re  recommends t h a t  AID not  f inance a 

Phase 11 i n  t h e  Bandia C la s s i f i ed  Fores t ,  

Other f o r e s t s  to t h e  sou th  of Kaolack i n  h igher  r a i n f a l l  zones were 

5 r i e f  ly examined by t h e  t .am. They are too  f a r  m a y  to  be  e l i g i b l e  a s  

a second phase of t h e  p ro j ec t .  In p r a c t i c a l  terms a second phase should 

employ t h e  same p l a n t a t i o n  j ,nfras t ructure  and l abo r  fo r ce  i n  o rder  t o  

c a p i t a l i z e  on t h e  investment arid experience of  Phase I. 



1.2 Recommendations regarding Phase I P'ARFOB Plan t a t i on  - 
~ o ~ t h s  tanding t h e  v i s c i s s i t u d e s  of  c l imate ,  f inancing , and management, 

t he  evaluat ion team found evidence t h a t  exper ience was being gained i n  

the  p i l o t  p o j e c t ,  and t h a t  a s  such i t  c o n s t i t u t e s  a va luab le  t r ia l .  Also, 

given t ha t  planning and ac t i ons  preparatory t o  t h e  1983 season were w e l l  

along, t he  team w a s  v i r t u a l l y  unanimous i n  concluding t h a t  p l a n t a t i o n  work 

should proceed t o  t he  end of t h e  p ro j ec t  (Dec. 1983) . Only t h e  economist 

disagreed,  c i t i n g  t h e  poor f i n a n c i a l  r e tu rn  on t h e  investment a s  s u f f i c i e n t  

reason t o  h a l t  the  p r o j e c t  straightaway. h'o a l t e r n a t i v e  p o s s i b i l i t i e s  
C- 

with s i n i l a r  goals e x i s t ,  however, The eva lua t ion  team a l s o  proposes 

t h a t  t he  ex i s t i ng  p l a n t a t i o n  be  maintained wi th  a minimum of support  u n t i l  

harvests  begin, and on t h e  b a s i s  of a r a t i o n a l  managegent plan.  Certain 

research pro jec t s  should be  concluded a l s o ,  

The following s p e c i f i c  recommendations a r e  made i n  t h e s e  r e spec t s :  

(1) P lan t a t i on  establishment 

Carry ou t  p lanta tcon establishment i n  1983 - 
( 2) P l ac t a t i on  maintenance 

Provide f i n a n c i a l  support  f o r  t h e  maintenance of t he  p l a n t a t i o n  

u n t i l  t he  end of 1986. This  would ensure follow-up maintenance u n t i l  t h e  

f i r s t  major harves t  (of t r e e s  planted i n  1981), a t  which t i m e  p l a n t a t i o n  

revenues could i n  theory cover c o s t s ,  d i r e c t l y  o r  i n d i r e c t l y .  Level  of 

support:  11 mi l l t on  mill  year, o r  33 mi l l i on  FCFA t o t a l .  This f i n a n c i a l  

support  would be used exclusively  for supplying d i e s e l  and gaso l ine  to  

run the  pro j ect equipment. 



(3) Research support  

Continue f i n a n c i a l  support  f o r  se lec ted  research a c t i v i t i e s  which a r e  

beginning t o  y i e l d  u se fu l  r e s u l t s ,  namely (a) che inventory and t r i a l s  

.wi th '  var ious  spec ies  i n  d i f f e r e n t  c l imat ic  and s o i l s  combinations i n  

Senegal, (b) t h e  s tudy of s o i l s  changes under Eucalyptus p l an t a t i ons ,  and 

(c) t h e  water balanc'e s tudy i n  t h e  p lan ta t lon .  It is proposed t h a t  t h i s  

support  be extended t o  . the end of 1986. Approximate l e v e l  o f  support  

is 10 mi l l i on  FCFA per yca r ,  t o t a l l i n g  30 m i l l i o n  FCFA. 

It has been planned t h a t  t h i s  support  would b e  provided through 

3 e  T i t l e  111 program, Phase I of which is cu r r en t ly  being extended f o r  

a one year  period. Phase 11 is t o  begin a f t e r  1984, 

(4) Technical a s s i s t a n c e  

Preparat ion of a management plan for t h e  Bandra Forest ,  including 

t h e  remainiag ne tu ra l  f o r e s t  as well  a s  t he  p:=antation. The presen t  

American co-director shouid assist i n  the  e l a5o ra t i oz  of t h e  management 

plan. The plan would embrace aspects  such a s  weeding, f i r e  p ro tec t ion ,  

p ro tec t ion  from animals, nursery operation,  o rgan iza t ion  and maintenance 

of equipment, and development of a system of rou t ine  record-keeping. 

Since t h e  present  American co-director ' s  con t r ac t  runs t o  t h e  end 

of May, 1984, t he re  should be  t i m e a f t e r  tFz 1983 p lan t ing  season t o  

prepare t he  management plan.  No addi t iona i  f inancing f o r  t h i s  aspec t  

of t echnica l  a s s i s t ance  would be  needed. 

Economic ana lys i s  of t h e  PARFOB plan ta t ion .  This ana lys i s  should 

be undertaken i n  order  t o  more completely and r igorous ly  examine t h e  

var ious  d i r e c t  and i n d i r e c t  c o s t s  and b e n e f i t s  of t h i s  p a r t i c u l a r  



plan ta t ion .  It is proposed t h a t  TDY a s s i s t a a c e  from economists i n  AID/ 

Washington, REDSO/.WA, andfor  t he  SDPT be en l i s t ed .  . 

(5) The PARFOB operat ion 

Numerous s p e c i f i c  recommendations and ideas  f o r  improving t h e  p ro j ec t  

were advanced by d i f fe re i l t  members of t h e  t e a .  These are being presented 

i n  a separa'ie communication d i r ec t ed  t o  t he  SEEF and the d i r e c t o r  of 

PARFOB. A copy of t he  communication 1s presented as knnex D,  of t h i s  

evaluation.  

Assis tance t o  Fuelwood Production 

'l3.i~ e v ~ l u a t i o n  took p l a c e  aga ins t  t he  backdrop of the  Plan Directeur  

de  ~ 6 v e l o ~ ~ e m e n t  Fores t i e r  du SbrGgal, whose s t r a t e g i e s  include very 

ambitious goals  f o r  providing urban populations with fuelwood and 

charcoal by means of many p l an t a t i ons  such a s  PARFOB. 

2.1 The Plan Directeur  de DSveloppement Fo re s t i e r  

Among the  var ious  s t r a t e g i e s  fo r  fores t r ;  development proposed i n  

t he  Plan Di rec teur ' s  2nd volume ( i n  r e a l i t y  a s e r i e s  of 7 repor t s )  i s  a 

I I  pro j e t  type", o r  approach, termed "~eboisement des ForSts Dominales 

dans l lOues t  du Sbnbgal" a l s o  termed t'Programmes ForSts Pbriurbaines". 

This ty'pe of p ro j ec t  would concentra te  on supplying t h e  population of 

Dakar wi th  charcoal from p l an t a t i ons  es tabl ished o n  t h e  na t i ona l  f o r e s t s  

which are c l o s e s t  t o  Dakar. It is  s t a t e d  i n  t he  plan t h a t  many of these  

f o r e s t s  are degraded and no t  productive a t  present .  Candidate f o r e s t s  

presented i n  t he  document inc lude  t h e  f o r e s t s  of Thiss,  Pout and Bandia. 

However, t he  ThiSs and Pout f o r e s t s  (which a r e  nor th  of Bandia) a r e  

considered i n e l i g i b l e  f o r  p l an t a t i ons ,  



The Plan f i nds  t h e  Bandia f o r e s t  t o  be  t h e  only  one s u i t a b l e  f o r  

p l an t a t i on  work, no tes  t h e  ex i s tence  of the  PARFOB pro jec t ,  and remarks 

a s  follows: 

' l a  mise en p l ace  d'un tel p r o j e t  dZs 1980 peut  p a r f i t r e  pr6maturSe 
c a r  i1 est trDs t6t pour que les r g s u l t a t s  d E f i n i t i f s  des  e s s a i s  
ex~Qr imentaux  de l a  recherche s o i k t  solidement Gtablis .  NSanmoins, 
on a a d d s  que l t u r g e n c e  du problSme e t  l t a s p e c t  p i l o t e  du p r o j e t  
peuvent j u s t i f i e r  c e t t e  en t repr i se .  

S i  des Schecs in te rvena ien t ,  il v iend ra i t  des s o l s  et  de l a  pluvio- 
mstrie e t  non de l a  technique q u i  n e  demande qu'2 S t t e  s e r r S e  de  
plus  prDs, e t  ces  Schecs s e r a i e n t  probablement p a r t i e l  e t  
cantorink". 

"I1 ne  r e s t e  donc au Plan Directeur  q u t 2  a s s imi l e r  ce  p r o j e t  USAID/ 
SZnEgal ct  en f a i r e  son proje t - type dans l a  rggion, puisque c e  sera 
vraisemblablanent l e  s eu l ,  en l u i  appor tant  Gventaellement les 
modif icat ions  voulues". 

The presentiment t h a t  t he  p ro j ec t  would no t  be  a s  success fu l  a s  

hoped has ,  of course ,  been borne ou t  by t h i s  evaluat ion.  

2.2 Recornendations concerning suDport t o  Fuelwood Production 

A number~of reconmendations a r e  uade i n  o rder  t o  o r i e n t  f u t u r a  A I D  

support f o r  a c t i v i t i e s  ac t ions  t h a t  would share  t h e  two major g o d s  of t h e  

Senegal Fuelwocd Production pro jec t  , namely (I) increased f uelwood 

production and (2) reduct ion of fuelwodd c u t t i n g  pressures  on f o r e s t  

resources,  l ead ing  t o  environmental de t e r i o r a t i on .  

(1) Natural  f o r e s t  management 

. T t  i s  reco,mended t h a t  n a t u r a l  f o r e s t  management be  supported f o r  t h e  

na t iona l  f o r e s t s  i n  t he  Thi2s and Sine-Saloum regions.  This type of 

a c t i v i t y  is I d e n t i f i e d  i n  t h e  Plan Directeur  a s  p ro j ec t  type -4-2 

( " ~ 6 l i m i t a t i o n ,  i n v e n t a i r e  et  amgnagement de  Eorgts dominalee e t  f o r z t s  

d e  c o l l e c t i v i t Q s  r u r a l e s  dans l e  SbnSgal Or ien ta l  e t  l e  Sine-Saloumt'). 





The eva lua t ion  team concludes t h a t  much more needs t o  b e  known about 

t h e  n a t u r a l  f o r e s t s  of t he se  regions ,  including spec ies  composition, 

volume, spec i e s  response t o  f i r e ,  grazing and d i f f e r e n t  types  and 

i n t e n s i t i e s  of harves t ,  propagation and regenerat ion methods, p r e sen t  

and p o t e n t i a l  uses ,  and t h e  economic values of t h e  va r ious  f o r e s t  products.  

A management p lan  would inc lude  t h e  acqu i s i t i on  of t h i s  in fcnna t ion .  

A s  a l o g i c a l  extension of t h e  Senegal Fuelwood Production p ro j ec t ,  work 

could be supported i n  t h e  ThiSs, Pout and Bandia f o r e s t s .  

(2) Large Scale  P l an t a t i ons  . 

It appears t h a t  l a r g e  s c a l e  p l an t a t i ous  t o  supply Dakar wi th  f u e l w o ~ d ,  

would be f e a s i b l e  i n  t h e  Sine-Saloum region,  o r  south of t h e  a00 utm 

i sohyet  found on most r a i n f a l l  maps of Senegal, which show r a i n f a l l  averages 

f o r  the  per iod 1930-1961. Casamance is more humid, but  d i s t ances  and 

haulage much g rea t e r .  

The prepara t ion  of a s s i s t a n c e  f o r  such p l a n t a t i o n  es tabl ishment  

should inc lude  s o i l s  surveys a t  a l e v e l  of d e t a i l  s u f f i c i e n t  t o  l o c a t e  

and quan t i fy  t he  sur faces  s u i t e d  t o  p l an t a t i on  f o r e s t q .  Ra in fa l l  and 

present  uses  should a l s o  be  determined. 

A s  regards  s c a l e  of opera t ion ,  the  team recommends t h a t  no more 

than 500 hec t a r e s  be  p lan ted  p e r  year  and t h a t  i n  t he  f i r s t  year only 

one ha l f  t h i s  much be  planted.  

2.3 Recommendations concerning AID as s i s t snce  to  t h e  f o r e s t r y  s e c t o r  

The eva lua t ion  team recognizes t ha t  s u b s t a n t i a l  a s s i s t a n c e  t o  the  

f o r e s t r y  s e c t o r  is  being provided i n  AID'S presen t  p o r t f o l i o  of p r o j e c t s ,  



It appears t o  the  wa lua t ion  team tha t  lack of bas ic  knowledge is a key 

constraint t o  development of t h e  fo res t ry  sector.  With t h a t  i n  mind 

i t  is recommended AID increase support t o  CbW's research programs. 

Reducing demand seems to have grea ter  impact than continuously 

increasing production. It is recommended AID increase its already 

substant ial  r o l e  i n  promoting biomass conserving technologies. 

Follow-up analysis  of the grea t  body of information assembled in 

the many volumes o f '  the  Plan Directeur coltld probably benef i t  from 

AID support. AID should urge CDA t o  c a l l  a technical  meeting t o  review 

technical information i n  Volume I, t h e  "diagnostique". One means of 
D 

digesting t h i s  infomat ion  would be through t h e  incorporation i n t o  the  

computerized model f o r  analysts  of fuelwood supply and demand prepsred 

,.. 
presented through 

. . 
the perfection of 

Knowledge is  

increase i ts r o l e  

CILSS to  the  various g~vernments. AID should encourage 

the  Senegal model using data from the Plan Dirocteur. 

useless  unless i t  is shared. It is recommended AID 

i n  a s s i s t i n g  the Senegalese government i n  public 

for  the  various Sahelian countries by Henry Cole, and now being 

information and education. This would include promoting wood-conserving 

technologies, explaining government pol ic ies ,  and crea t ing  an ezrvironmentai 

awareness. 

Lack of t rained manpower a t  a l l  leve ls  of Eaux et ForBts is 

continuously c i t e d  a s  a key constraint  t o  management of Senegal's na tura l  

resources. The "Plan Directeur" d5scusses the need but does not seem 

t o  propose a solution. AID should consider more support f o r  both long 

and short-term training. Properly conceived the impact can be grea t .  
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PROJET DE PRODUCTION Dl3 BOIS DE CHAUFFE 

AU SENEGAL '(685-0219) 

AID 1025-3 (7-71) 

MATRICE DU CADBE LOGZQUE 

I SOSWIRE ! INDICATEURS CBJECTIVEMENT CONTROLABLES ! HYPOTHESES IMPORT-4NTES . ! 
1 -- ! 1 
1 ! 

A.1. BUT A. 2. DETERMINATION DE LA XEALISATION DU BUT 1 A.3. (COMME ELMS SE RAPPORTENT AU BUS) I 
8 I 1 

ArrCter/inverser la dEgradation de ! a) REduction du taux de dzgradation des ressource 
l'environnement causSe par l'insuf- ! naturelles dans lcs rhgions oh la couverture 
fisance de la couverture forestizre ! forestisre a i5tE mince ou dimunie rapidement' 

. a cause des octivitds de bois de chauffe (r6- 
! duction du compactnge du sol, ruissellement 
! et Erosion Eolienne), 
! 

Stabiliser/accro2tre la production 1 b)~buverture v6gGtale adliori5e dans les zones 
nationale de bois de chauffe et de production traditionnelle de bois de chauff 
rEduire la sensibilitd des fortts 1 I , c) Quantitd plus importante de bois de chauffe nationales ii la sgcheresse et nux 
variations climatiques. 1 produit dans des rEgions plus rapproch6es dea 

centres de population. ! 

a) L'amznagement de la couverture £ores- 
tiPre constitue un but important dans 
lc dheloppement de la qualit6 de ! 
l'environnement au SGnEgal. ! 

! 
! 
! 

b) Le bois de chauffe continuera B 8tre 1 
la principale source d'gnergie domes- f 
tique au SGnEgal dans un avenir ! 
prgvisible. ! 

I a 
c) Une production rentable de bois de ! 

chauffe est et restera unt haute I 
prioritd du gotivernement du Sddgal. ! 

! -! ! 1 
! 1 1 
B. 1. OBJECTIFS 1 B.2. SITUATION EN FIN DE PROJET 8.3, (CGM4E aLsS SE RAPF'ORTENT AUX ! ! 

! ! ! OBJECTIFS) 1 
I a) Amdliorer le rendement de l a  produc-I a) Projet de production de bois de chauffe sous ! a) Le Service des Eaux & Vortts et le ! 
I tion de bois de chauffe pour ~akarl contr6le S6nEg;:lais et formation globalc 1 - Gouvernement du SCnZgal fourniront I 
! Thih et aider stabiliser les achevEe. une orientation de polirique, un sou- 1 
! variations saisonniPres de l'offre ! tien budghtaire et une coordination 1 
I etdesprix ! b) Ralentissement de la disparition de la couver- I suffisnnts pour pernettre au concept 
! I ture f oreslike de 1 'intf rieur. du projet d'iitre 6largi ailleurs. ! 
I ! ! 1 



b) Pournir des emplois, am6liorer l 'en- 
vironuement gEnlral e t  l e s  r ece t t e s  
des bucherons e t  des ,vil lageois 
locaux de l a  R6gion de ?'hies. 

! c) Rlduire l a  pression su r  la  coupe 
! des forGts de l ' i n t i k i e u r  
! 

c) RBgulisation dcs f l ux  mcnsusls de bois  de chaufl  b) Des mgthodes techniques e t  Econ0rn3~ues! ' Fe B des t ina t ion  de Dakar e t  s t a b i l i s a t i o n  dans! appropriEes de production de bo is  de  ! 

le temps des p r ix  du bois  de chauffe p i z s  chauffe seront  mises au point  de  fason! 
rapproch6s des p r ix  o f f i c i e l s .  B permettre une approbation, e t  des 

1 i n i t i a t i v e s  privzes su r  une vas te  
d) Cliluat modSrf , eau ani6liorfe au voisinage de la! Gchelle. 1 

plantat ion,  taux de chcmage moias important sur! 1 
' l e  plan local .  ! ! 

. - 
! 
! C.1. EXTRANTS 

I , C. 2. INDICATEURS D 'EXTIUNTS 
1 
I C.3 (COMklE ELLES SE RAPPORTENT AUX 

1 
I 

a b 

! I 
FATRANTS) ! 

Production couronnCe de succ2s de a) 3000 h a  B un rrtndemcnt de 10m3/iia/an pour l'eu- ; a) La r6co l te  par secteur  p r i v l  et  l a  1 
3000 ha d'essences B croissance ; calyptus et  de 6m3/~a/sn pour toutes l e s  eu t res  transformation du bo is  de  chauffe se- 
rapide pour produire 6% des besoins ! essences correctenlent transformds en bois  de ! ront convenablement entrepr ises .  ! 
de bois  de chauffe en vue de l a  ! chauffc e t  co1nmcrcialis6s. 
demande locale. 

! .  ! 
t b) La demande de bois  de chauffe n'aug- . r  ; b) Production globale de 700.000 semis par an 

Formation des emplov& du Service ! mente pas plus  v i t e  que pr6vu. . - 
des Eaux & For8ts pour gErer et 61a-! ! 
borer Ges p ro j e t s  de bois  de chauffe! c) 5 foresc ie rs  professionnels e t  40 ad jo in t s  

I  fore^ r i e r s  semi-qualif i f  s , 1 .  
! 

Mise au point d'un eystzme de pro- ! d) S y s t h e  de production de bais  de chaur'fe justi-1 
duction transposable de bois  de ! f i e  au plan dconomiquc e t  f inanc ie r ,  z c i l i s a n t  ! 
chauf f e. ! un maximum de main-d'oeuvrc e t  de matErie1 ! 

! 1ocau:c. ! .  . . 

! ! 
: ! : I 

! D.1. INTRANTS ! D. 2. BIIDCET/PROGRAMEIIS D 'EXECUTION 13.3. ( C O W  EUES SE RAPPORTENT AUX ! 
! ! ! YATRANTS) ! 
! a) Assistance Technique. ! a) Spec in l i s te  de gcstion f cze s t i i ke  pour 48 Horn- l a )  Le Gouvernement du SEnEgal procEdera au! 
! ! mes-u~ois = 400.000 Dollnrs, recrutement et a l ' a f f ec t a t i on  de per- 
! b)  orm mat ion (sui. place e t  3 l'e'tranger)! 10 llommes-mois de consei ls  en gest ion de courte! sonnel comp6tent au projet .  ! 
! ! durEe = 100.000 Dollars lb) Le chef d'bquipe amgricain et l e s  res- 
! c) Recherche. ! Un volontaire  du Corps de l a  Paix pour 48 ponsables du Gouvernement du S6n6gal 
I ! hommcs-mois = 40.000 Dollars. I ~ e u v e n t  cho i s i r  des candidats c o m ~ ~ t e n t k  

! i t  preniire ~ e s  mesures en vue d'u; pro-! ! b) Forn~atiun h l 'E tcmger  e t  s u r  pl.qce=165.000 Dolf 
gramme approprig de formation. ! 

! c )  Hecherche (ror6t  de  Bandia et 11 aut res  s i t e s =  Ic) Des Fournitures, du matErie1 e t  de X'E-I 
! 238.000 Dollars quipement en quantitE su f f i s an t e  peu- ! 
! , d) EncluEtes pEdologiqucs = 25.GCO 9ol la rs .  

! vent Gtre prihus, achetiis e t  1ivrEs au L 
1 site dlu pro je t  en temps opportun. . 
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Impact o f  t h e  s a l a r i e s  paid  by t h e  p r o j e c t  on t h e  l o c a l  economy 

1) Geoqraphical d i s t r i b u t i o n  of t h e  workers around the p r o j e c t  

2 - Permanent workers: 

A t  t h e  beginning of October the p r o j e c t  w a s  employing 151 persons 
with  t h e  following geographical d i s t r i b u t i o n :  

~ulmber of workers Distances from 
8s - Bandia MBour department' 

of which: . 
Bandia 

Nguekokh 

Singia  
Thikf 

Thies aepartment 

Fleuve a r e a  

Cap V e r t  

Sine-Saloum 

Other 

TOTAL -- 
594 of t h e  permanent workers a r e  from the  department of MIBour, 

and 91% o r i g i n a t e  from the  region of Th ies .  



b - P a r t  t i m e  .- workers 

For t he  las t  growing season, running from t h e  29th of J u l y  
to the 20th of October 1982, the geographical d i s t r i b u t i o n  of 
p a r t  t i m e  workers was as follows: 

MBour Department 
of which: 

Bandia 
Nguekokh 

Samkhethe 
D i a s s e  

S ind ia  

Thiki  
Mbagmakh 

Diogoye 
Toglou Serere  

Dague 
Others 

) 

Other Departments 

TOTAL 

Number of workers Distances from -.- 
Bandia 

63% of t h e  p a r t  time workcrs a r e  from t h e  ~Nbour Department. 

Of t h e  t o t a l  of permanent and p a r t  t i m e  workers 172 workers 
o r  31% come from t h e  v i l l a g e , o f  Bandia i t s e l f  and 346 o r  62% 

a r e  from the MtBour ~epar tment :  

The b e n e f i t s  of t h e  p r o j e c t  i n  terms of s a l a r i e s  are the re fo re  
concentrated i n  the region of t h e  'p ro jec t  i n  p a r t i c u l a r  for t h e  
permanent workers. 





B-4 - 

Evolution of  t he  number of workers,  and of t h e  wage b i l l  

The fallowing t a b l e  gives  an idea  of the evolu t ion  of the 
I 

number of workers and t h ~  monthly and year ly  wage b i l l  from 1980 

to 1982. 

Sept. 1 9  80 D e c .  1980 Aug.1981 Dec. 1981 Aug.1982 Nov. 1982 

Wnber of 
corkers 1 9  3 79 437 76 567 164 - 

( 8 1  , f '. - 
b n t h l y  1 

sage b i l l  4,840,000 2,250,000 9,845,000 3,535,000 19,709,000 6,185,000 

[ear ly  . . i,*. - 
rage b i l l .  

. r 
I 
i 

3) Dis t r ibu t ion  of t h e j e r m a n e n t  workers by p ro fes s iona l  ca ter lor ies  . 
and wages - i , 

Zractor d r ive r s  

' A 1  

A2 

Number of  workers Konthlg s a l a r y  
FCFA 



B-S 

The monthly s a l a r y  i nd i ca t ed  heze i s  computed i n  t h e  fo l lowing 

way: 

For t h e  1st  ca tegory  

Rate per  hour X No.of hours/month 133,34 X 208 = 27735 

L e s s  Soc i a l  S e c u r i t y  888 

Retirement scheme 600 
Taxe on wages - 

Plus  Transpor ta t ion  allowance 4300 

30547 

I t  r e p r e s e n t s  t h e  r e a l  amount received by t h e  workers. 

Nearly 50% of  t h e  workforce i s  n n s k i l l e d  (1st category)  

and a l l  of t h e  p a r t  t i m e  workers a r e  a l s o  unsk i l l ed .  

This  exp l a in s  why such a l a r g e  p a r t  o f  t h e  workers a r e  from 
nearby v i l l a g e s :  s i n c e  no s p e c i f i c  s k i l l s  are necessary t h e  

p r o j e c t  h i r e s  i n  p r i o r i t y  people from t h e  axea. 

ve ry  

4 )  Weight of t h e  p r o j e c t  i n  t h e  r e g i o n a l  econcny 

Data on the economic s i t u a t i o n  i n  t h e  reg ion  of  Thies ,  and i n  
t h e  department of M'Bour, and even more i n  t h e  arrondissement of  

Nguekokh, where t h e  p r o j e c t  i s  locz ted ,  a r e  almost non e x i s t a n t  

o r  outdated.  

. The l a s t  census d a t e s  back t o  1976; t h e  gene ra l  d a t a  on popula t ion  
have been updated, b u t  more s p e c i f i c  informat ion l i k e  t h e  d i s t r i b u t i o n  

of popula t ion by age group o r  5y type  of occupat ion has not .  

Information on income, and ' i ts  uses is very  scarce. The l a s t  budget  
consumptioc survey i n  Senegal w a s  publ ished i n  1975. 

Only p a r t i a l  informat ion i s  a v a i l a b l e  i n  s t u d i e s  made here 

and the re .  

Therefore t h e  q u a l i t y  of t he  d a t a  used i n  t h e  fo l lowing a n s l y s i s  
i s  f a r  from good. 



a) Impact of t h e  p r o j e c t  

- I n  terms of population: 

The 1 9 8 1  population of tne arrondissemsnt of Nguekokh i s  61250. 

The male population is  approximately 29900. The male population - 

between 20 and 60  can be est imated a t  1 1 0 0 0  ( a s s u i n g  t h a t  t h e  age 
- 

s t r u c t u r e  is  s imi la r  a t  t h e  Thies regicn l e v e l  - where w e  have up6ated 
- 
- - 

f igu res  - and a t  t h e  arrondissement l e v e l ) .  - - 

The 560 workers of t h e  p r o j e c t  represent  5% of t h e  male a c t i v e  

population of the  arrondissement. 

The s a l a r i e d  population of t h e  arrondissement is  approximately 

3000 people. 

Therefore t h e  1 6 0  permanent workers of PARFOB represent  
a l i t t l e  over 5% of the s a l a r i e d  population of  t h e  area .  

- I n  terms of income: 

The average income 2er  inhab i t an t  i n  Nguekokh a rea ,  monetary 

andrnn monetauy, can be est imated a t  50000 FCFA (Based on an income 

and consumption study made by s tudents  of the  Ecole Nationale 

d'Economie Appliquee - ENEA - i n  the  a rea  of Nguekokh).; given 
the  populaticn of t h e  arrondissement the  t o t a l  income,monetary 

and non m ~ n e t a r y ~ g e n e r a t e d  i n  t h e  a rea  is over 3000 Hi l l ions  FCFA. 
The 100 Mill ions FCFA i n j e c t e d  by t h e  p ro jec t  i n  t h e  l o c a l  economy 

represent  therefore  over 3% of the  t o t a l  reg iona l  income. 



Budget of a "Carre" (household) in Nguekokh - 1982 ICE24 

Receipts Expenditures 
. 

% of 
Monetary Non lbn. Tbtal Total 

% of 
Total 

6,18 

57,21 : 

1,72 

E , 9 6  
1€!,13 

O,8O 

-L 

100 ,oo 

Non Non. Total 

merit 
Food- . . .. .- aicultural Products 

ing 

,t Picking 

Expenditures - .- :Rice 
O i l  
Fresh fish 
Bread 

Tarnab paste 
Millet 
Others 

In- ' 

ell of srmked fish) 
ifts and peanuts) Exceptional food expen- 

Stures ,of  which -sheep 
ursement of loans 

E.Si!z4 
H e a l t h  , 
!Prmsprk 
Leisure 

: l ight  & . Other 
heat) 

Rein33ursent of debts 
G i f t s  

Source: Rapport de Stage - Eoole Natiomle dvEconunie Appliquee, DAKAR. 



b) The multiplier effect  

The  i dea  he re  is t o  e s t ima te  how t h e  money i n j e k t e d  by t h o ' p r o j e c t  

i n  t h e  l o c a l  economy, b e n e f i t s  t h e  popula t ion of t h e  a r ea s .  

I t  i s  t h e r e f o r e  necessary  t o  know how t h e  p r o j e c t  workers spend t h e i r  

income. The i d e a l  cpproach would have been t o  undertake a survey 

asking t h e  PARFOB workers what they buy wi th  t h e i r m n e y  and t o  whom; 
w i th in  t h e  t i m e  a v a i l a b l e  f o r  t h i s  s tudy t h i s  was no t  f e a s i b l e ,  

and consequently an a l t e r n a t i v e  approach had t o  be found. 

It has been p o s s i b l e  t o  f i n d  da t a  on budget  and consumption 

p a t t e r n s  of a sample of  households i n  t h e  a r e a  of  Nguekokh (ENEA 

s tudy  mentioned above),  a household being composed on t h e  average  of 

1 0  persons. 

Table 1 below g ives  t h e  d e t a i l  of a t y p i c a l  budget : Income i s  der ived 

mostly from f i s h i n g ,  b u t  some a g r i c u l t u r a l  work and f r u i t  p i ck ing  
is also undertaken; most o f  t h e  household expendi tures  go i n t o  

Q consumption, savings  and investment a r e  almost  non e x i s t a n t .  

I n  o rder  t o  compute t h e  m u l t i p l i e r  e f f e c t  on l o c a l  income, w e  

assume t h a t  t h e  p a t t e r n  of  expenditures of  t h e n p r o j e c t  workess" 

households is s i m i l a r  t o  "non p ro j ec t "  householdsof t h e  a r e a ,  as 

proposed i n  t i b l e  I. 

This is t h e  only p o s s i b l e  if we accept  two underlying assumptions 

w i l l  

The f i r s t  one concerns t he -oppor tun i ty  c o s t  f o r  t h e  household t o  

have one of i t s  menhers working on t h e  p r o j e c t .  
I n  o the r  words, does t h e  f a c t  t h a t  a member of t h e  household works 

, i n  t h e  p r o j e c t  reduce t h e  "non p ro j ec t "  income of t h e  household? 

I t  would seem t h a t  i f  t h e r e  i s  an oppor tuni ty  c o s t ,  it i s  a very  smal l  one 
Indeed most of t h e  workers concerned by PARFOE work p a r t  t ime,  and 

al though t h e  t r e e  p l a n t i n g  season co inc ides  wi th  t h a t  f o r  m i l l e t  
and peanuts ,  t h e  s u r f a c e s  sowed a r e  n o t  s i g n i f i c a n t l y  reduced by t h e  

employment of one member of t h e  household i n  t he  p r o j e c t ,  w i t h  t h e  

o t h e r  members of t h e  household s p l i t i n g  among themselves t h e  a d d i t i o n a l  
work involved. 



For f u l l  time workers,  t h e  case  is no t  s o  c l e a r ,  b u t  em2irical. evidence 

seems t o  i n d i c a t e  t h a t  t h e  worker w i i i  j u s t  work harder  dur ing  t h e  C 

p lan t ing  season,  r a t h e r  t han  reduce t h e  su r f aces  p l an t ed  which 
are considered vi t ' a l  t o  t h e  household. - 

The second assumption relates t o  t h e  v a r i a t i o n  of t h e  marginal  

propensi ty  t o  consume of  p r o j e c t  and non p r o j e c t  households. It would 

seem t h a t  t h e  M . P . C .  does no t  change i n  t h e  income b racke t  w e  are 
cons ider ing  : 

Given t h e  s t r u c t u r e  of t h e  extended family i n  Senegal it can be  
assumed t h a t  t h e  a d d i t i o n a l  income. der ived from t h e  p r o j e c t  i s  no t  - 

spen t  by t h e  worker f o r  t h e  s a t i s f a c t i o n  of  h i s  own needs, b u t  

f o r  t h e  s a t i s f a c t i o n  of t h e  household needs. 
Therefore t he  i nc rea se  i n  income must r e a l l y  be d ivided by t h e  number 

of people i n  t h e  household. I f  t he  e x t r a  income der ived  from t h e  

p r o j e c t  i s  4 0 0 , 0 0 0  FCFA p e r  year  and wi th  1 0  people per  household 
t h e  i n c r e a s e  i n  incoiae is 4 0 0 0 0  FCFA p e r  person. ' I f  w e  cons ider  

t h a t  t h e  average income p e r  capita ou t s ide  t h e  p r o j e c t  i s  50000 FCFA,  

t h e  income b racke t  we a r e  dea l i ng  wi th  i s  50000 t o  90000 CFA o r  betveen 

$150 and $265 per  year  ( a t  $1 = 340 FCFA).. i.e. a very low income 

(GNP per c a p i t a  was around $ 4 0 0  i n  1951). 

It seems i n t u i t i v e l y  no rna l ,  and t h i s  p o i n t  of  view i s  confirmed 
by- s e v e r a l  Senegalese e c ~ n o m i s t s ,  t h a t  a t  such a low l e v e l  of income, 

almost everything goes i n t o  consumption. 

It is on ly  a t  a much h igher  income l e v e l  t h a t  r e a l  savings  appear .  

Under t he se  cond i t i ons ,  w e  can assume that  at  least the percentage  
of income spen t  i n  consumption i s  s i m i l a r  f o r  p r o j e c t  and non p r o j e c t  

households of t h e  a r ea .  
Table I i n d i c a t e s  t h a t ,  a p a r t  from reimbursement of deb t s ,  g i f t s  

and what is  c a l l e d  balance ,  i . e .  cash i n  hand, a l l  t h e  o t h e r  items 
can be  considered a s  consumption given a broad d e f i n i t i o n .  Lodging 
expendi tures  f a r  example a r e  i n  f a c t  r e p a i r s  of  t h e  house such a s  

new i r o n  s h e e t s  f o r  t h e  roo f .  - 
Therefore 9 4 %  of t h e e t o t a l  income of t h e  household goes i n t o  "consumption" 
This money i s  spen t  and b e n e f i t  l o c a l  merchants,  



The average margin of t he se  merchants can be  e s t a b l i s h e d  around 303, 

t h e  r e s t  goes t o  pay t h e  w h o l e s a l e r s  i n  Dakar o r  Th ies ,  o u t s i d e  
, of t h e  a r e a  w e  a r e  concerned wi th .  

The merchants themselves s p e n t  a p a r t  of t h e i r  income i n  t h e  a rea .  

We can assume t h a t  50% of t h e  merchant 's  income genera ted  by t h e  p r o j e c t  
go t o  t h e  o t h e r  l o c a l  merchants and 20% t o  t h e  l o c a l  farmers  o r  

fishermen. 
The process r e p e a t s  i tself then:  
merchants spen t  59% of t h e i r  income which b e n e f i t s  o t h e r  merchants 

and 20% t o  farmers ; 

948 of farmers income goes t o  consumption of  products  s o l d  by l o c a l  

merchants, who g e t  a 30% margin, etc.. 

This m u l t i p l i e r  e f f e c t  of the income genera ted  by t h e  p r o j e c t  
computed on t h e  b a s i s  of t h e s e  assumptions i s  equal  t o  1.36. 

I n  1982 t h e  o v e r a l l  wage b i l l  d i s t r i b u t e d  by t he  p r o j e c t  was around 

100 Mil l ions  FCFA, which has genera ted  36 Mi l l ions  of  a d d i t i o n a l  income 

i n  t h e  arrondissement of  Nguekokh. 

This carr be compared w i t h  t h e  m u l t i p l i e r  e f f e c t  a t  t h e  n a t i o n a l  l e v e l  
which can be computed i n  t h e  fol lowing way: 

-- 1 ,where C is t h e  marginal  p ropens i ty  t o  consume 9 4 %  

1-C X (1-m) m i s  t h e  i n p o r t  con t en t  of t h e  goods consumed. 

we can assume a f i g u r e  of  2S%. . fo r  m. 

The m u l t i p l i e r  i s  then  1 = 3.39 

The income e f f e c t  of t h e  p r o j e c t  is c l e a r l y  more impor tant  a t  t h e  
na t i ona l  l e v e l  t h a t  a t  t h e  l o c a l  one. 
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Int roduct ion 

This  energy a n a l y s i s  of  t h e  Bandia Fuelwood P ro j ec t ,  was prepared 
under t he  d i r e c t i o n  of t he  Environmental Advisor of USAIDIDakar. It 
addresses t he  following quest ions:  

What is t h e  r a t i o  of t h e  usable  a e r g y  of p r o j e c t  i npu t s  
t o  y r o j e c t  outputs  ( he r ea f t e r  r e f e r r ed  t o  a s  "energy 
output :input1') ? 

How much butane gas provides an amount of energy equal 
t o  t he  output  of t k e  p r o j e c t  ? 

Assuming constant  r e a l  p r i ce s ,  how does the  cos t  of t h i s  
amount of butane gas compare t o  the  c o s t  of t h e  p r o j e c t  
energy i npu t s  ? 

"Energy output : inputW i s  no t ,  i n  i t s e l f ,  a  s u f f i c i e n t  (or  perhaps 
even re levan t )  c r i t e r i o n  f o r  p ro j ec t  decision-making. Although t h f s  
ana lys i s  provides u se fu l  information,  L t  should no t  be  considered a 
s u b s t i t u t e  f o r  r igorous  and t h e o r e t i c a l l y  sound economic ana lys i s .  
A t  t h e  l e a s t ,  t h e  present  r epo r t  provides a compilation of d a t a  which 
may be u se fu l  i n  an economic re-evaluation of the. p ro jec t .  

Energy Inputs  

Only energy a s  f u e l  was ca lcu la ted .  The es t imates  f o r  t h e  r a t e s  
of d i e s e l  f u e l  consunption i n  l i ters per hectare-year f o r  p l a n t a t i o n  
establishment and p l a n t a t i o n  maintenance a r e  based on t h e  observed 
1982 r a t e s :  

P l a n t a t i ~ n  es tabl ishment :  145.0 l i t e r s / hec t a r e -yea r  

P l an t a t i on  mainteiiance: 12.0 1 +. ta:*s/hectare-year 

p l an t a t i on  es tabl ishment  e n t a i l s  land preparat ion,  p lan t ing ,  
f i rebreak  cons t rucf  i o n  2nd weeding ( f i r s t  year)  . 

These operat jons  have been performed with  the  following equipment: 

- TWC D-6. C a t e r p i l l a r  t r a c t o r  

- h e  D-7 C a t e r p i l l a r  t r a c t o r  

- Ten Massey Ferguson t r a c t o r s  



Plan t a t i on  mointenance includes  f i r eb reak  maintenance and weedfng. 
Maintenance w i l l  probably employ one D-6 t r a c t o r  and four  o r  f i v e  
Massey-Ferguson t r a c t o r s .  

The ostimatk f o r  t h e  rate a f  gasol ine  consumption i n  l i t e r s  per  
hectare-year f o r  f i e l d  opera t ions  is based on t h e  obsenred 1982 rate: 

s i n c e  t he  Bandia t r a c t  w a s  converted t o  p l an t a t i on  growth, no 
ha rves t s  have occurred. Energy inpu t  consumption d a t a  f o r  harves t ing  
is t he r e fo re  unavai lable  and had t o .be  disregarded i n  t h e  p r e sen t  
ca1~u:~a t ion .  

It is assumed t h a t  t he  p l o t s  w i l l  be  maintained up t o .  and dur ing  the  
season i n  which they a t e  t o  b e  h c v e s t e d .  

'Rle h e a t  content  of ma te r i a l s  a r e  ca lcu la ted  i n  terms of new va lces .  
Net hea t  content  values a r e  taken ~ l r e c t l y  o r  derived from f igu re s  
compiled by Energy/~evelopment In t e rna t i ona l  ( E / D I ) .  

The energy equivzlent  of  gasol ine  i n  g iga jou les  (GJ) pe r  l i t e r  
is taken t o  be: 

(5.2 GJIBarrel) X ( 1  Bzrre1/159 l i t e r s )  

The energy equivalent  of d i e s e l  f u e l  i n  G J  per l i ter  is taken 
t o  be: 

(5.7 G J / ~ a r r e l )  X ( 1  Bar re l / l5?  l i t e r s )  

Table 1 presen ts  a compilat ion of t he  energy i npu t s  t h a t  would b e  
consumed during t h e  l i f e  of t h e  p ro jec t .  The t o t a l  energy i npu t s  thus 
ca lcu la ted  would be : 

Gasoline: (215280 l i t e r s )  X (3.27 X G J j l i t e r )  

Diesel  f u e l :  (690050 l i t e r s )  X (3.59 X lo-* G J / l i t e r )  

To ta l  energf equivalent  of inpu ts :  31812.5 G J  
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Energy Outputs 

l !e energy outpi*? is the  wood harvested and/or t h e  charcoal  
produced from t h e  wood. 

A p lan t a t i on  l i f e  of 20 yea r s  is assumed with  6 $ears between 
harvests .  

The y i e l d  of  fuelwood is taken .to be  1.5 m3 of s o l i d  wood per  
hectare-year. 

. It is assumed t h a t  t h e  wood crop i s  properly stacked and allowed 
to . a i r -d ry  t o  a mois ture  content  of 25 t o  30 percent  before  carbonizat ion.  

The s p e c i f i c  g r av i t y  of a i r -d r ied  Eucalyptus wood is taken t o  b e  
0.70. 

The mor t a l i t y  r a r e  of fuelwood trees i s  taken t o  be zero  f o r  t h e  
purposes of t he  p resen t  c a l cu l a t i on .  However, t r e e  mor t a l i t y  is included a 

i m p l i c i t l y  i n  t h e  y i e l d  es t imate  of 1.5 d / h a / y e a r .  

The conversion f a c t o r s  used t o  ob t a in  t h e  n e t  hea t  con ten t  of 
Eucalyptus fuelwood and of charcoal  a re :  -. 

Fuelwood: 6.51 GJ/M3 s o l i d  wood 

Charcoal : 2.89 GJ/quirrtal 

The d i f f e r ence  between ne t  and gross  hea2 content  is  represented 
by the  eollowing r e l a t i o n :  . 

Net hea t  content  =Gross hea t  con ten t  - Latent  hea t  of vapor iza t ion  
of water formed i n  combustion 

Es^.imates*oE t h e  hea t  content  of  var ious  mate r ia l s  vary according 
t o  t h e  source 

Chsrcoal : 

E/DI : 
3E: 

' GOS: 
Ea r l  ( $ 9 7 5 : )  : 

28;9 GJ/Tonne (net)  
30 ~ J / T o n n e  (net /gross  unspecif ied)  
29.31 G ~ / ~ o n n e  (net /gross  unspecif ied)  
29.7 ~ J / T o n n e  (gross) 

7 - - ,  Air-dried hardwood : 
E/DI: 
PP: 
GOS : 
Ear l  (1975): 

9.3 GJ/Tonne (net)  
18.4 GJ/Tonne (ne t / g ro s s  unspecif ied)  
14.24 GJ/Tonne (net /gross  unspecif ied)  
14.66 GJ/Tonne (gross)  - * Sources: E/DI Energy Card 

PP =Senegal Fuclwood Production Pro jec t  Paper 
Earl. (1975) 
GUS Rapport 



R e  E/DI f i gu re s  were s e l ec t ed  over o the r  f i gu re s  used by t h e  
Government of Senegal (GOS), the.. P ro j ec t  Paper, and o ther  sources  f o r  
t h e  following reasons: 

- Heat contents f o r  var ious  ma te r i a l s  a r e  ca lcu la ted  on the  b a s i s  
of ne t  values. 

- Ava i l ab i l i t y  of hea t  content  values f o r  a l l  mate r ia l s  re levant  
i n  t h i s  ana lys i s  allowed f o r  consistency i n  comparison. 

The fuelwood energy content  was derived a s  follows: 

3 3 (9.3 GJ/Tonne s o l i d  wood) X (0.70 T per m ) = 6.51 GJIm . 
The y i e ld  of charcoal  i n  quints= per  cubic  meter of s o l i d  

Eucalyptus wood is taken t o  be : 

3 2.10. quintaux charcoal/M s o l i d  wood, assuming a y i e ld  i n  carboni- 
za t ion  of 30Z of t he  weight of the  wood. 

The charcoal energy content  conversion f ac to r  w a s  derived a s  follows: - 
(28.9 GJ/Tonne charcoal)  X 

(1 Tonne charcoal/lO quintaux charcoal! 

= 2.89 GJ/quintal  charcoah 

3 The y i e ld  i n  s o l i d  M o t  fuelwood f o r  t he  l i f e  of t he  p ro j ec t  is 
ca lcu la ted  to  be: 

(5550 hectares)  X (1.5 s o l i d  $/hectare) = 8325.0 s o l i d  1 3 



Table 2 presents computations of t he  energy output and energy 
. input  fo r  a va r i e ty  of percent conversions of the fxelwood 

charge t o  charcoal. 

. . 
Table 2. Energy output generated and energy output:input. 

Percent 
converted 
t o  charcoal 

0 

10  

20 

30 

40 

5 0 

6 0 

7 0 

80 

9 0 

100 

Fuelwood 
y ie ld  
( so l id  M ~ )  

8325.0 

7492.5 

6660.0 

5827.5 

4995 .O 

4162 -5 

3330.0 

2497.5 

1665.0 , 

832,. 5 

0 

Charcoal 
y i e l d  
(quintaux) 

0 

1748.3 

3496.5 

5244.8 

6993 .O 

8741.3 

10489.5 

12237.8 

13986 .O 

15734.3. 

17482.5 

Energy equiv.of output 
(GJ) 

Fuelw~od Charcoal: Total  -- - 
54195.8 0 54195.8 

48776.2 5052.6 53828.8 

43356.6 10104.9 53461.5 

37937.0 15157.5 53094.5 

32517.5 20209.8 52727.3 

27097.9 25262.4 52360.3 

21678.3 30314.7 51993.0 

16258.7 35367.2 51625.9 

10839.2 40419.5 51258.7 

5419.6 45472.1 50891. 7 

0 50524.4 50524.4 

Energy 
output.: 
inpa t 

1.704 

Tha a b ~ v e  calculat ions ind ica t e  . t h a t  i f  90% of the wood charge is 
converted to charcoal (as was o r i g i n a l l y  planned f o r  t h e  Dakar market) 
the net  energy ava i lab le  t o  consumers over the  l i f e  of the  pro jec t  w i l l  
be 160% of the net energy required a s  p ro jec t  inputs.  

Butane Gas Comparison 

The spec i f i c  question of whether energy ass i s tance  to  Senegal should 
be oriented toward the preservation/expansion of fuelwood resources o r  
toward a l t e rna t ive  energy sources can only b e  addressed within the  context 
of a broader economic ana lys i s  of energy a l t e rna t ives .  Nevertheless, 
one expected benefi t  of the p ro jec t  was fore ign  exchange savings. It is, 
therefore,  i n s t ruc i ive  to s p e c i f i c a l l y  ca l cu la t e  the  amount of butane gas 
( the  priinnry a l t e rna t ive  to  fuelwood and charcoal for  domestic energy 
consumption) tha t  is equivalent to  the  projected output of the  project .  



Using a n e t  hea t ing  va lue  f o r  butane gas of 45.2 G J  pe r  Tonne, 
t h e  butane gas equivalent  of t h e  p l a n t a t i o n  output under t h e  presen t  
s e t  of condit ions and assumptions (with 90% conversion t o  charcoal)  is: 

(50,891.7 GJ) X ( 1  Tonne butane gas/45.2 GJ) 

1,125.9 Tonnes butane gas 

c o s t  Comparison 

The ana lys i s  t h a t  follows compares t h e  cos t  of t h e  energy inpu t s  f o r  
t h e  p ro j ec t  wi th  t h e  c o s t  of t he  amount of butane gas equal i n  net energy 
content t o  t he  output  of t he  p ro j ec t . .  

The reader is cautionzd t h a t  t h i s  comparison f a l l s  f a r  s h o r t  of 
answering the  quest ion of whether Senegal is b e t t e r  o f f  spending fore ign  
exchange on butane gas o r  on f u e l  o i l  i npu t s .  The most immediately obvious 
reason is t h a t  t h e  ca l cu l a t i on  presented h e r e  compares t he  c o s t  of p ro j ec t  
energy inputs  (which represent  only a p a r t  a f  t h e  t o t a l  inputs  required)  
wi th  t he  purchase p r i c e  of butane gas (which, assuming no p r i c e  d i s t o r t i o n s ,  
r e f l e c t s  t he  cos t  of a l l  production i npu t s ) .  Therefore, t h i s  ana lys i s  
only provides zn estjmate of how much butane gas the  GOS n igh t  have 
purchased had it forgone the  purchase of f u e l  o i l  i npu t s  f o r  t h e  pro jec t .  

A more rigorous economic ana lys i s  af t he  r e l a t i v e  merits of increased 
u t i l i z a t i o n  of butane gas versus  a y a n s i o n  of f o r e s t  resources would 
requi re  t h a t  t h e  following f a c t o r s  be evaluated ( t o  name a few): 

o Opportunity cos t s  of land,  l a b o r ,  and c a p i t a l  

o A l l  o ther  non-energy p r o j e c t ' i n p u t  cos t s  

o In tangib le  cos t s  and bene f i t s  ( e . y . ,  r ec rea t i ona l  value of ; 

f o r e s t  land) 

o Shadow exchange r a t e  

o Costs of c a p i t a l  conversion 

o Taxes, subs id ies ,  and o t h e r  p r i c e  d i s t o r t i o n s  

o Import/export bans ,. quotas,  etc 

o Marginal c o s t s  of production 

o Level and e l a s t i c i t y  of demand 

o GOS p r i c ing  po l i c i e s  



The cos t  comparison made t h e  following assumptions: 

o Time v a 1 u e . i ~  disregarded.  This assumption b iases  t h e  a n a l y s i s  
i n  favor of t he  fuelwood opt ion s i n c e  t h e  output bene f i t s  a& 
r ea l i z ed  long a f t e r  t h e  f u e l  o i l  i n p u t  cos t s  a r e  incurred.  

o The r e a l  p r i c e  of each of t h e  r e l evan t  commodities is assumed 
t o  be constant  over time. 

o The p r i c e  of butane g3s i s  taken t o  be  130,000 FCYA per  Tonne. 
This is t he  lowest 1981 p r i c e  f o r  imported butane gas incur red  
by t h e  GOS. Source : GOS Rapport F, p. 85. 

o The p r i c e  of s a s o l i n e  i s  taken t o  be  212 FCFA per l i t e r .  

a The p r i c e  of d i e s e l  f u e l  is taken t o  be  113 FCFA per  l i ter .  

Using these  p r i c e  es t imates ,  t h e  t o t a l  c o s t  of f u e l  o i l  inpu ts  t o  
b e  incurred by t he  GOS f o r  t h e  l i f e  of t he  p r o j e c t  i s  ca lcu la ted  to  be: 

Gasoline: (212 ~ C F ~ / l i t e r )  X (215280 l i t e r s )  

= 45,639,360 FCFA 

Diese l  fue l :  (113 FCFhl l i t e r )  X (690050 l i t e r s )  

= 77,975,659 FCFX 

To ta l  cos t  of e n e r w  inputs :  = 123,615,010 FCFA 

The cos t  of purchasing an amount of butane gas equivalent  i n  n e t  
hea t ing  value  t o  t h e  output  of t h i  p ro j ec t  i s  ca lcu la ted  t o  be : 

Butane gas: (130,GOO ~ c ~ ~ / T o n n e )  X (1125.9 Tonnes) 

= 146,367,000 FCFA 

The cos t  of t he  d i e s e l  and gasol ine  i npu t s  would be  123,615,010 FCFA. 
According t o  t h e  above ca l cu l a t i on ,  t he  cos t  of obta ining an amount of 
butane gas equivalent  i n  energy t e r n s  t o  t h e  ou tpu t  of the  p ro j ec t  is 
approximately 118% of the  c o s t  of obta ining t h e  energy inpu ts  f o r  t h e  
p ro jec t .  

From another perspect ive ,  i f  t h e  GOS had purchased imported butane 
gas wi th  the  funds spent  on p r o j e c t '  energy Lnputs , 950 Tonnes of butane 
gas would have been obtained.  T5is amount of butane gas represen ts  a 
ne t  energy- value which is approximately 6 4 2  of t h e  ne t  energy output  
of t h e  p ro jec t .  



I n  concluding t h i s  s e c t i o n  of t h e  r epo r t ,  t he  reader  i s  again 
reminded of t he  l imi ted  scope of t h i s  ana lys i s .  The ana lys i s  is intended 
t o  p r c ~ i d e  some in s igh t  i n t o  t h e  va lue  of t he  Bandia Fuelwood P ro j ec t  
from an  energy u t i l i z a t i o n  perspect ive .  Its g rea t e r  value may be i n  t h a t  
i t  i n d i c a t e s  t he  need f o r  a r igorous  economic ana lys i s  of t he  pro jec t .  
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.I. Finance and personnel  

Adherence t o  t h e  budget p l a n  by l i n e  items should be  ensured 
p r i n c i p a l l y  by means of  a running j o u r n a l  of expenses and commitments 
by l i n e  i t e m .  

The p e t t y  cash fund should be  handled by t h e  p r o j e c t  accountant .  
Ind iv idua l  purchases from p e t t y  cash  should  n o t  exceed 15,000 FCFA. 

Hi r ing ,  f i r i n g  and promotions should t a k e  i n t o  account money 
budgeted f o r  va r ious  c a t e g o r i e s  of  s k i l l e d  and u n s k i l l e d  l a b o r ,  and t h e  
c o s t s  of  vaca t ions  and severance  pay i n  t h e  c a s e  o f  permanent workers.  

Time-keeping should be  c a r r i e d  o u t  a t  t h e  nurse ry  a s  w e l l  as t h e  
va r ious  assembly p o i n t s  on t h e  p l a n t a t i o n ,  and b e  done only by t h e  t i m e -  
keeper.  Chef d lSqu ipss  should  n o t  b e  charged w i t h  keeping time f o r  
t h e i r  crews. T o t a l  t i n e  corresponding t o  s i c k  l e a v e  and annual  l e a v e  
should be summarized aon th ly .  

2. Work su3erv i s ion  

A record-keeping procedure should  be  i n s t i t u t e d  a s  a means of 
superv i s ing  and monitoring p l a n t a t i o n  o p e r a t i o n s .  A t  t h e  f i e l d  l e v e l ,  
t h e  c h e f s  d lSquipes  should keep a d a i l y  j o u r n a l  of  t h e  t a s k s  t h e i r  crews 
have have been charged w i t h  and accomplished. The ATEF1s would pass  
t h e  informat ion  from t h e s e  j o u r n a l s ,  and as w e l l  a s  t h e i r  own obsenzat ions  
and o t h e r  i n f o m a t i o n ,  onto  t h e  comTartment h i s t o r y  o f  forms, once a week. 
The two Divisfon heads ( X a t 6 r i e l  et  S y l v i c u l t u r e )  would amplify,  vetif:? 
and c e r t i f y  t h e  informat ion  s o  recorded,  and keep t h e s e  on permanent 
record.  

There should be  an ITEF ( I n g h i e u r  des Travaux F o r e s t i e r s )  r e s i d i n g  
a t  t h e  p l a n t a t i o n  headquar ters  i n  Bandia. 

3.. S a l e  of nurse ry  s t o c k  

Nursery s t o c k  should b e  s o l d  a t  a p r i c e  t h a t  would cover t h e  c o s t s  
of production of t h e  t r a e s  s o l d  i n  t h e  case of fuelwood t r e e s  and a t  t h e  
market p r i c e  i n  t h e  case  of  f r u i t  trees. 

Wri t ten  i n s t r u c t i o n s ,  o r  f i c h e s  techniques ,  should b e  supp l i ed  t o  
r e c i p i e n t s  of nursery  s tock .  

PARFOB should s o l i c i t  o r d e r s  f o r  trees d e s t i n e d  f o r  o t h e r  government 
agencies  i n  t h e  F a l l  of  t h e  y e a r  previous  t o  t h e  p l a n t i n g  yea r .  Unso l i c i t ed  
reques t s  f o r  t r e e s  should be  re se rved  f o r  p r i v a t e  i n d i v i d u a l s ,  and should  
be  honored on a f i r s t  come, f i r s t  s e r v e  b a s i s ,  except  where a p r i v a t e  
e n t i t y  may have placed a s p e c i a l  r e q u e s t  i n  advance. 



4. ' Coordinat ion of  t h e  CNRI: and - PARFOB o p e r a t i o n s  

P e r i o d i c  meetings should  t a k e  p l a c e  between PIZRFOB, CNRF t e c h n i c a l  
s t a f f ,  i n  o r d e r  to :  (1)  c o o r d i n a t e  t h e  u s e  of  nursery  f a c i l i t i e s ,  
p r o j e c t  equipment, l a b o r  and p l a n t a t i o n  l a n d  ; (2)  prov ide  p e r i o d i c  up- 
d a t e s  on t h e  s t a t u s  of r e s e a r c h ;  (3) exchange o b s e r v a t i o n s  on t h e  
cond i t ion  of  t h e  p l a n t a t i o n  and its o p e r a t i o n s  and of  t h e  r e sea rch  p l o t s .  

A t  t h e  end of  each growing y e a r ,  a meeting should  be  h e l d  i n  which 
@TRF p r e s e n t s  t h e  r e s u l t s  of  t h e  r e s e a r c h  underway. A second 
meeting should be he ld  i n  which CNRF would p r e s e n t  t h e  r a t i o n a l e  and 
d e t a i l s  of  t h e  next  p l a n t i n g  season  r e s e a r c h  work, and e l i c i t  d i s c u s s i o n  
and r e a c t i o n  from PARFOB t e c h n i c a l  s t a f f .  Th i s  p r o c e s s  would permi t  on- 
going,nevly energing problems o r  a s p e c t s  o f  t h e  p l a n t a t i o n  observed by 
P M O B  t o  be  i n t e g r a t e d  i n t o  t h e  r e s e a r c h  work, t o  t h e  e x t e n t  p o s s i b l e .  

5. Communications and c o n s u l t a t i o n s  w i t h  o t h e r  p r o j e c t s  

V i s i t s ,  meetings and o t h e r  o p p o r t u n i t i e s  f o r  exchange of p r o j e c t  
experiences should be encouraged, and f a c i l i t a t e d ,  e s p e c i a l l y  among 
a d m i n i s t r a t i v e  a s  w e l l  a s  t e c h n i c a l  s t a f f .  

6. Land c l e a r i n g  and s i t e  p r e n a r a t i o n  

(a)  D e l i m i  t a t i o n  

Now t h a t  t h e  d i f f e r e n t  s o i l  types  have been p l o t t e d  on 1:5,000 
a e r i a l  photographs , t h e  should  b e  i d e n t i f i e d  on t h e  ground, su t h a t  on ly  
t h e  b e s t  t-ypes w i l l  be  d e l i m i t e d  and even tua l ly  p lan ted .  Areas wi th  too  
many baobab t r e e s  and/or  termite h i l l s  should  b e  d iscarded.  

There should be  c l o s e  s u p e r v i s i o n  o f  t h e  creys d e l i m i t i n g  t h e  p l o t s  
s o  t h a t  t h e  aan-dayslha f o r  t h i s  t a s k  can  be  reduced.  

The Chief of t h e  D i v i s i o n  du M a t s r i e l  should  c a r e f u l l y  examine p r e s e n t  
procedures f o r  t h e  opening o f  f i r e b r e a k s  w i t h  a view t o  improving t h e  
performance i n  t h i s  r e s p e c t  of t h e  D7 c rawle r  t r a c t o r .  

(b) Land c l e a r i n g  

~ l l  p o s s i b l e  e f f o r t  should  be  deployed i n  o r d e r  t o  e x p e d i t e  t h e  
procedure f o r  the  a l l o c a t i o n  o f  p l o t s  t o  t h e  coopera t ives  of  cha rcoa l  
makers, s o  t h a t  they can complete t h e i r  work i n  good t i m e  f o r  subsequent  
opera t ions  t o  have a t ime ly  start. 

Ways and means should b e  found, inc lud ing  i f  necessa ry ,  f o r f e i t i n g  - 
t h e  t a x  l e v i e d  on each q u i n t a l  of  c h a r c o a l  made, i n  o r d e r  t o  ensure  t h a t  
once cha rcoa l  makers have l e f t  t h e  a r e a ,  t h e  land s t a n d s  ready f o r  sub- 
s o i l i n g .  I f  f o r f e i t i n g  t h e  cha rcoa l  t a x  is n o t  appea l ing  enough t o  t h e  
charcoal  makers, they should be pa id  f o r  t h e  a d d i t i o n a l  time requi red  



of them. The purpose of t h i s  is t o  r e l i e v e  the  D 6  crawler t r a c t o r s  
of land c l ea r ing  tasks  and t o  al low them to concen t ra te  on 3-tooth 
sub-soil ing,  which is the stumbling block.  

D l 6  s a r e  overpowered f o r  removing t he  type of  vegeta t ion growing 
i n  t h e  Bandia f o r e s t .  An a l t e r n a t i v e  s o l u t i o n  would be t o  purchase less 
powerful crawler t r a c t o r s  t o  knock down and windrow vegeta t ion.  I n  
Northern Nigeria,  i n  nor thern Guinea savanna (9.0 m2 basa l  a r e a ) ,  one 
65 llp crawler t r a c t o r  knocked down vege ta t ion  over  1 ha i n  a couple of 
hours, and i t  took p r a c t i c a l l y  the  sanie time f o r  windrowing. Estimating 
a t  s l i g h t l y  over 1,000 the  hours dur ing which a crawler t r a c t o r  can 
ac tua l l y  be  used f o r  land c l ea r ing  operat ions  dur ing one year ,  and 
considering t h a t  basa l  area  is most l i k e l y  to  be  l e s s  i n  Bandia than i n  
northern Guinea savanna, each such t r a c t o r  would be  ab l e  t o  prepare  fo r  
sub-soil ing some 300 ha/year.  

A s  t h e  knocking down of baobab t r e e s  and the  level i i lg  o f f  of t e rmi te  
h i l l s  p r a c t i c a l l y  doubles the  time requ i red  otherwise  f o r  l and  c l ea r ing ,  
areas  where t he r e  a r e  too numerous baobab t r e e s  'and/or t e rmi t e  h i l l s  
should be dfscarded,  and species  more t o l e r a n t  of competition than 
eucalypts,  such a s  neem, should be planted i n  t h e  proximity of b a ~ b a b  
t r ee s .  A s  f o r  t e rmi te  h i l l s ,  even a f t e r  they have been l eve l l ed  o f f  
they cont inue t o  be a nuisance, because t h e i r  s o i l  g e t s  dry  e a r l i e r  than 
the  surrounding s o i l  and t h e  p l a n t a t i o n  tends t o  become patchy. 

Sub-soilin: by a 3-tooth r i p p e r  

By l eav ing  a s i d e  areas  with too many baobab t r e e s  and/or t e rmi t e  
h i l l s ,  and through a , g r e s t e r  invo lvment  of the  charcoal  makers i n  land 
c lea r ing  operat ions  o r  the  a c q u i s i t i o n  of add i t i ona l  but  less powerful, 
crawler t r a c t o r s  to  be used almost exclusively  f o r  t h i s  purpose, t h e  two 
D6 and D 7  t r a c t o r s  could be e n p l o y ~ d  almost exc lus ive ly  f o r  3-tooth sub- 
s o i l i n g  i n  txo d i rec t ions  a t  r i g h t  angles .  This would make pre-planting 
harrowing a s  such redundant ( i t  could u se fu l l y  be transformed i n t o  a 1st 
mechanized med ing  i n  l i e u  of t h e  now cur ren t  hand weeding around each 
p l a n t ) ,  and 1-tooth sub-soil ing i n  two d i r ec t i ons  a t  r i g h t  angles  cu r r en t l y  
pract iced would a l s o  become redundant. 

I f  t h e  o the r  condit ions could be  f u l f i l l e d  enabling the  D 6  and D7 
crawler t r a c t o r s  t o  concentra te  al i iost  ekc lus ive ly  on 3-tooth sub-soil ing 
i n  both d i r e c t i o n s  a t  r i g h t  angles (each such t r a c t o r  would be  ab l e  t o  
work an  a r e a  of about 250 ha/year)  t h i s  is  the  procedure which would be  
hereby recommended, de sp i t e  i t s  somewhat higher c o s t  (15% more, p lu s  
s tak ing  ou t )  : 



3-tooth sub-soi l ing i n  
one d i r e c t i o n  only. 

* 
1.7 of wheeled 
t r a c t o r  

Pre-planting harrowing 

1-tooth sub-soil ing i n  
both d i r e c t i o n s  a t  r i g h t  
angles: 1st passage 

* 
1.0 of  wheeled 
t r a c t o r  

* 
.0.8 ok wheeled 
t r a c t o r  

2nd passage 

Recommended procedure 

3-tooth sub-soil ing i n  
both d i r e c t i o n s  a t  r i g h t  
angles : 1s t passage 

2nd passage 

38.500 
p lus  s tak ing  ou t  

* PARFOB f i g u r e  ( i n  t h e  ebsence of a n a l y t i c a l  c o s t  accounting i n  P.WOB, 
t h e  r e a l  aud i ted  1981 running cog ts  have been used of  t h e  Mali/OAPF 
Project :  a l l  d i r e c t  cos t s  including t h e  man-hours of d r i ve r s  and t h e i r  
guides,  bu t  excluding deprecia t ion.  The cos t  of crawler t r a c t o r s  is t h e  
average of the  cos t  of 2 D6's and 1 D7;  t h e  cos t  of wheeled t r a c t o r s  i s  
the  average of  t he  cos t  of two kinds: 89/96 and 651-4). 

In  add i t i on  t o  being more s t ra igh t forward ,  t h e  recommended procedure 
is recognized as being the  most e f f e c t i v e  s i te  prepara t ion  technique f o r  
sus ta ined tree growth under the ' condi t ions  p r eva i l i ng  i n  the  Sahel, and 
leaves  wheeled t r a c t o r s  ava i l ab l e  f o r  c a r ry ing  o u t  weeding ea r ly  i n  t h e  
ra iny season, when i t  is cheap and most e f f ec t i ve .  

. (d) Pre-planting harrowing 

Whether i t  is maintained a s  p a r t  of s i t e  p repara t ion ,  o r  i t  is  
transformed i n t o  a 1st weeding, t h e  Chief of t h e  Divis ion du Matgriel  should 
pay p a r t i c u l a r  a t t e n t i o n  t o  t he  manner i n  which t h i s  operat ion is c a r r i e d  
out ,  wi th  a view t o  improving t h e  performance. Even i f  account is taken 
of t h e  f a c t  t h a t  i n  PARFOB this opera t ion  is  c a r r i e d  ou t  on s o i l  previously  
scb-soiled by a 3-tooth r i ppe r ,  t he  t i m e  taken i s  s i g n i f i c a n t l y  higher  than 
i n  o the r  p r o j e c t s  . 



(e) ,Sub-socling by a 1-tooth r i p p e r  

I f  t h e  p r e s e n t  s i t e  p r e p a r a t r o n  technique  is maintained u n a l t e r e d ,  
t h e  Chief o f  t h e  Div i s ion  du MatiZtiel should c o n c e n t r a t e  h i s  a t t e n t i o n  
a l s o  on t h i s  o p e r a t i o n  a s  t h e r e  ap?ears  t o  b e  some rooni f o r  improvement. 

Clost?l$ a s s o c i a t e d  w i t h  t h i s  o p e r a t i o n  is  t h e  q u e s t i o n  of spac ing  
because t h e  i n t e r s e c t i o n  of two sub-soiled l i n e s  a t  r i g h t  cng les  i n d i c a t e s  
t h e  p l a c e  where t h e  s e e d l i n g s  should  b e  p lan ted  ou t .  Spacing must permi t  
f u l l  u t i l i z a t i o n  of  t h e  s i t e  p o t e n t i a l  as w e l l  as t h e  smooth c a r r y i n g  o u t  
of  pos t -p lant ing  tending opera t ions  wcl t hou t  damag i ~ r g  t h e  p l a n t e d  seed l ings .  
I n  o r d e r  t o  achieve  t h i s ,  PARFOB h a , s , g r a d u a l l y  uoved from t h e  recommended 
4 m X 4 m spacing t o  a wider spacing a l lowing t h e  p l a n t i n g  o f  fewer trees/ 
ha: 555 i n  1980, 560 i n  1981, 490 i n  1982 a s a i n s t  t h e  recommended 625 
t r ees /ha .  

I n  o r d e r  t o  avoid damage t o  t h e  p l a n t a t i o n  c rop ,  i n i t i a l  mechanized 
weeding should be  kep t  a t  l e a s t  35 c m  from t h e  trees i n  o rde r  t o  a l low f o r  
s o i l  throw ( t h e  g r e a t e r  t h e  speed of t h e  t r a c t o r ,  t h e  g r e a t e r  t h e  s o i l  
throw). This impl ie s  t h a t  t h e  d i s c  harrow should b e  a t  least 70 cm l e s a  
i n  c u l t i v a t i o n  width  than  t h e  p l m t  spacing.  The width  o f  t h e  d i s c  harrows 
recommended in  t h e  PP i s  3.25 m ,  which l e a v e s  j u s t  75 cm t o  a l low f o r  
s o i l  throw, o r  p r a c t i c a l l y  t h e  b a r e  minimum. It is recoumentiad,however, 
t h a t  r a t h e r  than reducing cons ide rab ly  t h e  number of  t r e e s  p lan ted  p e r  
h e c t a r e  i n  o r d e r  ' t o  mainta in  a square  shape of  t h e  p l a n t a t i o n  p a t t e r n ,  
a spac ing  o f  4 . 5  m X 3.5  m b e  adopted which w i l l  a l low t h e  plant5.ng of  
p r a c t i c a l l y  the  same number of t r e e s / h a  a s  recornended i n  t h e  PP; 635 in- 
s t e a d  of 6 2 5 .  Mechanized weeding would then be  done i n  one d i r e c t i o n  only ,  
which s u f f i c e s  i f  executed E e f o r ~  t h e  s o i l  g e t s  dry, and would be 
completed by hand' weeding. 

- 
( f )  S takinq o u t  

This  was done i n  boC5 1980 and 1981 and t h e  d e n s i t y  of p l a n t i n g  was 
r e s p e c t i v e l y  of 555 and 560 t r e e s / h a .  I n  1982, o n l y  every second l i n e  sub- - 
s o i l e d  by 1 too th - r ipper  was i n d i c a t e d  on t h e  ground and on ly  490 t r e e s /  
ha  were a c t u a l l y  p lan ted  cu t .  Should t h e  p r e s e n t  s i t e  p r e p a r a t i o n  technique  
b e  maintained,  i t  is  recommended t h a t  complete s t a k i n g  o u t  be resumed. - 
7. ?!ursery Stock 

Through s t e a d y  and c l o s e  s u p e r v i s i o n  of  nurse ry  o p e r a t i o n s  by t h e  
Chief of t h e  Div i s ion  S y l v i c u l t u r e  et Keboisement and t h e  Chief of t h e  
Sec t ion  PSpiniSre,  i t  should b e  p o s s i b l e  g radua l ly  t o  move towards t h e  
t a r g e t  of 20 man-days/thousand p l a n t s  a l r e a d y  ob ta ined  elsewhere i n  t h e  
Sahel. 

A s  f o r  t h e  r a i s i n g  of eucalypt  p l a n t i n g  s tock ,  i t  would be  a d v i s a b l e  
t o  use  t h e  same p o l i p o t s  be ing employed by PARCE, w i t h  9 h o l e s  i n s t e a d  of 
6 of PARFOB'S p o l i p o t s  ( t h e  g r e a t e r  t h e  number of  h o l e s  t h e  lesser t h e  r i s k  



( o f  r o o t s  s p i r a l i n g  i n  t he  pot) .  It would a l s o  5 e  advisab le  t o  p lace  
t he  po l ipo ts ,  a f t e r  pr icking ou t ,  on an  impermeable su r f ace  (such a s  
. sheets  of polythene) i n  order t o  prevent roo t ing  onto t h e  subs t ra te .  
It i s  worth repeat ing t ha t  p r ick ing  ou t  t h e  young seed l ings  from the  
seedl ing t r a y s  i n t o  t he  ind iv idua l  containers is t h e  most d e l i c a t e  phase 
of t h e  whole p lan t  r a i s i n g  operat ion and ought t o  be done with  t he  utmost 
care;  t he  technique is  known-supervision must ensure t h a t  i t  is appl ied 
a t  a l l  times and must prevent i ts being done when it is  c l e a r l y  foo l a t e  
i n  t h e  season. Cull ing of weak seedl ings  a t  t he  time of pr icking ou t  
and again 1-1 1 / 2  months before p lan t ing  is duc t o  start must be ru th l e s s ,  
nothing l e s s .  

A s  f o r  t he  o t h e r  species  ra i sed  i n  beds i n  a  more t r a d i t i o n a l  fashion,  
i t  i s  recommended t h a t  thinning be given g rea t e r  a t t e n t i o n  t h a t  has been 
the  case  so  f a r ,  and t h a t  watering of t he  beds be done from a s  low a 
height  a s  possible .  

(a) Transport of p lan t ing  s tock  

It is very unfor tunste  t h a t  s i t e  condi t ions  a r e  such a s  t o  render t h i s  
operat ion necessary: it was not  foreseen i n  t h e  PP. A t  the  time the  
evaluat ion was ca r r i ed  oc t ,  r i g h t  i n  t h c  middle of t h e  dry season, it was 
d i f f i c u l t  to  apprec ia te  a c c e s s i b i l i t y  condi t ions  dur ing the  w e t  season. 
One cannot help  wondering, however, whether a g rea t e r  number of 4-wheel- 
dr iven t r a c t o r s  might have eased t h e  s i t u a t i o n .  

The Unimog-type of veh i c l e s  which would hecome handy f o r  f i r e  f i gh t ing  
would a l s o  be u se fu l  fo r  carrying water t o  t he  bamboo c r i n t i n g  enclosures,  
and thus  r e l e a s e  wheeled t r a c t o r s  fo r  weeding. 

(b) P lan t ing  method 

The Chief of t he  Division Sy lv i cu l tu r e  et Reboisement should watch 
ca re fu l ly  t he  development of p lan t ing  operat ions  and b e  ready to  a l t e r  t he  
composition of t h e  standard p l an t ing  crew i f  bo t t l enecks  occur. P a r t i c u l a r  
a t t e n t i o n  should be paid t o  t h e  t ranspor t  of p l a n t s .  

Plant ing should s t a r t  a s  ea r ly  a s  pos s ib l e  i n  t he  second ha l f  o f  
July ,  a f t e r  50 turn of r a i n  have f a l i e n ,  provided a s u f f i c i e n t  depth of s o i l  
has been adequately moistened. P lan t ing  should a l s o  be  completed i n  t he  
s h o r t e s t  poss ib le  time: performance i n  1982 was reasonably s a t i s f a c t o r y ,  
bu t  more than 500 laborers  should be a b l e  t o  p l an t  745 ha i n  15 working 
days (except i n t e r rup t ions  due t o  e r r a t i c  r a i n f a l l ) .  

(c)  Hand weedin5 

I f  maintained, which i s  not  recommended, t h i s  opera t ion  should be  
executed immediately a f te r .  o r  even p r i o r  t o  p lan t ing  when i t  is  cheaper 
t o  do i t  and is most e f f ec t i ve .  Its replacement by a 1st  mechanized weeding. 



supplenented by hard weeding is recommended i n s t ead ;  a 2nd mechanized 
weeding would have t o  follow a f t e r  weeding t h e  p l an t a t i ons  es tab l i shed  
during the  previouu years .  

(d) Hechsilized weeding 

It should simply bc remembered t h a t  weeding when t h e r e  is no more 
moisture left: i n  t h e  s o i l  i s  no longer  a weeding operat ion,  but  perhaps 
a f i r e  prevention operat ion.  J u s t  l i k e  p l a n t i n g ,  weeding must s t a r r  a s  
e a r ly  a s  poss ib le  2nd i n  any case  before  wzsds s t a r t  seeding, and must 
be completed ia tha  sho r t e s t  poss ib le  eime. 

Lighter  t r a c t o r s  than those a v a i l a b l e  to  PARFOB would have s t £  f i ced .  

Pro tec t ion  

(a) In sec t  p e s t s  

It should become constant  p r a c t i c e  t o  s t a r t  ayplying SumifZne aga in s t  
grasshoppers i n  t h e  p lo t s  which a r e  c l o s e r  t o  the  n a t u r a l  f o r e s t s  because 
i t  i s  from the re  t h a t  a t t a cks  spread.  

(b) R ~ d e n  ts 

Repel lents  should be t r i e d  ou t  on an experimental s ca l e .  

(c) Domestic animals 

Utmst use  should be nade of persuasion and t h e  c l o s c s t  ponsible  
assoc ia t ion  of the l o c a l  populat ion w i t h  t he  p ro j ec t  a c t i v i t i e s  should be  
brought about. 

. . . - 
(d) F i r e s  - *. 

.'C. 

V i s i t s  should continue t o  nearby v i l l a g e s  t o  c r e a t e  o r  r e s u s c i t a t e  
awareness of t he  danger caused by f o r e s t  f i r e s ,  and t o  encourage t he  
establishment o r  %wakening of v i l l a g e  f o r e s t  f i r e  committees. 

Vehicles of t he  Unimop type sh ju ld  poss ib ly  be purchased a s  they would 
boost the  chance of stsccessEully f i g h t i n g  f o r e s t  f i r e s .  


