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The F1£~h'Region,o£ lIali 1•• low ~aln£all zone w1th loW
£oreat. atanei vo'l u.ea and' 9r.owth rat.a. 010... t.h. laat a.v.ral
decaaea. 1ncr.a.1ng an1.al and pOpulation preaaure. r.curr..nt,
drought and poor'.nviron~entar.anag•••nt. have brought ebout
a aerioua 1.balance bet.w.en the aupply aneld••and' £01' wood.
The reault. hay. been a rapid d.clin. in £oreat' cover•. wood .',
producta acarc1ty and a d.gradation of'agr1cultural land.
Table 1 au••ariz•• the ••t.i.at.d d••and and aupply £01' wood"
'1n the F1£th' Region <,by ,C.rcl.).,

The.econo.1c analy81a o£ the FSDP proJect·augg.st. that
1t ,w1llbe extr••ely di:f£1cult to pl,aDt .n·ough tr_ato
'r••tDre.~he overall .nviron.ent·and~o .upplyau£:f1c1ent wood
to .keep pace wr~h a,gFowing populat10n. ' Th•.•o.t pro_ia1ng
app~ch appear. to b. to £ocua ,On two obJec:t~ve.; to creabe"
".J.ero-environ••nt." arou~d' '. _gr.:1culturlll land. t.o. both
prot~t the ,ao.il·lInd p'rovid~ li.ited :foreat prC)duc1:a: to

., pursu"· onl.y -tho••. de.and ".anag••ent.·- '-nd .upply enhance.ent
'8t.rategiea'which:have rea.on.br~ pro.pect o£ .ucc•••• with
£irat prior1ty to t.hoa. approache.which can have the

'9reatest, global' .i..pact· :for, .t.her.a~ux:c•••pent.

II.' .1I~cro.conO.J.c Evaluatio,n o:f ·Pro·J9Ct.a

",

f.
. r •...
,".-' ..

'.' ;s~ ... proJect appro~eb.a:' were' .valuated: 'In-F1e1d Tr_
Prailt;ln9. Wuidbr.aka ':and ~".i;lge~••'": ~o•••re.ial" UrlMn
'~ook.tov"lI. Natural ,Foreet... ·lIanag••ent , (co•••rc1al, " anti
vJ.I:lage-run)' and."i'flag.,'~aOdl.ota• .:.';;..Th. '·'r••uLt..· oE' t.h_

. ee.;n...~,;. and ',financtal--an,al.y.e. ·.r.··.•u•••rized 1n T.bl•. 2.
. .-'. '. . - . .

The :finding. :for In~Fi.~dcT~.. P~.nt1n9 .and Windbr••k."
and' HedgerOWa .ugge.t ,that agro:for••try proJect. are highly
attractive :fro. a :fJ.nanc1al and aneconO.1C .t.andpo1nt.~ Eight
.1~~rnatJ.v. ca••• under • Yar~ety 0£' •••u.pt10na con:f1r. this
r.ault.. Th~ .a,or benei1t·· 1. the po~.nt.1al 1ncr.... 1n

'llgricultural yielda .nd both the incr••••d :food aecur1ty'and
c ••h ..nco•• that.J.t. i.p~..... Wood output. however. 1.
1J..1ted. and hold. 11tt.l. prospect :for •••ting total woQd,
energy needa.

There 1a very atrong :financ1al ~ncentive :for urban
r ••1dent. o:f t.he Fi:fth Region to use 1.proved cookatov...
So•• trad1tional~y .ade.odel. are already penet.rat1ng the
••rket. At. the current hJ.gh pr1ce o:f :fLrewood. payback
period. :for avaJ.labl. .tov.a rang. between one w••k and
twelve weeka. Th. coat.. o:f a stove progra. are likely to be
relatlvely low. w1th the private a.ctor play~ng the lead
role. Ov.r 60.000 .3 o:f wood co~ld be .aved annuaily J.:f all
urn.n r.aldent. adopted i.proved .tov.a. This ia equal to the

'.

'.
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TAl<I..E '2
Su••ary of·"tcro.cono.1c,Analys18 ot PrO).ct8

(In~ernal Rat•• ,os R.~urn)·
'. - .- .

-----------------------------~------------------------------------------

--"-.--- - - - -".- -"- - _.... .:. - -.-.,.":: - -".:. --------"- --- --~------------.-------- ---_ .. _.:.. -- -.-~

In':'l'i.eld, Tr•• Planttng

I "
.
I

-8as. -Ca8e
Ca.... l
Cas. 2
Ca... 3
Case 4.
.Cas. 5
Cas.' 6
Cas•..,
CliS. 8

' ..

28 ••)"
9.0'"

41.7..
52.2"
33.1..
25.4'"
3t".5..
30.3..
50.2",

.- .

28.6"
1.4..

44.1..
56.1~

-33·l"
"'24. '1.'" '
32~~"

NA
. 62.8"

--~---------------~----------------------------------------~--~--------

..

·W1ndbreaks. and Hedgerows
&e•• Ca.e-

. . Ca•• -1
.' . ·Cft•• i2

Ca..... 3
Call. 4
.Case 5

. Case' 6-

"3&.5~
:18 ....
'49.01'"
59.8"
33.01";
39;4..
68.1"

.'

32.4"',
7.4..

47.&~
59.6_
28.5..
3'5.8..
&6.4"

~---~--~--~-----_.:._---~-------------------------~------._----------~---

- . . . .
----------------~------------~-----------------------------------~------

.- 'lIaturel .Fo~.~st "anag•••nt '.
~~.e l'(F9r.al Kanag•••nt)

• Cill•• 2
Col!li".··;:i
cas...

.; c.;;,~ 5

", .
.I'

I

.,
sa••.2. (" Iti'ni.u. ;ian~-1•••n"t)
Cas.:?
ea•• ' ,8

·,Ca.e9"

"

Ca.h lRR

'0.0"
:5~2llI

~.1"
, 4.1%

8~6'"
'.13.4_
15.5"
12;9..
il.olil

10.• 5 ..
13."7..
16,,6..
17.3..

14.8"
19.0..
20.7..

'NA
18.2%.... ...
26 t 

'.29.3..
31~8" '
2~.1'"

,

Vill.g. Woodlot••
Ba•• C....C..... 2
C.... 3
ea•• 4

ea•• 5
ea.e 6
ca... ' 7

'.

-2.8"
- -1.9"

4.S"
.10.3'"
15.7..
-8.3..
2.9..

-5.7'"
-7.7.
2.3"
7.3'"

13.9.
13.9%

NA

-----------------------------------------------------------------------
I.prov.d Urban Cook.tov••

Payback P.riod.at Current Wood Pric. ~ 20 CFA/KilQ9r...
(1" W••ks)

Traatt10nal
To Bozo

0.58

Tr..ditional
To Ketal

4.62

80%0 To
".tal

10.6

-
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TABL.E 1
, Estisated Wood: SupP~y. ano Desand' by Cercle, "

.-- -----'---- --_.- --- -~----_._--(...-------------------~:.._-------- -- --------~--
De.and

Aceea.1"ble
Supply: ,

, ' Rati.o ,
S~/DD

"

• _ ••0.

... i .

-----~-~----_.--------------------------------------------~-------------'. - .
KOPTI :anO.790 155.395 -0.50

" BANDIAGARA' 226.044 94.185 , 0.#&2 .
'BANKASS 169.186 70.494 • 0.'. 0.42',
DJENN£ 135.564 67.782 'O~50

,.oOUENTZA' '169.727 70.720 0.42
KORO 219.035 91.265, 0.42
TENENKOU 108.189 54.095 0.50
YOUVARU; , 9i.572, 45.786 0~50
'. " - . -

----------------------~---~----~---------~-~----------------------------:
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. If' .. proPerly planned. co•••rc1al .an........nt of. the
naiur.l 'soreata can be'at l.ast .arginally vieble fro. a
f1nanc1a18ten~point •. and q~ite .ttr.ct1v.WCQnQ.1c.l~y.

There' ar.several .us.ful l ••aon. to b.' l.arned £ro.·
long-.stabliahed natural f~r.at ~anag•••nt proJ.cts in
8l.frk·1na Fa.o 'ano Niger ....

: V11 I,!,,,,,., run. natural :foreat .anaqe••nt .yat••• ar. l~k~ly

. 'to be botl) f1nancially and econo.ically ·ettrect1Ye. . A. .any
oS the b.n.fita can be -1n-k1nd-,reth.r then 1n ceah'~ the .

. • aJor .·ooatacle will be to a ••ur.that .c••h inflow .t l_.t:"
cover. c ••h outfLow. Experi••nt. now being conducted-1n the
uu.....el·bod1 proJect '(Niger) ·.re t.at1ng ••neg.....i. .y.~.."
Wh1Ch could eddr••athi. probi••• 'end ahould b. tracked
cloae'ly oyer·.th., co.ing y••r ••

V11legewoodlot. epp....ir to· be. neith~r finenc1ally nor
acono.ieelly vieb~e. except wh.n producing lerg•••ount•. of
co••ercial"non"-wood'·'by··prOduct. (auch -a. fruit).· Fro.' en ..
eC:=ono.1~ .1;andpaint.· the exPenditure of r ••our....
.aubatant1all.y, exceed.' .. the econo.ic, ve~u. of the' wpod
produc.d. Unl.sa·there. er~ .xtre.ely large .xt.rnal ben.1it_

,'t:ro. - ·1aolet.edwoodlot. which .erve 'no .oi·l protection
:funetlon. end unle•• ·th••• benefits are great.r t.han'tho_
·...h1Ch cen ~ gott..n. :frOll .•pending .quiva.~.n~ r ••ource. on
other· proJecta.· .fur.th.r ,expenditure o:f public re.ourc.. on'
Y1.Ii:ag.· 'woodlot quest10nable 1n the .Fifth Region •

.3, Glooal IapaCta £ro. Fsof Prg).c~

:
'.

. "

. . Th·. gr••t~.t ..~~n~illii ben.:rlta-pe'r .dollar .xp.ndedWi'J,l "
co... ,£ro.'agrot"oreatry :(in-:U.ld t.r_ .p~.nt1ftg snd :windbr"ka
;hedq.raw.)c4lhd 'd......nd c .an.g..ent (urban 'co••erci.l.tov.a>.
Li.ited' '.ffor:ta,at._,natur.i "fore.t ~,;..n.9••ent.- ••y .reo be,'
ytable."but cou'ld'Tequiz:e .ueh· ·gr••ter reaourc_ 1;'han' .re""
likely to be evailabe t~ro. ali &purc.a) 1n the Region i~

larg.-.eal. i.pacta are to be .tte1ned. Teble 3 rank. the
varioue .eaauree con.1dered. by potent.-iel :for oy.rall 1.pact..

W1thin .the li.it.d reeourcee of the FSOP. th•. aoat.'
effic1ent u.e o~· fund. will co.e fro. pur.uin9 • soil
cona.rvat.ion/d....nd .anage.ent st.rat.gy. Giv.n t.h. ~inancial

return. enalyze~. an eccept.bl. re.l rat.e of ·return on
proJ.c1; reaource. .xpended· will be r ••lized i~ ..nnuel
.groforeatry planting levels reaeh 800 h.ct.r••••nd 1:f at.ove
production r1••• to 1300 ..tov.s p.r y.er.

4. Po11cy R.for••nd Recurrent Cost Iaau••

··Stu.page Valu.- refer. to the reel econO.ic value o~

wooo at aite. In the Fifth Reg10n. .tu.p..ge velu. is
eat1.ateo at 15 CFA/kilogr.... The stu.page coat refers to
what ueera pay at eite to 9a1n accea. to wood. At current.
pera1t fee levels (100 CFA/Stere>. .tu.pag_ co.t 1. two



. '. -....

. perc-ent ot' ..tu_p..g. valu·•• 51ncio ·only·. 1·1.ited proportion of'
··th. ..ooa eXp!01ted ior co•••rc.... l ••1e ia 1ft f.et taxed. the

··e:f£.ct1ve"at'u.p.ge 'pr1ce (.ctual tia.. p_rceitt t ..xed) i.
roughly one ·h.. lf of one perc.nt of stu.pag. velu.:. '. .' .

. ..

.~

I '.
!.

Thereia.no·real1.tichope of bring1ng.•tuapa,. co.t. up
.to ~iuapag. valu... Suc.tanti.l perait :fe. incr..... and'
i..prov~ t.x··cov.r.ge c.n h.lp bring .~out aore r.t1on.l
fore:at ·exploit.tion end" incr.... for••t.ry. ':fund ·r.v.nu••-;
however. The ·iap.cton urb~n wobdpric•• o:f 1ncr••••d perait
:f••• will be' a1n1a.. l Cbec..u •• , th./r.pr•••nt .uch •.~.ll.
percept.g_ o:f r.tail . pric.).but the i.pact on prgducer
prAces ·Will. b••pproxi••t.ly two-.nd-..-half ~i••~". high.

. Ttu•. can have ..n i.port..nt. e:f:f.ct on pe.....nt incentiv". to--
grow wo04to aupply:coa.erci .. l .•ark.t•• ·

-...~_:.

The policy end proJ.ct initi.tiv.. o:f th. rsop er.
likely .to h ..v. two ••,or .i:fect. on fo~••t.ry rayenu•• in the

:..R.gion:f.lrat,· .any .tteapt ·to curt.ll ..•bu.,iv. :fining. by
. -. :forestry:egent.·-Cwhich i.. thought t.o ·b. ;S a.jor di.1nc.ntiv.
". to r.etionelen:v1ron••ntal ·-••n.9••e~rl'.....nt.) -a.y ..:f:f~

the ....ount o£ tr..n ...ction. (:fin.) ·r.v.nu••: ••cond, ·p'r.~ect.a
begun by fSDPwill ent..il recurr.nt·co.t.to t>* borne by the
region.. l £oreatr.y· ••rV1C••ft.r~proJect: li£.·.

,
; - .

"

-;:::; -."

. ,

Careful en.l~.i. do•• notcon£ira the hypoth••i. th.t
reduc_d abu.~ve fin~ng will n.c••••rily reduce tr.n••ction.
rev_nue.. To the .xtent· tll.t ·abu.iv. ····:f1n.. ·ar. .lao
-unr.Ported fin...... '.y.t.aotic ..tt..apt .to·:curt.<ilU.. th.a could

'~edue, the ov.~..ll :perc.nt..g. o:f unr.port..d·:fin•• ~ th.r.by
incr.ea.ing :zeported..cit..tion•. and'·ov.rel·.I, . revenue.. ·A '':1_1'
·.a~wer· 'onth'ia . ·q'u••tion aUat ....it ectu..l et.t.••pta·, at

'1 ." .-;- i.ple••~tet:1o~~· _ . - " .•. ~
. f . . . • . .: '.

:\.. ,.':.;. ',~. :, ..:~. R.curr•.nt..- t.·.:ft.r l'ro-..~ ·-li:f. <·.r.e ••tia.ted ' ~t' '-. 36.··<:~
-.(..- , ail"J,10~·.cFA p.r-; r·.· -6 nuabe;'..of ~••~n.bl~ coJibln.t10n.·o£.' •.

incr.ailed: :per.it :f••• andior. lncr.aaed t.x .l.v.l.· c.nr.i-e
the incr••ent.al .:fin..ncing.needed.Moreov.r. neg.tive .:ffecta

I'. .... on . urba.n. pr1c.e.wC>uld b. aini••l C.nd could toe .01'. then
off••t by :iaproved .tov••:ffici.nci••) end the po.itv.·i_pect
on. roral :incentive. to produce wood could' be .ub.tanti.l.

"
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Co.pari.on of Alternative Approach••

Total
aene*1t.

Tot.l
CO.t

, . ~

-------------------------------------~---------------------------~--,.' . . .. ,. -
" ',:"

81::1.&00.0(10 v.l.

855.125.000 1,'22

8".125.000 0 •.92

.8241.587;533
.. ,

O.l~ .~

*:.?OO<I.OOO

.50.500.• OOQ

'.67.000.000

UkBll1i .STOVES

.WOODLOTS ..

'NATURAL FOR"GKT
,

: IIGRO,FORESTRY .31.800~OOO
. -"-.- ------ -- -~-- ....-- -~- ---------..;.---~-----.-------- ----~----~ ... ------ ... _-----

. -.

Ncite: . Ec:ono.ur valu.•• are u••d '*01' both ,wood -end agrieultUrel
·.....tput.<l. Kg wood, .. 15' 'CFAJ 1 Kg--Sorgbuac:JO 120' CFA)
Totalbenei1ta r.*er :to hypotb.tica~ cu.ul.tiveiapact.
£01" thep.r1Od 19&5-1996. The•• are not e.t1••ie.'o£
.whel1:'·.f:SDP wi'11 ora1gbt. actai.ve •

.,.

, .
;
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." .1>., .. ,

. ....

- ..~ ..

•

,
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:..1. TlHi' E,XINO"IC ,I\NLJ INSTITUTIONAL ·SETTING

1 • THr: PROBl.EM

'.

.",..:.

,
_..~.
j'
;

,,- .

:

"oat of ~h. F11th ~e910n of Mal1 TeC1ev.. bet~n

$5~-5VO aa of rainfall. Hueanand an1aal population pre••ure
ha.. , ··1ncrea.ed . rap1dly over the la.t four deeade•• and i.e;.,
exe.ed~ ·t:h.,c~rrY1.ll;g copaci~y o~· the lend,; .. T·he re,ion hea "',
suff.red ,two aaJor droughta in th.· la.t twalye y..r~.
1nelud1':'gfhe current. drought wh1ch ha~ ,.·not . yet run . ita
cour..e. :There has b••~rapid and w1d••pre.d deplet10n of
:for....t r.source. 1n t~e,.F1f.th Region. .ugg••ting. th.t. the'.
ae.anofo~ wood' prOduct••i~n1iic.ntly .xceed••u.tatnabl.

, ...upply: ·Th1. i.b.. lane...h ..a cr••;teCi· incre••ing il<:arCit:y ~f ."
. wooo · .. 9roduc.t.. . a.. h ..·.. b••n 1ofidely_ docu..ented·. ·.Even .ore-
.. i.90r~ ..ntiy. !>oweyer.,it naB ..ccei.r..ted aoil ,.roaion.· ."...tar
...nt::1 nutr1ent 10_" with'· ..dYer.along ter••f£eet. Qn. the
V1..bllity .of· a9ricultural and··11ye.tock prOduction. .y.t:...... . .

·'{·n1-. proce•• ·ha.·.b.en 'on':-901ng for .e.~r.l dee.de•• - .To'
.d..·te.' no' .eaaure. nave succeeded ,in' perc:ept1.bly. alow,irrq ·th.. ··:

..... gloO';'l de9r..dat1on. 'It 1a no lon9ar poaa1ble to" thinK 1",
.. ·..ter.... of r .....~or1ng' the· ·.over.ll anvirona.nt· through .upp1y

'&10e 1ntervent1.0ns. ....t. .. le...t· not in ~1.e:·" to for••toli·
". de~ t.t1n9 .•eQnO~1~ 'iapoct.. on ~gri~uitur..l ";.~d her91n9

" po~ul ~ionis·.. There!ore.thi·a pro,9Ct· £OdU••~. 'Oli' 1Iht1a"1:ive~. -.: .
·· ..}\"1.eh. CTeat., .1c:ro-enY,1I;-on...rits-around ·.·.productiv•. lend.· to-' .:

."><1.12.'" th'.·", a01L'"end :-1oIatero.colUltlrv..t'ion Dene£tta Q~'~_~'
pianti";9' .anfi,-c.":'viTO'l••At• .l ......nag.,;._t~: -:, - . .

Such an·.approach.!.....;,•• open "-the; qu••t1on "o~ how to
brin9tot.l ·de.and ~orwood pr~ucta into aqul1ibriu. with
the rec;a.~.ratiYe capacity of the for...t.... A. detailed. in
lateraeetiona of th1. paper. t.~e basic findin~ i. that it
w111"oe extre.ely difficult to ••et wood. en.rgy n••d •• 1n
particular~ through 1ncreaa.d tr.. production. g~Y.n t.he long
lead t1••a for proouction. the .low .xpacted yi.ld•• the h1gh
coats of tree grow1ng and the alr.ady h19h and growing
Woodfue.ls de.and.. In t.~•••d1u. ter•• potent1.1ly econ6.1c
approach... include d ••and .anage••nt and increased pr1ce.
t1nanc~.1 .no ie9i.lativ.~..d.~n1..tr.tiv. 1neentives to .ore
rational foreat exploitation.

2. THE $U?PLY AND DEKI\ND FOR WOOD

..'

.,

•

ano
TaDle

qrowth
1.1 showa th.. rural. urban'and tot.l
rates for the Fifth R.~10n. There are

1

populat10n.
no·re11abl.
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I£.t.l.lll.t.d Urban'.nd Rurd Population. ~',1,;17$ and'1985
<S•••d,on ,R••!i,dent Population P.r•••nt>

, , . " . . " ' .

Totel. 113,682 199,'408" " 942,381 1,141,227 1,Oe6,063.1,340,635. , . . ' , .
--------------------------~~-~~-_._-----------------------~--------------, .., ' . ,

KOPTI !U,488 102,925 • , . 128 &74, 156,067 '180,362.
, ' ,

8ANDIAGARA 8,809 13,666'; : 144~264 P4,704 '153,073
BANK,ASS . 3.186 ' '4,943 : , i~5,626 164,244, " 138,~12

DJENNE 14,224 , '22,~", 93,722 113,498 107,,946
,DOUENTZA 6,931 ... ,.,10,752 . 131,275 ' 158,974, ,13lh 206
KORO 11 ,298' ,17,527 " ' '166,398 201,509 177,696
TENENKOU 15,691 24,342 ' '6~,238 '83,847 " 84',929 '
YOUVAROU 2,055 3~ 1~8 ,~ 12,9.4 " 88,384 , 15,039

" j, .'
, ,..

, 258,992,
188,370
i'69,186
135,564
169,727 '
219',035
108,189
91,572
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<tat ..'. on ·dE>..... f\o: for fc>ce!&t ,~roduct .. In ·the· RI!''!oion. Howey.r.
drawln9 fro•. aurv.ya elaewher. In "all. ana in other part~ 0%
the Sariel. we can cona~ruct an ..pproxlaa~. woQd d.aand. a •
• hown Del-ow:.

\

I
' .. Cooking (Do••atlc)

ia..titutlonal Cookin9
Conatruet.ion .
Other'

TOTAL

0.7 a 3 /hab/yr'
0.1
0.25
0.15

1.2 .3/hablyr

.. ,
• "

~abie 1;2 ~t~e.Pt. an order of a.gn1tude br.akdown o£ urban.
va., r-ural.'d.e.and.: ba.ed on relatiYe populat.iC?n~ Til••• nu.ber.

.are . :conaiatent .with approx1.atio~. ba••d .•on per.i. 'cr. couPtt.
d .. t .. , ."own in Seetion 11.3. . .

# .••
. <.

.j ..
..

... '- ...
.
i

.i
!.

.:-,
-;.1

'.

'.

The. . urban/.rural . br.akdown "1.' i .•Portant beeau.. .it
re£ie~.y.ry differentlY atrueturedvoodproduct••upplY 9nd
de.and· ...rketa •. ,·The.e ...rket•• 'in turn. ~ lend th••••ly.. to
dil'£erent "poli'cy ..ppro..eh.~ to 1n'flu.ne. wood. £low••

. :\lirtua-l.1y ...11 '. ·th. wood Produet. eon.u••d il1 ·th. urban ·ar._
(se•.aefi)litl·on· in Seetion' II.3·)·· ..r.· eo•••rc1 ..1ia.d. Under
exi·at:in9".le9i• .l..tive code. and. pr..ctiee. the wood "xplDi~ed
fOr,co.aerclal ..~le ~••ub3eet to wood eutt~n9 p.r.it•• , : The
p,>;o.p~'" for Int.l~.neill.9 ,urb.rn d....nd ana. th.· ·~at1ona:l
e~·ploi~t~on.·o£··tor••ta around .ur.ban· i..r.... ~.' enttaric-ed - t,y_.,
theabii1ty to in£l~.ne. pr~ce. perait f ••• ·..nd wood .0Ye••nt .. -
..i.opg.' _,or'......ppfy__ ax..... -aecau•• · .iailar option. - :ar-." .
98n.rally not "v"ilabi. In rur..l ..r ..... public ..ction .u.tL'

"r.ly· aore h.ayi1y ,on di.rect ·interv.ntionl.ext.n.lon•. Ttli.· '1~ ,~_. ,-,
Doth .oreeoat1y....nd.· •••~nt1.11y bee..u_ Wood i ....v.i1.b1.
a. a £r~e 9ood. run.·eount.r'to .hort t.r. ine.ntiY•• ~

.Wood for eooking prob..b1y eon.titut•• o~.r bO_ o£ 'wOOd
product. de••nd. Virtually all rural hou_ho1d. and the
... ,ority of urb..n on•• u•• the tr..dition.1 thr•••ton••tov••
with e££iei.nci•• b.tve.n 6_-10_. A growing percent o£ ~rben

houaeholda ua. the e.r...ie Bozo .tOY.. which ••11.' for
between 150 CFA.nd SOOCFA. While it h •• ney.r been for••lly
teated. 1~.prob..b~y ..ehi.y~a b.tween .. 30_ ..nd ~ .££iciency
i..prov••ent.

Tbe recent Tr..n••n.rg Study and the 1982 CILSSForeatry
Sector R.port el.... the .ight cercle. o£ the Fi£th R.glon in
the 'following zon•• :

Zone 2: S..heli..n or .oud..no-....heli..n

° Douentz..

3

o B..nk....
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rABLE 1.2
ESTIMATED WOOD ENERGY FLOWS IN THE FIFTH REGION
'olu.e. in Cubic Meter.. Figure. in ~sr.nthe•••

I

I ,
sr. Co~~er.1on Ett1c~enc1e.

, "

Urban

Rural

42,796

'n"'AL ENERGY
CONSU/'IED

Other'" Other. . . . ,

I.---O--~---------~-~------------~------------o

, , '

"

"
, ,

,,

I",

,
'\l '"

. .~ ,

I

C~ok1ng " Rural Cookln~,. . . .. .
j I·~~O----------~~~~~--~----------------------O ;

,', ,! 912,982 j' <0.07~> 68,474 ~
'Rursl"':"" ,"I ",. .. ',,' "'.

O------O-~~-~-----~~1

1,084,166, '" I"
'lather" ,'" " ,O'ther
';. . '. .' . .'

,:' I' .'. ,.I--:-'!"'O---,~--'--.--:.-~--------,-----.--------------.'...O
'; ,;\"" ",171,1:84, <0.2S)

• 'I·: '. ,

"

Energy

1.273,603

Non-Energy
O----------------------------b
, 33S,1S9 '.,
I
I
I
I
I
I

I
I

I
I
I
I

1,608,762

~otal

Jood

)--~--------~-----~-----------

7,47810.2S)

'.

I: 29.911
1
1

Urban, , " ,ICqokJ.nlli (Wood> Urban Coolun"
0- - -- - -0. '. --- _ .. -_ .. --1.-" -0-- ---,., .... _...... -- -- .... -- -- .. --.-- .... -- -- ...... -_ .. -0 (W'ood )

199,699 ' "., "" I 179,9" . <O. 07~) : 13.497
, I"

, ,I Charco.l ' ,', Cook ~ n, .. "
I Making , <Charco.l), , Urban CooKln,?

O 0
. , ,I • •. .' .. .1,--· -~-----~----~ ..~---- ·-~--·_·--·-r-·.·--O (~h.rco.!), '.... ' . .,,1' . .

HI,733 (0.181' 3.S~2 • <0.20> ,nl.'>
'",,\ ,.

" ,., .'

,',



o Koro

Average na~ural £orea~ 1'1elda are e.tl.ated between ·0.1 and
0.'5' . • 3/ha/YE:. 0 Due ··~ci low" population dena1tie.·i the
'~heoret~cal wood' avaij"bili~Y ·'ia·."O •.76 .3/yr 'per ·1n,habitan.t,
However- •..··..ce...a1..bie ."J>Ply ia 'put at .0.5 .3. per :inhabitant•.

.'
. Zone 3: Sahelian oraoudano-aahe11an. DU~ with
~ot ..nt.\.eJ.

apecier
-'

o liopu
'0 Youvaru

, ci 'DJenn~,
° Ten.nkou .". , ..-

.'<

, .. :.- ...- . ..
," - ··~".:in,.· 'non-cailh. oY11'la9" 8col)oa1'.· :!o""'~.t.·· ·,prOV1:d.· £r_;,>.

_TO •• '. aCC:••a : toc·':'~n~:f.'i:1:. ,wi thotit. _c "bieh th. atruct.ur. 9£'y1118g8'_ -·c.,

" - -'"'; . 'ec:ono"~c·:r~~~,would be 'atrained.· II.' :for.at -~.~urc••. hev•.:r:-'..- -b~OIOe ·'~·-:1.nCre••1nglY._· -. '.earce.- -- tr'.d1~..ona.l .~- :for••t/l.nd
+, Man.ge."nt ·ayat••a ·hav.· in -·:fact. 'co•• 'under inCTe••in') '.treln.. '~,~-

and'have begun to break down xn a nuab.r o:f ar••• ( •••'Social
SoUndn._l\n.ly.is).· . '..

__" I._

-,

, ,

1n,:900d ·cond.ition•• yield.. could. potent1..~lly be a.' h':i9h' 2~:!l .;.,' .
.•3 . 'oer hectare. but actual yielda, .re put' at'l .3/ha.
Acee~~ible aupply pertnnab1tant.la eatiaated at Q.6 .3.

'. Table 1.3 .u••arizes.·th•••ti.ated aupplY and de.and by
cerc!.e. rfu.rat·10'Q:facce~aibl.-.upply to d ••and 1. hi•• tb.n
.'5ox" ,Even ttua rat.io i. probably .n over.tete.enti aUK:e the
'.£or~at",·-"lire' aeverely . degraded .' - c"lower-ing .. ·.U1>ply) c - and,
popuia't10n.-i.'incr·.a.ing.· •

3: FORESTS.I~THE·VILLAGEECONOMY

'Any ·econo.1..C evaluation' 1. liltely to undervalue ttle
. oen..:fit.. tt,.tvl1-laQera d"'r.ive :froll the :fore.t. 'becau.e: <e)'." . - . '. " .
. ,th..y ere 9'..nera}";ly not quantiti:fied (b) .o.t have neve;r 'even..

been' eat1.ated quantitativ.,lY.,and (e~ .anY er. not ,ed.quately
:. ~~r<;..eVed . -.b.y ·the .v1'llage". the.•••lv•• ~ Tabl.·"I.-'4 'li.t. aoa.'
. ,o:f ~he.'" Drodtict.a and .ervic•••-. - . . . .., .

, .

•

..-
.-, .

..

•
. ,~ " The b..ne:fita liated in Table 1·.1 can be qrouped 1n :four

e.~~or.ie&:

o wood product. <wood£u.l•• con.tructlon aat.r1al.)
, "

o non-wood product. (~rtilta. aed1c1ne•• :forrage)..
o aervicea tahade. recr.ation. religiou.l.oc1.al ua.a)

o "cuatodial" :fupct10na (aoil and wat.r con.ervation.
nutrient cycling.,gaae hab1tat)

.Of tnese. 1t i.. only the f1rat category which both
r ..aoves so.eth1ng £roa the £ore.t and :for which de.and can be
$.t~ ..£ .. eQ (in the ahort ter.) 1n exceaa o:f the .u.tainabl.
y ....lo o:f the :for....t. Thia. o:f cour.... ... ·acco.pliahed by

5
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TAeLE 1.3
Eatraated' ~ooa Supply end Deaand by C.rcl.

" . ... .... - ..
~ ,

--~----------------------------------------------~--------~---
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-~.-

,

0.50
0.•4~ I"
OJ42' "
0.50"
0.42
0.42
0.50
0.50 .

Ret~o

SS/DO

- • ~I

Acc•••ibl.
, SupplyDeaend'

--------------------------_._--~------------------------------- .. . .
'"OPTI ~10.790 155.395,'
BAN,DIAGIU'iA:' 226.044 94.185

, BANKAS,S', '169.186 70.494
DJENNE 'C ,135.564' 67.782
,DOU~NTZA 169.727 70.720
KORO " 219.035, .' 91.265
TENENKOU ',' 108; 189 ' ' • > 54.095
YOUVAROU 9i-.572 45.786,

: ;
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. ~--~~----~~~------~---~------~----~---------------------~----~
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,
TABLE 1,4

Contributions of the.Forest.:totbe Village ECoD~ .
'. , .'

bioicigicai equilibria·'
, ~quitabl!l·.aicroclbiate·Conservation.

of, favourable '. bigh catio.n.~ge'capacity
~__-: _~_~_-ica:pacity{gr'-nutrient recycling
r . envi~ODI8ental nitrogen fixation

c~itions .
soil'depth and structure
regular vater' supply' ."

,"

. .
~. .

e88s .,
hides
.eat·
-ether
faunal
products

,
, '.. '---.. ..,

,

.'

I
livestock: .
wildlife ---'--yielding
other fauna·

..
'.

. . . ',' bad .

: beverages -4' foliage,.-.,.- -icbem.cals ber,bs on
fibres fr~ .floor

, ", . lianas

1-----'-"--:-- feed' for --.

." .

L-__~" Production

lisefulness
of African
forests'

•

~~~.. - .".
, ."-. "... ~

. .'

foluge.
fruits

, . foOd .' funal
1--'....-'._.....;..-,--=--Ilf"ot- ....'...;.'..,.;...~. fr_ --t "guas

. " p~pI~ 'berbs
- .. ,.. . .rtiiz_s

", hone)'--_., _
insec;te.-----Ivmr '- -:

eOu""d·.s
such

,.' .

"".- .

..

. ..- ' ...-

"

..

"1
1

." •.. , '.-

'.

•

. '".

chem.c8ls
cork
distillates (fr_ foliage and flowers)
sua
boneyand vax

L- .---I latex
oleaiineous"products
pbaraaceuticals
resi.ns
tanning extractives
voocI products,. includi"g .tistillates and
derivatives

FrOlll: Gunnar Poulsen, Minor Forest Products
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<i"Dl ..~in", st ..no volu.... al'!<1 redueuig fut:ur.· fore.t> yield••

.~

~ .
b

'In thi. context:. the' econo.i.e; .ration.le for rur.l
for..~t:ry .fforts is not .1.ply to deter. in. if it i.
cost-e:ffltct1ve to produc••~ou9h·.\orood to,.•_~ ~ prodJJc;t.
de....·M... · ·but· ·inste.d. ·.:t·o ·d.t.r.in. und.r; whet .cono.ic
c1rcu••t.nce'· vill.ger. c.n continu.· to ·g.in ...xi.u.
aus~ ..ineqb.nefit. fro. the for••t:. Thi. r4quir•• thet long'
t.r. aU9ply 'end d"'.end b. roughly' in equ11ibriu•• '.' AChi••1Ilg
:t.hi.. will, 'involv. • co.b·i.netio.n .of .•qpply ·..nh.nc....nt ..nd
d....nd reduct1·on. (con.er.etion.· aub.titution). •.• w.ll ••
bElt:~.r ••n.9~.en~ of the r ••ource••v.il ..bl.. .-'

The obJective of thi•.econo.ic .n.ly.1. 1. to .hed
'on th~ fin..nci.l. and ·.ecOnol\1C ettr..c~{ven... o£ ·th.
·..v..il"Dle option....

II. ~ICROECONO"IC EVALUATION·OF PROJECTS

.-'. ,"

. ~ -; ~ .~~ -.
:

.~: 51X type."o£. -pro;Ject ....pprollCh•• ~4Ir.· ev..luated· ~n thi~''3''
....ction:: 1n-£ield' ·tr.. pl.nting.- . windbr.......lh.dg.row..·•
·co•••rci.al urb.n .cook.tov•••·_·.··n..tur..l '0 £or••t ...n.g•••nt ..··

: 1'.proved .,1·11..g.r...J. ..nd·-u•• -......n ..g•••nt ......d .';ill.g. woodlot••

' .

Each "n..ly.i. i.' c ..rried out.. firat£roa .. fin..nci.l ··..nd
t.he~.£ro...n .•cono.i.c.p.r.p.c~i.v•• sec;:tion III·con.i.d.r. ao••
'of the' 1Ii8Jor' t.r..deo£f. . in .el.ct-i.ng b.tw_n ·t.h.· vi.bJ..
proJect' . option.. It , ...1.0 ••••••e. the pot.nti..l· £or

:~':wid.ap~~..d... ;i.pac't. ·tt\rough: .ach .....ur•• : with .. expl.i·e1t
... t'r...t ••ntof,: £in....ci..1 -r...ourc.· con..traint.. th..t..ight be

,.'. . ~ilco,unt"i:Eid. . _. . ' , . . ', .

j.. :' ~ -.' , '..~ n~.b.r ·o~· ·unc.ri..irit,·i••7~d~rH...·ail .0£ th•. p:.:oJ~::"~' ; ".•
..' ;'.:' ..naly_.::"/. .'. . . . "

. ~ '.' "ciete -Unc.rta,j,nty~ th.re' "ere lit.tl. or no deta 'on~"

expected ·y1eld.. inv••t ••nt co.ts. ti•• requ1r•••nt. and ti••.
s.v1n9& for tr.epl..nting,wobd coli.ction. tr"'.gricult.ural'
y1eld 1nter..ct10ns. con••r.10n .fficienc1.. ..nd .f£ici.ncy

·i.prov••ent... etc. All d.t.. ueed er. best gu••• t.chnical
••t1.atea prOVided by proJ.ct d••ign t.chnical ·.t:..ff. .

.-

risk. ..ny 1n•••i ••nt. 1nvolv.s th. risk th..t ~h.

i nve.t.ent will not.· bear fruJ. t. . ". Perception of this ·ri.k·
color. -both th. £in..ncieJ. incent.i.e to inv••t ..nd th•
acono.ic ben.£1t of doing .0. Fore.try production·prQJ.ct. in
.•xtr••ely·low rain£..ll zone. are e.peci...lly .ubJect to ri....
as past ef£orts in. the Fifth Region h..ve a.ply shown.

v.. luation.· econo.ic ..n..ly.i. requir•• qusnti£1c.tion o£
costs and ben.fit., Wh.n th.se ..re larg.ly non-.on.t1zed ..nd
unquantified in re.. l lif.. • nu.ber of very i.perfect
v.iue~1ons is required. For .x••ple. what value .hould be
.8s1~nea tonon-pe.. k .....on v1ll..g.1.bor r.quired to

8
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~a~n~e1n e •••~lin91 To ch~ld ·lepor? To peak a.a.on adult
labo~l Howh1ghly d~ ~illagera value ca.h ~nco.e,••• benefit•
'in 'lund l' What ',18 the epproprJ,ate. d,i.count ra~a'for' financial
anal'(sis 7' ~tc •

. .

I .'

-•.,

..~.

pergeOt10n of benefite, .any of the' coat. and benefit.
'are not, perf"e-tly percieved" by v11·lager.. In,' pro,ect,
:i.pl••entation. ,,' 1t 1. ,the'· rola cd "'xten.ionag~nt•. , to
h.~9nten the perception of potential benafit. fro. .uen
th1nga a. environ.ental' ••nage.ent • .ail con.erv.t1on .nd.o
on. In fin~nci.l analY.i•• on tha other hend••ctual villeg.r:
perceptiona ,are an iMportant· J.ndicator of their 'incenti". -to: ,:'-.pe.rt1c1pat.in the propo••d ·activitie.. .,.

.'.

:

j
1 .'

'.

I,

L

.'

in order, to. addre.e Mor.' effectively' 'th. 'uncertainti•• ','
inherent ina.all-.cal. for••try proJ.ct, .v.luation. 'an
APP.~diX to thi. EconoMic Analy.i. r.port u ••• 'advanced
econoa1e ·and coaputei t.chni~u.. to deterain.. ~y

prooab11iatie aeana. the liklihood that rat•• of re~urn wl~l

fal~wit.hin an acc.pt.ble r.I19~·.T.h. t.ehn.iq"., .involv••
a_i9ning to' each ·.!1ncertaip variab·l.···., ran",e, of po••ibl" "t
val,u". ',rather than an, arbitrary, .iogle p'cUnt ••tia.te. Within
,that: range. u.ing th_b.at . ,Judgeaent' ,of ,proJect . tect\nical
staff.: each Uncertain 'vari.b~. 1. a ••igned. probability
d1stribu-t.io n and. where·appropri.te••t expecjed a••n. ,Thr..

"hundr8d co.puter run. are perforaed on each c .... analyzed. On
;eech run. 'every ,unc.rtain variable tak.a ,on a', rendo. ,vaiu.

':froM w'"ithin'it. 'a••igned z:-ang. .p.cified probabiJ:1ty
·diatribution.· Th. result i. then tabulat.d to cr.ated •

,', :frequency 'di';'tribution ('bot,h relative 'and cUli!ulativ~);of, ~he
rates ,·00£ ret.urn. ," 'PUt.•iap,ly, wh.t. ~hi.. ·"t.ll. you i .... :£or

~,.:ite.p},4&. 'not, )Uat..' that the ba.. b_e g.~.. ,611 ·,r.t-ui'n., the
';,' . ,'h1gl), cas. ,<jet.'·10" ~nd tti. low c!t•• 9.·t.· 3"! but'r~th.r t.h.:f"

l - ,',:for ··_.x••pl.... th.re. ,ia 'a, 65.. probability' t.ba,t, the rete of"
, :: '. ~. :r.t-u;rn .w.ilic ,:fa1I'"btltw.en· 5" <!md e".:,th.t:·ther. i'. only ,"!' 10"

,~- ,ch.nce~hat. it w~llbe ebove'g_ end • 4_:cn.nc~,th.tit wilr
• ""0- -~_-::_.._,~ ~_

c'~ -,., .. " f.ll.~low 3.5-.... ,--' ' c",,~. ,'-'". ~,--

"

I'
I

The full .ethodology·.nd ;.-••ult. o~ tbis analy.i••r.
pre••n~.d in Appendix A.

1: IN-FIELD TREE PLANTING

F1n.ncial An.ly.i.

,T.ble 11.1 .howa'i the pr1nc1pel ~nput.. output ~nd

valuation ~a.u.ption. u ••d in the financi.l .naly.1e of
in-field tree planting_ It ia aa.uaed th.t .1xty tr••• per
hect.are are planted on five h.ct.r.. of privately h.ld
agr1cultural ,land. Adult off-peak l.bor i. valued .t 125
CFA/day. and pe.k ••••on labor i. v.lued .t. 1400 CFA/d.y.'
Child labor i. valu.d at 601ll'of .dult,labor rat•••

-

IWO outputs are aaau••d in the ba.e ca•• : a 'weod
00£'0.3 .3tHa. and a 5_ increa.e 1n agricult.ural Y1elda.

yield
Wood

9
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156 -,

19.5 ~ ... ~
4.5' .

•

- .-.'

"..
•

, -,"
l...bor Saved'

Off-Peak
: Peak

, '

OUTPUTS
Wood

Kg/H.. /VI:"

PROJE,CT LIFE
Vear"

, Ter.lnaJ, VaJ.ue
Veara to:Ful.l
", Producti.on,,,'

"

-, "".-
30

5

4.5
, I'

17.5
1

Receurrent .Input"
Adult 'Labor

Off.,.Peak
Peak'

Chi.J,d Labor
'Off--P.ak
Peak

INPUTS
,J:nve"t••nt Input.,
- l.obor '

,Off-Pe..k
Pe..k

, ,AGR~UL7URAL :VI~LDS/P~J:CES

, 'Kg'/Ha/Vr 541
Pric./Kg ,70

, In,cr.ased
,.y ;'.1d,' 5'"

, VALUATIONS
Adult Labor

Off";Peak
, • Peek

Clll1d'Labor
Off-Pepk '

, Pea'k,' :

•,

125
'1"09

75 "
e40

-'~.-; -:-. - - ~'--- -"'!" - ------ - -- -.-.---7"---.~~.-----~.~--:- ---- ~.'- ----;- -----'---'------ -'!"'"--
Labor itlputs '~nd savi.ngs in days,." ,Lebozo valu• ., in' CFA/day.

~,Aver..",. Larid .Holding - Aaau.ed·1:,O be .5 Ha ' ,

,o". .,' '.
.. -"

;..... -
- ~. .

;
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'.' yields. ·ore v,,:'-u..d, ln t:era.. . 01 . l"Dor ...ved. ;rnC'~.o&ed

8grlcu.l.t:ural Yleloa'~o not be'~rin untl1 year 3 ...nd the :full
S% lncr_a" la'onlY reallzed when treeareach ••turity.(y••r
61'. Uain9.· ..v.r.... 1976,..1983 aillet./aor..hu. yi.lda ':for' the
Flft:h..Region:· the baBe yi.ld per hect.i-. i. pz:oject.d.t :541
kilogra... . . The .ot";(ici.l 1985 produc.r·. pric. '., t"or
~Hlet:/.orghu•. '0'£ 701 .?FA/kg 1. u ••d tp. obtain production

·v.. luea .to the.f.r••r.

Toble. 11.2 .how. the twenty ye.r ba•• ·ca.. ·:finencl.1
proJections. Th. Ba•• C.... 1RR i. 28". indicating U,.t,..•v.n
OSSU.lng 20" p••••nt di.count 'rate•• the proJect -r•••£na
potentially ".~tr.etive to. villag.r.. It" theY perCi••e ~h•

.', . {l9ricultur.l yield' benefit•• · .

Eight. aitern.tiv. cas.a h.ve be.n .n.ly••d to t ••t the
effect'on pro)eet return•• aa .u•••rlzed lnT.ble 11.3•

0.'

, .

•

, .

.'.' .
,',

• C._ 1 .·a.u••• that th.re wi 1'1 be no 1.prov•••nt·,· in
.";rlC,uh.ural 1'1.1·d. aa -a .r••ult of U\-·:fi.ld :tr!!'.,·pl...tlng •. tt:
th<!refore_ corr••pond•. ·tCl .th. a ••u.ption ,th.t the .prco.i•• 0'£ •.:-

. agrc;>foreatry·.1.a nClt realiz.ed. ·'Th.IRR re.ain.·elQ.e' t9 . 9"_
Th~. ·c.ae" repr...nta .both a r.a.onab·1...pproxi••t.1C1n...of th.
·<io,",nsuje·:risk . and .. gauge' o£' how.,. :f.r••r .ay -perciev•. tha
pro,~t·, ·1~.: . ti•. i. not eonvinced that i.proved l'htld. will

. "-[0 i icni"•. - ~.

..

..,, .

I
I

!

.
.... C."a 2 :.nd :3 are,. highly attr'.ct·iv.. .no *how' the

....pot.n1:i·~l bene:fita.it" ·opti.i.t1C. but .~ill ..' r.a'-onabl.
.. 89r1C::ul'tur.. l yield. wer.:.achlev.d. Ca•• 4 adds·th~· •••uap.tion·

':-hat '~lJ' '00£ the'. tr••s; ,,{U b.ar.~ruit or. otti.r·~•••rci."'~
, OY-P:l'Odu~t.,·( ..tort1n9 1-n y ...r .•ix •.3 kg_. peJ;: 'tr_ vo~u.a et a

\

.":'.: ·'·"p~d.'n::er,pric."o:f--l0·CFA/kg,.·-·.·Thi.ca•• not oJl'lV.·.ho...:~h.· ' .
. . >'. ·,·'90ait·:':v.. ,iapact.- 9%, ·C:o....~ial .by-prClduet.•..on··r.t:;•• o:f~.turni·.'
'i ',' '.J. t: ,d...o.....tra~,.•.;c. t.he ' potential. for. ca~h iricO!'. '9.n.e-ration.-~--·
~I'_ ".:" EVJ.oenc::e tnrou';;henrt -Africa .U9ge.t. ,that far••ra -.ay -place an ;,.

';'xoC·i".eiY·hig!\ velue' on--c:;a.h' 1I;eo•• and·,. that ,perception. of
'cash bene£ita 1. atr.onger··thon that o:f .nv·irol)••ntol or labor
s ..vingbene:fit... . . ' .

C..se. 6 ..nd 7 ore al.o .ore .attroetive than ~h. boa.
case.·£ar r.a.Cln. that oppe.r ••If-explanatory.Ca~.7 doe.,
however•. underscore the J.nter.ct10n betw"n ogricultur.l
poiJ.C'y·and fore.try .ffort•• in that.high.r· r~l producer
pr J.c.. J.ncrea.e for••r inc.ntiv.. to inv.st in i.prov.d.
productiCln ••thod. (including agrClt"or••try'.; Thia co..
a ••u••• that r.al produc.r priee. lner.... by 5 CFA .very
%1Ve year•• with the £ir.t incr.aa. taking plaee ln y.ar l' of
the pro,ect 'approxi.at.ly 1987).

Tne corollary to the C••• 6 incr.a•• in NPV,i. the
d.cline noted' in Cas. S.· While ·thi. ca.e a ••u••• ba.e
agr1cultural yield. 20_ below the 1976-1983 av.r"ge for the
F1fth a.9ion. it r ....in. consid.robly in excesa of averog.
yielda obaerved 1n 1984. In that: year. ORK. OK" and DRA
reported a tot: .. l ot" 199.280 Ha planted. with .. t:otal output

12
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In-Fi.ld Tr•• Pl. tfrig

.. Rat•• ot R.turn :for Fin.nC;i.1 .nd Econo.ic
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FINANCIAL' IRR

IIlRECONOMIC

_. -" " ,- ---------~------- ~ -_._-- -- --;"-----~--- ---~- -------------:--~-------~..--- .-
Be•• ca.. , 2a.OIll, .-
.C.~ 1U'0 ·Incr•••• in Agric. Yi.1da) ,. ?":OIII
·Ca••· 2.. <10tl Incr•••• in Agric Yi.ida)· 41.7111'.

I c 3 <15" Incr..... in Agric Yi.ld.) ~2.2lIc

[
.'" ·C ( Co•••rci.1 8y·Product.: Fruit) 33.1l!1

C•••. s (B••• Agr~c Yie1da o:f 430· Kg./H.) 25.4111
i C••• .6 (8~•• Agric .Yi.lda,o:f 650 Kga/H.) 31.~tI.

J ". C••• 7 (High.r R•• l..· Agri.c Produc.r Pric••). .. 3O.3lIc
··:.·(}•••·.8.· JDecl:i:ping' Yi.1da w/o Agro:fQr••t.ry)· ,~t2"

-:-.-..:. ......-~-.;.._---------------~---------------------~------.------------.;----'.'!. r -

. . . .

---------~-~----------------~---------------------------------~------
28~6t1

. 1.4111
'. 44.1111

S6.1111
33.1111 .
24.7111

'. '32.1111
..A.···
'.2.8111 •

--..

:

. -.

..

.Beae- c••• ·
C~.e 1 (M~ Iocr•••• in Agric Yi.1d.)
c••• 2.<10": lncr•••• in Agr'1c Y.;i.ld.)

·c••• 3 ~1Sl1c·lncr•••• in Agric Yi.1d.)
. C•••· ... (Co•••re1al By-Product: Fruit.)·
~C~.e 5' ·(B•••. ,Agr1c .Y·ie1d•.o:f ..30 Kg./Ka)

" C••e 6<8.... A.gtic Yi..•1d. o£ 650 Kg./Ml\l).
: . . C••• 7, (Hi·g.her R••l Agric prOducer Pric••)
i.' : ...,.C.a.·g·(l)eclinin?J· ;Yi.lde w/o Agro:for••try)",.-. . _...: "- .-.. _. - -' . . _ .

.~' --. --- -.--:7'- ---'---~"'-7------~~-----.----~.----------':'"'----.----~----------_--------:
' ..- ...

'~ . ..,.. "':"':
~:...:..:-~

..

; '£"- - -..

•• '""""'!. -;.--.;r- '. •.
' . . ' ,

, .
! -.

• '.

:



.
.1. ,.

j .,.
:1-'..

ot 41.765 "T..or..an·av.Ta~e of 210'j(o/Ha -.- l.ss tt>.n·.Ox ·of
·~ne· . Y1eld u ...ci" 1n .tne ba~e caee ·.naiy e1e. 'Th1. cat••troDh1C
ree~ltwae atiributable to~he drought and' to ihe £act th~t a
lar~e propor~1on of :th. h.c~aree planted yielded noth~ng at'

. all <,ORK.·iQr exa.ple.•. reported an output o:f "0 "T "ior 1600 H.
l;'l","~ed)·•. : Howliv.er~· thertf i •• veTY real pro.peet th.t :futur.e
Y1eld•. will r ••ain below hi.tor~cal av.ra9.~•

. c~•• a .xa.1ne. the p~oble. o:f decl1n1nq ·a9ricultural
yi..ids ·fr~. e' di:f:f.r.nt ·per.peet1ve. ~h. hypoth••i.
unded.yutg-: .gro£oTestry int.rv.ntion. i. th.t drought i. not
the only cau.e '0£. declining agricultur.l y1.ld.A~h.r
1.poriant ••t 01 f.ctor. 1. 80il ~nd w.t.r ero.ion re.ulting ~.
fro.·env1ron~ental d.gr.d.t~on.In-:f~.ldtr•• planting ~.n
'~ot' ~nlY b';'lJ> .t••..•ueh erosion. it .ayieprove soil quality'-"
arid water retention. '

J1.' we a.aue. that·, in the :"b••nc. o£ .piee1Z~C

.1cro-environe.nta to~rotect agricultural lend. crop yi.lda.
e w.1ll continue,' ·to ., d.teriorate ' at ·3111. per y.ar.. then the

",....e:fi·t. '<:If .-in-.£1.1d :tr~.· plen~in9.•"at be '.' .••••urea·, .•gain.y., o-t e.
th.. ·"'''t likelY·outco.e without AMch ·plant1ns. Figur. 11.1
plQt:. tne current yield "<'A-B~'- the y-~.ld with tr_ 'pl0btil:lg
(I\-C) endth. ~likely:yield Without --tr.e pl.ntiog <A-I» ~' The
",';ne:f,l1,.' :troe·theproJect .- ..re no·longer.-ethe are.. bet_n Ii,~c

,.no A-E!. aa 'aaau.ed in·th. bese.ca.e. but the .F.a bet_n
:1\-0; and 1\-[1.

"

---

I." ."

.(,

Case a'. oepicts ·the .·forida••ntel argu.ent :for agro:for.atry.
'·'in'i:el'vention. in ... Oeteriorating ·.n"1rons.nt•. The JRR ia, aeen

. 'Co ·r'i_ :fro•. 2&_ in' the' ·b•••· ·cas•. to 50-.·Eve., tht•
."PDin;..nti~l'_ ., ·1spz:~ve"'l)t.. ' tlow"v.:r.. - :,•••k. -,' ~he' r_l

. ec~nos~c/:f1nano~al valu~ o:f this c ....,:for two%.aaone:·

.. :". : "0 ~e<:li~U~9 a9r1~.ul~~'ral P~od~e.~io:n: ,j.n'-.t~e ~tft:h' ...RegU)n-
1111Pl. iota ~h'e ·.••:i'iou.•·· r iak ' o:f ' ul1dernoUr.ca.".•"Dt- .nd~:fs• .in•• ' .A. 

·'food ·'DeCo.e. · ..ore ·aearC'•• '~the. --·.arg1fta .l· -v.lue" o:f "an '.xtra
kil09ras o:f',output incr.a.es~ perhapadre.atica·lly •. · V.t the

'·",n..iy.u~ giv... a uni£ors:valu., to.all iood output~ Surely a
v1llager valu•• th.extra tonne o~ food which k••9. hi.
iaaily fros atarving .ore highly th..n an extr.. tonne wh1ch
can.De soid :for diacre~ionary ca.h ~ncoae.·

o ~nere are :few d ..rigera Wh1Ch :far.er. 1n the region
percieY~ .. sor. acutely than the ri.k of :failing .gricultur.l

'prOQuet10n. I:f :forestry .nd agr1cultur.l .xten.ion ag.nt•
• ucceed in ••king· :far••r. aware <through ••n.1tizat10n.
de.on.tra~10n ana other ....n.> of the prot.ctiv. :functions o:f
tree-planting. :Career inc.ntiv•• to participation could b•
• x~re_ly h1'l1h.

r. conclusion, the financial 1ncentlv.a to 1n-field tree
planting appear stron'll under so.t aaauspt10n.. Vet a nu.ber
of uncertainties can 9ley a deter.in1n'll role 1n the analY.1S.
Thes.. 1nclude: ba.e agr1cultural yielda. Y1eld 1.proves.nta

loi

.- • : . ""
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~ r-:a"GllZEtO •. V3.1U!'t.1C'n" .01 ·J.ooor lind far ...r ~erC'.ptlon... of
oene£lts. for' these reoaona. probabl11~y anolY.1. o£ ~ho

· res"'!~.s wo';; Judged .. uile2'ui tool' 'In' QouQi-nq t:ho' 11icllhood
'th~t' lOne: project will prove .ttr.~l~. ~O't:hot:ypi~alFl£th
~e,910n 'foraer. Tnl~,.,naly.ia 1. ~arr1ea o~t·ln.'."pp.nd+J.C.

: .. -..

I

I:
,.

~ ..
"De 2'0'1 iowing change.' .1'. aad.'.a ag.inat the £ inanclal

anolysis:' 01£-p.ak .dult· l.bor ia .valued·et.7Q CFA. and off
peak Child:labori8 9iven no. econoaic value: peak' .ee.on,

"10001' rat:e. reaaln unch..nged: 'the 80C1..1 in1ra.tructur.··Co.t. .
, ..

ot supporting thetr.e planting proJect £01' the £ive b.ct~. ~ ,
2'.aaily £ara:aro·12.000 CFA 1n·the £iraty...r.:3.000".CFA per.,'. ---- - - . - - ,~

· year ,':(01',' the' rte~t .:five 1'0"1'. and 3~500 CFA .per y_r,
there..fter: th.econoaic v .. lue ,0£ ..gricultur..l output 'i.
token to', be. the co.t '0£ iaported ,fOOd gr..3.n••••tia..ted at.
approxiaately.120 CFA p.r·kil~raa.

'.
Table -II. a -au•••J",izea t.he- econoaic- ra.t.•• 01--- ret.urn . *~~ ~

theb.."~.·c"'.e·'''..nd·. ·th';' 8 ,.It.rnat1va .c..... ·.n.lyzed.~ '1'. ::;t. :',. '_'
redu.ctlon· :j.n· '~aput8d l ..bor v .. lu•• -in'· . the econo.ic ....ly.i.
lc:>wera· .t.he inveatMent. ,.,nd r.curr.nt.. co.t..·.which .oc.Cur 1"n '
·labor.~tiae.. However • .it. lowera' the. "alua,ot' labor ..."ed .v.n
More., Thi. appear. ,to. be ..n ...ccurat:.e. re:flect:ion .. '0£' the . ,.
econo.icperapaetive. rrOM WhlCh 3.t·, a.tter. !i~tla is,
low-produc~ivity-la~oria.•conoaized. Oq t~e otherh..nd.the'
increaaed v.lu~tion:o:f ogr~~ult.urel outppt (uaing,t:he 1aport:
coat'Q"f gr..ins ret.her.th..n· :the produc,.r,.price'. a ..ka the

·econoaic' .,;,.... - considerably aore .e~.iti..... to changea:1l\
·a9ricultur·..l •."·Mld.~e.uit3.n9 .. £rQM. in-field tree pl ..n~ing~.
:Onc~ ":";9a~n.-, t.h2;a :findj;ng :eonsir·.';' :th.· .r....on.bl. expect..t10n

.' tiaat a~~""y;~-:woiilC:f.p-l.ce-a. ::ni-gb - :yelue-on·-t.lIn91bi.-,~-output. .. ~.·. --:.• :
··..hoae·.~pport'un~-ty :C:o.t--1!'vol.v•• -~ recurrent-drain on' :ac:arc;.:-;.., .-

.• roreJ.9nexc:bange re.i:.uri:.... ,_ .' - .. - . ..." :-. ..... . ...J0',·
,.~.

- --","' .e"

2'•. 'WINDBREAKS AND HEDGEROWS:
. :

-.-.:,.

- .

W1ndbreak. and hedgerow. are ~o~.idered 1n thia an..ly.i.
a~,part o£ ·the·alllae integr..ted pack..ge.

'.

Th. ergu.ent. th..t. underlie the. are the ..... a. tho.e
£01' ..gr01~r~atry: t.o cre..te a .icro environa.nt to protect
.peci£ic agricult.ural l ..nd and ,t.o i.prove yLeld.~, Th.....n.
bywhic:h t.hea. ob,ec:t.~ve. are at.t..ined ..re di£t'erent:
reductl0n in Wind aro.ion and in r ..te. o£ ev"pOtranaplration •
..nd protectlon £ro.'ania.l lntruaion.

Eatlaates o:f the protective ~nd yield enh..ncing hene£it.
are extreMely speculative. They a.pend on a nUMber at' local
circuaatancea ..bout which' it i. di~£1cult to generallze.
including soil condition...indapeeda and aeaaonalit.y, ..nla..l
paaaage ..nd ao on." The analy.ls therefore a.aua•• t:hat thl.
inltlDt1ve will be tried only wnere loc.. l env1ronaent .. l

1&



....,

,
I.
i

•
condi~~on•.8PP~8r appropriote. ·With this eaveat. co.t. and
benef~ts. a~e est~~ateo aa.{or·o~~er proJects eveluated.

, All pr.{cing· end .valuat~on'e~ti.ate. ·are equ1valent· to
those used for .tn-field tree planti,n9' Th.e.t<tbli.'nli.nt eo.t'.
for windbreak./h.dge~ow.are taken to be 20_ h~~h.r t~an the
per hectare ~.t.abli8h.e"t.\C08ta of· in:-i-ll~.d tr.. pl..nt1rig·
with &~xty ·tree. per ·heet..re. However, t.he recurrent l ..bor

·eoets _re· e.t1...ted ..10 only 50" 0% tho.e o£ 1n-£.1e14
pl"nt~n9. .aa· their i •.no ,need to apr...d .ulch, prune tr_.,-·, '
etc. Wooa yielde are ....u••d to be the ae••, "'.lth' the .uch
lower oreos planted co.pen••ted by ~hegr...t.r pl.nting
density. The b ..e. ca.e o••ua.. 0 5_· ..gricultur..l' yield
i.prove.ent ••. of· ye..r 6. Ec::ono.ic •••u.ption. are' 118 ·.in· the
~n-f~.ld tree plenti~9 cae••

Table 11.4 ..u....r·iz•• ·the re.ults of the 1'inanI:1_1 arid
.,e?nOSiC .n.lYai·_ for ·._ven· c.... .noly.ed~ Where loe.l
eond~tiona w.rr,,"t', the ..pproach :.le both T1n.ncially and
&Cono.ic.lly attractive ,and~requ~r•• li~tle Or no c ...h, .
expendit.ure.. ~

';.

..

... $.

.'

CO~"ERCIAL URBAN COOKSTOVE~

,,

,.

I
i

I •..,

F~9ure 11,.2 _how....ap of t.h. 'Fi·fth . Re~u.on ~ndi'c..t1n<;l
·the loc.tion of urban· c:~nter. ond '1I1)Or trjllnsport: ·.x..s to
....Ch. The urt>an wood al1pp·~.y zone., areroU9h1y aa '.hown •. · .

:Tabl .. 1l.5 PTOVi_diO. the :1~ br:;';~kdo"o o'f ·tranaoctic.na
, ; .lnd e>eploi t.et1:':'n· rev..n.:..••. to the: :for.at.aerV.i':. 1·n. .th.· Fifth"

R~~.l'on.. T.ble.·l 1 .6:f'urt.her· br~k.dow!': f or'e.t ' exploiteot:iem ,
.' -"revenuea ),n\.o· boi-. "de.·. urv1ce .. ·· bOia d'o.uvre end bois de

";'hf;u:ffe/ch.rbon cte o61a,' and .hO.... t.h.·.coat·p.r unit :for ·.ach
cat.gory of wood t.ken·' :fro. the :f';rest.. . Total "'fore.t
..xp~oitation" re~enue", in J.982 were ·J.·h565.75O· K.lion :franc.·
·,2 ·"r : 1 CF").. ·"t· .the unit per.it pr.lcea • <;liven , this
tranal ..te. into roughly 70.000 ater••. of ...ood· o:ff~cilllly
r ...oved fro. - ·the ,foreat . f"or coe.erei .. l .ale 1n J.982.
Convertinq this nueber,to cU~ic set.era (ot 2 .ter... c 1 eubic
.eter). we h.ve 3'5,000 ·s3. .

There bav. been no d.~.iled studt•• o£ co•••reteJ %oi"••~: ..
exploit.tion .nd wood:flow~ in the "opt! Region, .nd it ia
therefore not pos.ible to s ..k•• reliable Judg••ent o:f wh.t
the actu.. l (v•• officially regiatered) voluees .re. However,
.n extr....ly det..iled study ..round the a....ko "r.. co.pl..t.ed
in l~85 e.tie.tea t.h.t only ..bout 20- o£ the .ctual £low...re
of:f1e1ally recorded. If we o••u•• the· a ••• per~ent of
unrecorded £lowa in Kopt.i, it·would eugge.t t.hot ... auch .s
175,000 .3 of wood were taken :fr~a the aurround1ng foreat for
eo....rei .. l .ale. Allowin~ 'for a~ ..nnual popul.tion growth.
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.' TABLE 11.4

Rat..' of .Retu~n £~r F1nane1.1 ~nd Econoa1c Analy.i.
Windbr••k. and Hedgerowa

-------~-----~----------~--------------;-----~----------------~--
FINANCIAl.. ~. .

IRR·.. .- ~_ - _.:- ~ - - - - - __._ - - - - __ - - _. ._ - - ~ __ - - - - - __ - - - - _a ~-_

•. -..,
I

B••• ·C....
Ca•• '1. (No' lnerea_ in Agrie: Yi.lda)
Ca•• 2 (lOx r.prov•••ri~ 'in Agrie Yield>
Ca.e 3(15~ I.prov.~.nt in Agrie Yi.ld)
Caa. 4 (Ba•• Agric Yielda of 430/K9a/He>
Ca•• ~(B•••. Agric.Yi.lda of 650!Xga/Ha)
C••• ·G (Pot.ntially Declining A9ric~i.lda)

36.5211l .
18.42l1l
49.3711l
59.""
33.42l1l
39.39Sc "
68.10111

.'
----~----------------~----------------~---------~--~-------------
ECONONIC-- -...; ~ ---_._.:. ---~ ---- ---;_-:.-- ----:..-------------------_:---------------. " .

:

Baa.·Ce.. ...
'Caae 1 ·<Nolncr.... in Agric Yi.ld.>
Caae2 (iO~. 1.prove••nt~in·AgricY1.ld)
Ca•• 3-{15~ I.prov....nt il) 'Agric .Y.teld) .
Caae.· (Batte: Agric. Yi.ld.of 430/Kg./Ha)
co_. S.(B... Agric Yield. of 650}Kga/He)

. Ca•• 6 (Potent1.1Iy Dec11ning.Agric:iYi.lda>

32.36!1'
7.38io I. ,

47.62l1l
59.6111. 
28.~

35.801ll .
66.3711l

-j.

i
",

'.
. .'
': .

- .' . . .
- -----------------------------------------------------------------: . .

. "..
" .. .

, .'
~ t••

'-."

--.
.'.

-.

'.

-.

_.. ."



. :rABL£ "U.'5
Exploit~tiori',e~d Tran.pc~10n. Revenue. ir ~he Region 01 "opt!

.(IIalian Franca> . .
~ ---- --.- -~ ':" -----...------~- ---'-.- --- --- -.----------------------------------

1982 Percent___"_ - - - - __ - ~_.:- - ... _--._0- _..:.:.. _.~.:....:.,. " _
. .

Tran.action.
: .'Foret.. 104,404,-310 71.·111

.Ches.e· 281.2~O... .- O.2'C
·P.c~-' c.o' '·2,364,000 1.611 • .•
SUBTOTAL' 107,049,560 72.9'"

~~~~-~------------------------~-------------~---~:_----~~~~---~------

i

r
ii .

!
. _.':,;- ".

Exploitation
Foret. •
Cha.·a.

..Pecha,
SUBTOTAL'

.TQT6L·

14,$5,750.
,·,.90,500

25,145,000 .
39,801,250

.- .
9.9, ..
.0.1_

·17.11"
27~1'"

.100.01lI

....

.'. ~'

. ..
~---~-------------------~--~_.~~-~-----~---------------------------.-

"

. ',.

"

I
~,

I
1 :
I

!
I

.... .

..- -'

•

"
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TA~\';£ 11".6
'Breakdown of Exploitation Revenue. in t~e Kopti Region

(Kali:an Franca)
. .-- .. - - ------- --- -.-~--~ --.---------- - ... --- --- ---.-~ ---- ------.-:.--------------

.
'. ,

Boia
ti'Oeuvre

BOis de
Service'

Boi& de
Chall:f:fel

Charb de 'Bois , Totals

Totals,' ,l,49~,oPO 4,351.050' 8.720~·700', ~4.~;~;5"b:
- - - - - - - _ ..... - -- ~---: - --'~-. - - - - - - - - -.-"" - -~-.- - -.-- ------- -7"'-- - -.---~-- :"'-.-:---- -----

,UNIT PR.~CES PER ~PERIIIT

. I ,

KOPTI
BANDIAGAR~'

OJENNE
',BANKASS ','

OOUENTZA
'KORO

TENE.NKOU
YOUVAROy

114,500
37,500,

208,000
147,500
278,500'
473,OOQ'
109,000,
126,000.

234,000
21,000

418,500
1,487,350

252,000
.1,069,700

, 632,500
236,000

2,816,500
390.000

1,258.500
454,500
726 ..000
73Q,2oo

1,635.000
.710,000

3.165,000,
.4.,500 '

,1,885,000
2,089~35O

1,256.500,
2,272,900
2.376,500 '
1.072'.000'

•
•

. . . .~ ~ a _

.' . ~ . . .
Cate90ry , . Unit, Price (MF)

., '. ,

,200
250

1,500 --12,000,
1,000 - ::',000:,'

.Stere
~u1ntal

Pied.
P.ieei "

',' ,80i s de Chllu:f-£e
, Charbon' 'ile 80i.':
.Bo~·$o'-d:;'Oeu-y-re
Bois:de'$ervice'.." .. . " - . ,- '.,. . _.-

------~----------~-----------------~----;---_._-------.------~~----~~~-...

"; ,

f- ...., . ; ..:~...
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':.h'" ~9a~ fJ~ure ...""ilo ·b... · ..o ........h ..r.' ln "h·.... ord..r f>"I . .1;90.000
.3 ..

In Lne ~baence o~ a det811eo a~uay arou~d "opt~ -- ...hicn
lareco••ended ~a ~n early und.rLaking o~.the FSDP proJe~t'-
t~e only ••ana o%.~eriiY~ng·Lhia.a"i.at. 1. toco.par.· lt
w>.,,·n' 'the total ."urban· population. 0"1' the Fi:fth R.gion •. g1v.n
in TatHe 11.7. .The >..pl ied per capita ..ciod· cona"'.ptl0n 'In
urban. areaa ...h:,Ch r.sults "lro.· co.paring th••• t ...o ••t. of-
nu.b'!'rs >'8 ) .• 15 ',,3 p.r .year." ...

There:fore. >.t would appear r.a.onabl. to ••ti.at. :~hat

'oetwe.n 150.000 ana 175.000.3 o£ co•••rcial ...ood >.••~pIOited
annual~y,i.ntheF1:ftb. Region.

.,,"or "·nu.ber of r.a.on.. that are treated if' deta>.l ln
Sectlo~ IV o:f this paper. it i. eaaier· ~o in:flu.nce
co....ercial· : wood '. explo>.tation and conau..ption In urban ar.aa
t:han"oin:flu;'nce.non-.onetiz.d woOd£lo"'a in rural ..rea.~ The'
pr1nl:>.p'al' po11cy and' in.titu1:,10n-.1:., ".chan>.... availabl.·· 1n
c,o••erc>.al--1.zed.· ..urben aark.ta· i;nclud.:granting·.o:f per.i•..c1e..

. c,-clUpe.· .•etting . the cO'at o:f per.i ... de ·coupe.,· control o:f wood
t.ra£1ic· along a very. l::".it.d .nu.oer· o£" aupply r~t.a"·
'int" luencin!' urban woodifuela price.......nd ·-tap.pin", urban ,. ca..h
>.ncenti.ve.. toc ....prov•."ood conv..r.ion ."I:fici.n¢l•••.

. .

. .
, .

'.

" .

' ..

j:

j' ·c..·. .
.' ~. -

. . "-.,.
t·· _....

Co~..~~cial w~od pric.... in ·Kopti are .sti.ated at 20
• CF'Vlul?<:rra"" - H:i-nety :flV"· :'percent·· 'o:f' ...ood:fu.la u••. ~a

:f~rewood. and £ive peorcent .charcoal. Til. JaaJority. of urban"
£i....ewood.· ·"..era rely 'on th.· J;.radi1:-iona·lthr••. atone .to;'a. ·for
WhlCb. ;"e. e~t;iaa1:.e ~. c~"verai.ion".£:ficittncy ;..0£ ..7 ~'S". .A' .aall,: .;
but. ",rOw.lng. rlu.ber o:f-Peopl• .,.,uae.an. i..p-ro~ed· ceraale:' ·.tove·

. (produced. by 80zo arti.a.n.).' ,,"ith' en _'ti.·at..d·.....bu~;unt.a-ted.. :.,'
..ffic";.encY 01. ~2". Th..· ba.e. aodel'o£ the 80zosto,;e-coata.;'15O

. CFA •. but ·.prie... · can -rang..... ··high.-a. 500. CFA.· -.'-
':. .0.-,.

Table 11.8 ahows the •••uaption. :foi th. :financlal
analysis. Of the 175.000 a 3 o:f co•••rcial ...ood acId 1n urban
MarKet..rou~bly~O~ 1S £u81wood (105.000·a3 ,. " ••u.,ng per

·caplta consuaption o£. 1a3 ·-.nd en urban bou••hold.alz. o:f 6.:
thl. corr.spond. to 17.500 hous.holda•..each con.u.ing
approxi ..ately &9kg 0% fir.wood per .....k. At a coat o:f 20
CFA/kg. average weekly household eXPenditure £or ...ood .1.
1.380 CF·A·. If each hous.hold ua.. two ·.tov... then the
payback period'10r a 150 CFA Bozo atpve With 12"" e1"1,iciency
lS . under one· w••k~The payback period In conv.rtin~ :froa
three' stan. to an iaproved ••tal atove (LESO·. curr.nt atov•
..Odel co.t. 2000 CFA and ·g.ts 26'" in the lab -- the analysi.
a.~u... ·20'" in tne "lield) ...ould b. roughly :five .....K••
rlnally. choosing a 20~ e:fficient aetal .tOY. over the
Cera~lC atove ...ould pay back in epproxi.aLely eleven .....eks.
The calculations :for thes. nUMbers are sho...n ln Table 11.8.
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" TABLE II.?
,

'E.tJ..a~" 0'£ Urben PopulatJ.on Purehaein? Wood Co.';'~reLal,IY

---~-----~------~~~-~---------------------~--~------~-----~---------

CercI.
'.1976
Population

.. J:985 Percent
Population .. Co•••reiel

Totel
Co•••reiel, .

"

I'
},

-- - --- ~- -- - - --.----- - - - -- -- -- - - -~--- -- - - - - -- - -- -- -- ------- --_ ...._-....-----~

"OPTl 51.488102.925 10011 ,lb2.•925 :".
BANDlAGARA' 8.809 13.666 6011, 8.199'
BANKA~S" 3.i86 '4.943 011 0"
D3ENNE 14.224 22.066 :8011 17;653
DOUENT?A, 6.931 10~752 ·6011 ' 6.451
KORO 11.298 17.527 , 6011 10.516
II"EIlENKOU', 15,.69~ 24.342 .8011 19'.474

, YOUVARU . 2.055 3.188 0'", 0
• p ••

'rotals

0_0••

• -:- -..;.'-~?' - ~ ----- - - - ~- ~- - - - -- - --------- - - - - ~-.- - _.:.. - - - -- -..:--~--,.--------•

. " -0'
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r
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ji ~.-, ,
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'TABI.£ 11.8

. . . Payback Per.10d. :f~r' IaprQv.d. Stove U:fiei.net.. .

~~-----~-----------------~--~------~-~-~---~-----_.._-_.--~--------~-
General A.~uaption.

Ho·u••hold· . PerCap Wood,. CFA·/W.ek/ . ··.~FFICI£NCIES

Size '. Cona<Kg) Price/Kg' Houaehold Trad 80zo, JI.ta.l---- - - - - - ------ - - ~------- -~~.~_.-.'--;.;----------------~-- ... _- --~-~ ~- -_._--
. 6 600 ' 20 1385 7.5_ 12.0. ,.. 2<i:oil. '.-- ~ --.- .;..~~ ~ -'-- _..:~ -.'-~~ .'.'-_:".;,. _._'. --'. _..: ------- -:'-~-~ - ..-- :".__..;;..-.~-------_.__ .-....~.---

,Stove Prie. . 0 2000
, . . .---------------------------------------------------------------------. . ..

,"

Payback Period. 1n Week. (~••ua1ng.TwoStove. P.rHou••hold)

." ".' . 'Woocl ;", ... , Trad ·to.. .. .. .. . ". .-
,. Price, Bozo

Trad ·to
Ketal

Boz.o to"
lI.tal' ,.

..

..... .,.. ...... '_.

. ",.

00'

"

•... '

. ~.. -.. ,~ "

"

.= " ~
" ..

.' ._ ~ A

,. ,

. :;~-". ~._. '.,~ ,.:'.- .." ."""'.'

'.

~ - - -- - - - - - .. - -7 - • .:... - --:~-------- ---- • .: - - --.-- •.--------- -'--- -.------'----

10 1.169.24 .21.38
12. 0.96 7.• 70' ~17.·81

14 . 0.83 6~60 15.27
.16 0.72 s.i8 13.36
18·· '. O .. ~,4 5.14" 11.88

" ",20 0'.58 4.62' 3.0.69,
.... 22 0.53 4.20 '. 9.72·

,'24 '·0.,48· 3;85 8~91
. .; . . '. . . - -

.- ~---- -.~- --~'.----- •..---- - ----_ ..------------~---~---- -------------------
,:-' ....

';

r. .
1 -\.,....
I

.,

. '.

"
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We CGri concluae fro.' ~he above ~nb~.9.ven the
-pATception o~ theae ben.f~t. enG 91ven·· .uf£~c~en~ .resourc••"
.~~ inv~s~ .n i.oroved stoves. ~he11nane1el ineent1ve. ~e

.l~prove -c;C?nyeraion· efi.1c:).en~1a.·.-~ it urDan.· ar...a 1.· exc911en-c.
The sGvihga: to be. realized are all in eaah and would flow
.r<tl...~x,;.. l yqil1cl<ly~'" Th~ av.r~ge' :faM1ly. now a~nda a~M_her.
in' tneorder of' $160 per year (13S0~week x sa ~.ka • 450
CFI\IS)'on eo.oK1n9 ener9Y,' Thi~·1. b.t·~en '25-30% of' .~otal

ineOae;. I( all cooking were. don. on'iaprovedeetal atove••
pot..nt.al .aav.nqs. c:>~\,ld .be aa Much as S96 per. year . .wh.ch
~. between i5-1S% of ~otal .nou.ehold incoee. and probably a
eueh h1gherpereent of ca.h 1neo••s of poorer hou.ehol~•• -

."'--
. Lieited peJ"e.ption of' . b.nef1t.,. advei.e econo-uc,;

.cond.~~ons.nd ..xtreee c ••h .eare.ty .11 inh1bit the .pre
rap1d spre.d of iMprov.d stove•• although. the Bo%o cera.ie
stove. est.blish th.t the pub11c'. d•••nd .n~ the pr.vat•
.secT.or : i.niti ..tive.· ne.ded; .to. a ..tia:fy th..~ d••and wil~ grow

,evEtn without qov.rn.ent .....i.tanc.: Th.,approaeh pf the FSDP
prQJect ahould. be.t.o pro:vide t.h." eo.t e:ffic1.nt .upport· "it
c.n to. encouroging • proc.aawhieh-i. alre.dy-...nderw.y~_aDat

which ia known to be :financiolly'attractive and-in the social. .
1ntereat. ~

Eoono••c Analysis

..

There

i

,I
·1

, -

.
It ~".M. unee••aary ~o .atabl1sb that 1aprov1n9 stove

.:f:f1cienei.a' is.n econoMiea·l·lV aound. undert..king. 91 .....n itli
1inanca..,1 attJ:activen••• and··.the ·pot.nti.lly atrong roi., of
~he" or."..t.e aector. The r.al·purpoae6~ any econoeie an~·lyai.
,-aa: opp~.ed ·te;>· .£i-nancial . an~lY.i.): .-is -to eo.pare ._ ~..;ien

'ef:fort ··to·:th" opport.uni.t.y. eoata1or·,aoe~ety.as.a vhole~ . Fro•.
. th1a .perapeetiv4l.· .it'.. 1 ......e:ru·'~ . :to<.......wh..t:. the' ':eeonoaic~.

'. t.iaaeof:fa_Oultic be' ·betwe.•n -wpOd -cona.r"eti.on :e. e..g.in.t -otb.r
'~oa ·supply/d nd '••••ur.. ~· '.' . - . -.. ... . . . ' ;_. .: :;. -~ -:-

···:.l:Ceveryone: 0:f~th';"'''i7.S()()'"hous.hoiCi. ~re q1v~n. -tree
gLcharge. ~wo i.proved .etel _tov•• , and if .aeh.atove·coat

- th.····publiC aec'tor a whol••al'.'·price 01 1500 CFA. ·th. total
".coat would . be 81:16,000. . If all the .tove. were u.ed, t.he

annual wood .aVing. would ·D. 63.000 .3. To produce an
.~uiYalent a.ount o~ .wood per year would. requ1re at l.aat
SQ.OOOHectarea o:f woodlOt.. If all the woodlots wer.·
eo_pletely eucc.ae:ful. if all were .atabliehed without .ny
foreign teehn~c.l .a.ietanee pereonnel and without the need
:for' di99in9 a well, .~.tabliaha.nt eo.t .lon. would be
$10.000.000 (S2oo/Ha). with a 5 ~o 7 year l.ad ·t1•• be:fore
full production.

Conclusion

•• ~ stron9 caae :for. e.pha.iz~n9 e:f:fie1ency
1aproveaent. .. s the leaat cost aeana o:f iaprov1ng
supply~de.and i.balanc.. for woodfuela ~n T.h.. F1fth R"9ion.
Th~s does not sugg..st that ef:ficiency 1_prov••ent w111 bring
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· ..bout ··supply-<:t na e·C!u~rH'r~u. ~t wi~l not -- nor th.. t
·• ..up?ly ~ide-·.•& urea are 'not woz:thwhile;.··they· · ..re.•i.ply a
~ore coatlyway o~ •••ti~~ e~r9Y n••da. Analy.i.·.l.ewn.re
~n th~s p..per alao ahowa tn.. t tr.egrowing int.~.nt~on. .ay
be .ore urgently needed fGr .o~l . and w..t.r COn.erv.~~on

·:r..ther·· th..n .i:~T· energy product ion.
. ,

.. .G~v~~g ....w.y .•tov•• ~'.'. not propo....c;I aa the .o.t .~i·;oc.1.nt
.e.ns 0%. bringing about the~~ u.e. Giyen the relative co.ta
o~ for.ig_ technical a ••istence personnel' and of .tove•• ~t

.ay b••ore efficient th..n .o.e.o~ tha other option.wh~ch

h.ve been tried in A~rica. but the De.t approach .hould·be
deterJIlined by field. peraonner.· . Anyone of .. nu.t..r '(i£

ftl<t.ernativea can b. exa.ined: ·providin.;(··.tovea to wo••n ~n

exch.nge for -.o.e aoc~.l,· . poli tical . or' co••un1ty .erV1ee:
aubaidizing atov.ea. to pro.ot. ..le.: cre.t~~e.....ll-.c.l.
~in.n.eing .echan~•••:. proYidi.ng tech'riical •••i.t.nce to Bozo
atov•••~era t~ 1.proyetheir ·.tove e~£ici.ncie•• or••~.ply

providing ~he neoe~aary .upportto the .arke~ proce•• that i.
already underway: !onthout sub.idy. ..'

•

.-. .'

.'

,
In all .caaea. aen.itization e~forta;ai~ed at con.p.er.

~nd at· produciion, .arketing 0 and finoinc1al 1nter.ediDr~e.
will banece_aary,'end should properlY be· included' in tne
cost'g o~a ..tov.a prograa.. .

.'. . . Fi·nal·ly. wn.ile it' i. not· a reeo••enaation 'o~ d'Ja ·.paper
that: a rural ._.cookatovea prograa b. an' expl~cit part ·o:fth.

~_ FSDP, ·.it--_ahould b. noted' that··.th•. _-~rban .tovea_ b.~ng
, . d;oBCuaaed burn-:.:wo.¢. _'not ch..rcoal.·· ._Th.r.~or• .-- :t~ey er._

.potentially use.ble- in rura-l.-areae· ae-:.wel~. The' poa.;oble
a ..onatration c.tfects :fro. urban ~GrurDl~ai...a:,,~.·at~ong.

. and- ....rr.nt-'~cio.. ~c.Qnitor1ng.to - fi.nd~oppoi-tunitie.. :.tor····._.
:' .•ncouTa9in·9rur,!~_~di:f_fu.ion:~n'.:1..t.;"- -y_r•• ~: .:. - - -

. - - . ,'. .. . .. ." -. . ... - .. . -

"'" NATURJlL FOREST "AJlIAGE"EflT: .

The f1rat at.p in the ..nalyai._ Q£ thie option ;la a
oefinition 'of wh..t technical .....ur.ai~ would 1nyolve.
However; there 1a no hietory of natural :for~at ...nage.ent in
the ~or.al aena. in the Fifth Re9ion: "oreover.experience ~n

oth.r Sahelien countriea h... shown' that there are nu••roue. ..
coao;onationa o:f .....ur•• which e..n be conaidered. depena;ong
upon the .anage••nt ob)ect~ve. and on ~h.. t 1. appropr;oate ~n
the ape~ific area.

...

-.

. .

'.

. -

....

-.
-~:.

' .. "':' ..... ;,

-- -' ..

At this .tage in ~he FSPP de.1gn. the econo.ic analya~e

.uat eatabliah what k~nda.of .anage.ent ..pproach.a, if any,'
would be -eoat-e:f~ect~ve. Accordingly._ two "base c ......
scenarioa have Deen construc~ed. E..ch·of theae. plus aeven
Bens;otl.vity caae... h ..a been teat.ed -f-roll the eeono.ie ana the
-£inanciel perspective.
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T""H!' I I • ~ SnOWB t·n. b"B'" 1 and baBe·:i ....u.pt.1on•• ·.'
Typ1cal data ·..nd .ana~••ent systeM Opt10n. are dra~n ~ro. tne

, ~nnd r",&"'o lIanageci pro,ect. (8urki·na Fa•• ) anel th. Ga••••lbod1.
.. For t· .Cl",li?",r"~ .'·.A nu.ber or· ....naqe••ht 1n.1ght.ar. drawn

iro• ....",t4ngB 1n Baaako with Dr. K,.l~: Cnri.toff~r.on.

Pro,ect' U1rector 'or tne oinaer•••o Pro,.ct. and£roJl John
H"'er...n .... Teenn1e"l IIdv1.or. for· (;u••••lbodi •.'

8aae ·.1 . a ••u••a' that wood W 1 11 b!" exp10.1 tea i or
co:>......rclal.Bale. and tnat no 10r••t by-proC1uct•. w11,l,,:>e .old.
EstaDllsn.ent coata per h.ctar. 1nelude iene1n9 anei,
'£lreDre8ka. Recurrent' .,:·co&t.a 1nclude a coaDination ..0£ ...........
eo••ereial and v111"9. i ..bor. V111a"'8 l .. bor ·1. 9 .. id u'.,.Iu..nd. ~. '.
w1tn 30%. ~t tn. wood,harv••~ed by,aueh labQr. Av.rag•

. tran.P91't· d":sta!"ceto .arket 1.a .n l.port"n~·de~~r.1nant 'ot· "
:flnanei,,;,v1aD11ity. Tt..' b ..ae ·caB'" ·(both. b .... 1 ·and b••• '.2)
~~su.eB c~la Qlstance to De lOu ~~lo.etera. Dut the .e%teec 0%
eti"n9ing tranaport. dietanc:..... is tr.at.<i:.xp11eitly below.

. '

.'-. ".•.B.ftse. ~ :l._~ .'t;,,-, _..·••.nJ..u•.,~an.9•••nt.·~~ca•••. It 1._ •.i-~_11.r
to tn.·· aO!:>roech ',currently 'being ·tried. ·wit.h .0•• • ucc•••• '~-:t

l:!u",asel!>0~1.-. , 'It: involve. • .....eguig only tho.. .ub-ere... W1 th ,
auf:! ici·",nt' . :f or",at. ..l.and. to .•eneg. -(rather than ...negi.&g and
prot",eting· 'an ent1.z'e. rectan9ular apace). Ho ~.nC:in9 ia u.ed.
Th",r",:£ore.·· . the only · ..1.nve.t.en.t ,. ·co.t. ·~"re. .0•• ·'.ite
pr",paration" anes :f1rebr•.aka. -Recurrent ·co.t.. 1nclude around
tne c~ock 9uer~ protection. In thiace~•• wood product. er.
larg",ly non-co••ercia~iz.d (60_>.

"
~inaneial An~lyaia

·This an~y..ia· '18 iunde••ntaUY,Cti:f:f.r.ent. iro. ··that 01·
the' otl;nlr: ,1n:t'tiat;..... (1~-:£ield t.ree pl.anting•.windbreeic•••. "!
coout.ove.) con.idered •.cin .thet, t.h.·:f>:n.nci.aL.enalyai.:ia not.·:''':c
caTried out:· irt-i., Oe-per.pect±ve.,"'O:£. -1:.he· vi-il~.r.. ~__i"plY - .~.

. tsecau_d\.·_ia·not .the :investor•.:~n.t:.e.d... i-t.-..xa.ih••"'t.he-c:••h .'
co.t-t.ene1i t ~-c i.Plicat.ion·•.. -:for -.:. fc.re.t '·· ••nag•••nt; ,. ·arid ~

therefor",b8co... .n indica~or of the au.tainability of
';peratl0n. without continu"'d 'Public·.ubaidy.'

. . .
. In'pJ:'a·ct...cal ter.... . thia 1.plie. th.t.. v1.11a98 labor

obta1neg in exch..nge for'wood i. not given a .onetary·value~

In th&aa•• 'way. the wood provided Villager. for th.ir
collee~ion worki. ai.ply deducted :froe the overall quantity
or wood wftich 1.••old co••ercielly. The financi.l analy..i.
doea not aa.u•• that the public .ector 1. the only po••ibl.
eanage.eritagent. howev.r. Both D£ndere••o .ndGu••••lbodi
lOr'" exp...r1.enting. with cooperative village .anage••nt
Byate.a. w1.th caah ret.urn aa well a. environ••ntal
stabilization being the prinelp.. l ob,ective. of the coopa.

In bas", 1. ·the IRR 1.B 8 ..571<. 1:£ 70'1; o£ the wood i.
eo~.erela11zed. with an av...rege transport <ii.tance to .arke£
030:100 K.. Ii r·.... l wooa prie.... 1n tlopti increa.e by 3'1; per
year (eaee 2'. th",n IRR rl~"'& to 13.35~. Caa. 3 shows the

27

. .'

.-



•

.'.' '-

------~--~---------------------------------------------~-~-----

.~., TABLE 11.9
,NArURAL FOREST MANAGEMENT

BASE 1

." .
BASE':2

..
•

.'

. >. ~------~.,":--------""- ---- - _._--_._-----~--- ---- --------------------~ , ...

, .
J'

• l00~

• 6Oli:
<c

Ote
300
30

. 32.8:10
1.000 '

15.000
12.500 .
4.000

.'

PER HECTARE <CFAl

RECURRENT COSTS~.

Parcent ·,Vil.lage.Labor . 5Ote'
Village -Labor Rate,·, <"'of wood) 30te
PercentCO••erciel Labor '50te ..
Coeeard.:l .Labor Rate <CFA/day) . •. 600
Collect.i:on -ti.e/e3 <hra> :. " ' 30
Guarda <2 ahifta/,365daya'par year)<CFA NA
Other,Recurrent-Coata/Ha (CFk> 2.000'

ESTABLISHMENT COST
'. Fenc1'';g'

Site' Prep~ation
.. Ott\e-r

".----.---.------------_... --~.--'--- ---_ ....--~-----------~-----------'-p---

I
t "

r'
'-

.-. .

l .' .'

I'·' .' ' ~- ,
I . - 
f~- - •.-:-.

.. '

.'

..
100.-

',' e
100" ., .

'4,

0" ...
1· .-

" ...... 1.3 :~..--.-i',..- .... --:

·2'.6
0.03 .

1

500. 
.~

100
~ lIA'

e .0'
: .1

-,.'.,, 1.7,
3.4

0 ..03"
1

GENERAL· ASSUMPTioNS ".
" . d. ". Hecter.a lIenegeit

, EX-for••t'~d ·pr1c.· '<CFMKg).
. "Averege tranapOrt' di.t.nc.'<K..)· .. ··.
.;ViUag8.~ pr.ic.«:FA/Kg)·::·c~·,.. · ;.
,WOod prie.-9r~th 'rat.,<~/p.il.)''~'L
Uneai1aged ::fore.t·. y1eld <lIlS/ho> , -:"_.', .
lIanaged, :Cor••t ·yield ~<e3/h.) ,"', ."
.anaged ':Cor••t.· yield '<Stiba)":~' ':~ ,'.. ><:
o.grodetlon rat. 'I/o .onag•••nt <_>
Ti•• to Z.proved Vi'eld <y••ra)' . ,

. .
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•
·E':ffc~;C"~ '-of -:c~,..erc~a·11z1"~ oy'::!'rodueta (fruit. karJ.te...tc) 1."

. t r.e. v.. l Ue ot' ~(IOV eFA· p..r hec~ere (. 7~ . "i l09r.... per tr_ ~

",.)(J 't.rees., Per h!"ct..r,e. ~ eFA per K~lo~ra. prodbc.r pr1ce
before·tr"Qapor~>.8ec..uae .any of the .1nor for••t' product.
a~ not in fec~ h ..ve ~ell establianed eo....rc1 .. 1 '.ark..ta~'ee.e
4 ex...ines theop.t1~n of u.~n9' ~uch product~ to pay v1ilag.
l ..ttor. le..v1nQ the .n~ir.","ood ··h.. rve.t .. v.. ileble· .for
co••erci .. i aal~; Case 3 haa ..n IRR' o£.15.5_ nd C.... 4ahow.
an lid•. .oi 12. -;I"'. ' C..... 5' r.i.. £ns' 'all 8 10 1 •••u.pt:10na;
except tn..~ 100_0£ colleetion 1a done bYV111.g_ 1.bor.~1th.

'the 2<0/7(. ' output sp11t .a' before. . The· re.ult. of 'the
:financi.1 .n.lys1a for 'baae 1 ~nd e •••• 2-5 .r••ho~n ~n
Taole'lI.lO. ." '

ae... 2 aa~u... nof.neing. 1ner••~ed ,guerd l.bor e~d,

;1.00'" vil·l.ge lebor uaed' for coll.etion. Thia c .... ,eaau•••
th.. t only 40- of'" the wood i.' _nt to .eolli.erciel urb.n
...rket....rid ,th..t th.·r....ind.r ia,u..d by vill.g.r•• Th.
v ..·lue of W09d not .old on ' eo•••rcial '_rk.t." aub.t.nti.lly
exee-eeds ·the velu" oi' villag. ·l..bor.Thi. i ... direct profit
for the ,v~11"9'" cooP> bU't do•• not occ:uJ" 1D,c••h t.r•• ~. V.ll
the .uatain.bilitY~f-~oreat'~anage.ent'~n th1••od.l·d.pend.
'on .t· .ie~at ••etin",. ea~h flow r.quir•••nt•• , Aeeordingly';' both

'the Qver.ll- -£'in.nci..'l. -- IRR (wh.r.·'non-co•••rei.l wood retained
.& th~coop'a profit 1. valu~d.t half ~h~ eo••erci.~
p~oc~cer pr1ce>.and th.ca.hIRR ~re ealcul.t~d; Th. ea.h
IRR 1'a approxi.a,tely O. augg••t.J:ngthet ·the· proJee~ would not
oe' profi~able %ro. a'~a.h. per.peetive~ The over.ll IRR. on
tile o~her' I\anc'•. 1S ,10.5". ". _. .. ~

." 'lo.
~ , ."

.. :

.:i
" ..

Case '7 ••au.ea.'.:'3%· annu.l· tilorea.. 1l'\woOci .prie••~··

91,v..n .the .b ~' 2 .fi-••t!W;'~k•. .<rRR, 1,a~ 5.2" f ~r e.ah a.nd 13.7_ ..
over."ll.. -. C e B'. .dda ': 1000CF:-A:tH.~·0% . c~•••rCi.l.1z'-d"·: •.'.

, oy..;prociuct•• ~,ra>:.in9·t.h•.,-C!v.•r.ll :'IRR tCJ·16~6"·,.'anci· : t.he e ....
,. return ,':'~' 5l1i r :', c 'g, exeiain••':,t.b., .:f£ee::t· of. 5.01lr.lower' gu.rtf- .: .
:-.- ·.'co..t.••·.·:.Tb1• .::..a e'a '"t.-b.t:-:ao"-.- ~-o£-- the' ..gu.rd'···••rvic••··· ere: --- :'

-'." prOV1<18d ,-:on' '. ,:·.non-"coio••rciai:ba.ia.-hY ·•••ber.r-a£, th.: coop: ~~.:. ~." ...-.
Over.. ll IRRi.' 17.3'<. wh:llec...ti IRR 1. '.,.1". Table 11.10
alao au•••rJ:%es the f1nenci.l'r.turna for 8... 2·.nd C•••• 7.
6 and 9. •

r19ure 11.3 'howa the .:ff.et.a on the 8a•• 1 .nd 8... 2'
rates o:f return~of changing t.ransport d1.t.nc. a ••u.ption••
Bec.use of it. lower,r.lianc. on eo•••re1.1 .ark.t... ba.. 2
18 .nown 'to be' 1.... a.n.itiv. t.o tr.naport d-iatanc••. Thi·.
under.cor.a the £aet, t.hati ba•• 2 .i. a .or. appropr1at•
• anage.ent,.ode fOr rel.t1vely i.olated .nv:lron.ent••

F1n.lly. D.C.U•• y1.1d 1a ••aJor unt••t.ed •••u.ption ~n

'tne an..lya1•••••rie. of c ••e. w.re run ,to ~.leul.te the
1.pacta of differ.nt yield l.vel. on both b••• e.ae ~.t•• 'o£
return. Tn.. resulta of twenty aenaitivit1ea per:for••d (ten
:for each b..ae case> .re plotted 1n Figure 11.4.

~cono.1c Analya~s

o co••erc1al labor 1. valued at 60" of the rate uaed in
the financial analvais

"

'"
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. ..,.. .. - .--------------------------------------------------------------------, ,

--- ~-----"-.------- ~--------~-- -- --.-------~- ---------------------- --.~--
Be•• 1. 8.6. ','
~•• 2: (Wood Pric. R~••• 3. per V.ar) 13.4-
,ea•• 3 <By~product. of ~.OOO CFA/Ha) 15.5%
ea••• ' <Villager• ..Paid with By-Product.> 12.9Sl
ea.. ~ <All Village ,Labor> , 1~.0.

"

r
I

•, "

TABLE II.I0
Su••ary of Financial A~alyi. R••ult.

Total. "
IRR, •. ' .'.. .-

-~-------------------------------------~-----~-----.----~----------_.
, '

ea.h
IRR,

-~-Tot.l

'IRR
, "'-.

---~~----~-~---------------------------~----------------~~-----~---
Ba•• 2
ea•• J
ea•• s'
Ce.e ,~

<Wood-Price Ri•••·~. per Vear)
(.oft~Co•••rcial By-product.>
<50% ,Lower 'Guard Co.ta)

0.0.,
5 ..2%
5.1.
'4.1_

10.5%
13.7_ "
16~'6...
17.3Il,

, "

~~--"-:7' - - - -:- -- --- ----:- ------ - - -- - -:-- -- --,- - -:"" - ---- - .. -:---- --.~,;" - --- --.:- --- --
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Q 1;he' ··v~ltlf?",t ~o~d.··; .. ''5& "'e:a·~ur.d jon. 1:hl!' f1nancial
a.na.1Y"Slft by :cC?.."ercJ..el .arket ~r.odueer or.ices. 18 e.t.1..a~ed

~~ .i'~' ',;;;A/~9. l,n1. 'f19ure 16 an ...t1a"te of" 'the, 10"g ter.
,5uatetnaoie, eoa~ of wooo Drooti~t10n ~n th••1fth ReQ10n. It. - . _.
r.t"lect:a ,...qe11vered·....rk.t pric. cona10er..bly 1n .•lCcea. of
~.cuTr"nt pT~cea~-'--.whrCh are Daaed ".on col "1-ec=r.:.1onof wood aa e
"f Tee c;looa • ."

.' ,
•

,

. ""

.'
'. !

,r
I .

, ,

0&Oa.er~1a~,£en~1n9 18 aaau••d· to be 1aported. ana 1_
""aoow pri.S'.d at. 30% ri,igher' ttu,n the f1nan~iai ~oat'. Thi. 3O'l<

. %.l<;lUre doe. n'ot ·:'repre••nt a "b••t gu..... t..~hn1cal eati.at•
of theahadow pr1ce ofSore19nexchange ·in "a~i. for a nu.ber
of reasona. Fi~at. there 1. in.ufficient ~ata on the "al~an'

.econoay .. , ,t in~i.l.Iding the .·i.pact. 0:1 i t.a part1cipat.ion ilJ t.h. ",'
:ir~nc'Zonel ·to 'lIl~ke auch a . det.er.ination: . aecond. we· ..ere
una~le to obtain accurate d~ta on 1.port'dutiea. which ahould

'properly be' reaoved :iro.·the finaneia,l .coat. Defor. applying
.the";hl\loow ,pr1ce, of:for.in9 .xcn.ang.: ··t.tl·i'rd. t.h•••t.1.ated
'Coat· offenctng 1a. 1t.el£ 'dt'awn :iro'- non-lIal1an sourcea.
Tner.efore. the 1.pli.l;I, ahedow·pr1ce ion thi.· oa.uaption ia
oetween .··30':50"'~ - which '1_ thought 'to be- on' t.he higher' ·ltnd ot
tne proo8bierange.· .

. ~

~.

..

. !

-:..

-t...

~........
~ - '

'F ;-",.

. 0 tne outp~t 01' foreat. aanage••nt 1a~o lon98r ....urea.
~.a. 1n "ne :r1nan~iai analya.a. aa ··the tot;:al: -yield per' ft.ct.ar••.·~·
Tne net gain to aoc1.ty 18 'only ~h•. incr.ll.nta~ yi.ld "h1Ch

. cOlles iro••anaCJ1n9·the· ioreat. Ho..ever. -thiS reouct.on (froe
. 1:.o~al·' 1:0' 1ncrellenb"1 > 1a ....offset .. -- over 'tille ~- by ~h.
:f",rtr-er aaayaptl'on that in. the abaeric. o£ .an..g.';'·ent ,the
~ore..~.....ou·ld· be degrac:fed ' .. t .in.'" reie of 3'" per' year.•. ·

·rne r".u'lta o£:' t.he.•conoll1c .,nely.ie.o£ B..... 1~" . Ba_ 2
'. and '·.~h" related,·. a.n~t.1vi'tY,,'C:,,_."areaa••ari2ed 1n Tabl.- '.
·,'1:1; ;i.l... , ":Aa ·.-i::h.et· ·.taDI.a"-: inGic.t..... ~ ~·th•. ·baa. J'lo <end.'

ae..a ..t-i.Vit14'.>'JR~a vary--t>et....n:..1-<& .-8.. ·.n<l 2ci.7"'·.· B... ·2 <end' - .. '
aena·U.i.vit1.a> ·.IRR vary-betw••n 26.4%.:: ..nd'.':..31.S"' •.: All .th.·· .
natural·"'-·-£oreat.' "·'.an..g •••nt.'·"opt"iona '·conaidered -are· higbly '.

'.. prof 1 taol.,£roa a aoei .. l p.rapect1ve.

• Conclusions·

at laaat
and cl.arly
nu.bar of
...ke it.

..nag••ent
. f1nanc1ally

Fora..1 .atu'g••ent tbaae 1) 1a '11kely to be
...r91nally viable £ro.a f.nancial.atandpo1nt.
pro£ltable fro. an econo_ic on.. Anyone of a
reasonable·.•cenar1oa (aucha•. caa. 2) would
£inanc1ally attractive.s "ore i..portantly.
var1at10na (ca• .,s 4' and 5~ would .ak. it .
prof.table.

"1n••ull Ilanage~ent ayete•• (baa. 2> are Doth financially
·ana econo.1cally attra~tive. However. there 1a 11kely.t.o be a
problea in ~ain1n9 aufficient cash 1neo.e' to offset caah
coat£ (both 1nvest.ent end recurren~l. Guard coata ..re the
pr1nc.pal recurrent c ..ah out.lay. and, cooperat1ve ~ ..nageaent
6ys~e.s Wn1cn succeed 1n'lower~n9 those coats cen ~iv. the

33
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TABLE 11.11
Suaaary o£ Econo.ic Analyi.R.aulte

'.

-------.------------------------------------------------------------
'rotal

IRR
J' '~ ... p. ,

1e.2Jl

(Wood Price·Ris.s 311: per Y.ar)
(By-products o£ 2,000 CFA/Hs)
(Villag.r.Paid with By-Product.)
(All Villag. Labor) .

-------~--~---~---~--------------------~------------------~----~---. ,.
1~,"1I:

19..011:
20.71<

B.a_ i:
".Cae. 2'

Ca.. 3
Cae. 4
Case '5

'.
~--- ..----.~_._-~----.--------------------------~-. ·~-----·-"!""'·--------t...;------~ •

• ' Total. ..:J
tRR-

. . . .- .- - - - - __ - - """' ._ ~ ~ __. - ... ~ -. :- 4 ... _

_ 1••

Ba.... 2 ,.
C.•a. ·7·(Wood·Pric. lU.••• 311: .J)'tr-Y.ar)
C.se .e· .(Non-Co•••rei.l By-producta)
Caa. 9 (SOli: LOwer Guard' Coat.) ~

. ,

26.4.
~;~.

31.e•
2e·.1"

" .. " . .
~----~~:~----------------------------------~--------------------.---
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"

~
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---........

oro'''O;-1: c ..",h ",elt -S\ltt 1c1.mcy whi·l. oiao' oehu.vin",
a~~~oc~1ve overall %1nanc101 IRR.

. .

a "e.ry

Tn1. e~pori.nce nee.aaarily colors the. fi~an~~al

.·.analyais·.'but·it focusses ·on·tryi!'", to. deteraine' under what·>
· cOl")d"1\.1ons· :£in~,"ciolinc.ntiv" a.v .. be high"r, rather than
· DU11d1~"'1n the ossuapt10n that it .ia low.

,-'
.. ~.

. . .

"/I.. 'nusber of" uneert01ntu.. 00a1nate the an..lyaio. of.
vi11age ~~dlots. Experience in the AID V1liage Re£orestet10n
ProJect in the Fifth Region haa .hownveryalow adoption of
...oodlot••.• low suat01ned intereat 'ond very low survival rotes,
%or both s.edl1nqs.aRd proJect init1at1ves. ... .

.-

.~.' .

Fin..ncial. AnolY.1••
'.

, . 'fhe investa~nt·eosts 'occur in. ter.. of'.· viilO"'';; labOr ..
• "ier·iois :.ond . equip.ent .(toola, fenei""" well), .nd lo"d ·f
.: Wti1'Ci!' aoy or ...y not. I)ove ..tor icultur.. l potential) ~ ihe:

. benefits' can be view.d in a voriety oS waya: 10DOr aavea on
"000 'co-il-oct10n, other. direct benefits "to "vil10ger·. <fru1t.·

__ ••ciicines.; conetruetion .aD-eeri.~.)" eeah inco••" (froa allY -or
..Ii. :£orest·pr.oducta .. inc.1uo'ing t"1rewOoa., O1:her woad. fru1t·,
etc.:) and -the percei·ved· bene£it. o£ o'n. iaproved environ·aent.;.. - .". .

- "..

-..

•

-. ::'

-'.':'- . ~ - ....

, .

The. ba•• .,:.... assu.ption. are.- l'!iliO out in ,able .11.12 •
• : .' "It . a".pites" cos.ercial fencing. no 01.11, ..use of land. clo_" to

the" v111ago; 'with :agr1~ultural potent...i 0:£ 541 kq/h. v.l ......
at ", 70'.'·:pFA/kg· <50"'£1111001).' no coa••rci.l· by.-prOduct.... · ..ood ,"

"c'.'. yi<tiet';o£ 1.5:·...~lti. ait!i vplage.utocolI.u.PtiOno£,':all outp.llt,··
~'''''J;l'1S ··i.ph.••., t.h..t ·output·, t. v.lued in " .tera•. of, . ti.e .
aOV'1"9&)·•.:' l..bor valuat.ionaare a.: in tb. e9ro£or••try ca_.
alto' ..re shown,in T'able' IL·12'•.The re.\i.1ta of the .cQnos.ic erid'
f~nancialenaly.i.of villa9.wOodiotiJare ahown' ~n Table'
Ii.13.· The' be•• ·c......ia c~.lIrlY un.conoa1c, 'lith an IRR ot.·
-,2 .8%•..

..

:

Ca.e 2'siashe. invest.ent cost. by replec1n~ co•••rcial
fenc1ng with I1v. fencing' and ua1ng non-agricultural land.

· .Ev..nif it a ••uaed thllt. the non-.gricultural land 1. n·ot".o
far fro. the v~llage a. to increllae collect10n laDOr t1.e ..nd
not so poor as to dec~e..se yiel~, th.. IRR re.a1ns negat1v.
(-1.9")" \

ea... 3 lOoks ..t the iapact of adding a well. We aa.u••
l ..nd which 1S not .uitable for reinfed agr1cu1ture 1S useo.
thereby reduc~n9 the land co.t. Expected Y1elds are asaused
to r1&e to 2.5 .3. The' increaaed Y1.1d .ubatant1ally 1sproves
IRR. but the co.t of the well .1:i11 hold returnS well below
est1.ated pea...nt discount.rat.es (IRR ia 4.8").
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, TABLE II~12 ,
Sas.-:COIa.. F1nan,eial Aaau.apt10na fc;>r Vil,U,,,,e WoQ~Hot.

--~'~~-~~-----~-----~-~:_---~-------------------------~-------~----

'1&4:' '. ,

748

.0 t-
, .'

.~". -

iNPUTS
Inveataent Inputs

, Labor
, Peek

" ", Off-Peak

R.current Input a
, Adult Labor,

, J;'~ak. _
'Off-Peak'

<.:hi lci l.abor
Peak

"Off -Pe'ak

. Land

Total He '
K9/Ha/Yr

; ~ Pr-1ce,Kg
... raliow
,otal Land,
, Value Ie 10")

. '..
,FENt;ING '
0'· CFAi".t~r

,-:To"al-- Kelter.'

300
1200

58
1450

57'
231

,18
'·541

70
50~

975
1700

..-'

.OUTPUTS
'Wood

. K!l/Vr/Total

'Labor Saved
Adult Labor

Peak
Off-Peak

C'h11d Labor,
Peak
Off-Peak

PROJECT LIFE
Veera

, Veara tc! FUli
Production

LIIBOR VIILUIITloNS
Adult.' Labor'

Peak
Off:'Peak

Cbild Labor
Peak
0:f1"-:'Peak

, ,

.-'

, ,
, _70

:. 187

",20
•.~ . -:1
'" &.

1400
125

840.7' ".

,"

..,,: ..

• ---- .-- -y '"

. .. . - .
• < '. -,....~ ...... -.-- .-...,.- - ."

~ ,
~ .' . - , :",,:

.~ ~ _._::-' _.__ ~....; ..::..~~ __.::: _""": - .. ~_ ~ ~..:.:__ ~ -:- __._ :~:- _ ..~-_ - _:" _'_ - ~.:.. - - _.:. - - -:-" .:. _._o_.;-.!_ T,- .:-_.;,.. ..~ .

,'baoor 1nput. 'anC! .•a"in9.···,irid~y••. "· Labor:. vlllu•• ,:1n 'C£lI/day.
Lan'l val¥e,"'"U8 H.a·, )c '541 -k9tli!!,',;~ 70FJ.Kg x .~ 01; :fa~'low) J

, ,'.' AboV... 'd1 vi!'1edl:»'- ·,.20.~~{fin"nc~aX·-d.iecoillit rete)' .

.~ .

I'

:1'
,I

:- .
7,,~ '.._.

l
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TIlBLE II .13
R••uit~ ~ill.9.-WoodLot.

Fin.nci.l Econoaie_. . ..- .
--------------------------~-----------------~---~--------------

-----------.------~--------~--~----------------------- ---------

.."'."'.

,
..\, ... ,-5.67_ -

-7.77tt..
2.29'<
_7.3Uc

13.89"
13.89"

Nil :

--2-.79-
-1.8811I

4.82l11.
lO.34_.
15.7311I
-8•.2~-

2.9211I

...... '_(Non--ag Land>
1Well; higher yldt
(Fruit)
(Fruit +ay~prod}

<Co•••reial Sale)
(Higher- Ca.h Valuation)

Ba•• C•••C... 2
C••• ' 3.
C••• ·4
ea•• 5
C••e 6

."ea•• .,

,- .

,1"

i-

>- ..

,
. I . .I:'" ..-

- ~---~-.-.-----~ -- --_._-----~-~:;~~~~-~:---~-~--~----~-------------_.:-.---~ ..

.'

,-

".

..-
..

. ,
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...,
'.

" ..

"

orooliction of" lV.OW kil09ra••..o:f fruit.' per ·year. ·"...reg·.
pr1C. 9£ fru1tper kg i. a.au.ed to be 15CFA. net o~
~ranaport.. lR~ i. approxi.atelY 10%. ~a_. 5 adda·~ther foreat
Product. ~or· ;co•••rchal production •. whoa. value i'a equal to'
t.hat of 10.000 k9. of"fruit~ IRR' ri ••• ~o 15.7%.-but·. r ••ai.ne
be.io", . the 20 ..'p~rcent level" at . whicn ~••ati.ate peasant '"
d1B-eount rat...·•.. ·

".

.':."

"

."

... --:

: , -
.' .

:;" .. --',
, '..'.

.. --, -

The •••uapti~na·of c •••• 4 and 5 ,are optia1a~1c 1f,
V1ewecl ,1ft, t.er.a of' r.pl1ca·tion. It ia unl,ikel,y, that the
coa.ercial .arket for fruit and for••t producta could auatain
pr1cea if' "large ,,·u.b.•ra .0:£ vi11_g._ w.r. .ngage!i' 1n
coa.ercial productiori. ,'Howev.r. the·valu. of the caa.ai. '-to
underacore .that:atpr•••nt the .ark.t~an_prov~de incentive.
1;0 tt)oa~ ·...1'10 :.upply· it f~rat. . .

" Ca.e £> retaina all c ••• ' 5 a.au.ptiona end. add. th•
. a ...uaption "tnat ",11 wood produc.dia ·aolod oo••ercially•. Thi..
1. ·thougnt,' to, be ••p.c1ally :rel.vant for 'far••r. around

,Hopt..1 who o;:ould.•u·pply ,'co•••rcial"urbanf~.lwoodaark.t': It·
i" .xtr"'.el"Y,intere.ti.,g -tono,t.~·-that ,Ii~R . goe"- 92!m..,-.t.rl' ,.J
.harpIY~in·thi~.c.nario~ ,Whil. it ia. of courae, ~oapibl•
that' thi.. i.p.lie. an overvaluation 'oflabor ·t1•• <.l ••• : that
tne ...... lY.l. aa.u__ the .labor, saved' In autoedn:su_ption. of
wood ia ¥Orth,aore~han the 1nco.e- derivedin,a.lling it>,'a
aore convin';ing'argu••nt ••••• to : be that co.aercial .arket·
pr1ces' do not., now'ailow' for the. coat. ,of wood' production. For
pr1ce.. 'to ~over product'ion coat. they would hav., to ' i.ncre._,
froa.20 CFA ~er kilo to aoa.thing between 35~40 CFA/k91 with

" thee..r:,(re. 1ncJ.:e'!"mt· 9,oin9 't.o the produc.r., .' _. " . ,

" ',:' ·E;·ven·'~£'<... ,.",-1ow ..for- th.'ver.y ;·reali.tic -proepect. t.het
. p"a&eilt~,~'vai~'_ea.h' 1':!eO....UCI} .'?~. -tha~ loebor, :tiavin9a.' aJjCl" ~, ~,

_ ,._'lu.:c".~c.t,ctwiS. -j,te equj,val.ntd:abor~.h••. the ,IRR '-i.·
'.Only' 2:<3"' .. ">' .. ', . . '.. ,c,.' " .."

-,.- . ,.-

•'. ;

-;''- . - ..'

..

._:. I

~

;-.,... ..
_0"

" The £ollowing cheng.';' 'ar. aade ~nth••conoa1c an.lyei.:
. non'-peek adult labor·i. velu.d ,at 70 CFA and Child lebor 1.

Cl1ven no' 'va·lue. Peek' ••a.on labor valuatione re.aln the _ae.
Wood· ,output i. valued', at the .ttl.pag. value of wood (15'
CFAfk9J. ahadow price. of i.port.d equip.ent (fencing. well)
are ~ higher than finanCial value•• end. £in.. lly, exten.1on
coata 'for the 18 h.ctar. woodlot are 45.000 CFA 1n the firat
year.~~.OOO CFA'p8r year:for th.' n.xt £ive year. and. 10.000
CF" per y.a.r thereafter. . . .

,

-'.

In the :firat in.tanc••, ··.xt.rn.aliti•••• are not valu.d.
Theae are addre.aed explicitly below. however.

The addition o£ ahadow prlces and. public extension co~ts

reduce the .conOM1C rate of return relative to the £inanc1al.
The use of .tuapage value rather than labor .avinge. on the
ot~er hand. .akes little difference to the overall rate o:f
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l::e.turn •. ex<=epT. when it i. co..pored to C<lS. f> (eo.....rc1al sale
01" wood).' ,ius 18.<:iecause tne ..arket· 'price 01' wood is. ~ell
oelow . 'the peasant ·.cost oi production anei .the .tu.page .velue
1sapp~oxi.ately equal to the peasan~ cb.t of produ~10~.

Fu'iillY. 'the' r.educ~d yaluati.on oflabor.ligh~ly10_r.
~nvest.ent and rec~rrent co.t. This ,1S. 'however., offset 'by
tbe shadow pr1ces'a~d extension need•• ..

': "

, ,
,.>-

. . .-
The overel'l efiect·of .'theae ctuinge. is

econosic IRR lower than the finencia1.1n all
cas. 6. when external oenefAts are not valued~

to ·.ske the
.ca••••. exc.pt

.'

•; ~"

:
'. '

.- ~

In the base ca.e.· toach1ev. a lOll: .cono.1c rat. 'of ':,. ' •.... ...:: :
return. ~xternal benefits would have to be valued at 570;000
'CFA ·.(32~OOO CFA per' hectare) ~Thi. i.· over twice tb. Kono.ie ,.'
stuspage value .of the .wOod produced.' It ••••• high given· that
the woodlot w111 not specifically prot.ct agricultural land
ana that there' are not 11k.ly to be .suff1Ci.nt b.ctar••

:planteq to revers. overall environ.ental degradation •
..

._C· :
Conc1ulS10ns - »." '.

-:

.
.J..
I'. ,
1 :

'.(.
.,

, !
. ~ ~..,

j.

..

, .

F'1nanC:>,a.J.lY; vi11ag. wood.lots are 'not'attrac't1ve _xc.pt
when' produc1ng large'a.aunta.of by~product. ~or wh1chthere
ar~ co.serc1al outlets.~ Ii production .of fruit or other

.f"re-st 'produ'cta '1S' )ust1,fi8d by 10eal .arket conditions:, this
. 1S' "n option Wh1ch sh'ou1d be1nvest:igated :further. It .hou1d
also' be> co.varcea 'with product10n oi food •. for wtHch the need,'

...ui:"l ~kelY:to-be' even .ltronger.· . ' .
. -..

." .""" .Ecant,.1celly, woOdlot.. ·~r. e.quel",y unY1abl·.,; .. ·•• _th~y: .. -
. 'r·..q.u1re 'an' exp.nctitu·re of.. pri'va"teanct pub11<:: roll!aourc... ,!,hich... '.'
.e~ee.d.-'ih.,..v.'lue o:f 'the ·output. o£ wood. '. External' bene£it.····
• a·y . al~"Z:' 1::h"'econo~~c' .,1a1:>11i ty .. but· unl•••. th.- ca.eean:tie '.

....ad.. tb"~ : thitre are, .xtres.lYlarge' , ,.xternei·' :bene£1ttl; .:froa " ...
1!Oolat.ecl ..OiodICSts.·-whieh, ._rve ·no·.direcT.: .011 pt-otectiOn '.,
1'uQcU.on. andth~'t ~the•• 'bene:fit. are 9reate~ :then tho"':.:froia~~ .. ,,,
ape.nd·1ngan Ooquivlpient ·••ou,:,t··on.' other .~pp1y or ·.d_and .
a.aaur.e.. f!irther. publiC' '~xpenditure' on woodlot. ._••
quest1onab~e 1nth. Fi:fth R.g10n.

III. GLOBAL I"PACT5 FRO" FSDP PROJECT

•
....

·The prospect" £or long~ter., 1.pact 1S an
~riter10nin focussing the F5DP. although it i.
that the :full potential fro. the kinda o:f aeaaure.
..ill no~ be realized during the proJect 11fe.

Supvly ODt1ons

1sportant
recognized'
initiated

Using tne 1976 censua data and eatiaated ",rowth rate.
de-vel oped by OPAK and U5AID. the total resident population
present in 'the F1%th R""'10n is thought to be approX1aately
1.34 .ill10n in 1985. Urban populat10n ia cal~u1ated to be
roughly 20u.000. or 15% 0% the total. Continu1ng at
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1'I ... tor,.. r."l !'lrowth .rate..... total population . by 1996
1.75 .11110n and. urban population. ~~ll·re.eh 334.000

w .. ll be
(2110.

F~gun! ~ll.lploi. tn'; hiat~rieeil anci .'·pro)eeted· sh1ft.a
-1n urnan <ind rural population fro's .1976-19<;16. The suata1nable'

·.)'l·e1<:'.· ·.o~ the natural ·%"oreat In'· the reQ1.ori· areestl_ted t.o
DE, '" 1~8"" t.han 50;' Qf de.arid; leadl':'g" t.o rapid fcir••t
de!3iet.1on. -

I:f the'ob)eetive os foreatry policy vere t.o .al~tain ~he

current. rat.iO of auatainable yield to de.and, then the ·y1.1d
would have 'to grow at lea.t at the .a.e rat. a.'·populat10A.
In ' fact, . even this voulel not,· .uf£ice to, hold . the
B~pply-de.and~atio¢on.t~nt. becau.. ·th••xc." a••and which
already eXist.swould continue to el.plet~ the for••ta and

.' 'lower' :future·' ylelds. Even ab.tracting fro.· this extr••"lY
:. 'isport.ant 1.sue, 'hbw.v.r. ·vhat. woulel it. take to . grov enough
·.wood t.oKeep.pac~ with increaaing popul.t10n1 '
. '. -

.. -.
.~

'.

:
, .

. .

, .

Two al"ternative .eisna of '~ehh'Ying"the ci.si·r~ yield ar... .;t
·co.pareo:· Yi-i'lage wooCUot., with ..•n ·•••u••el .Y~.ld -' of '1.5
..•::t'Ha. 'anO . n.t.ur...l foreat, .anag••ent., with an ."U••d'
··inere"'~n·taP·'yield of 0.7.3 /Ha •

.In Tabl. III.i •..c:olu.n 1 ahowe -t:.otel .popul-et.on.- .Colu.n 
·2 ...howapoPulcot.10n ·increaa.' fro. :the prev~oua .y"ar." . C~lu.n .3 .
.snOW8 "incre.ent..l wood de••no" (ColUlOI\ (2),''' 11i1l3 );·:Colu.na 4
and 5aI'>Qw··..dcl1t10n.i.....et.ere. needea each ye.r t.o keep pace.

•. Even'. tonl.•. rai.her depre••in9 .t.~b~.. how.v.~, .a~e. one.
·4spor~ant. .....oer..t...i ...ent: woolilota ~lanted "Ii i98~·. vl11 not
~... fUHy,'·proaucing·u'nti.11990-91. 'liIh.n populet.ion will be."

. tbat. ...uC:!' h19her'~' .' .".. o' ., ."

.

..
•

f . ..'. . 4 -" •••

: .. -' .., The.cu.ulat·ive" _t.abli..h••nt ,,·coat· lon. -~.·-~7. ".lliori . - -.,
I .'".~or, ,w9Odlota' and $50 .il11'on. for"~"t.:. l,.lfor••t. .anege.ent.-·~·
~-;~'._,_.: :,,;...~. ~:- 7-~~.rai:.:.Ob ••~~~t~on.-_or." ·-1~_~rd.r:·':,,:.'.:. -~;-.:; ~ --~~>.-- -,:.r ~,;.~. '" .... ", - - -~ - •

o'.fir..t. it i. not likely 'that that .any hectare. of
:for....t. 'could be found in goOd'enou9h condition t:o .al\age
.wi thout· furth.r lnv.ats'!'nt. Woodlot· "p,lanting !.evel.· would
n~a to draw hu.an 'end lan~ resourc•• which in eny ca.e 101111 :
'not be available. "

o a.eond. t.he long ~.aa ti••• ~or woodlot. voula allow
foreat. degrad..tion t.o copt.inu.. for 5-6 y.ar.a after plant.ing
be9an (even 1:1" we .tarted out. in: equilibr:iu.> •. ' .nd would
require annual planting l.vele to be l7~ h1gh8r thenahown
«1.027)6, •

.-

now
even

a %1nally. t.he fact that. .upply-de.end balances·are not
1n equi11briu. would i.ply eontlnued forest. depl ..t.ion
if ..no when plant1ng abJeCtlve. were ettalnec.
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T~8LE -III~1 I
Increll,,~;n."1 Pl~ntip9 Fcequ1r••ent .to Keep Pac...;'th Populat"ion.- - - - _;,...__ ... - - - - - - - _~ _-_ - - _._ -0- - - -0--.:--::- -:~ .... _

-f'opulat10n D••and' InC're. H. InC're. Ha
Vear Popu I-at ion, Iner.a•• ' increa.e WoodlOt.. - IItJdf'or

. !.- - --:- _.~ - --- ~.-----~.--=-'------'- --- --- --- - - - ----- - - -- -- - --- ------------------
_",1985,1.341.000_ 36,207 36,207 24,,138' 51,724
'. 1986," i • 377 , 2i;J7 , 37,185 37,185 24,790 53;121

-~~ -1987 1.414,392 38,189, 38,189 25,459 .- 54,55:5
1,452.580 39.220 26,146 ,~,02"

..19.88 39,220
1-989 1,491.,800 -40',279,. - 40,279 26,852 57,54-1
J,9~l 1.~32.078 41,366 41,3&& 27',577 , S9,()94-
19-91 1,573,445- 42,483 42,483 28,322 &0,690
1.992,' 1,615.928 43,630 43,&30 29,087 ,',62,329
1993 1,65~,~58 44,808 -44,808 29,872 64,012,
199<11 - 1.704,366 '46,OU~ 46,018 , 30,679 65,740 .
1995- 1:,750 ,384 47,260 47;260. 31,507 67-.515.
i99€1 ,1,797.644- 48,536 c 48,536 ' , 32,358 '-6~,3~8~

• .
" . - .-

- .' - . -.'---------- --~o-:-_---o---- ---'-------- ---------...----------~------~- ------ -
Cuaulat1ve .Hectar•• P.lant.lid ,',
Estab11ahaent Co.t -Per H.~tare
Total Cuaulat1v. £.t~b11sh••nt'Co.t

" -.-

. 336,787
.200

.67,357,367'

" '72i:686
*?O

.50.518,0.;25-

" .
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ex~ositlon of a very co.plex aub,ect. How.v~.'d.tailed·

£ores~ry sec~or'pro,ec~10nscarried out'tor aever~l Sahel1an
C?Untrles uSlng the Foreat Reaources.AnalYsis a~d Planning,
"ooel '(FRAI»,coS;:f:ir. t:he' aa•• tialliic finding: 11'1 th.' b.at: of
scenarlos. in ,a,lreedy<fegrecied env1ron.ent.' ih the under £,00
... rain'fall zone. ,'&,.i"pply ,sld• ." ,.a«sure. are -not likeiy t:o"
prevent' forest dE09rsdat:ion or to satiafy tha 'wooa de.and os a
growlng populatlon. '

.::- :
Fro. an acono.ie Viewpolnt:.,tha coat oi, any effort: ,.uat'

be .easured not'Just in.onetary' ter.a. but 'in ter.a of ~hat, ,

could be gained through the,beat alternative u.. of the '·.a.e"
resources. Thl. is known •• the opportunity coat.

.. . -
.'

'"(0 gauge' t,he opportunity coat of ' wood. "prCxi~ction. th•. ,
..tart'ing pre.i". is that tne ,negative 'i.Pact of .:icceas de.and
for ~,ood, is for.at d.pletion. 'fro. which" 'two principal
'results flo.. :. (1) ihcreas,ing wood acarcitY far the ,population
ana (2) destr\lctio.i 'of t"t,e,agr1cult;ural product10n bas.. ,.

, , t. ' •

,.

.

"The 1985 Fift.h .Region' urban popUlation is approx1.6tely'
200.000.: Ifov.r, :f~:v~ 'year. the ev.rag.-cook1ng .f'f·ici.riey of
'urben;.househo-Ids'pa•••d, fro. 7 .5" ·~••ti••ted' actuallY') to 151<,
(stoves ,alr.adY ~vailabl. g.t.26".: 35-40" .ffici.nci•••~e
p1"us1~le in;th. future) 0 ,then' 'a... , of.' - y.ar-:f1••• " n.arly
100.000 ..•3 ._ p.r : year '''ould be .a"~ on • continuing ,b.si.
'c'as'!'u.il19, tha't :fa• .ilie., repl..ced th.ir., .tov••~., Thi••avings

• is al.os~threet~aes,aa large as the incre••ntel d ....nd fro.
poo.ul t1o~:'grown - :f°ro'- i 98~-198~. ,By 1996. the, share of urban

".POPI11~tion.'JirHl ·~.. o,~er 20_; incr~e.ing the· i.pect Of, .urban
":ffici~...cy i.pro",...ent.- '11". over' °ti•••- ·ther.w.r. e' ..pr_d of.•, , .
ef:f.1e1.•nt-,wQodburning st.ov.s' 1~' ,rurel,'c,e%:8o.-::: •• . ·...11. t.h~··-.

,,~v1n9"-Potenti'aL'i.:..aigni1icantly', g1:••t..r ..' . .
• - : - -.. _.... ._ • 4 • .' •• - ••

-There 1 .......0_ evid.nc. 't:.hat-'th., cd_end ,4or~ :co•••rc~al~ '.
' ...tel stov..s is proai.ing t~roughout "eli. 'including' ~n the,
Fifth~R.gion. An .xc.llent r.vi.w b£ ••talstov•••fforte 11'1
"all ·~Abbott. ~ ~._ Nov••b.r. ~~84) r.ports on .ffort. in
Plo\>,;1 -1".o..n·,.' Diafarabe '(in the CercI. of Ten.nko(J) and'
8and Lagara. It not.ed th..t., ~n "opti. "as of y.t. inter••t: in'
the .\:ov•• 1:S so••wh..t l~.it.d" but that ""opti ••••• to be
an e.peci~lly intere.ting .it. for ••tal .tov.s as it ha. not
only a "relatively lerge, prof•••ional ,populat10n. but
v1rtuallY'.v.ryone,i.n'th. ,town buy.'th.ir fu.lwood". A later
aec:tion .. on, wood price. nationwide not•• "Fuel-wood pr.lc.a
,;hroughout the, country ...r. found to be .urpr~singly

ho.o",eneou. ran91n9 fro. 1.259 to 1.500 eFA per donkeycart:.
It is inter...tingto not. t~. firewood 1s so scarce in the
town of "opti. howev.r. the full donk.ycart loads are not for
sal•• end Virtually the entir.. population 1. forced to buy
their wood 11'1 s.all quantities. re.ulting In .uch n1gher
.onthly costa . ...
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we do' not· 'know the <:o..t. at a .uceeIJ..tul ~ook.tove.

pr09ra~. ~any ·%1.1d work.r. feel that eo.t. and.uec.... ·..re
1~ver8ely related. Cert.. inly. to be ..ucce••ful.. • progr~

would rel.Y. on pr1vate ··arti....n. ..na/or eo~...rc::1al ...1••
iteepi·t!g .'eo.ta relatively low. Th. e.1::i t. u.itd h.r. -- ..ith

'60 .eient.1:fic··ba.i. but with .0;'. pr09r t1·C· ~n.1ght -- . 1.
of' .·progr...·co.t b.tw••n .1-2 .:tllion~ Using·thi. "ord.r 0-1
.a~m1tude" r ...aon1n9.$2 .i·llion ·..ouid le..d to annual ..00.,
aavinq. about thr.. ti••• · gre.t.r than 1n th•.
wOodlot.l~n"ged -Ior••t·.cenario••. . .. - . - ..

Two concluding pointaneed to b. cl.ri-li.d:
...

.. .
~

o th.·~.. lue of aupply 81d.· 1niti..tiV•• 1. not li.1t.o to
~the1r-.i"p.ct on wood production. A. tr.ated .xp11citly in the
.ieroeeono.1c evalu..tiona. fruit •••a1c1n....nd .••rV1ees .u.t
..1.0 be t.k.n into ..ccount 1n • -linal deci.10n ·proce•••.

o xh.·r....on f~r·l00kin9 -I1r.t to urb.~~ood·conau.ption
,ia not. in order::'::to "prov·i-.:l.great.r· •••i.t.n~ to urben·.·
popul"ti'ona it".n to rural •.·.lt i.- b.c.u•• urban stov•• will ..... ~•.
ea'uer to' apr...d. . .!!..",n~d~.,...!t"h'!:.!L...£"o",r!.:!!.;J.t;t!<.!L..!.!tla!!v-U!.~d~,!,t.Lh~ •.,r!.:!!e",by!z.._.!!aL!ro.l.~»,..Ar~uUr"aeAJ.
£or.et.a . .:.~ _ II",

.. .....

AadCuJ.-tur.. l ·Flo".· .

. Hacet..res pl..nt.d -lor agriculture 1n the F1fth R.gion
..re probably'.•o••wh.r•...i:o.t....nSOO.OOO an'd 600.•000•. A. the
beat "V9il..i:oie • .a.ur••, ..euae OPAM ••ti...t •• ~f popul..tion

• ..n.d kil09r.... of "'gr..in, 'n••!i';"d per p.r.on t;;~ obtain ..n
eat1...ted tot.. l :output of '272. "i1.1ion ·k.1logra•• ~ ; U.ing ..n .
..".rag.: yield, :0£, ,500 ,kg./Ha <1:-he. '1950-81' .v~r.g..... 541 ~

" -Recent y••r.·~,.r•..aucb"',·iow.~..;.-:~ut..,:"r•.. -h~d . ,not' -:-t~ be"
.1 • .-.: .• ' '.repr..aentat,£v.),.. 'thi•. -tran.let.••.t.q MS.OOO H. p1:_t.o•. -Th.,

'.'. . o:f:fic1oi 1~5,.OPAJi:'produc.r .pr.ice .£or- 'o.9~ghu.I';1·1.t."i. ~O
. . CFA"kg. However •.:fr.....rk.t··produc.r:;p~i.,..·r ....~ ~......rd.· 0-1'·

11SC'FA~S1nce'OPAfIcontroJ.a'.onlya ·....ll'·.h.r• .4£ the. coer•• '~
gra1n....rk.t. we u•• an aver..ge producer prlc.,o£'go CFA/k9~

.. . ,
B....d on the.. valu••• T..bl.IIJ.2 proJect. the value of

"9ri<:~ltural production in the FifthR.gion.....u.ing thot·
..ver..g. yielda ·:t....in const..nt •.At t.he e.t..bl i.h••nt eo.t -lor
on-f..r. tree plonting of about .4S/H•• it would co.t .24.5
.11l10n to bring ..11 the ..gr1cultur.l l ..nd 1n the r8910n
under· -agro:for••try. Annu.lco.ta to keep pace ..ith growing
popul..t10nvould be roughlyS720.000. fro. 1985-1996. the
cu.ulotiv•. co.t. would ~ 531.8 .1l110n. Thi. coepare...ith
the cu.ulat1vewoodlot coat ot 867 .111ion. which .t1l1 doe.
not br1ng·woodaupply-d••and any..h.r. n...r equi11briu••

Applying the .1eroecono.ic ....u.pt.1on. u••d for1n-fi.ld
tree pl ..nting to the global analy.i•• we find th..t with .. S%
1nereeae in y1elda f.ro" ..grotor••try...nd .. 3:1; annu.. l dec11ne
in yielda ..ithout· it. the net ..nnu.. l bene:fita ata1-t ..t .2.5
.111ion ..nd rise to ov.r 820 .11lion p.r y...r. The eu.ul"~1v•
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. TABLE III.2
ProJ.ct.d Agr1cultur.l Production. ., .

•

- - - - -'.~ _:.. - ~'---7'"'t-- - - - - - - --'- -- - - -- ------ --- ----'- - .:,.....-- - --...""':~ -- ---~.. -:...":'-------~

Hect.r... ·
·pr.nted

Yield
(Kg'He).

Output
(liT)

Producer
. Pric.,'

(CFA) .
. .00tP.Jt
V.lu. (US*)

" "

"

.. . .
. ,

-------------~----------------------------------~--------------~----------
1985 545,000 500 272.500 90 ••.9 ..050.000
1986 555,900 500 277.950 91.' .SO.781 ••~:!o. 0'

1987. 567,018 500 283.509 93 . r.»2.S1••051,
1988 578,358 ,500 289.119

"

94 .54.429.915'
'1989'

. ,
589,926 500 '294.963 . 96 "56.351.291 .

1990 . 601,724 500 309,862 97 *58.340.491
1991 613,759 500 366.879 98 .60.399.911
.l9~2 626.034 500 313.017 100, '.62.532.027
1993, 638,554' "500' .319.277 101 .•64.739.408,

'1994 .651,325 560 32~.663 ~~. 103 1167.02•• 7q9 ' .'
.'
1995 664,352" '500 332.176 1O't S69. 39(). 681

, 1,996 677.639 500 338;819, 106 .7.1 .840.172
<,

~-----~~-------~~-~--~~---~----------~-~-------~------------------------
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Tanie I I .. ~ snows t"he base- 1 and baa. 2" o ••u.pt.J.on•• ~

Typ~ca! d~t8 'e~Q .ane9.~ent &vs~e. ODt~on. are dr.~n .roa the
j~ndere&&o "anaQea proJect <8urk~na Fase> and the Guea.elbod~

· F<;ar••t· c·"~9_er.:~,,·.A nu• .ber 0%' ••naqe••i1~ l.ne1ght. are drawn
~ro••eet4n9s 1~ Baaako With Dr. K,ell' Chri.to££er.on.
ProJect' D1rector ~o~ the 01naere.so :ProJect. ano£ro. John
Heer..an... Tecnni"""l /ldvl.or. £or· (;ueaaelbodi •.'

, .
Base .1. aaau.es· that wood w~II b~ exploiteo ~or

c-:-...erc1alaale. and tna1;.. no tor••t by-p·roouct. w~l·I De Bold.
EstaOl18n.~nt coste per. h.ctar. 1nclud~ ien~ing and.
t1.reDreaks. Recurren~' .,:-co&ta inc-lucie fl coaD1nation D£ ......-«t

co••ercial and vl1Iage labor. V~11age labor 1. paid ~n~k1nd.~·

W1 tn. 30"-. cd th."ooci· . harve.~ed by· .•.uch labQr. Avera9s,;
· t ranap!')'c, a"1..tahce. co .arket ~. an1..portan~ . oeter.lnant . ot·
flnanciftlvl .. ':>1Iity. The ba... ca.... (both. baa.. 1 ·ana baa. '2'
a.au.ea thla olstance to D. 10v~ilo.et..rs. DU~ che.e%S8Ct 0%
ctiftn9ing cran.port. dlstancea is treated:.xpl1c1tlybelo...

. ~ ". aase.~;1.8·th.-·:··.1nJ..u •.,.anaQ••ent·~.ea••• It 15 .:i.a11at
~o' tnt!· ·..~roi;,ch '·';urrently'be1n9:tried; 'Wit.h ao•••ucc•••·• ·it>-:t
C!uess.. lpoet.1.'·. ·It. ·1nvo1vea ••u'ag1l'9 only those .ub-areaa w1th.
su:ff ic;'ent' .. f oncost.at.anda to.ana98 ~(rather than .ana9ift9 and
protectin9~n ent1r.•. rectangular apace). No ~encift9 i. ua.d.
Therefore•.. the only -1nveat••n.t ·coat..· -are. .oa. -aita
preparation'and £~rebre~~a. 'Recurrent·co.ts 1nclude around
the c~ock guard. protection. In thi.,ea~e. wood producta are
largely non-<,0...erCiaJ.1zed <60'0. ....

~inaneial An~l?ai ..

'T'hia analy_is '1- iunda••ntally ..o1zz8ient. .:iro. ·that. 6£'
the' ';;tl;rer: ,"1nl'tiatiY•• · U~-£ield t.ree pl.ant.in9. ·windbreex•• ,: ~
cookat.ov••' conaiderea., cin :t.hat. t.h.· :£:i:nanciaL anlilY.i. cia not·: ;.:

e •.. caTr1edOut,·· :fro.·the -per.pect:tvilt::.~o£.-t.h•. vi-iltl9.r~ ~--ai"1iplY ,-'- •.
· becall.ae~. iacnot ·th. ·:investor.-"~n.t.e";d...-l~ ..exa.ihea-theo.C••h .'
coat-bene£i t -'-i.p.licatJ.on..~-£or ,; ::fore.t . ··· ••nag•••nt. 'a':id
thereforebeco.ea ~n indicatoro:f the eu.talnability o£
operat1ona without eontinuea 'publiC·subsidy •.. .

. in·p.,.act....cal ter... . thia l.pli.s ~hat. vl11age labor
o~ta1ned in exchange £or'wood 1a not. 9i~en ••onetary·value~

In th& •••• 'way. the wood provided villager. £ortheir
c:ollec~ion work la ai.ply deduct.d £ro. t.h. overall quantity
o:f wood W~ich ~a aold co•••rcially. The financial analyai.
doe. not a.au.ethat the public ••ctor ia the only po.aible
..anage••ntagent. however, Both Dindereaao ana Gu••••lbodi
are exp.,rl..enting. with cooperative village .ana9s.ent
eyate... w~th cash return aa well a. env1ron.ental
stabil1zotion bein9t.he princlpal obJective. of t.h. coopa.

•

in base l.the IRR 1a 8 ..57,<. 1£ -;:0'" o£ the
co....erc1a11zed. with an avere9'" transport cHatonce
o± ~OO K.. I:f real wooo pric.... 1n "opt.i increa.e by
year Ccase 2.. then IRR rlp.eS to 13.3S~. Caae 3

27
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.....
bene~1~S to ~9ricultural pr~duction would be oyer *150
lIil110n (Table 111.3).

'. '

T..bie· .111.4 toke. the glob.l ~.ti.,..t.. of poiential
i.p..ct: ·.,ilde 1n thie. "ection and" gi<lup. the. for .t.Ddardized
co.p..rl.;"on. It'is to ·b•.•ir••••d that'non. of t.h•••••ti.at••
~efl.ct8 on wb~t.pecifi~allywouidba acep.pl~ah.d u~der th•.
• SOP. but ontne ·l.y.la of .xp.nditur. requl.red to ....cnieye
.e)or i_pecta ihrou9h one o£ the eppro.ch••' con_id.red •. ' -

i

I
I

I,
"',

The r ..nking in. T..bl. 111.4 augg.ata aey.ral thin'!!a: ._.

o th..t· th. p.yof:! :Ero. purauing .. ~1...
eori••ry..tton/.ffici.ncy 1.proY••en~ a't.~.t89Y l.nthe Fifth
Regl.on·is.uch high.r th..n ·fro.pura"ing e' wood· aupply
str..tegy•.

.~ that wl.t~in thla pro)ect·. r.aourc.. or. ·for t~at

...tter..ny reoson.ble e.ti••te of·fin.ncing.Y.i~.bl~fro•
.. .all.l$ourCe. {or ,Fifth' R.gion: for.atry ·ef~orta.. • )01nt
.tr... t.e'!lY·: (bo~h .•oil conaery.tioD/.ff tCi.ncy i.prov•••n't .nd'·
wpod'aupp~y) cannot be l..ple••nt.d. •..

.",

·f

,

" .<:: .... Tt 1a; ··iapo••1ble to' per1o~•• r.t•.of.J;.turn .nalyeia on·
.' ..... an' .~nt'1re proJect· .uch ••.the FSDP•.aiaplY ·bec.u." th.!'e .re
..: ....n;, c~.poi>"nta. \r.....rc;:h.' .tudl.••• etc) wbicn"Clo ':'o'c yi.l"'"
, .: 'apeci'fl.C: return~. and -• leo. beJ;:au."-th. heayy' coet"of l.Onq-ter.··· .'1

. --.. '.- : . $oed"n:,-c.. l ·....l..t..ric. -uoe'ij 'not Tefl.ct. auat.1naql. 'lon'9-tera .....
... - . - coats: ." -:. ~- . .. .' ~ ~". .. _ . .

: '.

'.

o that·i.port..nt oY.rall·iap.Ct•. cou~d
wi~h-. ,the -li.ited. FSOP re.ourc••
cona~rv.tio~'.:f:fi~ienCYiaproveaent atrategy

" .

.2.' ·'Gl.OBAL· TARGETS FOR FSIIP
"

be .chieyed
l.f th·.

i ••dopt.a.

even
aoJ.).

•

,L

,

..
cT6tal proJectr.aoure.a ara8i4~.iliionov.r a t.ny.ar

per1~d. This i. ano.1na~ ~igur••. and include. an ...ount of
l.nfl ..tion th.. t w~l~ be.conaider..ble. W. 1"put. the tollowin9
tot .. l no.1nal coata' (including r .....rch. atudi.a•.
d~.on.tration.· pilot progr......nd Outr...ch) to l.n"-fi.id tr••.
pl ..nting .nd to atove.: .

o l.n-£~.ld ,tree pl..nting: 85.500.000
. '.

o atove';: 81.000.000.'

. The 'bulk Ot the atoy•• exp.nditur. l.a a.au••tt to t.k.
pl ..ce in the £ira~ three y.ar•• thus the no.in.. l 11gur. ia
conyerted to re.l doll.ra by dividing by 1.053 (5_ inflation
r ..te>. yl.elding a reaf tnye.t••nt· of about 8850.000.
Agro:foreatry expensea are dietributed oY.r eeven yeara.
pl ..cin9. the re.. l l.nve.t.ent ..t )u.t und.r 84 .illion.

The is.ue .ddr••••d in thi. ..ction ia '''What global
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..TABLE . In 0-3

Potent~al Ga1ns £roa In-F1~ld Tre. Planting

--:.

•

._.:- --:- -'.:._~.'~-:';' ..._-- ~'~.---"-:,.- --.... -:------:...--::- -----.:..---- ---.;-~---------------T"-~-
Heetares Yield w/o Prod Yield wI Annual Cuauletive
Planted Agr~£or Price Agro£or 'Sovin9~ SaV~ftge

-----------~-----------~----~-----~-----~~--------~-----~-------~------
.1965, 545.000·' 50090 525S2.45~.SOO S2.452~~

1986- S5~.~OQ· '485 91 525 S4.062.~7 ~.515.017

1987 567.018 470. 93 525 s5.735.829 S12.25O,846
1988 578.958- -456 -' - 94 525 s7 .474.697 ·--sl'9.72~,S4<t
1989 589.92(; 443 96 525 _9.281.463' ~9.007.006

·1990 601.724 42997 525 sll.I58.551,S40.165.557
199~ 6i3~75~ ',-, 416 98 525 s13.108.471 -S3.274.028

_1992 626~094 404 100 525' S15.133.823 ~8.407.852

'1993 638.554 392 - 101 525 S17.237.297, S85.645.149
1994 651~325', 380. 103 525'. .19.421.~79 SlOS.066.828 '
:1995 664.352 369 ,104- 525 .21.689.853 _1:26.756.681 _
1996, ,"":~77.639-" ...358 -'i06 c·S25· -.24.044.8~ Sl50.8010;48t>'-,,-c:-_________~-_~~---~-~----~~-----------------~----------~~-----r--l-_-_~-
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'.TA8L-E Ill.4·

Coapa~iaon of Alter~ativ. Approach..

Initiativ.
Totel
Coat

Totel
Benefit.a

..Coatl'
Bene:f:ita .'>

",

.' .

.~ -~---~----------~----~-----------------~-------~------------~~--~--~..
URBAN STOVES .2.000.000 813.800.000 0.14

WOODLOTS .67.000.000 ~5.125.000 1.22

NATURAL·FORllG"r· 850.500.000 ~S.125~OOO 0.92
. ".- ... " ..

0.'13 c•
•

AGROFOR£STRY o· 831.800.000 .. :~: ... 8241;587.533 -.
. . ..--- ...... --..-:- -- -. --- ----- ..-~- ---:- :-.-:"' --':"-:-.-- ------------------~r----.- -----
. Note: EconoJlic "velue.' are uaed for both ...Oodend .9ricul~ural

'" outputa .(-1 Kg ,"ood ..15 CF.A: .l. ,K9 .sorghua- .l.20 CF4)
Total bertefit. refer to hypoihetical cuaul.tive i.pa~.
for. th. period 19.85-1996. T~e.e are not· ••tia.tea of
what ~SDP will. or ai9ht. ~chieve~

".
.:

~ ." ..~ .

1 '
I'· .. -. •

, , -..'
": -. ~:. ':">.-"

. ;

,,

" ..

_.-.

.. . ..
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.'
. ; .-
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illo..cts ,should the .proJ.ct ·t.rget .••. n.c....ary to- g.t a
.... n·1 ..... return on the r ••ourc•• exp.nd.d?·"

. BecaJ.e. of the heavy ·a.tup." t.at1ng· and d••onat.r.t.1.on
cQB~a,whichwill cr••te benefi~ia beyond~hep~oJ.ct. li£e. we
t ..ke 'the ·.1nillu. accept.ble r.t.e of Teturn t.o be 6_ in real

".-

'.

"

~.
An·i.portant c.v••t. j,a 10 ord.r before proc.eding:· t.h.

FSDP.approaCh at.r.aae. cr••ting.the, precondit.iona for .ctiona
wh1ch will ·:£low. ·.a .uch £ro. priv.t.. init.i.t.iv••a ~ro.

'public inye.t.••nt•. It. i. 't.her.for. eo.ewh.t.' dec.ptiv'!t to
.....e ••..'the r.turn on.' public inv_t.enta. which pr.auppo_a
that .uch 1nv.at••nt> will' directly gen.r.t.e the ·benefita•
.Howev.r; _ .uae. thia crit.rion on.' t.h. pr.llii••.th.t. it woliid
'be wor.e to .pend l ..rg. au.a of, public .on.y Without. any
.pec·ific.tion of', wh..t ••••ur..bl. benefita ahould ..ccru. to

·t.he popul~tion within t.h. proJect lif••

, ..,. .
~ ,

". ;:

•
:. ',Stovea

, .
•• -'!. •

'T.ble Iil.5 ahowa the .nnu.l production'r.t. O£ .t9~."
wnich. 1£ ..ch1eved ·by ·1990.nd··••1nt..1n.d th.r••ft.r'. 'would
r_ui~in • 6. Te.i rate of T.turn'~£or:· -the .1' .illi~n. of
nOM1nai . progr4.cOa~a_ ~~t aa.u••• that ·at.ov.. ·...r. ~.:
e:f:fi'cient.:' Annu.l ·savingaper.•tove ..re b.a.d on con,;uMpt.1on
o:f 1 .3,per:p.r.onper,ye.r. two .tov•• ~r·houaeho1d'.nd an
.ve.rege' hou.ehold .ize· of ·.ix. The' ~Wood ·Valu.·· uaed ia
nouther the p~oducer. price nor. the urb~n'. r.t..il .pric••

:." , ! In~t...d. .i t. . 1...n· ••ti••t·. o£ th•. econo.ic;. at.u.p.g. v.lu.
th.tie •. .'t.lle • .l,ni.u. r.epiace••i'1t coat' of the .fore.at..

" .

'-"';

- ..-. -

- '.. .: . . " ..
•,' , . ' .... :The anj."ual·prbd~ct1con··r.t. of.;1300at.~ea.ci;;orr.apond;r. to"

" ~ ..' ·.1,10at:C>ve.' per Mont"; ~or 'roughlY ·4'-5 :..tov_ per -day~":.Thia "
• 'hgur., -:'-l:Io•• -not iDc~Ud"T.plac.lI!.nt;c·atov••#' ";h1~h would .ak•."_

: :...product1.on Tequ·iTe.ent- ~rn ·-.laterynra"'8Oaewhat':-h-.lgher.--· '.. :.-
• .• • - -_ <. • _•. " .• _. • : 0 ~. .."... : -.- _ • - :-. '-r ..

..

.. '

.Agrotor··try '. ..

..

..

T~ble 111.6, perfor.a t.h. •••• calculat.ion :£or
agroforeatry. £"ch proJ.ct init.iat.d i. a••u.ed to hav~ a' 20
year li:£e. with a 50_ t.erMlnal v.lue. ·Only·hect..r.. pl.nted'.
dur~ng the FSDP proJ.ct life ar. count.ed. alt.hough t.h.ir
bene:£it.a are tracked for a full t.w.nty.y.ara aft.r pianting
(th~•. 1S the reaeon for which'.nnual ben.fit.. inlet.er y.ara
decline' - .a the fir.t hectar•• planted reach the twenty year
11a1t). Wood output i. s.t. at 0.3 .3/Ha. a. in: the .1cro
..n.. ly.is. and is valu.d at the econo.ic atu.pag. v.lue. Real
producer pr1CeS £or grain ar. proJ.cted to riae at. 1.S_ per
annu•• A9ricultur..l production gaina ar. the •••• aa 1n Table
I1I.3.

FSOP expenditures on 1n-:£1eld tree planting. at. an
1.puted . no.inol progra. co.t 0:£ 55.500.000 (39- 0:£ total
proJect re.ourcea) would achieve a 6_ r.al· r.te of return if
the new hect..res brought under _gro:£or••try achiev.d ..n
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. CualAlativ._
SaVing .'

"l'Inual
. Saving

Total
'Stove•.

"nnulIl.
Produc't1prr

....
T"BI.E ~ II. 5

Urban S~ovea Wo.Od'S..v~n9.
",-- ~- - ."- - - --.:.----:. ~- -- -~---- ."'f- -"-'----- - -.----- ...... '1--- ---~--- - -- - ---'--~---- .-•

.. Saving' Wood ,V"l
, Stove 'P.r' Kg'

(ft3J (CFA)

----------------------------------------------------~------.------------ 1990 ~300 1300 1.8 15 542.120 ,- ' -S42 •.1~
• 12S.~360

.
1~91 1300 2600 1.8 15 .84.240
1992 1300 3900 ,:1.8 15 .126.360 .•252.• 7·20..
~993 1300 5200. 1~8. 15 • ~68.480 _:i!1 •200 .
1994 1300 6500 1.8 15 .210.600 .11631.800
1995 1300 7800. 1.8 15 s252~720 8884'.520
1996 1300 9100 1..8 1.5 '.294.840 .1.179.360. .
---~-----~-----------------------~------------------------------~------

51.000.000
6.56" ,,
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TABLE III..b .. ... ., •
Plantui9 R.cju1re..~nt•. ,t'or v"b11~ty o~, FSOP Expenditure .':

,-'-----~--~-------~--~--_._--_._---~~-----~._------~;-.~---~--~~---~--------------------------
Hec:tare. ;.. Produc:er: Y·ie.ld wI. OU~P\Jt:· A9ro:for . Wood· CUOlu.1at lve

,Planted . Vield Pri'ce Agr'ofor Value.:, ' ',... Se,ving. \/alue . . Sev1ng_

~-~---.--------------~----~'--------~-~~~-~--~-~---~'~~~~~~-~~----~-~------~--~----------------
·1985. 800 MO 9.0 525 87~.600.: .. 8:3.609 84.385 .3.6000
11386 '.1 .600 4~5 91 ~25 .153.4618' 8.1],.693 88.7.70 1124.062

!l25
I.',.1987 .. 2.400 470 93 823~.655 , 824,2.78 813.154 SE.l.49S

1988 .3.200 45'; 94 sis. 83.1 ... 213' 841;357· .17.539 81::0.391
1989.. 4;000 '443 96 525 .. .401.195 .62.9301 .21.924 8205.248
1990 4,800 429 97 525 .488.65.. .•89.013 '.26,309 5:320.569
1991 5,600 416 • 98 52!)

... '

.•578.650 • .119,603. • 30.694 .470.8....
1992 ... 400 404 1QO .. 525 .....71.234 .154,714 .35,07$ ....100.,;59
19..3 '7.200. 392 .101 525 .766,4610, . ·.194,359 .39.4'3 .894.481
1994. 8:.000 .380' 103 525 111864J'403 .238.550 .43,848 81.1 710,878
1995 8.800 369 ·lM... 525 ; .•96$;106 8287,304 848,233. 811512,415
199& 'Sl,4000. 358 ·106' 525 81, 068 ,'6:35~ 8340.i;~9 852.1018 81.905,1071
3,997 9.liOO .347, 108 '525 8"1';08••'665 .3li1.916 852,618 .2.326,204

10~
, ....

1'398. .9, 609 337 525 81.100,935 .!,~9~,260 .52,618 82,7.74,082

f
1'399 9.600 326 111 . 525 81,117.449 8422,616 .52.618 .3,249,376
2000 . 9.600 . 311 113. ,.52$ 81 •.1~4f211.· . 8450.112 .52.618 .3,752,165
2001' 9,6()9 30t· '114 ·,525 '81,151,224 . ., 8471,754 ,.52-;618 .4,282,537', " .
2002 ~,600 2'., 116 525 81.168,492 . .8505.427 852.618' " 84.840.582
200~. 9 ...00 289 118., 525 .i,186;019 . .533,199 852,618 '..85,426,398
2004 9, ..06 280 1:19 525 *1,203,810 .561,015 852.618 .86,040.091
20ae 9;600 2.72 121 . 525 81.221,867 .589,063 .52,618 86,681,77';!.
2OQ6 9,600 264 123 . 5~5 .1.240.1'5 8617.168 .52.&18 87,351,557

,200.7 8,800 256 125 525 , 81,1'3;898 .591,6.\3 .48,233 87,991,403
JOu/iS . 8.000 , 2~a. 127 .525 .1,'064,733 8561,463 843.&48 .8,5~t>,714

20"'" ' 7,200 241 12'9 52'. .~72.634· . .~26.688 .39.46:11 .9,162,865
201'().· 10.400 233 131 525 . 8877.5J2. .487.2100 813',078 *9,08'.204
2011· '!>,60Cl 226 1013 525 ,.779,.358. .4.. ".146 830,694 , 810,159.044
2012 4,&00' .220' 135 ,-",. "~7~J'.041 83\i'" ~H2 .210.309 .10.5;''''.&105

, .
"

, .
•
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, .
,
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2012< 4,000 "213 137 525 J$5~3;5,lll" ,; 83<iO.722 8.21-.924 s1(0.'".. 2 ••'<11
2014 3\200 207 '1351 r, ,'525',84t.~,'::t.90, ".282.337 817,539 811.24:<1.187
,2015 2.400, ,201 'l'4~,' '52~ 83$4.507' 8219,116 .13~154 511.474.'15&
iOll. ,1;600, '194 '14'3:: ,525, $239 883" 8151.017, .8~ 770 811.634,245
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annual ieve-,i ?:i oppro:x1._et.lY 800; Si.nce,- the e-xpected
Incree~e ~nYleld8 1& en-.xtre••ly unc.r~81h nU.b.r._~ neve

·:t: ....~ed.:tJ:,.. effects on rateaof return' 1.f .varY1n,!, yield level •
..a~e assuMea ~ -.as ~ho.",!n .i n F19ur~ . I I 1 .2 • . -'

. .

'.
IV. POLICY REFOR"S AND RECURRENT COST ISSUES •

'. . •..
..'

The .tueDage value o:t wood ·refer·... to· the. ...alu.· of· the
resource ·at· '··S1·t8. exci"'.1ve Of ~raneport and h.andI1ng. The"
s~uap'a9~ prlc~ ref..~a to the p~ic. pa~a to gain acc••s to the
reaource.·The true stuepage. v.lueof wood froa.the 'forest i.
tne cClst' of. producing wood,' A .tuapag. price below :Uua level
"!lo.ke. wood. avai'lable at ~e•• · th.n 'cclat. and 1. therefore' not
austa~nablo. : ,

'.

. .1 . ..

••:
. ..' ,

.' .Because -for.st r.aourc:es. are:fr_ly' evailable ·to., user••
tne :fin8ncial coat o:f :for..at· exploi'tatiol) '18 nec.••arily well
below . the .econoe1C cost~· of reconsti tU1:.1ng the for.~t-. . In
1s01ated rurai ar.e••• it ~a Yirtually.iepos.1bl~to ~.plee.nt

......sures "hu::h, reduce· th';' gap ·tttttw_n· t 1.nanei.l .end e':ono.u:
costs. Around~u~ban~ ar.eaj-howev.r.-~oM•• on-~o•••re1al wood

:e.<Di':'J.t.ation ' aerve. to . recovel; a ein1.aue stuMp.ge value for
'. e"'~h unit of wood r~..oYed frOM the ..f';~eat ·for resale. In

·pr..ctoice. thi·"',1. acnieved by 9rlU,tin'<l per.is.de coupe which.
" a""c1fy th.. du"....tion.•. volUM4it and ·c.utt.ing praC1:.1Cea . for ",oocI

expidi t ..~ 1.on·.:" T.he current, . '.,p.r.1-t. coat.. . -£or f ir.w~ "l!'e'
·..ppro=_tel-ylCiO CFA (200 ·~.F) 'pe~ .•tere. ' ... ' .

I .. :-' ...~
. :.-

' ..~

--.'

.1 __ _ . Tab-l. tv:!: ~.e. th.~.icroecOno.11e~d.t..'·o:f.-SeC'tiorL:.:I1 to·-·
.\' .., :'_ >, e.at..,i>hatl ._:the.. sj,niMua.atdep.ge::'. val..es ~ 0:£ woOes~~..,.·u der,.

alu.,inat1ve. 'product-ion- op~"ion.;·" Th• • etlhod·:con.ieta o1'~"lun9' -
-f' . . T.ne ·~.i present co.~o'f .-rodupt.i.on-lMir .t..~.. ov.~ 'the ".proJtaCt.
I eyc.i.e. (t"en.ty ye.rs). The, table al.o .hows the re.ults·.of .

a1e1" ..rcalculatlona e ..de.· forcD••erc1.1 plantat10na and
:forest .an"'<I•••nt in Senegal end Niger by ·8a.h-Dwo~oh tor the
Wor.le B..nk. Tbe .ini.u•.•tu.p.ge value o:f wood in the Fift"
Req1.on 1S 3100 CFA/.ter.: Bec.u.. thia reprea.nta the %orest
...n"<;I••ent optiOn which pr••uppo••• ·th.t. the n.,tur.. l :fo>::eat
'1.& 1n good enough cqndition·to .an.g. (..e Sec:t~on 11.4). ~t

i. ~hou9ht to·be an·und.r~.ti••te for urb.n.upply zone•• We
therefore·.elect 4500 CFA/at.re aa the ••t1...ted stuepage
value u.ea 1n tni. analy.ia~

The econo.1.coD]ective. 'of the persia de coupe are
tW9%01a: to provide .a .ource of revenue to the fore.try
aervice w1th Which to replen1.h the fore.t. being expl01ted:
to Dring the :financi .. l coat of for..~ exploitat10n cioaer to
the true resource cost. The current per.it coat tr..nslates
1nto a stuap"ge pr1ce of lOOCFA/ 300 KgB a 0.3 CFA/kg. This
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_ _ . TABLE IV .1
Eatu.eted ·Stu.pa~. V...1"& o:f Wood-- in the Fi:fth r.egion--_ .... --.----- ----_:.. -----_.~ .... ---_.,;._.- ;,..- :-.--- ---"_ ...... ~-~_..:.:. ... .:.- ...... --::--- :'.---.:.:---:-_ ... _-

NaturalFor••~ Vi11ag_
.rianag•••nt Woodlots.. .. .

-.- -'~ -- - - -. - 7" - - -- -- -."'" -.- -.- ~~--.-'"-- ----- -- -.- -- -"- -- -.-.- --

i

~~
Eatabi1anaent.Coat

<per hectare)

'. Recurrent Coat
<per hectare)-

31.500

-. ." ...... . , ..

Pre..pt;. Value o:f
~ Y_r ..Coata at
lO_discount rate

Vield._r._
·Hect.... <Kg.r

Total ·2().Vear
.- Yield'H..

StuaP898 Value
-per St.ie <300

StWOPag8 Value .
. -'~r-lCilo9ra" :

kga"

... -: -:-.;. --~ ....... ---' ~;.,-,;. ",:",.- --"..;.-".:.r'" _.~::.;.::-:~_ ... --- --~ ... _..:.- ~~ ... ~ -- ~..:.:._ ...... -"- ... -- ...... --.;. ... --.-":_--- ---

'.

-:"..~ ..- - , .

lIeli

-"- -8a~b-Dvoaoh'-
,_._ -:. Esti••t.s. . •
(WOrl~~B.nk - 1983'-

....

.
- . , . . ~. - - . . . . .
-----~--------------~-----~---------~--------------------------------------; ..

.i

•
lIena~ Forest.

Per ~r.
(400 kg8)

Per K~.lP9r••

5.820

15

-Plentet..ion.-

Per St:ere
'(400 Ilgs)

Per Kilogr••
5.7&0

14
.8.510

21
3.&55

10
. .--------------------------------------------------------------------------
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TABLE IV.2 ,
IaDact o£ Higher Per_it F••aon'Payba6k £or

'- , " :raprovedCookin9 Stove.
~. --- - - --------_:. -----------.------- -~ ------- -..;. - - ----;----- ------ -----------._.

, . 'Per.it F_
Level

Wood
Price

., '---Payback Period
, 'Trad to Trad t.o

Boz~ Ketal .'

('Weeka> ,-- I

Bozo 'to,·~.

"et~l

. . .-

200 20.0 0.58: 4.62 '10.6'3
600 21.2· 0.54 .4.35 10.-07

1000, 22;5 0.5,1 4.11 '3.50
1-400 23.8 . 0.4~ 3.8~' . 8.'39
1800 25.0 0.46 3.6'3 8:54. '
2200 . 26~3 '.0;44 3.51 8.13 •: ....<. ,

.~ ,',

2660 27.6 ·0 .. ,.2 3:35 '7.75 •

.' . . .. ~

~--------------------------------~-------------------------------~---~--".. -.

...

-' ... .. .'..,- -----"--.- - --.-------~--~----.- ':"".-~-- ~"""-.- ---~--.--------------~---- .... _-- ---- .
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I~ ell ",co••erciel.zed wood were e%:t.e~lveiy ~exed. eec;:h,
1 (J(.'" . l.ncreo,se l.°n oer..·1 t. 6,;"ees over C'urrt!nt. Ie-vel.- would add
ai:>out 20 ~FA per we;'k to', the evere~., houaehold'" ':weekly
en..r9Y bil.l.. A '. ten-fold ,·i.icr..... would ~dd IS" to energy'
costa ~: ..n .ncr••ent equel toebou~ 2.3" of overege hous.hold'
Incollle'~ Tnu, increaeed coat-would'.,.o£ course. boP offaet by an
equlvolent i.prove••nt in _ere.,'" ener9Y ef:fici.ncy: (:fro.
7.S.. to 'S.S").' Unfortunat.ly. £he .tate of, technology doe.'
not allow~ncr••entai efficiency 1.prav••enta :for individuai
nouseholds. Those who 'hove the c.ah to ecquire i.proYed
stove. would .or. than o:f:feet the price InCreO&e~ Tho••. who
00 not wou.l.d ..u:ffer a d.cl.ne ln re.l lnco•••.

The abov. :figure. o.au.. thet th. production ond
aistr~butlOn syete. will odd on the Increaaed'tax coate ev.n

't'or wood 'winch evad.a, taxation ~ebout 80.. of co•••rcI0!
,wpoa)., I~ tnls were tne.cas~~ th.n,uraan nou_eno!da in the
re9~on'woul<:l-~9ay ,app~ox~.at;.ly 260 .illion CF1\ p.r year ...n
lncreaased eosts :C'4ihieh tgey'.oy OJ" .aY not off_t by -i.prov~1

etl:"icl.ncy)~ O:f -thla. --,rou9hly 208 '.111ion would 90 :for'
increased" broduction/d-iatrl-butlon profits end 52 .illl~n for
1 ncre",sed f oreatry fund rev.m'_.'

The net Denefits 'which f-low'fros thea. Inco.. tronafera
depend on several,factor.. :

"
:

" l

I

-I
!

"

o ~h. hlg~er tne proport~on o:fwood e:ffectlv.ly toxed.
the Qre..t.er the, !JOe:"al . benef,it fro'" 'the 'redistribution 'of

-' l_nc';Me, (by red~cJ,n9 ':~t"r.ed·ierY profits- _ in ':favor of wood
!>rOciu~.t·i.On). -." -."

,-

'0.1:f funds ore '- . ua.d' -1:0, support. *tOY. ef£ici~ney
l'..pro.""",,,ent. ,there·';:. ·a thr••-:fo-ld boPnef 1 t:- .rea.l.- en.rgy coat.
to urban', 'usera. ·wOuld decline.' pri~e· in<:.n"1;,i';'•• to ~
broductlOD would incr...a. and pre...ureon t.he naturel-for.at
would deC:re~ae

o to the ext.nt. that the extr.. profit' Dn untaxed wooo
were retained bY' producera/eollec'tora. the effect ':'ou.ld tNt
benefiCial (greater Incentive to prOduce). There' la no ~

2L~ oaalS for~deter.inin9 th..t tnls wlll oceur. hovever.

,he ~.portanc.'~f T..x ~overage

, I ,
The terM "tox coverage" ia uaed nere to refer to the

bereent of co••erclalized wood :flows wnlch are effectively
'taxea. wn1en we .stlMate at betw.en Lv-2S% (Sectlon II.~).

Tnls sU9geata that t.he ef:fectlve Stu.Dage price be1n9 p"ld
for wood explolt..tlon ia only one -fifth -of tn. nOM~n.l

stuMp..ge price. ond that ,the eff.ctlve Tatio of stuMbege
pT1ce to atu.page value IS ..pproxl ...tely four tenths of one
coercent (2'" '" .2). B....h.:.Owo.oh (1':163> p01nts out "the .,,In
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t:"'C\nc~us1.0n on. c!'tn (Ira'" ~ ,'. 18 th8't· wooa DrlC'lnQ prac't.1.C;es 1.n

-S"nelum Countrles are .woe:ful1y lnad.qu..te .... ·Tne conclU.,0n
)S clearly V.. l,0 in "all aa well.

The ·obJect."!_ pt.". pricin9 poiicy .hou.!q not be 1,.,ted to
.ne~e".,n~·ih" no.,nalatuap"g8 prie~ (p.r.it f.~a" It
anould be to lncre"... tne e££ectlveprlC. <per•• t· £ee. tiae.
·1:n.. percent t ..x .coverage). :Alternative. for ·,ncr....,ng tax

. coverage are cll;scussedln Shaikh .<1'384>. 'i'lgure IV.3 .no...·
t.he .••pa<;t: ." on. etfect,. ve :.tu.page prlce.. of dlfferent
eo.blpat:l0ns of t.~cover~ge and per~it fe•. level•• .. .

There ·isno.reali.tlc proapectof bringing the coat ot
iar.at explOltatl0n' into .allgn.ent wlth thee, co.t. of
produ~tl0n. There·.re .aJor econo.ic advantages.to bringlng
~h@·~WO cl0••r. no~.ver~ < The e££ectiv_.conatraint to re1aing

.per.,t prlcea •• 11kely to be pOl~tic.l..· Iffe~. reflected
the. tUl'l . cost of productio~. t-bey wO.uld De. 4::>00 ·CFAJatere.

'.nd urb..n. wood price. would be 3SCYA/J<g (vs 20CYA now). While :.. '
tnl. WOUld severely sque.ze urb.ninco.es. it 8hould 0- noted
that (a) u.,ng aV.~lable.proven~ ·co.~~etf.ctiv~ and
f·in"ne."liy, attr.ctive t.chnol~ie••. efflci.ncy . 1Ilprov_.nt
c ..n ..or.ethan· o£:f.et ..t"i.CO.t ·incr••_·.in· hou••hold bud9.t:.
(0) tn.. Gooner theprlce. reflect production co.t. th.
£'re"ter itte .. prospect of' ..'=hievln£, .ustainable .upply ·lev.l.
tnrough ...r"et, .echneni.lIi. and "'~c' in the' ..baence o-t

· ..ppr09rl",t.~,.pricin~·polioi••• · wood,.pr·ic••' ..~. lik.ly to ri."
1:0' the Be_e- levels over t1... (-1."ncrecsaiJiq t·renSDort -Q~a't.anee.

~~il ..do·rap·ldly ·to ··t.h.. reteil price;~.· but~ . without u,e;
!lec-:e.§.lus"ry.· ,·or1.ce ineent1ves. ··to· . oroctuct.lon ,.-w.n1ch . wou.1cf

a' :-eneouraae sustainable auoply. .~..
. .

P01nt_ (·c) ·.erit.c~fur.ther·co•••n1=;: 4" 3::>' CFA ret.. il pr"1c•
. -t>rl:>uqht: ,..bout throue;,h'. 't .. ic "ncr....... (witi'> eX.'-ptl'dn -for woOo'
. prooucecil . could ·~rovid.· the inc.ntiv.t:o.-"<. wood produetl0n'
very fln..nclally attractive: : Re.ult. would flow 11'1' no. 1•••··
tn.n ::>~7'ye..ra ..~t.r such incentl~es werelnpl..ee (th. le..d
ti ... ·to productlon). The ....e price lev.l. aCl'lleved oec..uee
of .1ncre..aing sc..rcity· ..nd greeter tr..n.port di.t..nce....y or
Mfty not ~rOV1Qe lncentives to lncr••••d· produotl0n. They
could alao lead to l.ncr.aain~ relience on charcoal. becau••

. 1t ,. tlnanc~..lly cne..per to ship cnereoal tnen wood lsee

tlgure IV.4) •. W,deapre..d u•• of ch..rcoal would aev...t ..te Wh..t
tores". are' left '" tne Fifth Region •

f"lnally.
·.l ..~rovi."9 tax
prl<;,ea WI'l11e
-1.nvest-...rit ..

• co.olned policy ot lncre..sin9 per.,t
cover"ge i. tne beat. way of ra,.,ng
...xl.izlng revenue flows to productive

:i_...nd
at:u.pa 9E
forestry
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Aaau.e. 30ll diatributor ..rkupa. Ener.." .content: wood 11.45 GJ/KT.
Energ, -content of 'charc6el 28.5 GJ/Kt. Be.. urben vooci pnce
20 CFA/kg. Charcoal 80 CFAlkg. Charcoal .to"e ttffic1ency 181l;
Wood atove eff1clency 81l.

Sourcea: E/OI Ellergy eon"er.iOll8 Card
"ali data for Fifth RegiOIl .
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2. Fv~~I~f-V~U REVENU~~ FSDP R£CCUREHT POSTS
,

Thia .ect10naddre•••• two ie.u•• :

.,0 ,,!,hat iugnt be ~he revenu." 1.plicat10n. cio£ curtailing
%~n1ng ~ivit~~a Uy %or••~ry .9.n~.?

.. ,

"
o what ere the expected r.current ~o.ta Wh1Ch

:fro. ·th'" FSDP, •.endhow .i:g'ht the nec••••ry rev.nu.
",

....

..:;...
Tranaection. Revenue.

.,'oUld £loW"
be raised?

" .
~ .....

.....'. ,

......

. '..

.L ..

.f

" Trall~act:.·ioJ\. rev.nue. are obtained ,through £ i".. 01'1
i~legalpra~t1c... In 19&2, ~ran.a~tioD. r.v.nu.. fro.
fore.try £ine. w.re 104 aillion "alian o£r.nc.' <52 .illion
eFA). 'The,argua.nf. ia Widely accepted :t.hat:. while £in•• _rYe
a.u....ful' proi.etiv.; £unction,·ther. i. wid••pr.aCi «bu_ by'
jor••try agents. Abusiv. practic•• in tb. Fi£th Region are

. now· "an i.pedilient.· 'to ·r..tion..l re.o"rc. ,- .an..9....nt. bY" .'•
. Villagers, ..nd their· 'curtail••nt aay'be ... precondition

, . . . ., -
(n.c.....ry bu~ no~ n.e•••arily· .u£fici.nt> ,to .ucc•••~ur·tr..
planting activjti••• The po••ibl. r~duetio~. in-£or••try·£und
revenue._which.would r ••ultfroa eurt..ilin9 abu.iv. fining i.

'; thttre£ore aya11d ..eeono.1c. concern.. .
.',

-Under current.legielation, 75_ of all r.ported. £ine. go
to the :foi:••try fund. Thu.· t.he 104 ·.illion oC rev.nue. '

·T.pj-e••nt~ approxiaatelY'140 .i·ll:ion ftF o£·£in•• i.po.ed ~
"reported. Agent. hav.9reat inc.nttv. not-t.o r.por~·~in..
. becau.e ttieykHp 1()()" o£.unrepqr.1:.ed .l.vi••• , , T~r. i. no,
·iri£~ation on~,th. ,:.~t.nt of uni~rted finin9. but. ·tt,i.... -·

_ knoVD 'to· be wid••pre.d.. .
,.' ... -, . '. . - . .. .-

"

'. '. It would-. tNt" aiapli.tic: .to 411:'Ppo~"~bil1''reduci.ng· abu.ive ' .-
~ "£in,,_"~u~d o,·~ec_"'rily: iapl:Y·-.' ODe too' on. ,reduction tn- ".'
'r.portedfin.~ ..nd th.r.fore in fore.try fund revenu... Even
~ri the ab••nee o£ reliable d.~a, it i. r •••onabl. to focua
(nitial .o£fort•. on r.ducing unreported ~in... If .ucce..ful,
this could both reduce the ectu..l nueber,of fin•• iapo.ed and
could pO••1bly l ••d to eniner•••• 1n reported fine. (.nd in
fund'r.venue.'.

If I~rther reduction. 1n lining were deeaed u.eful, then
_ ,can eolcul'at. the follo,,!ing r.letion.hiP. baaed on 1982

, data:'
,',

o a ten,percent decrea.e 1n tran.aet.10n. r.venu•• would
'bR offset by a ~5 CFA/kg (150CFA/.tere) incr.a•• in per.it
,:fee. or

o by • 15- iMproveMent. in tax coverage <fro. 20_ to 35_
coverage)
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Fi9ure IV~~·.bowa the per_it' "fee level. ne~a.~ry to
,·off..t'. g1v~n pareentag. d.cl~n. in ~ran.aQtion. ~ev.nu•••

Th. X-a~£••hOw. percent d.cr•••••·in~tr.n••ction. ~.v~nu•••
"The V-axia .how. per.it f •• le~l•• Each,curv. r.pr•••nt. a
different level of tax cover.g_, wit~ the highe.t curve being
20_ coverage and tne:low••t 100x, cover.ge.

: F19tire IV'.S '.erelY ,plot•• q..ientitaUve' r.•letion.b1p., I~." '
.ay. nothing of ,the benefit. or' ~~.t. of reduced £in1n9.
oper.tionB_ "If, howeyer, the pre.i.e of the,Bocial .n.ly.i.

,i. proven in pilotte.t., th.n Figure IV.Sover.t.te. tbe ~

fl~d to co.pen.ate reduced tren••ction. revenUe. bec.u..•• '.~
£urther bene£it would be ,the iaprOVed fore.t a.n.ge.ent, th.t •
would' not,be po••ible wit~ut reducing fine.. Leaving ••ide ~ •
• ny i ..u•• about th.'po••ible inju.tiCe o£ abu.ive ftne., .•
ten percent,' reduction in ,fine revenue. would be co.pena.ted
if it~eaulted in roughly 580,.3 of ~tr. wood output, giv.n
the econoaic atu.p.ge Yolue of 15 CFA/kg •. - ~ .' - .

.. '

, , '

"~

: Recurrent Co§t.
, .

+. ..'
.. ~ .#~ - • --~-

•• 'f
"

" SeCtion 1'1:1.4 ••t..bl,iahe. t.rget "to.ct.r.ge., level.. £or
,agroEoreairy and pr.oducti~n levol.,for urben .tov•••·At·tho..
,levela, . the . total ':i..put.dFSOP . inve.teenta intbo.e .ecto'r.

,', wou1dechie"e-. 6_ real 'rat.' -of:'return~ c--'fh••e level• .- plus
:hect.trage -target.. for'· natural f,ore.t .anag_ent., are
au....ri·zed below:,"

' ..
JlINIJlUJl:, FS~P 'ANNUAL TARGETS

...

I
, ....

:.~., .
....

Jlanacl••ent-~ .

·400 Ha

.,

i300 Stov__ .'' .' .
,

,If t.he .a•• level." wer. a.int.1n~ thereafter, wh.t
would therecurren,t' co.t. be? We not. tbat the recurrent
coat. would be lower th.n. tot.l .FSDP co.t. to ..achieve th.-••·
target. 'leYela, becau.. FSDP will beve borne the tn•••t..ent.
coete.

We u•• the following unit co.t ~igure.:

a ag'rofore.try : S45 1per hectare

o natural fore.t .anage.ent: *70 per h.ctare

a .tovea: poa.ibly negligeabl.
but. no higher than the retail
CFA) •

(co••ercial product1on)
price of the .tov. <2000

For the target level., total recurrent coat. break down
a. followa:

&&
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o Sto~.;a: SO to .6000 S>er year'

.~OTAL: 867.COO PER YEAR .30;~'"ILLION CFA

To. th1a' ".'add 20_ in o••rh.ad•• on-going training. etc...
to .reach rqughly 36 ..Ul1on CFA per ye~r....

It tihould ,be not.d,
real' 'ter.s. ~ and ·'W1-11

, 'betw_n now' and t.he' 'encJ

Wor~in9' :fro. t.he pre.i_that. re.enue generat.ion i." the
4!ippropriat.. , ..ean. o:f 1O_t.ing th••e recurrent: coat.•• Figure

," II I. 7 .h~. t.h'. co.bin.tion o:f per.1t :fee .~e.el.and i.proved ... '
.. , tax .' co••rage . which, would .chie.e the obJecti.e., .Jt.
..teb~i.h~.·~h.t•. if trao-,ctAopa r9yenu•• r•••1n9d .~.bl•••

, ,nuabero:f r.asonable·coahination. o:f tax•• and' co••rag. '-
wh.1ch ' are in th••••l •••·' ec:onolOic.lly u.e:ful . could
,pot.ntialiy· .ati.~ incr••ental' :financing n.eeda •. , Figur. IV.8
.sho",. ·the ·~inal\cing requ1r•••nt 1:.0 o:f:fa.tt.he COIObJ.nat1On··~

in';reeis8ci ' : 'r.current co.t. pnd ..decreaaed .tren.ection'.

•...
",

, .

, "

t',

revenues." ':". -: ~ ....
. . . r!'
that. ,aU o~· t.he .bOve ~1'g~re. a'ra in
chs.e ,to be' adJusted £or In£lat1oo
of proJ.ct. life.
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