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EXECUTIVE SUNMARY
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I; ine Economic. ana inggitutignal-ﬁggggng

.The Fxf;h'Region.éf‘Héli 18 & low rainfall zone with low

_forest stand volumes and growth rates. Over the last several -
decaaes, increasing animal and populetion pressure, recurreifit
drought . and poor environmental management have brought about -

a aerious 1abalance between the supply ana demand for wood.

The results have been a rapid decline in forest cover, wood
products scarcity and a degradation of ‘agricultural land.

Table ] summarizes the estimated demand and supply for wood.;
an the Fifth Region (by Cercile).. - :

. Tﬁe_eéonon;é analysis of the FSbP'prOJect'suggoit- that

it will be extremely difficult to plant enough trees to
restore the overall environment 'and to supply sufficient wood
to keep pace with a. Qrowing population: . The most promising
approach -appears to be to focus .on two ob;ect;vcs. to cCreabe’ -
“micro-environments* around - agricultural lands to, both

protect the -s0il and provide limited forest products;: to

-pursue only those'-denand‘nanag-a.nt and supply enhancement
‘mtrategies which have r.a-onablq proapect . ‘of wsuccesas; with

firse .prlorxty‘ to those approaches which can have the

'i_.greétest global inphct for the’ roaourct; spent.

If:f-Hacroecongnzc Evcluat;og of ng]gg&g

“Sax pro;oct approaches . were - .valueted: In-Field Tree

.-Plaht;ng. Windbresks . and . Hedgerows, -- Commeré¢ial ~ Urban
‘Cookstovaa. Natural Foreat -rﬂanegon.nt . (co-n.rcial and .
- villiage- run) and v;llagc “daodlots. - The “fesults of the

acono:;c and fanencial onaly-.- arn -unaarxz.d in Tahlo 2.

The f:nd:ng. for In-erld Tro- Plant;ng _and Uindbronkih
and - Hadgerows suggesat that '’ agroforottrv projects are highly .

attractive from a financial and an economic standpoint. Eight

"alternative cases under a vor;cty of assumptions confirm this
result.. The msjor benefit is the potential increase in -
‘agraicultural yields ard both the increased food security and

cash income that ‘it implaes. Wood output, however, 1is

limited, and holdsa litt%o prospect for meeting total wood

energy needs.

There 18 very -tronb financial aincentive fbr urban

‘residents of the Fifth Region tc usae i1mproved cookstoves.

Some traditionally made models are already penetrating the
market. At the current high price of firewood, payback
periods for availabls stoves range between one wesk and
twelve weeks. The costs of a stove program are likely to be
relatively low, with the private sector playing the lead
role. Over 60,000 »3 of wood could be saved annuaily 1f all
urnan residents adopted improved stoves. This is equal to the
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1ABLE 2

Sunnary of - chroecono-xc ‘Analysie of Projects'

(Internal Rkates-ox Return) -

Inproved Urban Cookatoves

. . Financaal Economic

In- Fxnld Free Plantxng - T St

-Base Case 28,0% 28.6%

- Case 1 ° 9.0%x “1.4%

: Cagse 2 . i 41 .7% 44.1%

__Caae 3 - 852.2% 56.1%
Cease 4. 33.1% ~33.1% .
Case S5 . - 25.4% “24.7%

. Case 6 e T © 31.5% 32.1%

- Case 7 - S 7 30.3x% NA

' Case 8 ‘ ' S0.2x 62.8x

wxndhreaks and Hedaorous ' ; i .

-  Base Case - 36.5% 32.4%
w. - Coase -1 . i ‘18 .4% 7.4%
.- Case 2 ‘49.4% a7.6%
T 7 Came B - 59.8x% . S9.6%

Cage 4 . 33.4% : - 28,5%

‘Case S5 j 39.4% 35.8%

". :Case & 68.1% | 66.4%
< ﬂatu;pl;?oxgat Hanagenent-l Cash IRR o )
. ‘Base 1 (Formal Management) . 8:6% - 14.8x

. Case 2 R N L. 13ax 19.0%

. Case-3 . - T © 0 15.5% 20.7%

. f= Case 4 ° 12.9% "NAC
= Case S . . . . 11.0% . 18.2%

- Base 2 (Minimun Management) . 0.0x . 20.95x .- 26, 4%

| Case.7 - - L L Su2x Y 13.7% $.29.3%
L. Came 8 ‘ S.1x% T 16.6% 31,8%

Case 9’ 4.1% 17.3% ’ 28.1x%

Village Wcodlota

Base Case -2.8% ~5.7%
. ‘Case 2 -1.9% ] -7.7x
Case 3 i q.8% 2.3%

. Cane 4 10.3x% 7.3%
Case 5 15.7% 13.9%
Case 6 -8.3% 13.9%
Case 7 ! 2.9x% NA

Poyback Poraodn at Current Wood Pr;c. of 20 CFA/Kiloaranm

Traaitional
To Bozo
0.58

(xn Wook-)

Traditional
To Hetal
4.62

Bozo To
Metal
10.6

—— e e e e S e M A e o S G e o e T e e B M N R R e e AR R S R e G W e M N N W W L M AR MG GE R WR R R W W W e e W e wm W P W N e W



."_“_
s . TABLE 1 .
v o E-tiuatod and Supply ang Demand by Cercle -
_ Accessible L Ratio
_ . Damand Supplv ) . SS/DD
NOPTI - . . 310,790 155,395 . 0,50
'~ BANDIAGARA =~ 226,044 94,185 T 0.42 v
.- 'BANKASS - . - 7 169,186 70,494 "t 0,42 .
<. DJENNE - -~ -~ ' 135,564 67,782 L T 0450
" .DOUENTZA- . 169,727 70,720 . . 0.42 .
KORO . ... 219,035 91,265 _ 0.42
- TENENKOU ‘ 108,189 54,095 T © 0.50
YOUVARU; . = . . 91,572 45,786 0.50
_ T T
. ) _"l_ : .
: ; >
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. annoﬁi output “trom S0.000-hecinros of village woodlots.

. If- pfoﬁefly ﬁlanned. éou-crc1a1 manageaent of._gh.'
natural- torests can be at. lesst marginally viable from a
flnancaal atandpoint, and guite attractive “econamically. '

. There are ‘several .useful lessona to be ' lesarned from'
long established naturail forest management projects in
Burkina Faso- nno Niger., T o . :

inlaqe Tun natural forest management nystons nro likely
.10 De both flnancially and economically ‘attractive. As nany
of the benefits can  be “an-kind” rather than in cesh, the
.major obatacle will be to assure that cash inflow at least -
covers cash outflow. Experiments now being conducted-in the .
&uespelbodz pro;ect ‘(Niger) are testing -aqag.--at | systems -
which could address this problem, and' should be tracked
closely over-the coming ybars. ‘ ; i

Village woodlot. appaar to. h. neither financially nor
econon;cally viable, except when: produc:ng—large amounts. of
cou-erczal ‘non-wood hy products (such _as fruit). From en A
econonxg standpo;nt. . the -xp.nditur- of resources
substantially  éxceeds the economic.  velue of the wood
produced. Unless there are extremely large axternal benefits
from - 1soleted woodlots which serve ‘no soil ptotqction
‘function, and unless these benefits are greater than thoss
‘which can  be gotten from spending oquxvalont resources on-
.other: pro;ects,‘further -eXpenditure of public resources on-
lelage woodlots .eens qucst;onable in thc F:fth Rogxon.

3 Glooal 1 ggg ggg gg _Praje _r.

The gfentcut pot.ntial bcnafit.‘p.r dollar .xp.nd-d w;il :.5'-‘

’ cona fron agroforcstry Lin- f:old tree planting and wandhroak-
/nedgorows)-ahd denand -anago-ont (urban ‘commercial- .tov..).“

" Limited  efforts: -at - natural forest - -anagcnont may also be Luﬁ'-

‘viable, - but could require much’ ‘greater resources than’ are’
likely  to be. availabe (from all sources) in the Region if
large-acale impacta are to be attained. Table 3 ranks the
various measures conaidered by potential for overall impact.

Within .the limited resources of the FSDP, the . most
efficient uke of  funds will come from pursuing a soil
conservation/desmand nanagonont strategy. Given the financial
returns analyzad, an acceptabla real rate of -return on
project - resources expended  will be realized if annual
agroforestry plnnting levels reach 800 hectarea, and if stove
production rises to 1300 stoves per year.

4. Policy Reform and Recurrent Co!; issues

“Stumpage Value®” refers to the real economic value of
wood at site. In the Fifth Region, stumpage value is
estimated at 15 CFA/kilogram. The stumpage cost refers ¢to
what users pay at site to gain access to wood. At current
permit fee jievels (100 CFA/Stere), stumpage cost 1is8 two



.

‘”?rouqhiy one half ot one perc.nt of atu-puge valuo.

'ﬂ,oercent of stumpage value.'Sinéh -only a 1amited proportion of -

~the wood expiorted for commercisl sale is in fact taxed, the
~affective” stumpage ’ pt;c- (actual timas percent tax.d) is

r

There is no- roalist;c hopo of hr;nging atunpag. cost- up
. Lo atunpage values. Substantial permit fee increases and '
'anrovao tax ° coverage - wan help bring ehout more rational
forest axploztat;on' and . increase forestry . fund revenues,
houever. The ‘impact on urban wood prices of increased permit
fees 0111 be minimal (because: theyrepresent such a small

percentage of retail price), but the ispact on ggggggg;_ L

prices will. be approxinatoly two-and-a-half times as high.

" Thas can have an important effect on pcasunt incentives to -

grou wood to aupply commercial uark-ts. - ) o
The pol;cy end prog.ct in;tiatavos of the FSﬂP are
lxkely to have two major effects on £o:c¢try revyenues in the .
Req;on. firat, any attempt.  to curtail. abusive fining by
- forestry -agenta ~(vhich is thought to: be a major dxuincontivc.
- to rational ‘environmental . -anag--nnt*by*ptasnnta) “may cff.ct
“the amount of transactions (fine) revenues; second, praa.cts
begun by FSDP will entail recurrent-costs to be borne by tho
' reg;onal foruatry -nrvxco aftor pro:oct 11£.. X
Cureful nnalya;s does not confirn the hypothcs;s that
reducea abusive fining will n.cossarily reduce transactions

z revenuea. ' To the extent ' that abusive - ‘fines ‘are also

'unreportad fines,: a'aystonatzc attempt to curtail them could

. xeduca ‘the -overall . ‘percentage of unr-portod fines, thereby

.o
LS T

. 1ncrea-1ng raported citations and’ overall - revenues: ‘A clear
@anpswer - -on this .- que-tion nnat aunit actual ntt.-ptl .ot
1-plen¢ntation.f_ : : - b

- “'. e I - -
- C . -

;-'A Rocurrent cqltl aft.r proaoct lafo are- .-ti-at'd Fat e SSE?
nzll:on.CFa per. year, -4 numsber . of .réasonable copbxnatxon- of
’ anroaaed p.rnit faas andlor increased tax levels cen rniqo

- the incremental financing .needed. Noreover, negative effects

‘on urban prices would be minimal (and could ba more than
offset by improved stove efficiencies) and the positve impact
on rural incentives to produce wood could be subsatantial.

e
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A.“ - .
Comparison of;altornitﬁiy Approaches . R -

o - : Total o Toter =~ Cost7-

— Injtiatave - Cost - = - Benefits - Benefits
‘UKBAN STOVES | . .. . $2,000,000 . 813,800,000 - = _ u.14
WOODLOTS - . '#67,000,000 $55,125,000 1.22
' NATURAL Foanuu'r - #50,%00,00Q . $55,125,000 . 0.82

‘ '.nc.kormssmv S $31,800,000 241,587,533 . 0.i3 4

- ﬁdﬁe;-ﬂEcono;nc values are used for both .wood -and egricultirsl

. omtputs (1 Kg wood = 15 CFA; 1 Kg Sorghum=» 120 CFA) . . .
... - TYotal benefits refer to hypotheticel cumulative_ impacts
e - for- the perxod 1985-1996. - These are not e-tinatos of
. - mhat FSDP will or night achieve.

.8,
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i, THES ELONUHIb AND InaTITUTJONAL SETTING S

. Moat of the Fifth' Reaion of Mali Tecieves - between
_550 S00 mm of rainfall. " Human and enimal population pt.lsuro§.f
_ has rancreased -rapidly over . the laat four decades, and pow_‘
-exceédq the carrying capapxty of the land. !.Tho' region has

suifered -two major droughts in the ' last twelve vyears,
ancluding the current drought which has .not -yet run .its
course. There has been rapid and widespread depletion of

 forest resources in the Fifth Region, suggesting  that the'.

demand for wood: producta a;qnxxxcantly excesds sustsinable

'_supﬁiy; "This - 1uba1anca-has cr.atou -increasing scarcity of
* wood - products, -as has hcon~-uxdcly_docuacnted- - Even more -
-_1noortant4y. however, it has accelerated scil wrosion, .water

andg - nutrient losg, . with'- adverse long term effects on the
vxah:l:ty .of agr;cultural and lavcstock productxon.-y-t.us,

_ Thxs process has ‘been ° on-going for scv-ral d.cado..,- To’
.. .date,' no - neasures have succeeded in perceptibly slou;ng the -
f:_qlonal deqraaat;on.i ‘It is no 1oncor " possible to think 1in
"+ .terms of restoring the overall environment through supply
‘sice’ xntervenz;pns.;fa ‘least  not in time: to forestali’,
‘..devastatan economit i;npacts on agr;culturci-‘and herdlnq
. pooulnt:ons.‘ Tharefoxo. this pro19ct :odusuoo-on 1n:t:atxv.q
“whach. create - nxcro-anvixonnents _around - nroduct:vu lands - to~
L. maxiwmize - thea-soxih-end ﬂwator«canscrvatioh benoftt. qf tree-“ -

plant;ng aﬂarenVLron-.utal -anugo-.nt.,u;_-- S e .

S vy R e . ,,__.g.“..,A e - R T Ty T T e e L STee LM

.' buch an - approech Leavel ppnn ‘tho - question ‘"of “"how to
bring -total ‘demand for wood products intc equilibrium with
the regenerative capacity of the forests. - As detailed in

will'pe extremely difficult to meet wood. snergy needs, 1in
oartxcuiur. through increased tree production, given the lona
lead times for production, the low expected yields, the high

costs of tree growing and the salready high and growing’

woodfuels demanda. In the medium term, potentiaslly QCONOmicC
approaches include demand management and increased price,
financial anc legislative/administrative incentives to more
rationai forest exploitation.

2. THE SUPPLY AND_DEMAND FOR_wWougb

Tapie 1.1 shows the rurai, urpan and total populations
ana growth rates for the Fifth Region. There are no'reliable

1

1. THE PROBLEM - S o . e

later -sections of this paper, the basic finding is that it -

-
a

LY

E



- fﬁw ”TABLE T S ) CR
gl ' CLF ' A
Eastimeted Urban’ und Rurdl Populntionn - 1976 and 1985 '
(Bessd on Resident Population Prisont) :

---n.wa—n_-p ----- .'—----.--ﬁunﬁu----.---------d---——-——-nwaﬂwnn—_nunﬁﬁauﬂ‘#‘ﬂbw *

v

_ . Urbaen ﬂﬁf?jgj*q,4u* Rqul e b Totel
Cercle 1976 198% 1976 ... 198% L1976 1988
MOPTI %1,488 - 102,925 * , -izs, 974* 186,067 180,362 . - 2%8,992
BANDIAGARA 8,809 - 13,666 .° 144,264 174,704 153,073 . 188,370 .
BANKASS 3,186 4,943 . 139,626 164,244 138,812 169,186
DJENNE. 14,224 . 22,066 © 93,722 113,498 107,946  135,%64
DOUENTZA 6,931 ° 10,7%2 .- 131,27% 158,974 138,206 169,727 .
KORO 11,298 . 17,%27: 166,398 201,509 177,696 219,035 .
TENENKOU 15,691 . 24,342 . -69,238 83,847 - 84,929 108,189
YOUVAROU 2,085 . 3,188 72,984 88, 334 75,039 = 91,572
‘.‘-' II‘. \ ]
_Totals 113, 682 199,408. 942, 381 1 141.227 1, oss 063 - 1,340,638

‘*.-P e
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datu on dennnd for forest. Droducts in the- Roqzon. However,

drawing. from. surveys alsewhero in Mali ano in other parts of

‘the Sanel, we can construct an approx;na;o vood demand., as

shown pelow:

e + »

- 'Estaimates of bapfta Demand -

t

it

. Cooxzng (Domestic) 0.7 m3/nab/yr’

" Imstitutaional Cooking o 0.1 T

. Construction o . : Q.25 -

_ Other N - ’ OUAIS- e
TOYAL . - S 1.2 =3/hab/yr ]

, -Tabie 1.2 attenptu an order of negnituda breakdown of urban .
© va. rural’'demand,’ based on relative populataon. Thess numbers
are- consistent with approx;uatzon- basod .on permis di c0upp_

data, shown in cht;on II. 3._ _ : - <o T

. .. .. -
- . - T . . e I

'fﬁe:- urban/rurai broakdown BY 1npartant because Tit

reilect- very d:ffqrontly structured wood products supply gnd
demand markets. . These markets, in turn., lend themselves to
‘different policv approaches to . influence wood . flows.
‘“Virtually -all  the wood producta consumed in the urban ‘areas

{sea uef;n;taon in Section Il. 3) 'are commercialised. Under

“existina .légimlative codes and practice, the wood exploited

for. conuercxai sale is subject to wood cutting permits.: ' The
‘ffprospects - for ‘1ntluenc1ng .urban demand -and. the rat;onil‘
rexploxtatxon -of - forasts ‘arourd urban- ar.a: are onhaneod by~
_‘the abil;ty to 1nfluanco przce. pern;t fees and wood uovoaont;_
- along major: ;supply-_axes.‘ -Bedause . similar optxonl -are’ "

generalry not availsple ' in rurel areas, public action rust -

" Tely more heavily -on direct intervention/extension. Thxs? is
‘poth more costly,. and. essentially because wood is available

as a free good, runs -counter ‘to short term incentives.

. Wood for coakiﬁg.probablyrccnstitut.i ovar 6ox ‘of  -wood

: pfoduqts demand. ~ Virtually wall rural houssholds and the
.majority of urban ones use the traditional three stone stove,

with efficiencies between 6%-10%. A growing percent of urban
households use the ceramic Bozo stove, which sells' for
between 150 CFA and 500 CFA. While it has never been foramally
tested, it probably achi.vea betwean a 30x and S0k efficiency
1-orovanant._

The recent Transenerg Study and the 1982 CILSS Forestry
Sector Report class the oxght cercles of the Fifth Region in

the following zones: .

Zone 2: Sahelian or soudano-sahelian

o Douentza o Bankass

Fomm - Eam
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TABLE I.2 - e L .-51; ;
ESTINATED WOOD ENERGY FLOWS IN THE FIFTH REGID“ PR B . i . B Lo .
Jolumes in Cubic Meters. Figuros in Parontho-ol are Convcrsion Eificioncios . oo T

Non-Energy - .., . SR " . "FINAL ENERGY
O----osmssscomomcommoceos memmeeQ o R N c S ~ CONSUXED
: 338,159 S P T I o R
A N ’ A oo - . ]
A Cooking : - S : - _Rural Cookine

I‘--o—-’ ------ --qp-lc_.l—'----—----.--u——--.---c- ————— b )

|

[

i

! .
| P L 912 982 Yol 10,078 - 68,474 [}
] : ~ ‘*Rural - *.- oo S S ‘ o S

|  Qemmm—- 0-----------rl. o - S o
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‘_VIn gooa condit;ons. yieldp could potent;ally be as .hxgh 2 5
-3  per
‘Acceasxble supplv ‘par 1nnab1tant As estlnntcd at 0.6 m3,

"forests TAare - severely

'3_-_1 FGRES“‘s. N _THE VILLAGE ECONONMY - :

‘bénef:;s
“they are denerally not ouant1t1f1ed {b) most have never - even
- been estimated quantitatively and (c¢) many are not adaquetoly

;chrczevea -by ‘the villagers themselves.
- ¥ these nrodncta and aarv;coa. ‘ '

7Q:" In-a non—cash
- beco.‘

'nanaqenent ‘systems "have in fact ‘come ‘under increasing strain,
. and have begun to breaak down Ln a nunbor of areas (see’ Social

'ﬂ'Baﬁd;anara 76 ﬁoro o . - . S
Average natural forest y;elds are e-tiaatgd between - 0.1 and
0.5 -m3/ha’yr. Due "to low ° population densities, the
utheoret;cal wood - avai;abll;ty is 0.76 n3iyr per 1nhab1tant.
However._uccess;ble aupply ia put at-o S -3 per xnhabitant.

. ma -

_spociar'

Zone a: &qhglxan or_aoudano~;qhelzan. put w;th_
ootentqu fn e R B . -
o Hopti .- . , c 'Djenne o .
SR - Youveru Lo Vgx,AN~ o Tonenkou : . MR

hectare, but actusl -yields are put - at.)l m3/ha.

. Table I 3 au-narzzea tho estimated -upply and demand by
cercle. The rataro of accessible supply to demand is less than
Sox. - Even thas rat:o is probebly an averstatement; since the -
a.grad.d a-
Voopulation is 1ncreasxng.

>
T
-

Any economac evaluation "1s likely to undervalue iﬁo s
‘that villagers derive from the forests because: (e) -

Table I 4 lxstu sone~

v;llege aconOIYr forists provad. fro.
_access “to.:benefits .without - whxch the structure of villnge-‘ﬂ.
*econonac—ltfq would be ntrazned. ' As - forest ~-resources
"-':ncreasznglyu- scarce._a tradat:onal'w*foroltllcnd

“Soundn.ss Analya;a).

The beneflts 1Jsted in Table 1.4 can be qrouped an four

. cateqor.tes. B - "

o wood products (woodfuels, construction materials)
.o,nbn;ﬁood:products (£riits, medicines. forrage)

o sgrvices (shade, recreation, r-ligibusllociql uses)

o “custodiai®™ fﬁpct;ons (s0il and water conservation, .
nutrient cycling, -game habitat) ) y
0f tnese, it is only the first category which both

removes something from the forest and for which demand can be .
satisfiea (in the short term) 1n excess of the sustainable
vielo of the forest. This, of course, 118 -accoaplished by

=

-<low.r1nq'" supply)-- anq, —4

. have" "f:f
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:L.;. . - I
X T -
Co T ; - 'ram..s 1.3 -t
S Est;nated Wood Supply end Demand by Corcl. i
7 Acceasible Ratio0
. Demand - Supply . 55/DD
'uop'rx 310,790 155 395 .- 0.50
_ BANDIAGARA | 226,044 " 94,185 0.42 .
- BANKASS - 169,186 . . 70,494 - 0.2
. DJIENNE = . [, .135,%64 - . 67,782 - S 0.50
-DOUENTZA - . ..  ° 169,727 . 70,720 & . 0.42
KORO - © 219,035 . - ~ 91,265 0.42
'TENENKOVU -~ * - -~ 108,189. - T 54,095 0.50
vouvnaou- o 9'1- 572 45,7866 - 0.50 °
R : LEINE
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Usefulness

. of African -

forests

Conservation

of- favourable ".ﬁ_

: environmental

'TABLE T.4

'.Contribﬁtiqns of the.Forests to the Village Economy

blologlcal equxlibrla
equx:able.lmcrocllnate
high cation e;change capacity

capacity for nutrient recyclxng
nitrogen fixation )

_conﬂltzons o soil depth and structure =
' . |regular water supply’ - s
- - - bark ~t
" ‘|beverages foliage o
chemicals " | herbs on forest
Ifibres from ‘floor .
- - . lianas )
i A R
o ' T . livestock :
+-Production feed for — wildlife yielding
Do I ' other fauna. :
. S foliage. .
R fruits :
1 ]food . fungi
. g ; or’ fra-‘—nn—-»GUls- v .
- : people . " | 'herbs L T »
- L 'T BENEE e - - honey,a,f_
- = - 1nsecten-———h—-UIx S
- - A ’ TS leonsumed a8
_ Isuch
.y chemicals
- * | cork
g distillates (from follage and flouers)
E gum
. honey and wax
latex -
oleagineous products
pharmaceuticals
resins

tanning extractives

_.derxvatlves

From: Gunnar Pbdlsen, Minor Forest Products

wood products, 1nc1ud1ng-dxstxllates and .



_ this

denletxna stanu volume and reduc;ng futurt fura:b yaelds. .

"In 'thzs context, the- economic .:atiopale _£or
:orestry efiorta is not simply to determine if it
cost-etfectxve to produco enough mopd to. meet wood products

demand,” but -instead to ‘determine under = what economic
cxrcunatancoi villaget- can continue' to - .gain maximum
sustainea benefits from the forest. This requires that long’

term supply and demand be roughly in equilibrium. Ach;ovxﬁg
combination of supply- onhanconont and

will involve an
demand reductxon (connervat;on.,,-uhstztutionl as well as
better aanagenent of the resources availabl..' - T

The obgect;ve of this .conoulc analysis 1- to shed light

rural:"
is -

:ﬁronrfha financial and economic attractiveness of -the major-
-ava:lanle optlons. S . . . -
coe ”11. hrcnoscououxc EVALUATIOH OF PROJECTS S

51x types of-pro;oct-npproachos'ure Qvoluated - -in thiq'”

‘sect1on.
N cbnnerc;nl

in- -field -tree planting, uindbroak.lh.dg.rous.
urban . cookstoves; --natural  forest -
Lmnroved vxllagar_land*useAnanagonent nnd v;llag. uoodlotu.

LI

A project:

- Eacn annlysls is- carr;ed out. f;rlt from a financial fand
then from an .conon;c porspoct;v.. Soctxon II1 considers some
‘of  the " major tredeoffs .in sclect;ng between ' the viable
optxona. It. also a-u.sses the pot.ntial for

wxdespread 1lpacts “through' esach measure, :uxth .explicit

‘treatment of £;nanc1a1‘rouourco conatrarnts that
-eﬂcounterad. - . . . Do

paght

nancgcn.nt."

be - .-

estimates provided by projsct design technical staff.

_extrouoly .low rainfall zones are especially subject to

. - - S .- R . -
- - Lo - L. . - - .

s oa;a ugg.rtaig;x " there ‘are
expacted Yields, investment costs,
savings .
yield interact:ions, convor.;on‘ efficiencies and efficiency
"improvements, ' etc. All

liitlofxéf'

riuk that the

}zgk. any investment involves the
investment will not bear. fruit. - ~ Perception of this risk
coloxrs -both _the financial incentive to invest eand the

@CONomic bennfit of doing s6. Forestry product;on ‘Projects in
: risk,
us past efforts in the Fifth Region have amply shown.

economic snalysis requires quantificetion of
costs and benefits. When these sre largely non-monetized and
unguantified in real 1life, a number of very imperfect
valuations is required. For example, what value should be
assi1aned to non-peak season village ‘labor regquired to

va luét ion.-

8

A nuabor of unc.rtainti.lﬂundcrlio nll of th.- progobt
RS anulylos'- ~:“ ‘ LA e S . :

" data used are best guess t.chn;cal‘

. no ~ dats on
time requirements and time -
for tree plant;ng/wobd collection, tres/agricultural’
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"nnlnta1n o qeedlan? To child labor? To "~ peak season adult
jlabox? How - hxghly do villagers value cash incose vs. benefita
in kaind? What as the appropr;ato discount rato for f;nanc;al
ana;ys;s? etc.
-. 7 .. perception of benefits,' many of the costs and benefits
. "are not. perfectly percieved. by v;llag.r-. In  projsct
implementsation, - 1t 1s the ‘role of extension agents: to
L _heizanhten the perception of potential benefits from such
. L% things as_envirohmental- nanagenont. soil conservation and so -
T - on. 1Im financial analylxs, on the other hand, actual villager:
'i}~ . perceptions -are an important indicator of their zuc-ntxvolato;
i part;cxpato in tne propos.d act;v;t;.s. C -

In order To addross mnore’ .ff.ctiv.ly th. unc.rtoint;.u
1nherent in snall-scalo . forestry project - evaluation, an’
Append;x to this Economic Analysis report ‘uses "advenced

) economic -end conputor .technigques to determine, by

. probabzl;at;c means, th. liklihood that rates of return will
= .+ . fall within an accoptable range. - The _technique . involves

L . assigning to each uncertn;p variable’ & rang. of pos;;blp A

“.°". - values rather than an . arbitrary siogls point estimate. Within

"55'_-that range, using the best . judgement of _project tochnicalr

- staff, - each uncertain var;ablo is allxgnod & probability
.. dxstribution and, where -appropriate, at sxpected mean. - Three
'hundred computer runs are performed on each case analyzed. On

- _..-'ioach run, cvqry_ungorta:n variable takes on a - random vslue .

;5'»'7 ‘"from. within ~ its assigned range- specified probability

AU ‘distribution. The result is then_ tsbulated to creatad a

‘frequency d;stribution {(both relative “and cubkulative) of  the

iy  rotes . .of return.- T POt -;aply, what this tells you is, for

SILT 0 Lekample, ‘not just. that the base base’ gets a - 6% ‘retursn,. the

L+ 4w .- -high case -gets '10% and the low casé geta’ ax, but rather thut.u-f

;u;-*f:ifor“exunplo.ﬂ there . is  a_ 65x probability that the Tote of-

el 8t return u;llufall ‘bétween 5x and 8%, that’ thct. is only a- 10%

=71 ‘chance - that it will b. abovo 9% arnd a qx cnance that it 0111

i et —’-*-_',fa.ll helou 3.5%. 7T T e "’_‘ *‘_“* TET T T T Bl

PR
v . T T

: The full nothodology and rcsults of thil analyais are
presonted in Appcndix A. . .

. 1 tm-r_:ew TREE_PLANTING - B

Fanancial Analysis

L . Table II.1 shows )the princapal input, output and
valuation assumptions used in the finahcial analysis of
in-field tree planting. It is assumed that sixty trees per
hectare are planted on five hectares of privately held
agraicuitural  land.  Adult off-pesak labor is valued at 125
CFA/day, and peak season labor is valued at 1400 CFA/day.
Child iabeor is valued at 60% -of adult labor rates.

_ Two outputs are assumed in the base cese: a ‘wcod yield
of 0.3 m3/Ha, and a 5% incresse 1n agricultural yields. Wood

9

R VU



i : : ' TABLE 11.1 ' '
- Base Caae Financial A.aunption- for-: In Fiold Tre- Piant;ng
ﬁ ——————————————————————————————————————— LRl i e e e el e e
- INPUTS. : OUTPUTS - * _ :
Investnent Inputs- 3 Wood . ST
L Labor S . KgIHaIYt o 150 - .
", Off-Peak 30 : . -
ST Peak S Labor Sav.d .o N
R T P Off -Pesk 19.5 -~ =0
.. Reccurrent Inputs . ‘Peak 4.5 SR
i - Adult ‘Labor S ST : T
R Off -Peak 17.5 PROJECT LIFE - .
g " Peak | S 1 , Years . 20
’ Child Labor - ; - . Terminal Vslue SOx -
. Off ~Peak 4.5 ' Years to Full o
Peak - -1 " Production . Iy
. . : R . .. . b S
. . . © “VALUATIONS - R
S LT e . | Adult Labor !
. .AGRTCULTURAL YIELDS/ PRICES . Off -T-'eqk 125
: ‘Kg/Ha/Yr 7 s41 . - Peak - _ 1400
: Price/Kg 70 . . Child Labor S
' - Increased o ~Tr'v Off-Pepk - - 75 ~
|  .Yield’~ -t N Peak ' 840
S Labor 1nputa and aav;ngs in days.- Laborx valus; in CFA/day.
@2;‘Averaqo Land Hoidxng Assu:nd to bo 5 Ha - AP .



y;exds- ‘are vau Qed"in terms of ' lspor saved. Incriasad
agrzcu;turel yzeloa ‘A0 not begin until year 3, and the full
5% 1ncrease 18 only realized when trees reach naturaty (year

&) . stng averaae 1976-1983 n;llct/soruhun y;oldl for the ,-?

F;fth.,ﬁegionl the base yield per hectare is pro)ected at 541
kilograms. “The  official 1985 . producer  price - for
'n;llet/sorghu- of 70€ CFA/kg 18 ulod tp obtaan productxon.
values to the far-.r. o ! - -

Table II 2 shows the twenty year base .case financx-l

j Exght alternat:vo cases hav- been analy-ed to’ tost the
effect ‘'on pro:ect returns, as ;u--arxzed an Tablo I1. 3.

Case ‘1 aasun.a that there ‘will be no 1-provoicnt' in

: aqr:cultural v;elds as a8 result of in-field- .tree. plant:ng.-lt
therefore corresponds 4o .the assumption. that the promise of --

agroforestry is not realized. -The IRR remsins-close’ tq O%.

. This 'case represents. both a reunonablo-approx;nationqof the

-downside. rlsk and & gauge of how .a farmer may percieve. the
- project - 1f he . is not convxneod that improved yields wxll
folaou. e R . . ) s, ~

PR

banes 2 and 3 aron highly atﬁrhdtiv.. ana  whow the

e potential benefits if optimistic, but still ‘.. Teasonable

aarxcultural yxelds were. achieved..Ca-e 4 adds the- assunpt;on

?Athat 508 -of - the - trees will bear. fruit or other- coa--rcial -

TN -} o products (.tart;ng in year uxx..Q kgs per tree valued at  a -
"sf-ﬁproducer prxce bf 10 CFA/kg). ~ This case not omly. - ‘shows. thi ’.

) nos;txv. aupact of. connorcial by-products. -on ‘rates of-r.turn; e

1t--ﬂenonntrntes‘-the potont;al . for cash income ‘gesnerations

" Evidence- throughout"afrxca auggcst-.that farmers may place an.r.uT

exnrereiy hlgh vaiuo on-cash income and-.. that :perception of -
‘cash benefits is strongar than that of -nvironn.ntal or labor
sav;ng hqnefxts.' -

Cases 6 and 7 are also more attractive than thn base
case. for reasons that appear celi-oxplanatory. - Case 7 does,
however, - underscore the interaction. betweéen agricultural

' poiicy and forestry efforts. in that higher real producer
prices 1irncrease farmer incentives to invest in improved
production  methods {(intcluding agroforestry).. This case
agsumes that real oroducer prices increase by 5 CFA every
five years, with the first increase taking piace in year 1 of
. the prolect (approxxnately 1987)>.

The corocliary to the Cese 6 increase in NPV _is the
decline noted " in Case 5.  While .this case assumes base
agricultural yields 20x below the 1976-1983 avermsge for the
Fitfth FKegion, it remains considerably in excess of average
yieids observed in 1984. 1In thatr year, ORM, OMM and DRA
reportad a total of 199,280 Ha planted, with a total output

12

pro;ect;ous.' The Base Case IRR is 28%, indicating that even
- assuming 20X peasant discount rates, the project -remains
potentially :=artractive to  villagers, f they percieve the -~
::'ggfichIturdl 2xexd banef;ta. J jf o S TsE

3 -
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AT TABLE II. 3}§ o
In-Fi.ld Tree Planting ) ) - '
x Rat-t of Roturn for Financial and Economic Analy-i. -

" FINANCIAL IRR _ .
. -Base Case s : L R - 28.0x
Case 1 (No' Incroaso 1n Agric’ Yioldl) . ce TR 940K
Case 2 .(10% Increase in Agric Yields) _ - cno - , 41l.7% -

Case 3 (15% Increase in Agric Yields) ) A .- 52.2%

-Case 4 ( Commercisl By-Product: Fruit) = . T - 33.1x
Case.5 (Base Agric Yields of 430 Kgs/Ha) - . L. : 25.4%
Case 6 (Base Agric Yields .of 650 Kgs/Ha) ' T 31.%%
. Case 7.(Bagher Reel Agric Producer Prices). ~ . ° o © 30,.3% ,
*“fCaié:& (Declining’ Yitld: w/o Agroforestry) . . ~solax -
Economc L L .+ - IRR
Base—balo-' - : ’ - T LT B T 28.6%
Case 1 (No Increase in Agric Yields) . T . R $1 3
.. Case .2 (10%x: Increase in Agric Yields) : =~ - - S N
-Case 3 (15% ‘Increase in Agric Yields) . o T . 56.1%
- Case 4. ( Commercial By-Product: Fruit) - . = .. - =~ 33.,1x°
' ‘Cuse 5 (Base.. Agric Yields of 430 Kga/Ha) B o et 28.7%
" . Case 6 (Basee Agric Yields of 650 Kga/Ha). - _ - CLTo32.1% L
"+ Casa 7. (Higher Real Agric Producer Prices) - .- ' - ot NAL T
‘5-Caéé53“{Declin1ng Y1elda ulo Agrofor.utry) e 3o 0 62,8% v



i
g
r
1
1

"yicldd.h;;l remain below historical averages.

large proporiion of ‘the hectares plqntod vielded nothing at

_all (ORM, for example, reported an ocutput of O MT for 1600 Ha

plantedi. Howeéver, therd is a very real prospect that future

Cgﬁé 8 examines the problen of declining -sgriculturail

yiqids fro- a different ' perspective. = The hypothesis
underlvxﬁg agroforestry interventions ias that drought is not
the only cause ‘of , decl;nzng agricultural - yield. _Another

. Amportant’ set of factors is s0il and water erosion resulting

from environmentsl degradat;on.- In-f:cld tree planting can

”not only help stem such eros:on. it may improve soil qual;ty
, L ) )

and water retent;on.--
B & 3 -ue . assuno_i that - in thc “absence of sn.c;f;c
nlcro-envxronucnts to ‘protect agricultural land, crop vields

'-u;ll continue._ to d-ter;orate ‘“at - 3%.. per year, then the
]nenailts ‘of "in-¥ield ‘tree plantan must be . measured-: _against -

thé -mos8t likely" gutcong withog;;gggg ‘plantaing. F;guro II.1

. plots tne current yield ‘(A-B), the yield with tree ‘planting

(A-C) and the “iikely y:ald without tree plant;ng (A-D). - The
venefits- from--the project. are no Longor‘th- area between A-C

"Ana . A-B, as ‘assumed in the base. gase,_but the area betweéen
- A-C and h—D. o S Lo ’ - :

Case 8. uep:cts thc funda-ontal argun.nt for agroforestry

"1ntnrventlons in a uetor;oratzng environment. The JRR is seen

'econonxc/fznancial value of th;u case; £or tao roa-ons._{' e

- B -
*

. S decl;nan agrxqultural product;cn_1n=the Etfth ﬁRhgaon-__,,-
. anlxqs the-sor;ous rimk-of .undernourislisent- and feamine. . As’
'_-zood<noco-el more -scarce,:the -~marginal —vaiue - of‘ an extre °

kilogram . of- output increa-es, ‘perhaps dranat:cnlly. "Yet the

" - anaiysis gives & uniform . value to.ali food output. Surely a

viilager values the - extra tonne of ' food which keeos his
famiiy from starving more highly than an extra tonne which
cean_pe sold for discretionary cash aincome. . i

_ o there are few dangers .ﬁhxch_ farmers 1n the region
percieve . more acutely than the risk of failing agricultural

“production. JIf forestry and agricultural  extension agents

succeed in making’ far-ers aware {(through sensitization,
demonstration and other means) of the protoctxvo functions of
tree~pianting, farmer incentives to participation could be

extre-ely high.

in conclus;on. the financial incentives to in-field tree
pianting appear strong under most assunptxons. Yet & number
of uncertainties can play a determining role in the analysis.
These 1i1nciude! .base agricultural yields, yieid 1mprovements

14
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"of 41,765 HT. .or_.an. averaae of 210 ‘ka/Ha -~ less thnn QGx -of
‘“the. “yield used in the base case analysxs. Thxs catastrophic
'result ‘was attributable to- the drought and to the fact that a _

-
»

to-rise from. 28x in the base . case. to 50x. ‘Event _this J_V
_spnét&ntlal_. 1uprov.nont. 37 howovor, '*“lqsks- ‘the - real
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.Region iarner. Tnxs analysxa 1s carried out in; Appondxx.

2. nnansaxs ;_s_ug nsgagmug

-
—— .
J‘.*

_:ié&lizeo. <Va1uat1on”_oi t1apor and fprnérr pércéptlons of
. benetits. For these reasonsa, probability analysis of the
‘results was Judged a usefui tool 7n qaugaing the - lixlihood

thét the project will prove attractive to ‘the typical Fifth

Econonlc Analgs;a : .

" Toe 1dllouxng changeh are made as again-trtho financial

"‘Gnalysis'_ off-paak adult’ labor is valued-at.70 CFA, and off .

peak child labor is given no . economic value; peak q-alon

- lapor rates remain unchanged: "the sociai infrastructure tosts

ot supporting the tree planting project for the five hactare

thereafter- the economic . value .of . agr;cultural output
taken to- be the cost -of imported food gruxn'. .stinat.d at

”aboroxxnately 120 CFA por kxlogra-.

;-'. Tublc 11.3 . -u:-ar;zos tho Qcononxc rates of--roturn - for

;"fan11y farm are- 12, 000 CFA 1n the f;rqt year, : 3,000.. CFA per.-“
" year . "for - the ﬂoxt five yoars ‘and 3,500 CFA par y.ar

the base ~case 'and. ‘the 8 -alternstive cases anaiyzed.- The A ™

. reduction in xnputed iabor values-in- the economic analysis

lowers- the jinvestment. and recurrent . costs which. octur in

-3'51ahof't1-e.. Howovor, it. iowers the value.of labor suv.d .V.ﬂ

more..  This appears to_ be an accursate reflection. .of the
economic -perapective; from. whach 1t:(nhttnrs little if

low-productivity- labor is economized. On the other hand, the-

increased valuation:of agricultural output (using .the 1-bbrt

. cost of graine rather than  the producer  price) makes th.
‘economic - case " considerably more sensitive to changes 1n
‘-agraculturnl yraid resultzng, from. zn—fiold tree plenting. .-
fOnce agaan.-thxs finding confxrna the reasonable cxpoctat;on .
" that so¢15§y'would plaéo a. " .high -:vdiue -on ‘tangibie Toutput . =
.- 5whose JQnoortun1ty costvxnvolv.s a. r-curr.nt drain on .cerc.
e fOreign oxchange rasourcos. R -

N -
- w7 T T R
AT e Pt e mli oy W s vt

-

H;ndbreaks and h.dgcrows are dbnsidnrcd in this enalysis
as- purt of ‘the- sg-e 1ntagrated pnckage.

. The hrgnaenta ;hat underlx. them are the ssme as those

for agroforestry: to create a micro snvironment to protect
specific agricultural land and.to improve yields. The asans
by - which these obj.ctivoq are attained are different:
reduction in wind erosion and in rates of evapotranspiration,
and orotection from animal intrusion.

' Estimates of the protective and yield enhancing benefite
are extremeiy speculative. They Gepend on a number of local

‘circumstancea about which it is difficult to aeneral:ize,

incliuding soil condition, windspeeds and seasonaiity, anamal
passage and so on.’ The analysis therefore assumes that thise
initiatave will bea . tried only where local envaironsentail

.16
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conditions &obéér anoropriate. ‘With this caveat, Costs and
-bene:xrs are est;natea as for ather Drojects eveluated.

All nr;cing and valuatxon ast;nacea “are euuivalent to

‘ those used for in-field tree planting. The establishsent cost’
‘- for wlndoreaka/hadgerows are taken to be 20x%x higher than the
.  per hectare establxsh-eﬁt;costs of in-ijeid tree planting-
u'w;th s1xty - Lrees per hectare. However; the recurrent labor

‘costs are —estimated at only 50X of those of in-field
p;gntxng. a8 their is no need to spread mulch, prune tro.s.-

etc. Wooa yielde are assumed to be the same, with the much

lower areas Dplanted compensated by the -greater plainting

density. The base cose assumes a 5% agricultural' vield
improvement as of year &. Economic a--unptxons are-as in- th-

-1n-ftaield tree plant1n9 case..

Table I1.4 sumparizes the. results of the financial and

economic - analyais for seven cases analyaed. Where local -

cond;t;ons warrants, the approach ‘is both financially and
economically attract;ve .and , requires li;tla or ho. cash
expenuxture., : . P R -
E 'ééahsnc'xu-qaanu COOKSTOVES . = *

The Iagortance of Urban Connungg;dn,L

Figure Ix. 2 showa a uap uf the F;fth Req;on 1ndicat1ng 
+the location of urban .centers and major transport axes to

eﬁgh.; The urhan wood supp;y zones are roughly as shown.

- - . *

Tan;e II 5 prov;des the 19&2 breakdoun of transectxén-

‘- and 'exolo;tation revenuas.to the.fore-t service in the Fifth’’

Region.. ‘Table II & furtber broaks down - forest - exploitation

‘“revenues . wnto bois da service.- bo;s d'oeuvre and bois de

chauffe/charbon de bois, and shows the cost per unit for ‘each

L category of wood taken "from the foreut. . Total ™"forest -
. exploitation" revenues in 19682 were 14,565,750 Molian francs:
(2 MF = 1 CFA). At the un;t permit oprices .given., this

translates into roughly 70,000 sterés of wood officislly
removed from- the . foreat for commercial sesle in 1982.
Converting this number to cubic meters (at 2 steres = 1} cubac
meter), we have 35,000 n3 ) : :

There have been no deta;led stud;es of commercial forest
exploitation and woodfloug in the Mcpti Region, and it is
therefore not possible to make a relisble judgement of what
the actual (vs. officially registered) volumes sare. Howaver,
an extremely detailed study around the Bamako arsa completed
in 1985 estimates that only about 20% of the actual flows are
officially recorded. If we amsume the same percent of
unrecorded flows in Mopti, it would sugqgest that as =much as
175,000 3 of wood were taken from the surrounding forest for
commercial sale. Allowing for 3% annual population growth,

i7-
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IABLE Il q

Ratba uf Return for Fxnancxal and Economic Analylio
: W1ndhroak- and Hcdg.tows

FINANCIAL ’; a IRR
Base Case : . 36.52%
Case 1.(No’ increase in Agric Yields) B 18.42x%
~ Case 2 (10X Improvemerit in Agric Yield) _ 49.37%x
; < . Case 3 (15% Improvemant in Agric Yield) 59.84%
r- - . Case 4 (Base Agric Yields of 430/Kgs/Ha) - 33.42%
"+ Cage S (Base Agric Yields of 650/Kgs/Ha) _ T 39,39%
Case 6 (Pbtontquly Declining Agric Yields) - 68.10%
ECONOHIC
. Base-Caue T oL _ T 32.36x
“Case 1 ({No. Incroa-. 1n Agric Yields) . L 7.38%
Case 2 (10% Improvement- in -Agric Yield) T 47.62%
Case 3 (15x% I-provancnt in Agric Yield) o ' v3.61x-
- Case 4 (Base Agric Yields of 430!K9:/Ha) — . Tee - 28.%0%
" Case 5 .(Base Agric Yields of 650/Kga/Ha) - - . - 35.80% - -
".Cpaa-s (Potentzally Decl;ning Agrzc Yields) . 66.37%
! > . -
1 - . _ - .. A - - - -

..
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' 7 . TABLE 11.5 .
! Exp}oxtation and Tran.gc;xons Reveanues 1p ;h. Rogxon of Mopti
. - (Hal;an Francs) - '
: | 1982 Percent
"Exploitatién . SR S -t N - .
Forets 14,565,750 9.9%. 7.
+ ‘- Chasse .- s .. 90,500 :0,1%
Peche . 7. 25,145,000 17.1%
SUBTOTAL 39,801,250 27.1x%x
Transact1onl L -
. : Forets . 104,404,310 : 71.1x%
. _.: ... Chasae . . 281,250 0.2x .
i Ton. Peche =i o . 2,364,000 .- i1.6% -4 .
" - - SUBTOTAL" 107,049,560 -~  P2.9%
. [ 4
——————-——-——-—-——-c—-———— --------------- - e - S - - —— -
TOTAL 146,850,610 100.0% -
H '
i.' - ,'- N - . » -
{ :—, ‘ ) ‘ -‘, - ‘.‘.
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TABLE II 3 :
Breakdown of Expqutatxon Revenues in tHe Hopt1 Rogxon
- : ' ' (Malian Francs)

cA

— B e

. A 'Bois de . k
Bois .~ Bois de Chauffe/
_ 4’0euvre Service’ Charb de Bois Totals

" MOPTI _ ‘114,500 234,000 2,816,500 3,165,000

‘BANDIAGARA - . 37,500 - 21,000 - 390,000 448,500

. DJENNE - 208,000 ° | 418,500 - 1,258,500 1,885,000

. BANKASS 147,500 1,487,350 454,500 2,089,350
DOUENTZA 278,500° = 252,000 726,000 . 1,2%6,500.
" KORO. 473,000 - 1,069,700 730,200 2,272,900
TENENKOU "L 109,000 . 632,500 _ 1,635,000 2,376,500 -

© YOUVAROU 126,000 - 236,000 © 710,000 1,072,000

 Totels ' . 1,494,000 . 4,351.050 8,720,700 14.555‘756 .
* e e om - ———— QL R, a—--_;_.--_';n-;-_—q-'-__—.—._---_-..-_-__'..-_'_ -------- -’ ———————————
p UNIT PRICES PER PERNIT
Ai Cateqory '7-_ :'f:- . Unit. - o Price (HF) ~
Boxs de Chquffe_fi T A  Stere o , .200
. Charbon de Bois’ ' Guaintal : o - 250
Bois d’Oeuvre - .. - Pied. ; 1 S00 —“12 000.
'~ Bois de Service _ Pied- . 1,000 - 3,000-°
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tge 1985 figure would be somewhere: in the. order of. 190,000
- m3, . , : . . ] . _

In tne sbsence of a deteiled sﬁudy around Mopti -- uh;cn
',13 ‘recommended as an esrly undertaking of the FSDP project --
the only means of - »er;fysng this OStxnato 18 to .compare it
_wath’. the total urban populations of the Fifth R!gion..éivon
- in Tabie I11.7. The implied per capxta wood = consumption an
urban. areas whxch results from co-par;nq these two sets of
nu-bera as 2. .15 n3 per .year. . . _ . =

. - . -

Tnerefore. it would appear f&aionabla té estinate *fﬁat"

- petween 150,000 and 175,000m¥ of conncrcxal wood 1s explo:t.d
»'annua;;y in the F;fth Reg;on. . o

'; " For & nu-ber o: reasons thut ére treated ipn detsil _in
Section IV of this paper, it is weasier  to influence
commercial - wood .explo;tataon and consumption in urban areas

"'than to. znfluence non—-onetxzed woocdflows in rural sresas. The: -

-prlncxpal polzcy and 1natrtutxonhl .. mechanisms - avuilable--;n
. cognercxnxxzed -urban warkets include: granting-of permis de, 4 .
C coupe,- ‘setting the cost of. permnis de coupe, control of wood

traffic. aiong a very - limited _number- of  "supply routos.,
‘influencing urban woodfuels prices. —and -tapping urban-=- cash"

. 1ncentives to-= 1nprowe Wood convern;on eff;cienczes. :

F;na [~ al Incantivesvto Ef

Con-ercxa; wood prices.in Mopti are estimated at- 20

9.__CFAIk110uran. - Ninety fave  peicent of ‘@ woodfuels vse s .

firewpod, anad five percent charcoal. The majority , of urban‘"

hﬁtlrewood users rely on the tradit;onal threc stane stov.. for

. which we .estimate -a’ cbnvern&on efficiency o0f . 7.5%. A bnall-:JJf_ d
but qrowing. nusber of Deople_nao an, anprov.d  ceramic --stove-- e

7-<Drouuced ny Bozo art;aqns), with an -st;aat.d..hnn ‘untested, - . -

RO i aundhe Bl R SER
o st S N
Voo . Yoo .
. '

: affxcxency of 12%. The base. model-‘of the Bozo stovo—costs 150 3._;f5
-CFA, . but prices’ can range-a- h;gh as’ 500 CFA. ' ST

.
-3

-Tabla'll.a ahowa the a;suspt;ono for the financial
" analysis. . Of the 175,000 m3 . of commercial wood sold 1n urban
‘markets, ~roughly 60X i1s fuelwood (105,000 m?F), Assuming ver
.capita consumption of 1m3 and an urban household size of 6,
this corresponds to 17,500 households, - each consuming
approximately 69kg of firewood per weak. At a cost of 20
CFA/kg, average weekly housenold expenditure for wood .1s

1.380 CFA. i1f each - household uses two atoves, then the
payback period for a 150 CFA Bozo stove with 12x - efficiency
18 under one  week. The payback period in converting irom

three stone to an improved metal stove (LESO’s current stove
model costs 2000 CFA and gets 26X in the lab -- the analysis
. assumes 20X in the field) would be roughly five weexs.
finally, choosing a 20x efficient metal stove over the
cerawic gtove would pay back in approximately eleven weeiks.
The calculations for these numbers are shown in Table 1I1.8.

22
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S T _ TABLE 11.7
Eatlnat.e of Urban Populatxon Purcha.xng ﬂood Conncrci.ally

' 11976 . 1985 -  Percemt  Total

Population Population - Commercial Commerciel -

-~ MOPTI . 51,438, 102,925 . 100% 102,925 7°
- BANDIAGARA' - . 8,809 13,666 . = .. 60x . - 8,199
"BANKASS ~ .. 3,186 . '4,943 T OxN : 0
DJENNE . - . 14,224 22,066  .80% . 17,653
'DOUENTZA = . - 8,931 10,752 .. _ -60% © - 6,451
e KORO - " - . 11,298 © 17,527 . 60% ' 10,516
. TENENKOU . : 15,69y = 24,342 .80x 19,474
- _YOUVARUD .~ - = ,-2,055 - .. 3,188 . -0

o ety e A vl e, . P

Totels . 113,682 . ~ 199,408 : =< - 165,218
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'TAELE I1.8

Payhack Per;ods for- Inprovod Stovo Effici.nc;.-

" General Asqpnpt}ons - _Y ‘ 7 _
Household . RerCep . Wood . = CFA/Vesk/ - EFFICIENCIES
Size  Cons(Kg) Price/Kg:- Housshold Trad Bozg__l Netal
------- 6  e00. . 20 - 1385 . 7.5x - 12.0%* 26.0k
--------------------------- ~Stove Price ' © - 150 2000

: Pnyhack Periods in erk- 7(As-uniﬁg.7wo'5t§vob Poriﬂouichold)i

U L5:~,;h_yooquA ~-Trad to - Trad to - . - Bozo to-- .
B . Price- - 'Bozo ... Metal . - - ' Netal ~ > -~
' 10 1.16 9.24 21.38
12 - 0.96 - 7.70° 17.81
-~ 714 0.83 6.60 15.27
16 0.72 S5.78 13.36
18 0.64 5.14 11.88
. 20 0.58 4.62 10.69
. - 22 0.53 _4.20 9.72. .
‘ 2a 0.48 3.85 8.91
) o . - - .. - - . ~c i::




.. We - can’ conciude Ifrom: vhe above tnat, :given the

- perception ot theae venefits ane o;ven"suff;cxent' resources .

to  invest 11n  improved stoves, the fxnanclal incentives to
improve conversion efficlencies ‘1n urpan areas 1s° excellent.

. The  savihgsa to be. realized are all in cash and would flow

- . relatively qu;culy. ' The average family. now apehds . somevhere

" in ' the order of $160 per year (13807/week x 52 weeks @ 450

CFA/S) on cooking enerady. This is between 25-30% of total
income, . If all cooking were done on improved metal atoves,
potential .savangs could be as much as $96 per year -- which

T iB between 15-18% of total nousehold income, and probabiy a

much hxgher percent of cash incomes of poorer houaeholdi. ~
L;n;tad perceptxon -.off“=5enefits._ adverso scCoONnoOMAC
condxt;ons and’ extreme cash scarcity all inhibit the more

" rapad spread of improved stoves, although the Bozo ceramic

stoves estubl:sh that the public’s demand -and the private
sector . initiative - needed. to satisfy that demand will grow
: aven without government assistance.” The approach of the FSDP
‘projett should be to provide the most efficient support it

can to. encouraging a process which -is altoady—undcrway.-anu,

which ie known to be f1nancxally attract;vo and-in the social
Lnterast. I ) e o Y

.
~ - b =

°I'Econon1é hhalgaih

it seens unecessary o eatabi;sh that 1uprov1nq_ stove
efficiencies is an ecouon;cally asound. undcrtaking. given its
financaal attzacz;veness and the potentially strohg role of

© the, private sector. The r-al purpose of any economic analysis

-{as . opposed -to- fxnanc;al analys;a) ."i& to compare a qzv.n
effort o' the opporxtunity costs iorﬂsoc;oty-es a uhol.. From

G thas. perspective, 1t.1s . useful :to ask. what - the ‘-ecoOnomic >
L. traueoffs~wou1u be betueen wood conservat;on~as qga;nst-othori
) wooo supoly/danand neasuros. nf . R Be :

- o -' - R I . -l
v - - - R S
B . . . N .

I every ‘one’of" the 17,500 housnholdu were ‘given, ireg
gi chargg two improved. metai stoves, and if sach stove cost

" the public sector a wholesale price of 1500 CFA, the  total
“cost would be $116,000. - If all the stoves were used, the

annual wood savings would ‘be 63,000 m3.  To produce an
eauivalent amount o6f .wood per year would réquire at least

" 50,000 Hectares of woodlots. If all the woodlots were

completely’ :uccessful.' if all were established without any
foreign technical assistance personnel and without the need
for d;qq;ng a well, establishment cost alone would be

- 16,000, 000 ($200/Ha), with a 5 to 7 year lead -time before

full production.

Conclusion

There is a strona case for. emphasiZzing e?ficxoncv
IMDrovement as the least cost neans of improvaing
supply-~demand imbalances for woodfuels 1n the Fifth Region.
This does not suggest that efficiency improvement wili bring

2%
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-about "Shoniy deamana ehu:l;b%;un -- 3t will ndt -- nor that
supply sideé . measures are not worthwhile: they are simply a
.more costly way of meeting emergy needs. Anslysis ‘slsewnere .

anm thxs paper also. shows that tree growxng interventions may
‘bDe nore urgentiy needed for soil :and water conservation

rather than for energy productxon.
e

G;v:ng away -stoves 1e not proposed ag thae most efiac;ent

 '-eans of bringing about their use., Given the relative costs

of foreigm technical assistance p.rsonnel and of stoves, 1t
.may be more efficient than some of the other options uhlch
have been ‘tried in Africa, but the best approach .hould ‘be
detern;ned by field Nportonnel." Any one of a number -of

alternatives can be exou:ned"provxd;nq ‘stoves to uonon an

exchange for some soc;al,_ .political ' or community service:

subsidizing stoves. to promote sales; creative small-scale -

fannczng Rechanismns; prov:d:ng technical assistance to Bozo
stove makers to improve their stove efficiencies, or, pimply

nrovadlnq the necessary support to the nerk.t proc.ss that 1._

already underway without subsidy. : ..

S e . :
. : - A . S

-kIn-all_cnaos, sensxtazation efforte alled at consymers

_énh- at - productiqn. narko:;ng - and financisi intermediaries

will be necessary, and shouid _properly be. included "in  tne
costs of o stoves proaran.‘ : e L S
_Flnally, wn;le it is not.-a reconnencatzon of this ’paper
that a rural .. cookstoves progrnn be an explicit part ‘of the
FSDP,"it' should be noted that-. the.uy:ban stoves being
"discussed burn. wood, .not charcoal., ?hirdfora{-rfbey ere

potent:ally useable in rural -areas’ as-’ woll._ The possible’
‘demonstration *effacts -from urban ta rural- areas . nr. stxong.,fh
S and warrant’*e;oae '-onztoring to find'~onportunxt10; Axor‘g'”
_“:j encourag;ng rural*dlffusxon anainttr yaara.:ggg-”

T a . - - * ta
RN B LR -7 B et Mt . '—‘.'- S : -t . L.
- = ‘-¢--_- - A e e ot L N A ~ - .=
= - i . . S metl LT T . - I

@ lim't"tiRQL FOREST hhuasgﬁgﬁf e

The first step in the 'analfsis: of * this option 1s @

"6bf1n1tzon of what technical measures it would ‘involve.

However, there is no history of natural forest management in
the formal sense in the Fifth Region. Moreover, experience 1in
other Sahelian countries haa shown’ thet there are numerous
combinations of measures which can be con-zdored. depending
‘upon the management ob1.ct1vol and on whet s aporoprxate in
the specific area.

At this stage in the FSDF design, the economic aensiysis

must establish what kinds. of management approaches, if any,-

would be cost~effective. Accordingly, two “base case"™
scenarios have peen constructed. E£ach of these, plus seven
sensaitavity cases, has been tested from the economic anag the

-financial perspective.
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ranae 11.4 shows the base 1 and ‘bpase ' Z assumptions.-
Typicali data ‘and manadement systen ont;ons are drawn Irom the .

_J;nderesso Managed project (Burk;na Fase) and the Guosselbod;_-

"Forest (Niger’). - A . number of’ management i1nsightd are drawn

. from meetings in . Bamako - with Dr . Kyell' Christofferson,

Project: Uirector * of the Dxnooresso Pro;oct;‘ano from John
Heernhnb. locnnxcal Adv;sor for Guesatlbodx.j -

Ease' 1 assumes that wood will -bp exploitea fori:

© commercial_ sale, and that no forest by- prooucts wiil oe sold.

_ commercial and village labor. Village labor 1s paid 1in-kaind.

Eatabllsnnent costs per hectare include fenc;nc and,
fivepreaks.

- Recurrent - -costs include a combinaticn of - ;
wath. 30x. of the wood. -harvested by—‘such labor. Average =
. transport d1stance to market is an important deternxnant -ot
financia: v1an111ty. The base case (both bese ! and base 2!
assumes this cistance to pe 10U kilometers, put the eriect of
cﬁanging transport distances is trcatedlcxpl:cltly below.

R Baae 2 18 - the’ n;n;nun nanaaonent .case, lt i1s similar
to tne aooroacn currently be;ng -tried, ‘with some success, 1np- 4 -
Guesseiboaa . .’It "involves managing only those sub-areas with.
suleczent - forest stands to -mansge-(rather than nanagnﬁg and .

protect;nq an entire rectanduiar space). No fencing. 1. used.

.- Therefore, the ' only .anvestment . .costs -are ‘some - site - -

. cookstoves) - cgnsxdered,-zn ‘that, the financial:andlysis:-is not- el

preuaratxon and fxrebroaku. ‘Recurrent costs include around -
the clock guard protection. In this. case, wood producta are
largely non—con-ercxalxzed (60%) . .

Financral nnalgsis ;-__ . _"_':- B I
.- Th;s an(lysis 2 4 fundanentally oxffc:.nt from tﬁai of -
the otber “initiatives ~ {(in-field tres planting.-uxndbr-n-.:i i

', carried- out from: the. wporsp.ctivoﬁ-of--th.= vithgur,,rst-ply-'* =

becanse*ho is- not th. investor.aln.toad. 1tw.xauihns“tho-c¢sh .

:co:t~bene£1t- 1np11cationl"“for "rforest nanago.ont. and

therefore . becomes an Jndxcator,=of ‘the .ustainab;lity of

. operat;ons w;thout cont;nuea public eunsxdy.

in- pract;cal terns. th;s"inpliés thet _village laber
obtaanen in exchange for:-wood ias not given a monetary value.
“In theé same :way, the wood provided villagers for their

'coilection work is simply deducted from the overall guantity

‘of wood which is sold commercially. The financial analysis
does not assume. "that the public sector is the only possible
management agent, however. Both Dinderesso and Guesselbodi
are experinent;ng with cooperative village manageaent
systens, with cash return _ as well as environmental °
stabillzation being the principal objectives of the coops.

in base 1, the IRR 13 8.57%. if 70X of the wood is
commerciaiized, with an average transport distance to market
of 100 Km. If real wooo prices in Mopti increase by 3XxX per
year (case 25, - then IRR rises to 13.3%5x, Case 3 showe the

27
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N TABLE II.9
U NATURAL FOREST HAHAGEBENT o
BASE 1 BASE'2
................... T e Y
ESTABLISHHENT COST PER HECTARE (CFA) . :
' Fencing - 15,000 0
Site Proparat;on 12,500 - 12,500
Othcr . ; 4,000 Q,OOO i
RECURRENT COSTS : . ,, - o P
JPnrcont,V1llaga-Labor'- o . S0%- 1008 -
Village i.abor Rate (% of wood) Lo T . 30% » 60%
Percent Commercial Labor - ' - - - S0% _ . - Ox
Commercsal Labor.Rate (CFAIday) o ~ 600 300
K Colloction-txnolla Chrs) - - R 30 30
‘Guards (2 shifts/ 365 days per y-ar)(CFA,: NA 32,850
‘Other: Rocurr-nt CO-t-lHa tCFn) 2,000 1,000 -
cm e m et e el e ——— e T i v e e e e ————————— ———
_ GENERAL- ASSUNPTIONS - T 0 . -
Hectares Nanaged -'. S 7 500 . . 100.-
. Ex-forest:wood pric- (CFAIKg) T e T -8 8
- - Average transport distance- (Kn) 07 100 100~
 .Village wbod price (CFA/Kg) - SRR T Y T
. .Wood price-growth rate - (X/p. q.) - -_- ST - 0
-Unlanag.d’forclt'yiold (ualha) R R S
. Managed- forest yield (m3/ha): ,_,'j_ﬁ:f',;ij 1.7 1.3 i -
* “Managed forest yield (St/ha) . - .. 3.4 2.6
- Degradation rate w/o0 management (x) 0403 0.03 -
" Time to Improved Yield (yesars) R I | 1
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»1fect'6t'§onnerr151121nq oy-products (fruit, karaite, etc? ip
. . toe value of zOOU CFA- per hecrare (.75 xilograms per tree,
T -5 TV grees-_pe: nectare.' S CFA per kiloarsam producer price
;before'tranaport). ‘Because many of the minor forest products
. a0 not in fact have vell estaql;pnea commercial narkets,_cese
9 examinés the option of using such products to pay village

lapor, ieaving the entire .wood “harvest . availsblé = for
PR commercial sale. Case 3 has sn IRR 0f.15.5%, and Cese 4 shows
oy an IRR. of 1z.9%, Cease 5 retains all Base i1 assumptions;
Y . except that, 100X of collection is done by village labor, with. - ..
the *0/70 output split as before. . The . results of the w e
financial anaiysais for ‘base 1 end coses Z2-5 are shoyn L3 2 R

-

TaDle'II.loo o . . 3 ' .- . R - _‘- - o . wE - ':' ~ .,.V

/
r

Bese 2 assumes no fencing, 1i1ncreased .guard . lebor and
. A00x village labor used for collection.. This case -assumes
" that only 40%  of . the wood is’ sent to commercial urban
: markets, and that the remainder is used by villagers. -The
i " . vaiue of wood not sold on - commercial - markets . substantially
: " exceeeds the value of village. labor. -This is a direct profit .- ...
.for the village coop,'but does not occur.in cash terams.. Yeb b B
the sustainability -of- forest management 1n th;s nodel- depends -
. ~ on at- ieast meeting. cash flow requirements.. Accordingly, both .
% - . “the overali- financial- IRR (uhoro-non-con-ercaal wood retained .
. . a8 the coop’s profit 18 valued. - -- .at half the commercial -
_ producer  price), . and the cash IRR are calculstad. The cash  °
IRK 1s'apﬁroxiuqtnly'0. auageatxng that the project would not -
. . be profitable from a ceash, perspcctxve. The overall IRR, on
G T tne other nana, .is 10.5x. - - R o .
L Caae 7 assunes a 3* annuel Lhorea-e an wodd prices, :
, "' given the "base 2 franeuctk._ “IRR 18 5.2% for cash and 13.7% R
LR overall._ff Cese - 8' . adds 71000 'CFA7Ha - of conh.re;alized" e me

%‘f_ L orauucts._razaxng the-averall IRR to 16.sx “‘and ‘- the - cash - .

4. =¥  returniizo S5%.° .Case 9. examines-the. effect of 50X lower: guard . 5_,’_‘_
i:eﬂij‘-costs. Thxs_ussunoa-that;jo-e—tofn—th. 'guard'"s.rvacbs'--r._-*‘jml%jwq(‘
@+ provided - on’  a--non-commercial. basis- by -members.of.the coop,  _ . )

.« Overall IRK’ 18 17.3%, while ca-h IRR is ‘49.1%. Table I1.10
also summarizes the f:nancxal rcturna for Base 2 and Cases 7,

8 and 9. o, i o . o - o -

Fxgure 11. S-shows the eff.cta on the Base 1 and Ba-n 2

rates of yreturn of changing transport distance asssumptions.

Because Of its loubr reliance on commercial markets, base 2 .

18 shown. to be less sensitive to transport distance. ' This —

i ‘underscores the fact that base 2 .is @ mOore appropraiate

¢ . management mode for ;elat;vely isolated environments.

Finally, pecause yield is a wmajor untested assumption in
the analysi1s, a series of cases were run .to calculate the
impacts of different yield levels on both base case rstes of
return. The resulits of twenty sensitivities performed (ten
for each base case) are plotted in Figure I1.4.

zconomic Anaiysis
Four basic changes are mode :n the economic an&lysis:

o commercial labor -is valued at 60% of the rate used in
the financial analysis :
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: N : 'TABLE 1I.10
L e Sul-ury of F.\nancial Analyis R.sult- T L
S s - . i . o =
B A N Total, - N
i IRR .. =7
" Base 1 T ; L T o ) 8.6%
l© " Came 2 (Wood Price Rises 3X per Year) : T 13,4
. Coese 3 (By-products of 2,000 CFA/Ha) - . ) : 15.5%
" Case 4 (Villagers Paid with By-Products) Lo - 12.9% )
- Case S_"(All Vill‘ago Lahor) ) ] . ’ ) 11.0x%x -
S 'l_ N . o . ) ‘Cash - --*'l‘ot.l v R
e | - IRR. ~  "IRR :
[N PP —— e S - o o - e e -.é- ..... e -
Base 2 : ' ' < 0.0x. :10.5x
‘Case 7 (Wood Price Rises 3% p.r ‘!oer) ot B2% L 13,7% - T
Case 8 (Non-Commercial By-products) - s S.1x. 16.6% - .
. Gase 9 (50% Lower -Guard Costs) cr 4.1% 17 .3%.
[ B : -
Vs Tl . _ Lo e . . T
g . . ) . r,,‘.-." . -
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© the “Vaiue of wood™; . as measured #n. the financial

anaiysis by “commercisl market producer prices, as eatimated .

at IS UFA/Kg. . Thas figure 18 an estimste of ‘the. long term

.sustainaple | coast of wood proauction in the Fifth Region. It '

re:iects E- B qeixverea.narket price considerably in "~ excess of

-'o.coanerczal fenc:ng ia assumned to pe 1-ported,"anc s

. shaaow nrxped at. 3ox nigher than the financial cost. This 30x%
'txqure .does. not represent d “"best guess” technical estimate

of the shedow price oi: foreign ‘exchange -in MNali, for a number

of reasons. First, there i1s insufficient data on the HNalian"
econony ;txncludxng the .impacts of its partxcxpat;on in the

- franc zone) 1o hake such a - determination; " second, we were
. _unable to obtain accurate data on import ‘duties, which should
'properly be removed trom the financial cost before applying
the shadow price. of fore:ng exchange: third. the estimated

cost of fencing is. itself -drawn from non-Malian sources.

Tnerefore; the'anplaéd shadow-prace in - this’ assu-ptzon s’
petween - 30- -50%, ~ which 1s thought “£o. be'on the higner .pnd of'

The Dronable range.

Lo - ) . o <

. o the outpét'qf.foiest:abnagenoht'zs-nq,longor a.diﬁfia[
as 1in.tne financial analyses, as the total yield per- nectare. -

The net gain to socxety 18 only the. 1ncre-cntal vield which

- _comes from managing the forest. However. thxs reduyction (from

total to. incremental) 1s...0ffset -- over time -- by the
:urtner assumption that in. the aaaoﬁco of wanagesant the

] toresta wouid b. degraded at nhe rata of 3* per year.-

;‘i “Tne results of the economic. anaiyqas of Base. 1, Ba.o 2

. and ;- thg ,related -ensitxvity “Goses.are suanar;zod in Tablc=
JELE & %% DU VR hat ‘table n-anozcuten.--.the, ha...nL (and -
“‘senszt1v1t1es)A1ﬁRa very~between~}4;ﬂx and - - 200, 7% Base -2 tand
-sensitav;t;es)aIRR vary-betkeon 26.4% . and-2 31.6%. -~ 'All’ .th.a

natural ~~foreat’: "~ management '’ ont;on-’*con81dcrtd-—ar. -hxghivi
:;proixtanle fron a socxel por&pectxve.,. B ‘ . Y

’ LO“CL“S!.OI‘I8~

Formal managemént (base 1) 1s ‘likely to be at least
marqginally viable Jrom a financial standpoaint. and clearly
profitable from sn economic one. Any one of a8 number of

reasonable - scenarios - (such -as .cass 2) would nake it
financially attractive.! More importantly, . manageaent .
varistions <(cases 4 and 5! would make it  ~fainancaally
profitabie. : i : 3

Minimun uanage-ent systems (basa 2Z) are both financially

. anG economically attractive. However, there 1s likely to be a

problem in gaining sufficient cash 1ncome to offset cash
coste (both 1nvestment and recurrent)., Guard costs are the
principal recurrent cash outlay, and. cooperative zanagement
=syStens which succeed 1n lowering those costs can gqive the

33
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’ currént Dr:ces.'-uhxch are dased on collect;on ot wood as a .
free qooo._ _ . . e S e ‘.
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I Do T s T TABLE 11.11 : -
e S Sun-ary of Econouac Analyis R.sults C
kS - . Total _;:] .
N . - ; IRR TN
- . Bau \‘;:-_ . T R 7 T .- - : * . 1‘ .8;
Lo . Came 2 (Wood Price Rises 3Xx per Year) _ 19.0%
. . .. Case 3 (By-products of 2,000 CFA/Ha) * i 20.7%
ST Case 4 (Villagers Paid with By-Products) , T - -
Cane S (All‘Villegc Labor)_ - . e ] - 18,.2%
“ . " ‘Total ..
IRR
: Base 2 . - S - T 26.4% - -
Case -7 -(Wood- Price Rises 3% per:Year) . - - 29.3%.
‘Casef&ﬁlion-Co-ncrczal By-products) L ] : 31.88-
¢ Case 9 (50x Lower Guard Costs) - - D . 28.1%
H -_‘-,——-—-,-—_-_-—-—-————? —————————————— J b--——-—_—a—;-—-——-a--i-—'---:——-i-—.——'
‘l. i
‘ ~. -£ R
f' V‘ ‘Q- _:- - . .‘ - . - ) VQ V! " -
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. wooa coilection, other direct benefits t <
-medicines, construction materials), cash incoma (from any or -

v

nra1ect caah self 5ufrxcxency while also- achieving a ‘véry
attractlve overall financial IRR. <L : . . :

-

5H, ____!._._ GE m[n..u.T‘-‘ . . i . - . i

A nunber of unéértaxntxds " dominate the ahquazs of

viiliage woodlots. Exper;ence in the AID V;llage Fkeforestation
Pro;ect,'xn _the’ Fifth Region has shown very slow adoption of
woodlota.-low sustainead interest - and very low survival rates.
:or both :eedltnqs and pro;.ct 1n1t1¢tiv-u.

-

: Thas' e experzence neceusarily - colors tho flnancial

analyszs. ‘but "it focusses on trying to determine under what-“-

conditions’ f;nancxal .incentive . may be higher, rather than
-ou;ldxng an the assunption that it is low. L ST

rinanclal.ﬁna;zgls ' :; T e
Tha 1nveatnant costs occur in. tor-s of - viilagé " labor .,
naxer;a;s and egquipment (tools, fencing, well), and land

twhach’ may or may not have agricultirajl potential), xhe‘

"benefits- Tan be viewed in a variety of ways: labor saved on
villagers (fruait;’

&)l forest‘producta. 1nc1uding fxreuéoc,~oth.r wood, fru:t.

'VV,atc ) and tha perca;ved benefit’ of an. 1noroved env;ronncnt._

The pase case assumpt ions are-lazd out in chle iI. 12.
It . sspmea connerc;al fencing, no well, use of land close to
the village. with agricultural potential of S41 kg’/ha valued
at 2707 GFA!kg (S50% £allow). no connerc;ai by- productl. wood -
y;eidg of 1.5 ‘m3/ka and v;llage autoconsu-ptson ‘of “all outpﬂt

-{tnis 11-p14aa. that ‘output - is" valued in. termas. "of. time -

'“Jsa&lhgs). X Labor yaluatxons are as . in the agroforestry’ cases

ana are shoun in ‘Table 1I.12, .The rosults of the ocqnon;c .nd

o fLﬂOHCIﬂl analys;a of v;llaqo ‘woodliots are shown .in Table
- 11,130 The' basa -case is clearly unecononxc. with an ;RR.off,'

- -

z.8x.

':Ti Case 2 slaahea 1nveat:ant costs by replac;nc conuorc;al

fenc;ng with Jlive fonc:ng and using non-agricultural lang.
"Even if it assumed that the non-agricultural land is not o
far from the viliage as to increase collection lapor time and
not so poor as to dQCfegse vield, the IRR remains negative
(-1.9%3 . : : ’

Case 3 looks at the impsct of adding a well. We assume
land which 1= not suitable for rainfed agraicuiture is used,
thereby reducing the land cost. Expected yields are assumed
O rise to 2.5 m3. The increased yieid substantially improves
IRR, but the cost of the well =till hold returns weli below
estimated pessant discount rates (IRR is 4.8%).

Case 4 adds o the case 3 assumptions commercial

35
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TABLE II 12

Bese Cqse F1nanc;a1 Asaunpt;ons for V;llago Uoodlot- )
" INPUTS . -t .. . - OUTPUTS
. Investment inputs . - - . - Wood -
e Lapor - - . T T R qIYrITotal 16,200
R .. Peak - T T 300 : - ©o-
S v off-pdak | 1200 . ‘Labor Saved R

-~ . . e s T Adult Labor - =
: S0 Recurrent lnputa . R . Peak RS U -T SN
w0 .. Adult Labox. - .. - . Off-Peak 7498 .-
L e R L Peak, . 0 58 . - Chald Labor L
o i T Off-Peak’ - 1450 - Peak Tt 70
" ¢hild Labor - " off-Peak . --187.
' Peak S . 57 . o L -
- Off-Peak © 231 . PROJECT LIFE _
N IR . Years . = .20
cLand . o . g . Years to Full ’
Total Ha. - - - 18 o ""  Production _ .
Ka/Has¥r = - . 541 ) L . - A
:"PracesKg . - 70 ' LABOR VALUATIONS ° )
© - % Faliow L - B0x . . MAdult Labor - . .-
Lo © - Total Lana - . - ' . : Peak . 1400 .
. T - Value ) 10x) 1. 704 150 - . -7 Off-Peak : 125 -
SR o . ‘ _ .~ . Child Labor e
FENPING : .-rﬂ“;,~--_f : S B Peak . - . 840

L3

.
L
f
-
T
.

e CFA/Meter - .. 975 . - - Off-Peak DR £
A ;Total.ae;grs]' R /e R R L e T Lo

. . 3
N - - . ~ - - - - - -
-__-‘_iq-;‘*--—-_-__-‘-_--_._-----—--é--b_—-_—----d-—-‘--‘-----_—-‘-;" ?_--_'_._

. tidiy - = - - - B *

hﬁ_j ' t.apor 1nnuts Bshd ssvings -in days._ Lsbor. values in ‘CEA/day. .. - o
17 % ¢ Lend value <7118 He. x S41 kg/Ha:x 70F/Kg x .5 (x fallow)} -~ . %
"

~”‘{ T Above‘dxv;ded by .20»1£1nanc101 dilcount rat.) :_g-_:f ...

e e Y P B ,-._-u et A~_A‘.”-_ PRI v ..;_... T . e carewa o e T e .
h . - . R o . - : . . )
i o . ~ NPT IO . S . - - - O, .
-y
: -
hd - - - Y
i - N -
’
- -
. .
- - -
. *
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_— TABLE I11.13 :
‘Results Villago Wood ths
Financial - Econoaic
Base Case . -2.79% -5.67%
_Case 2 (Non-ag. Land) : -1.88% ~-7.77%
Case ' 3 (Well, higher yld) - 4.82% 2.29%
Case 4 (Fruit) o 10,.34% . 7.31%
Case 5 (Fruit *'Byfprodi'- ' 15,73x 13.89x
_Cas. 6 (Commercial Sale) -8.26% 13.89% -
. Case 7 (Higher Cash Valuation) _ 2.92% - NA -
- o ’ ) - LY
;i:.




proguction of . 10,00U kilograms. Of fruit'pér'iouf. -Avetrage
price of fruit per kg is assumed to be 1S5CFA. ~net of

.. transport. IRR ie approximately 10x. Case S edd.-pthar forest
- products for. .‘commercial production, whose value is equal to’

that of 10,000 kas of- fruit. IRRKR r;pes to 15.7x bdbut . remains

below the 20 percent level . at- ‘uhich we estisate peasant

d;scount rates.=

i"

. The asaunpt1ons of cases 4 and_ 5 _are optimistic if-'

vxéued in . terms of replication. - It is unlikely that the
commercial narket for fruit and foresat products could sustain
prices if "~ large numbers of villages wvere cngag.ﬁ in

coamercial pfoductxoﬁ.-'ﬂoh.v.r. the value of the cases is to
underscors that at ‘present the ncrket-ean provldo 1ncont3v

to thoae who supply it first. o -

- Case & reta;ns all case. 5 a-.unptions and adds the
assunpt;on That all wood produced is sold oonn.rc;ally. This

is thought - to . be espacxally .Televant for - farmers around .

Hopt1 who gould: supply a commercial- urban fuelwood narkot. It
is axtre-ely 1ntere&t1ng'to note -~that -IRR goes down "very

sharply.in- th1s'sc.narxo. -wWhile - it is, of course, possible
. that- th;s inpl;as an overvaluation.of labor timg (i.e. 6 that

the nnulysis assumes the labor. saved - in autoconsu-ption of

" . wood is yorth more than the income- derived in:selling it), a

more convincing arguuent seems to ' be that conncrcial narkot
‘ prices do not. now ai

'j prices ‘to cover produbtion cost, they would have to ' incresse

) " the en:;re 1ncrenent 901nq to thp producot. - -

fron ‘20 CFA per kilo ta asomething between 35-40 CFAIkg, with -

Evan.if e aliow for.thc very ‘r.alzatic pro-p-ct that
oeasuatsAcvalue ‘cash- incone muth more than labor, snv;ngl.‘end

_ value:cash at twice its oQu1vel.nt kabar-”vqlu. the _IRR : 1;' ,7:.
_—.Only 2 Bz.f;g'i;?‘yjfT__,‘ L AR _ :7_7_ e O

o1 -1c A a sis -

e e

" The £ollow1ng changos are nadb an - thc aconoaic analyni..:

f_non-p.ak adult labor is velued .at 70 CFA and child lsbor ie

qiven no’ value. Peak  season lebor valuations remain the same.
wood - output is valued . at the stumpage value of wood (15 .
CFnikg). shadow prices of imported squipment (fencing, wvell)
are. 30X higher than financial values, and, finslly, sxtension
costs 'for the 18 hectare woodlot are 45,000 CFA in the first
‘year,- 20,000 CFA-per yoar~£or the next five years and 10,000
CFA per year thereafter.

In the f:rat instance,. “externalities” are not valued.
These are addressaed explicitly below, however. ;

The addition of shadow pricea and public extension costs
reduce the economic rate of return relative to the financjial.
The use of stumpage value rather than labor aavinas, on the
otner hand, makes little difference to the overall rate of
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a1

teturn.-exceot when it 18 conpared to coae ) (cou-orcxal sale
‘of wood). T Thas 18 oecause the market price of wood is well

oelow -the feasant cost of’ prodiuction and the stuapage value.

is approximately equal to the peasant cost of  produgtion.

_ Fxnally, ‘the reduced veluation of labor alightly lowers

investment and recurrent cost. This is, ‘hovever, offset 'by .

the shadow brzcés'dnd axtenaion neads. -
. _ 4 . .

The overall eifect of th.so changos " is to -mske the -

econon;c iRR lower than the financial ain all cases, .xcopt

case &, when ex;ernal genei;;g ara not va;ugg - - L

In the hase case. to achiev. a 102 ocono-ic reto of

U;'_ return,  external benefits would have to be velued at 570,000

" CFA (32, 000 CFA per hectare). This is over twice the economic
‘stumpage vaiue of the wood produced. It seems high given that
the woodlot wi1ll not specifically protect agricultural " land
ana that there ' are not likely to be sufficient hoctar.s

‘ :planted to. reverso overall anv;ronnantal dogradet;on. R

- b
2 -

K gonclusxons_ : BRI s e
- . _-- - ) —_— - ] . - '_-A‘

 are. connerc;al outlets._ If production of fruit or other

Fxnanc;ally. vzllaqo woodlots are ‘not” attractzv. pxc.pt'
9hen producing  large- amounts of by-products for which there.

furesr products s’ Justxixed by local market condit;ons, this

a8 an oot;oh which should be investigated further. It should

also_ be: co-oarao with. productaon of food.,for which the nepdj"

-15 llkely ‘to be even stronger.

A - . . .-

;{'ﬁ { Econonzcally,'woodlota are oqually unvaablo." al thoy .
- requxre' an expenditure of. private and public rosourccs which. -
-'exceeds ‘the- value of the output of wood. ° External banefits:

nuy :alter The- acononic viability, but- unless the' case can- -be

) 'ﬂnaua ‘that there ara extremely large’. oxternal. ‘banefite : from .
“: 1s0iated uoodIdts “which. - BOrve  no’ dxrﬁct soil ptot.ctxon‘v;;
tunctaon. and ‘thét these benof;ts aro greater than. thosc'fron_=_3

- spending an equxvnlont= anount -on . othor . supply or -desand .
. m@asures, ' further . public: expendxtur. on "woodlots ssons
guestiocnabie 1n the Fifth Regxon. ' '

- . -

" 111. GLOBAL IMPACTS FROM FSDP PROJECT

). THE POTENTIAL . i - _ .

The prospect ' for long-term . 1mpact 18 an 1important
criterion -in focussing the FSDP, although it is recognized:
that the full potential from the Kinds of seasures initiated
will nor be realized during the project life.

Suppnly Options

Using the 1976 censuas data and estimated growth rates’
developed by OPAN and USAID, the total resident population
‘present in ‘the Fifth Region is thought to be approxisately
i.34 million in 1985. Urban population is calculated to be
roughly 200,000, or 15% of the total. Continuaing at
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n;szor;rux urowth rates. totnl oooulatxon by 1996 wi1ll be

i. 75 -xllxon ann urban populat:on will: reach 334 000 (21x).

rlgure III 1 pldts the hxstor;cal ang - pro1ecttd shi1fts

.an urban &nd rural population from.1976- 1996. The sustainable -

-,y§q1as;yot the natural - forest in' the req;on are a-t;-ated to
. oe . less than 50% of demand, leading’ t rapid forpst
. depietion.- ' e ST . . .

if the obiective of forestry policy were to msintain the
current ratio of sustainable yield to demand, then the yield
_would have 'to grow at least at the same rate. as- populat;on.
In ~-fact, . even -~ this }would not.. suffic.'xto -hold the

e Vsupply-de-and rat;o constant, because the exceas demand which

: already exists would continue ‘to deplete the forests end
. "lower future yields. Even abstracting from- this extremely
- 'important issué, hbwever, what would it take to 9rou snough
f.uood to "keep pace w;th 1ncraas;ng populqtaon? .

) “Two alternatave neans of achi.v1ng the d.sared y;cld are,
,1-coppared' v;llaqa woodlots, with  .an assumed . y;cid-of 1.9

.. 'm3/Ha; ' ano "~natural forest - naaag.-ent. with an  asdumed’

“incremental™- yield of O. 7n3lﬂa.

" shows “incremental wood demand™ (Column (2): »* 1), Columns 4

~and 3 ahow ‘adaaitionai necturea needad each y-ar to hkeep pace.
' Even o “ths . rather denrass;ng “teable, ‘however, =makes one

”,'i-portant unaerstatcnent. woodlots tlanted in 1985 w1ll not
]‘be fully prouucxng unt;} 1990 91, whgn populataon'uxll be .

. . - - PR - . H
- - A L . R .. . - - - -
- . - - S - T o - N . - -_ -

'fSQveral—ohservatzont arc 1n*ordur'fﬂ“f;f*“ﬁ“‘?i ey

o first. lt is not lxkely that that --any _hcctaret of -

foreat ‘could be found Sin good enouqh condition to manaqge
without further investment. Woodlot planting lJeavels*® would

- need to draw human ‘and land resources wh;cn in any case will -

not be avaxlahle. . .

o] second. the long -ieac times for woodlots woulc allow

forest degradation to coptinue for 5-6 years after planting

began (evan_;f we started out in’ equilibrium), - and would
reguire annual planting levels to be 17X higher than.shown
(€1.027)6,, ’

P finally, the fact that supply-demand palances-ar.- not

now in equilibrium would imply containued forest depletion
even if ano when pianting cbjectives were attained.

The. foregoing numbers present an extremely s1yoleied

a0

In Table III 1. colu-n 1 showa total populatjen. Colu-ﬁu_
2 shavws popuiat:on increases: from the previous y-ar.‘ Column 3.

"tbat .uch h:nher, SR . e . - . Lo -

:“,vninrw wmoodlots --and $50 -11110n forﬂnaturulaior.st nanagcnent+rww*

s s The cuauiat:ve ostablxahn.nt cout_cione a-v—367 nxli:on"af*l

=
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TABLE - III 1

lncreuental Plontqu dguiremént to Keep Pace with Populataun

_..--o—————u---—-——-———

. Year . Populatxon )

71987 1,414,392
. 1988 1,452,580

- 1989 -1.491.900ﬂ."

T 29900 1,532,078
11991 1,573,445
11992 . 1,615,928
11993 . 1,659,558
- .199%4 '1.704,366:
1995 1,750,384 -
1996 1,797,644 -

-————--——-----------———------——-———-——_——--m---—-—----—

Increm Ha
Woodlots'

24,138°

24,790
25,459
26,146
26,852
27,577
28,322

29,087

- 29,872

. 30,679

32,358

lncre- Ha
* ModFor

L. f.1985, 1,341,000
© 1986 . 1,377,207

T 381,724
53,121

T 54,%5% -
¢ 56,028 .
57,541

. 59,094
60,690

. 62,329
64,012

67,319S
"69.338

' 65,7490 .

-
L

_--.-—----—-—-—-“*--——-—-——-—_—u---—--——--—-_—a—-——-----—'-—-—-----—----—.--‘.. -

N Cunulat;ve Hectares .
Establxahnent Cost Per Hectare L. )
Total bunulatlve Establishnont*Cost s

- Populiation Demand -
'Incréasb-'r Incresse
36,207 36.207'
37,185 37,185%
38,189 ;36,189
39,220 © 39,220
40,279 o 40,279
41,366 = 41,366
42,483 . 42,483
- 43,630 - 43,630
44,808 : 44,808
46,018 46,018
- 47,260 - 47,260
48,5367 . 48,536 .

Plantéd

Tocea sTer o ree s anl G iy 7L

336.787'

®200

$67,357,367"

, £70
- #50,518,025

T ow e f
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"exvosition of a very complex subject. ‘However, -detailed :

torestry gector : projections carried out for several Sahelian

. countries using the Forest Rasourcos-ﬁnalyaa. and Planning
" Mocel (FRAP)" confirm the same basic finding: 1n the' best of

sceﬁarxos. in already degraued environ-unts in tho under 600
nm raxnfall zZone, supply .side. noasur.s are not likcly to

prevent forest degradataon or to satisfy the wooa demand of &
) grou:ng nopulatxon._ : T

Fron an ocono-;c vzewpo;nt.,thc cost of. any effort ‘must

be measured not: just in monetary terms, but in tor-t of what
could be gained through the best alternative use of the -same-

_,resourcea. Th;s 18 known as the oppor gg;;x cost., I

to gauga the opportunzty co.t of wood prodﬂctxon. the -
: sturt;ng orenxse 'is that the negative 1-pact of excess demand
for mood is forast depletion, ‘from which "two principal
‘results flow:_ (1) increasing wood scarcity for the .population
) anu.(ZJ'destructioﬁ of the agricultural production base.

benago Ugtiona i. ; i__ B o -

- The 1985 Fifth Reg:on urban population is app;oxi-btelii
200,000, 1f over.. five years ‘the sverage cooking sfficiency of

.‘urban: houaeholds palsod from 7.5% 1ostxnat¢d actually) to 15x -

{(stoves alraady -available get. 26x. 35-108 efficiencies are
plausible in-the future); then _au~,of: year -five, " nesrly

100,000 -3 _per : year -would be saved on a continuing basis ..

Cassuming . that ianal1es replaced their stoves).  This savings.

is almost ‘three times as large as the zncronental demand from

popultion. grown- from 1985 =1986.. By 1996, the share. of urban - -
»populai;oh. "wiil -be-over 20%, - increasing the- xupact of. urban

eff;cxhpcy 1-provanent. ‘1¥, over-time, -there wers a’ opr.ad of.: , -

efficient’ woodburnang stoves- xn"rural-‘unnaltres ‘well, the’

sav;nﬁs notent:al‘1a~significant1y groot.r. S 7 1=j T

Thero 1;*30:. -vxd.nco“that th.»“ﬂ.lﬁnﬂ _for co--.rcial—

'netal stqves ~is promising throughout Mali, including in the

Fifth Region. An axcellent review of metal stoves efforts in

- Mali (Abbott, et al, November, 1984) reports on efforts in

Mopti town,, Diafarsbe '(in .the Cercle of Tenenkol) and’
Bandiagara. It noted that, in Mopti, "as of yet, interest in-

“ the stoves is somewhat limited" but that “Nopti seems to be

an espec;pl;y int.re-ting site for metal stovea as it has not

"‘oniy a ‘relatively Jlarge. professionsl .population, but

vartually everyone.in the town buys their fuelwood". A later
section ' on  wood pr;cos nationwide notes “"Fueiwood prices
throughout the . country were found to be surprisingly
homogeneous ranging from 1.250 t6¢ 1.500 CFA per donkeycart.
It is interesting to note the firewood is 80 scarce in the

" town of Mopti, however, the full donkeycart loads are not for

sale, and virtually the entire population is forced to buy
their wood 1in small guantities, resulting in much nigher
monthly costs." ' :
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.‘savxngs about . three  times ' greater than an the

) ‘ we do not:'know the cost.of a successful cookstoves
- program. . - Many field workere feel that cost and succCess are

inversely ralated. Certainly, to be successful.. a program
would rely. on pr;vate' art;aens - ana/or commercieal sale,
xeepxng costa relatively low. The estimate used here -- with

of’ a° program’ cost between $1-2 million. Using this “order of
magnitude® reasoning, _?2, million would lead to _annual wood

uoodlota/npnagod forost scenarios. . i | <

Twp-conclgding pointu,neeq to be clarified:

© the value of suppiy é;de'znxtxaizvoi is not limited to

:tnelr 1npqct on wood production. As treated explicitly in the

microeconoaic evaluatxona. fruit, medicines. and services amust

“also be taken into account an a'flnel docxsxon Process.

the reason for looking fairat to urban-wood consu-ption
is not ‘in ordar ‘to ‘provide greater- nls;.tanc. ‘to  urban.’

" ho scxent1f1C'b0315 but with sone prograsmstic insight -- . 1s

.

oonulations than to rural.-It is because urban stoves will be _t.

easlier to spread, .and 't e _forests saved thereby axe al
forests. - - . Y . co . ] ) K

- . . . . . -

- - . - . - - el

. a&figuftuigl-Floug'm' :

.. . Hecatsrés planted for sgriculture in the Fifth Region’
.are nrohably..aonawher. between 500,000 and 600,000. "As the

best avellable aeasure. we usé OPAN estimates of population’
ana k;lograns of - ‘grain. needad per  person o obtain an
éstimated total output of. 272 -;Ll:on k;logra-s.,f Using an.

lfavcrage y;old -of. 500 kgslﬂa {the 1950-81 aversage was 541.
Recent years ~ar..ﬂ-uch“ louorg":hut --are. *hopod-—not <o be-:
'“reppesentntave),- this translates to 545,000 Ha plented.. The - =

official 1985 . OPAH produccr-pr;coﬁfonu sorghun/n;ll.t im 70
CFAIkg. However.-trce market - produc.r~pr1cos-ran96-npuards of

i"115 'CFA. -Since  OPAM controls .only a -aaall share of the. coar-e
;_graan,narket. wa use an average producer price. of 90 CFA/kg.

Based on the-ﬁ values, Table I1I1.2 projecta the vald; of

agricultural production in the F;fth ‘Region, assuming that -

average yields ‘remain constant. At tha esteblishment cost for
on-farm tree planting of about %$45/Ha, it would cost $24.5
millaon to bring all the adgricultural land 1n the region

under--agroforbatry. Annual costs to keep pace with growing .

‘'population would be roughly %$720,000. From 1985-1996, the
' cumulative costs would be $31.8 million. This compares with

the cumulative woodlot cost of 867 million, which still does

"not braing wood gupply-de-and anywhere near equilibrium.

Applying the microeconomic assumptions used for in-field
tree planting to the global analysis, we find that with a 5Xx
increase in yields f:dh agroforestry, and a 3X annual decline
in vyields without it, the net annual benefits start at 2.5
million and rise to over $20 million per year. The cumulative

LY
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* TABLE IIX.2

N Projected Agracultural Production .
. o RS L R T o g o + Producer . o
Hectares" Yield Qutput "Price. - Output
‘Planted (Kg/Ha) (NT) (CFA)- - Value (USS)
_____________ e e o = . A - - —
1985 545,000 500 272,500 90 | 849,050,000 .-
1986 555, 900 S00 277,950 91- 50,781,465
1987 . 567,018 500 - 283,509 93 ' #52,574,051.
1988 - 576,358 - S00 289,179 94 $54.429,915"
1989 589,926 " 500 294,963 - 9% #56,351,291°
1990 601,724 - 500 300,862 97 58,340,449
1991 - 613,759 500 306,879 98 $60,399,911
1992 626,034 500 313,017 100 . " $62,532,027 -
1993. = 638,554 500 319,277 101  %64,739,408
1994 . 651,325 500 325,663 — 103 67,024,749 "'
1995 664,352 ~ *S00 332,176 -. - 104 869,390,681
1996 677,639 S00 338,819 106 = 74,840,172
J .
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Tapie 11.9 snhows the base 1 and pase - 2 assumptaions. ’
Typicai data -and nanaqe-ent systenm ovrions are drawn from the .

_u;ndetesso Hanaqeq projyect (Burkxpa Fase) and the Guesselboda |
"Forest <(Niger). -- A  number of managemeht insights are drawn
. from meetings 1n . Bamako - with Dr. Krell' Christofferson,

Project: Uirector “of the Dinceressc Project, and from John
Heermans, Tecnnical Advisor for Guesselbodi. - ‘ . '

Base 1  assumes that wood will 7b§ exploited for

commercilai sale, and that. no forest by prouuctu wiil pe sold.
Eatabplisnment cosats per, hectare include fenc1n¢ and
fivepreaks. - ' Recurrent -:costs include a combination .of - .

. commercial and village iabor. Villiege lebor is paid :in-kand. f ~

with. 30%. of  the wood . -harvested by .such labor. Average '

-transport d:stunce TO market 1s an anortanb aeter-xnont -ot -

financia:i vxab;l;ty. The base case (poth base 1 and base 2y
assumes Chls cistance to bpe 10U kxlo-eters. put the eriect of
chanq;no transnort d;snances is treated explicitly bolou.

*

e Base 2. As - the nxn;nu-‘nanaqenenz" case. it iz sim)lar

To thne aonroacn currentty be;ng “tried, -with some success, ‘ip- {1 °

Guesselbocl.'-lt ‘involves managing only those sub-areas wath. .
sufficient’ - forest stands. to ‘manage -trather than nanagxﬁg and . - -
protect;nq-an entire rectangular space). No fencing. 1; used. -

':'Therefore. the  only  .investment - -costs -are some ‘site.

preoaratxon ana firebreaks. Reaurreﬁt ‘costs include around -
the clock guard protection. In this case, wood products are
largely nonacomnercxalzzed (GOX).

Figancral énal!sia e T | N o 3 _njf:

Th;s analys1s 1 fundan-ntally different frou thai éf e
the otber —initxat;w-s {(in-field tree planting,- u;ndbronu..: )

f,cookatoves) cons;dcred._xn that the f;nanc;alaanalynin is not -’ ;;;

L ecarried- out from- the. fp.rlpoctivt“-of-rth.= vitlagor, =simply — ~ - -

because:-he . is:not the investor-glnstoad.—it cxaaihos~tho—cash_v-—

o cost= bene£1t~rxhplicationu:'“for ' -forest "management, andf
" therefore  becomes .an Andxeator‘-of the lu-tainabxlity of
. operatlons thhout cont;nueo public uunn1dy. ) :

. 1n-p;act;ca1 te:ns. “this '1np11es that _village lasbor
obtained. in exchange for -wood is not given a monetary value.

“In the same ‘way, the wood provided villagers for their

coilection work is simply deducted from the overall quantity

"of wood wnich is sold commercially. The. financial analysis

does not assumne’ that the public sector is the only possible

management sgent, however. Both Dinderesaoc and Guesselbodi

are experinent:ng with cooperative village managemnent

syatems, with cash return es well as ‘snvironmental °
stabilization being the principal objectives of the coops.

in base i, the IRR i1s 8.57%, 1i1f 70x of the wood .is
commerciaiized, with an aversge transport distance to market
of 100 Km. If real wood prices in Mopti increase by 3% per
vear . (case 2),.. then IRR rises to 13.3%x. Case I showe the
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benefits ' to agricultural - production would be over %150 -

- wmilliom fTable-Ill.S).

=

‘ Table 1i1.4 takea the glonnl estimates of 'péiéﬁtxal
impact. ‘made 1n this gection and grqupn then for standardized

' comparison. It is to be. stressed that none of these estimates

reflects on what. specifitally would be accomplished under the

, FSDP, but on tle ‘levels of expenditure reguired to. acnlevc

najor 1npacta through one of tha approach.- cons;dorod.ﬂ

The rank;ng in Table III 49 suggcato sevoral thxnga.ﬁ_

g  °._ that - the payoff ) froa pursuing - LI soxl -
'%'conservatxonlafzxcxoncy 1nprovon.nt,_stxugogy in the Fifth

"Regaon is much h;gher than  from ' pursuing a  wood- - supply
: st.ratogy.. o . : ) i

‘o that within this project’s resources -- or, -for that

'_iatter,"any reasonable estimate of “financing eva;loblq from
_Jall .sources for Fifth Rog;on forestry efforts, a joant .
stratagy ~(hoth ‘soil conservat:onioff;cxcncy 1aprovonen; and' -

wpod supply) cannot be implemented. S

o tnat‘lnportant ovorall impacts could be achieved '.von_

*with . :the  -limited = FSDP ' resources 1f the soii
wHconaervotloniofixcxency 1nprovenant strategy is adoptau.~ ;

-

.;2. ‘bLOBﬁL TARGETS FOR FSDP

K

Lt 18 1-possible to pcrioru a ratn .of return analvaxs on.

ian ent:re ‘project such aa the FSDP, simply- ‘because there are _
fi-many’conponants grosearch.khtudxes- etc) wbicn ~do not yield: “."'"‘
E " ‘specific return..and al-o because-the hnavy cost ‘of - Long—t-rn
'-,;;echnacal asa;stance “does not-rbflect -ustaxneblc lonc-tern RN

~

,-costs._,{f-n»--~ = S e T .

- . . -

:5’:'*Tota1 pro;ect rasourc-s aro 814 u;li;on ovor a ton':ﬁoar‘
period. This is a nominal f;qurt.-and includes an amount of
.anflation that will be .considerable. We impute the followina

total nominal ~ costs - (including research, studies, .

'denonstratlon, pilot programs and outrcach) to in- -field tree,
'plantxng and to stoves:

o 1n-£;cld;tree planfing: £5,500,000
o stoves: £1,000,000 *

. The bulk of the stoves expenditure 1s assumeaed to take
place in the . first three years, thus the nominal figure is

converted to real dollars by dividing by 1.053 (5% inflation

rate), vielding a real investment of = about _ $8350,000.
Agroforestry expenses are distributed - over seven years,
placing the real investment at just under 54 million.

The issue addressed in this section is “"What global

46
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TABLE III -9

‘7 pPotential Gains fro- In- F;old Tree Planting
_;__ﬂ--;_a;_Pa--J,—--h--a; ---------------- e c e ——-——————————- -
' Hectares Yl.ld w/0 Prod ?1-1d ulr- : Annqql Cumulative
Planted Agrofor Prico Agrofor T 'Saving- ch;ngs
. 1985 - ._545 000 - 'S00 .. ‘90 - 528 _s2.452.500 2,452,500
S - 1986 - 5%5,90Q.-.. 485 . 91 525 - 84,062,517 $6,515,017
. 1987 567,018 . 470 . . 93 $25 $5,735,829 812,250,846
1988 - 578,358 456 - - - 94 525 87,474,697~ ®19, 725,543;
1969 . S89,926  ..443 . 96 - 525 . $9,281,463 $29,007,006
-1990 - - 601,724 429 ° 97 = S25  #11,158,551 840,165,557
. 1991 .7 - 613,759.7. - 416 -. 98 525 < #13,108,471 853,274,028
..1992 - 626,034 - 404 100 525 . #£15,133,823  $68,407,852
1993 638,5%4 - - . 392 . 101 =~ 525 . #17,237,297 885,645,149 .
1994 -~ 651,325 - 380 | 103 525, . $19,421,679 $10%,066,828 -
1995 664,352 - 369 _..104 . S25 _ $21,689,853 $126,7%6, 681._.
1996. . -6€77,639 .. . .358 _106 = 528 ° - #24,044.805 $150,801,486" .-
----- o A R ol A A S S SR e e S L S A R e v R -

-
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I TABLE I1I.4° S _ , :
F oot . Comparison of Alternative Approach.s T i
-; f-_ . : - : Total _; o Total -{ | - GCoat/ N
s Initiative - Cost . Bon.fit. 3 Bon.f:t:
URBAN smvss o sz.ooo.dod- - na.a’ob,ooo : 0.14
woom_ms .. ... $67,000,000 . 55,125, 600 - 1.22_
'unTunnL"'FonnGn'r-' . - #50,500.,000 -55 125 000 - 0.92
AGROFORESTRY =~ *  #31,800,000. :: - ‘#241,867,533 - onat’
"NotqfffEcono:ic ‘values are used for both-aood and- agriculturul
) outputs (1 Kg wood = 15 CFA; 1 Kg Sorghum = 120 CFAY -
Total benefits refer to hypothotical cumulative impacts
- for the pariod 1985-1996. These are not ostineto- of
- what FSDP w;ll or n;ght achi.vo._ . .-
'y - .

P
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imbacts fshoqld‘ the _project targét as necessary io-éot a
" minaimum return on the resources expended?* - S

R Becaﬁée'of ihé heavy‘setup, to.iing_ and demonstration
coata whxch will create banef;t;s beyond the project life, we

take the . nxn;nun acceptablo rate of return to be Gx in real -

. oAs,

terms.

- An znportant ‘caveat is in order before ‘prococding. the
" FSDP approach strosses creating the procondxtion. for actions
which will . flow - ‘as much from private initiative as from
T ‘public inyestment. It is ‘therefore somewhat ' deceptivé to
S -asq..s £he return on public investments, which Presupposes
.Y that such_ihvestnenb,will ~directly generate the benefits.
.. However, we use this criterion on the presmise that it would

PR B

‘be worse to spond large sums of public money without any.
specxf&cat;on of . what aoouurahlo benefits should accrue to .

the populet;on uxthxn tho pro:oct lifo.

s ',»,.btovea'
ol "47-_-,'-- - T - .o o - T . 1
' ' Table III 5 shows the annual product;on rat. of stgvenh
wnxch; 1f achieved by 1990 and-maintained thereafter, would

L]

- - o S - -

ef:;cieht.; Annual navings per stove are based on consumption
-of 1 =3. per person per ‘year, two atoves -per household ‘end ' en

'-; average  household size - of ‘six. The “Uood Value* u-od_;s'

neither the producer. price nor the urban - retail price.
R Instead,_Alt 12 an estimate of the economic .tunpogo valua --
ﬂ that 15, the manimum r.placoncnt cost- of thc forcst.

resuit in a8 6X real rate of return- for -the #$1° million. of ~
- " _nominal . program :costs. It assumes .that ‘'stoves . are 20X -

'“3fThe annuar prbduetion rato of 1300 -tov-t corrotponds to::

. L10 stoves per month, .or ‘roughly 4-5-stovqs ‘poxr -day.- 2 This -

._produ;tlon-requxrenentS‘tn iater ycarlﬂaoneuhat highcr-———‘ T

.Agroiogcs;r! _»;ﬁji' ST ?lf_'
. Tabia-- I11.6. performs the ' same calculation for’
'F-'agrofqrestfy.' Each project initiated is assumed to hav. a 20

year life, with a S50% terminal value. Only hectares planted

during the FSDP project life ars counted, although their
benefits are tracked for a full twenty years after planting
(this 218 the reason for which ‘annual benefita in later years
decline - as the f;rat hectares planted reach the twenty year
limit). Wood output ia set at 0.3 m3/Ha, as in . the micro
analysis, and is valued at the economic stumpage value. Real
brnducar' prices for grain are projected to rise at 1.5x per
annum. Aar;cultural production ga;ns are the same as in Table
I11i.3.

FSOP expenditures on in-field tree planting, et an
imputed ' nominal program cost of $5,500,000 (39% of total
project resources’) would achieve a 6% real rate of return if
the new hectares brought under agroforestry achieved an

49
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- TABLE 111.5
Urbah Stoves Wood Savings

¢ ' _'.-'—f----‘ ——————— ) ——— - —— - o = = = —-———— ‘--;-,"-——_'.--. ........ - - - -
R © Saving/ . Wood :Val -
Annual . Total ~ Stove - Per'Kg - Annual ~ Cumplative
Production ‘Stoves - (¥3> ~ (CFAY .Saving - Saving -
-~ T 19%0 1300 1300 1.8 1% . $42,120 < 542,120
! 1991 1300 2600 1.8 "% ©84,240 126,360
E 1992 1300 3900 .1.8 15 $126,360 . . $252,720
1993 1300 5200 1.8 15  $168,480 $421,200 -
1994 1300 6500 1.8 15 . $210,600  %631,800
1995 1300 7800 1.8 15 252,720 5884,520
1996 1300 9100 1.8 15 ‘%$294,840  $1,179,360
" *PROGRAM COST (NOMINAL DOLLARS)>. - °~ 1,000,000 -, "4
"INTERNAL RATE OF RETURN . = - - T e.sex
o . e , <
W




TABLE IIl.6 . o R R R
‘Plantxna Roquxroncntl tor V;ab;l;ty ot FSDP Ex?endi‘“"fw,

B R RN L R LT T - - J -------------- P-.-—‘l---p--.-u.‘---; ------ e h S e E oo W e o

Hoctarcu L ~ Producer’ Y;qld w/l o o . Queppt & Agrofor " Wood - Cumulative
.Planted Yield Pric. Agrofor _ Va;ub['} 4" Savings Value .. Savings
1985 . © . 800 00 . . 90 25 &75, 600, o 3,600 ®4,38% ' 83,600
1586 1,600 48% © 91 s2% $1%3,468° " ©  #$11,693 #8,770 24,062
,.'1987  .2,400 470 . - 93 - .. 92% $233,6%% - | . #24,278 13,154 $61,49%
1988 ., 3,200 4% - 94 T 528, sa15;213*' . 941,357 #£17,%39 $120,391
1989 . 4,000 ‘443 96 %25 . .'8401,18% . 62,933 821,924 8205, 248
1990 4,800 429 a7 . 525 .. | '5488,6%6  .$89,013 '$26,309 $320,569
1991 5,600 416 298 . %25 ' .#578,6%0 -, #119,603 30,694 - $470,866
1992 - 6,400 404 190 .. . '952% - . .8671,234°  €1%4,714 $3%5,078& . 660,559
1993 7,200 . 392z A0l . - 82% . #766,466 . .8194,359 39,463 58954,481
1994, - 8,000 . 380" 103 | - %25 | $864/403 . $236,550 843,848 $1,175,878
199% 8,800 369 = -104.. " 525. 1 #965,106 . #287,304 .$48,233 ° $1,512,415
1996 9,600, 3%8 -+ .106- = B2% 51,088, 639, $340,639 #%2,518 1,905,671
1997 9,600 - 347 108 825 ®1,084,66% - $367,916 52,618 #2,326,204
19%8. .9,600 337 . 109 %25 . . 81,100,93% . $39%,260 $52,618 $2,774,082
1999 9,600 . 326 S111 - %2% 1 - #$1,117,449 #422,676 52,618 - 83,249,376
2000° 9,600 .. 317 . 113, ,. 825 - $1,154;211- . $4%0,172 $52,618 $3,752,165%
. 2001 ' 9,600 . 307 114 - %28 - 1,151,224 . ' #477,7%4  #527618 $4,282,537
2002 9,600 298. - 116 525 ° #1,168,492 © .#305.427 #%2,618 ' $4,840,582
2003, 9,600 - 289 . . 118 - 529 ' '#1,186,019 ©  #%33,199 $52,618 - $5,426,398
2004 . 9,600 ' 280 119 525 $1,203,810 | #%61,075 $%2,518 -  $6,040,09}
2008 9,600 272 121 '52% ' 81,221,867 . #%89,063 #%2,618 86,681,772
2006 9,600 264 - . 123 52% $1,240,19% - #617,168 $52,618 87,351,557
2007 8,800 2%6 . 128 52% - #1,1%3,898 . . #391,613 848,233 87,991,403
2008 8,000 | 248, 127 52%  #1,064,733  #561,463 $43,848 88,596,714
200% 7,200 241 129 529 - €972,634  #%26,688 $39,463 #9,162,865
2010 . 6,400 233 . 131 528 " S877.%32 . | #487,260 #3%,078 89,68%, 204
,2011 © 9,600 226 133 - . 52% 8779, 358 $443%,146 830,694 $10,1%9,044
2012 © 4,BUQ° 220- . 13% 52%. . $678,041  #394,312 $26,309  %10,579,66%



2013 4,000 ‘24z 1377 ‘528 . $573,510" . 340,722 #21,924 S10,942,311
. 20149 3,200 .. 207 138 - 328 . ., 8465690 ; -$282,337 $17,539 $11,242,187
2018 . 2,400 ~ 201 - 14i . T 52% - 83%4,5%07 ' 219,116 %13,154 $1i.479,458
2016 - 1,600 194 143:..  .525 . ©  #239,883 - #151,017 88,770 $11,634,2495
2017 800 .. 189 14% ., 525 ° - .s123.74) .. . 77,994  $4,389 $11,716,629
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annual ievei oY approximately 800! Since the expected
T increase :in Y:elds is an ‘e@xtremely uncertain number, we have
‘rested. tne etfects on rates of return if varyxng y;eld levels

. are assumed.-as shown .in F;gurc ‘I111.2. .

A . .. .
.

©. . IV. PULICY REFORNS AND RECURRENT COST ISSUES *

U -

_ﬁ,__‘Ji_
 Estimsting the Stunnggé Value of Wood o e

-~

The stunnaga value of wood rofﬁrs to-the. value ' of - the

" ‘resource - at a;te._exclusxva of trensport and handling. The

sSTumpage price refers td the przc- poaid to gain accesss to the

reaourcq. -The truve stumpage value of wood from. the forest is -

the cnsf—of producing wood.’ A stumpage price below thais level
makes wood available at less than cost; and is therefore not
sustaxnable.. : - RS s, )

: --Because forest resources are freely available to. - users,
the i1nanc1ai cost of forest explo;tatlon ‘18 necessarily well
beiow the ~economic cost @ of reconstituting the forest. “In
1solated rural areas; it ie virtually. inpos;able_tu.;nglenent
‘measures which. reduce -the gap between  financial and economic
éosts.' Arouqﬂ:urban‘arcas -however, tajes on commercial wood

exploitation seérve to recover & minimum stumpage value for
w:egch unit of wood removed from the .foreat .for resale. . In

practice, this 18 achieved by qrantxnc pernis de coupe which

T
- - . .

3

Table IV Y uses th- uzcroedonoazc data ‘of - Sgctzon,il to -

L

4

'-uf';specxfy the duration, volume and cutting practices . for wood =
f exploatatxon. . The ‘current - poramt coats for f;;ewooq are -
_.anoroxlnatexy 100 CFA (200 HF) per stere. ,f- o :

Jés:aoileh._the _minimus -stﬁupngo .values _ of - wood:i-under: -

. The - nat present cost of-productxon‘pcr stere over the project

cycie (twenty vyearas). The: table #lso shows the results of

similar- calculations made ., for  commerycial plantations and
forest management in Senegal and Niger by Baah-Dwomoh for the
World Bank. The minimum .stumpage value of wood in the Fiftn
Region is 3100 CFA/stere. Because this represents the forest
managqement oprion which preéesupposes that the . naturai forest
1% 1n good enbugh cqndition  to manage (see Section II.4>, it
is thought to -be an underestimate for urban supply zones. We
therefore select 4500 CFA/stere as the estimated  stumpage
value used 1n this analysis. ) . '

The economic ob)ectives " of the permis de coupe are

. twofoial  to provide a source of revenue to the forestry

service with which to replenish the forests being exploited:
te bring the financial cost of forest exploitation cioser to
the true resource cost.  The current permit cost transiates
into a stumpage price of 100 .CFA/ 300 Kgs = 0.3 CFA/kgq. This

Sg

."-;faxternatxve production-options:-.The method-consists of taking -
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TABLE 1V. 1

- e e e e e e e e e W ek S W AR e e

Esuxnated Stunpade Value of Uood Ln the Fxfth Regxon
; Natural‘ForeaE~ 'Villqu
) _Management Woodlots
'TlEstaﬁfnshuinf,Cosif" A:731.500 186,300 - _
(per hectare) ' - - ‘ o —
. Kecurrent Cost , . 11,700 18,000 + ¥ .
. ¢per hectare) - - e . - ' S
Pr.se#t-Vaiue of :
20 Year Costs at - .
10% d:scount rate 117,450 306,450 .
'Yxeld per ‘ : - T
‘Hectere (qu) 600 S g00. b -
Total ‘20 .Year © . _ < .
- Yield/Ha 11,100 14,850
Stunnage Value ) - .
per Stere (300 kgs) 3,174 6,191
.Stunpage Value. X . o
.bpr"xilogran_- o ‘11 21
o .. Baah-Dwomoh . . - .
A Y g s Estimates. | . B N ™ . '
. : * ... [ tWorld Bank - 1983) - ;_ > . ]
. Senegal "Nigyr Mali
Hanach Forest " ) :
Per Stero . 5,820 -- -~
(400 kgs)_ - .
Per Kilogram - 15 -- -- .
Plantations - R
: Per Stere _ - _
(400 kgs) - 5,780 8,510 3,855
Per Kilogranm 14 21 10

e e S . A R A e GE Bl R U M AR A W D e s I e A e D R e G T A W M A R N AR W A A D W S e WS ARED e L W M W G W W e W WS A e e e
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- . . .
‘. . TABLE 1v.2 S
. Inoact of Higher Permit Fees on Peyoacn for - -
T Improved 000k1n9 Stoves -
-_ %,-_. S ’ o7 S Ve Puyhack Period (H..ks) el I O
" Permit Fee . Wood - "7 'Trad to - Trad to¢  Bozo to 1°
: Level = Price . = Bozo ~ ‘' Metal . Hetal
200 20.0 0.58 4.62 10.69
600 21.2 0.54 4,35 10,07
- 1000 22.5 0.51 4,11 9.50
1400 23.8 "0.49 3.89 8.99
1800 25.0 . 0.46 E 3.69 - 8.54.
2200 26.3 e 0,44 3.51 - 8.13 100
2600 - 27.6 - -0.42 3.35 7.75
.' - )
| -1 i - - i i \, I e et W IR L B s



FEES

MiT

PR

FFECT O

Ld

Cm. e
RS R

—
oy
. ON-RETAIL wWOOD PRICES IN MOPTI

L L

T

v - -
; i

: g
RTINS £ NI 1 |

g e b

! L.
1 -
.

.2 i

(B3 Arg) Aanu {asy .

[ . (8

L
(4" 3 L

e
Los
g .

!_|.l..l.l.t.......,.,.,.:._....r.l..l_..v.....u - n._l....,....l,._., .l,l—

in 3,

— e (5

.’ .Lm‘

T

R
1400

- 1000 -7
. Permit Fee Level (CFA/Stere)

L4

cory.

BEST



gt e e 28
' N - LI ’

e )

Prorgeil Pide norzuse.

210%

BN o8 s g ,"\-r-
T \J'

oF Pf‘_R T FEES IN\,r\LAS
N PRODUCER ANDO CONSUMER PRICES

=3 -~k - - [ %]
B3Rk &
CH R3 R W
--J -——L--_-Li—-vi-.—-l- Py I- -,.Jn_u- -L -J-.-‘ J--:-—- .

[}

N -
.,,§ 'S
. O
AN

U h

i
4

‘

ol ".

= v ——  ae—

Perrnvt l':e Len:l

¥ 3 i B PR ™ - -
:zuo - .- BOQ. ».;.-.-moo-‘-. 1wo-= =-$B00 -+ 2RO0TT 2666

1



L. . .
L A
. . .t

.ao not would suffer a ggclxﬁe AN _real 1ncome..

income ievels ang D;atr:butxon

i: all’ connercxal;zed wood were erfectiveiy taxed, each.

S AGOn. 1ncre¢se' in oern;t fees over currént levels would add

qhou; 20 CFA per week to . the average household’s ueekly )
energy  bilil. A~ ten- fold increase woulq add 15X to energy °
coats -. an 1ncranent egqual- to about 2.3% of. average household’

1ncome. This 1ncreaqad cost.uould.-oi course, be offset by an

equ1volent inproveinnt'in average energy efficiency . (from
7.5% to& "8.5%)." Unfortunately, the state of.technology does -
not allow incremental efficiency impraovements for individual

. nouseholds. Those who'  have the cash to acquire ismproved .1

stoves would more than offset the price increase. Those .who °

- -

T a

The above f;gurea~ ‘assume that . tﬁe product;on ,bn&

7'uzstr;but;on system will add on the increassed tax costs even
"for wood ‘which evades. taxgt;on (about 80% of commercaiasl
-wood).. If this were the .case, then - -urnan households in. the

region uoulu .pay -approximately 260 million CFA per yesr 1n
increased costs (Which they may or may not offset by improved 1
etriciency?, Of this, -roughly 208 milliion would ao for:
increased: Droduct;onfdxstrxbutzon profits and 52 n;l;;on for

'1nrreased forestry fund revenues.

The net oenef;ts wh;ch flow fron these 1nco-e transfers
uepeno on severul factora._ :

a the hnger_the proporiion of wood effectively t&xed.'

. the greater the. gocial. "benefit from the ‘redistribution of
'xncone (by reducan anteruedlary prufxts in favor of wood

. E e . ) -
- . - .. L -

nroouctxon) .,‘f Do Sy

' 30" 11 funds -krd aed - -upport stove -off;c:ency

uxnorovenent,_thare 19 a threo-fold henefxn. real snergy costs - .
' to urban: ‘users. ,would decline, price - incentives to wood

production  would 1ncroaue and prossure -on the natural’ forost

"would decrease

o to the extent that the extra profit’  on untexed wooo -
were retained by  producers/collectors, the effect would be
beneficial (greater i1ncentive to produce). There 18 no a
praiory pasis for-determining that this will occur, however. .

The Importance of Tax Coverage L -
- . ‘ . - . - . .
The term *“tax coverage" ia used nere to refer to the

'bercent of comsercialized wood flows wnich are affectively
‘taxeo, which we estimste at between 20-25% (Section I1.3).

This suggests that the effective stumppage price be:ina paad
for wood expioitation is only one ‘fifth ‘of the nominal
stumpage price, and that -the effective ratio of stumpage
price to stumpaqe value 18 approximateiy four tenths of one
vercent (2% x .2». Baah-Dwomoh (1983 points out “"the main

el



. .

conciusion one can araw ,.. 18 that: wood nric:nq pracrices in
Sanelian countries are woefulily i1nadeguate” -The conciusion
;s_ciear;y val;o an Hﬂi; as well. ’ T

ahe ob1ectxve bt . or;cxnu policy -hould not bé 11-1ted to
1ncreasan -the nominal . stunpnge price {(permit fees). - It
snould be to increase the effective price (permat fews t;-ea
the percent toax coverage). Alternatxves for ‘increasing tax

.‘coverage are discuseed .in Shaikh (1984). figure IV.3 snows
. the _1iwmpacgt- .on. eifective stunpagc prices. of dxfferont
'_conbznat;ons of tax .coverage and pernit fee levels.

-

There 13 no feal;stxc nrospect of brznqzng the coat- of
forest exp;ox;at;on into .alaignment with the . costs of
proougt;bn. . There 'are major economic advantages to bringing
the two cioser., nowever.. .The effective constraxnt to raising

.permit prices is likely to be nolxtxcal. if fees reflected

tne_ full -cost  of production, they would be 4500 CFAI;tero.

‘and- urban wood prices would be 3SCFAIkg tvs 20CFA now). While -

thrs wouid severely squeeze urban ‘incomes, it should bpe noted

- that ca) using . availabie, proven., cost—etfoctnv- and

financialiy. attractive technolocxes.. efficiency improvement
can more than- offset -this cost -increase- in household budgets
(b) the sooner the prices refiect praoduction cost, the

'+ areater the prospect of achieving sustainable supply ievels -
through  market - mechnanisms and ..{c? in. the  absence of
‘aporopriate. pricing polxcxes.'wood nrxccs are likely to rise
to’ -the same ‘levels over time (zncreasznq transoort distances’
_Q;;; ada rapxdly ‘to ‘the retail p;;ca)._ but - without the
‘necessary. -price incent;vgg._to‘- production .. wnich - uoulu'

’;1eneoufaae sustginable subglg..&

) Poznt_(c) ner:ts-further conlent‘ 35 LFA r.tali prlc.
- rought ‘nbout through'- tax increases (thn excnpt;dn-for uood‘p~
proauced) could.provide- the incentive té make wood production
very fxnancxally attractive. :KResults would flow in’' no . less
" tnan 5S-7-years aftter such incentives were in place (the iead
. time'to vroduction). The same price levels achieved pecause

of i1ncreasing scarcity and qreater transport.distances'-ay or
may not oprovide incentives 10 increased productaion. They
could also lead to increasing reliance on charcoal, because

.1t 18 zainancially cheaper to ship charcoal than wood lsee

figure IV.4). Widespread use of charcoa] would cevastate wnat
fOrests are left in the Fifth Region.

anaiiy. a conb;ned policy of xncreaaing perm1t fees and
1RMProving tay coverage is the best way of raising stumpage
prices while maximizaing revenue flows to productive forestry
-anvestment.

62
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Ass‘uno‘s 302 dist}ibutpr markups. Energy cortent wood 11.4'5 GJ/NT.

Energy content of ‘charcdésl 28.5 GJ/NT. Base urban wood price .
20 CFA/kg. Charcoal 80 CFA/kg. Chearcoal stove efficiency 18x;
Wood stove efficiency 8%.

Sources:  E/DI Energy Conversions Card
Mali data for Fifth Region
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R POREﬁTRY FUEU RtVENUEﬁ AND FQDP RESQUREHT §Q§
’ Thié séction addrassas two 1-sut-. '

) ) what -xgnt be the revenu. xnplicataona of. curtailing = -
fxnxng hctxv:ths by fordatry agents? ’ C -

- ) wnat are the expected recurrent costa which’ uould flow
xro- thq FSDP,.and hou -xght the necessary revenus be rax..d?

\M'_.‘_‘ st

.
L. T

.- _,g._-vv ‘t.u_‘_- ) : . ) .: g ALY

* . Transactions Revenues - . o : . s b

R 'suv-‘-r

" Transactions revenues are obtained through fines on
_ iIlegél'-prdctxébs. - In 1982, transactions revenues from
e fOrestry fines were 104 million Malian francs (52 m=million
' CFA). ' The. argunent is widely accepted that while fines serve
a ugeful’ protect;vo function, there is w:dtnpr.ad-ahnl' by -
B forestry agents. .Abusive practices in the Fifth Rogxon are
now.”an impediment ~to - rationsl resource. -_-nnagonont br-,j
. " 'willagers, and their ‘curtailment - may ‘be a- precondition
. <(necessary but not nocoasar;ly sufficient) .to succo-sfur tree
" planting activities. The possible reductions in-forestry fund
reVenuea_uhich would rosult ‘from curtailing abuslv. fining is
thqrefore a val;d aconon;c concorn.;

: *Under current legialation. 75x of all r.ported finos - 1o
to the forestry fund.. Thus the 104 million. of revenues -
rnpreeanta anproxinately 140 million MF of fines imposed ang
regort.d. Agontu have groat incentive not -to r.port fines

. because they keep 100x of uﬁrcpqrtod _levies.. Theras is no.
-information on.. th-' ‘sxtent -of unrhportad f:ning. but it is*‘.'-
knoun to bo uidesproad. *~>_::, sl - L

e PO - - - -
- - .

f—;_f; It would be -z-pliuticmto ;uppos. that‘r.duc;ng .bu-xv.-"
f;nosq.would -nocgssarily . imply ~-a - one to one reduction in
‘reported fines and thorofor. in £or¢ltry fund revenues. Even
~ 4in the absence of reliable data, it is reasonable to focus

" .  initisl efforts on reducing unreported fines. If successful, _
this could both reduce the actual number of fines. imposed and -
could posséibly lead to an increas¢ in reported fines (and in ’
fund revenues)’. ) ' :

Sy el
[ R t]

If further reductions in fining were deemed useful, then
we can calculate tho following rolatxonsh;p. based on 1982
data. )

- - o a teplparccnt decrease 1n transactions revenues would
‘'be offset by a8 .5 CFA/kg (150CFA/stera) increese in permit

. vfoes or

o by a 15x 1nprovanent in tax coverago (from 20%x to 35%
coverage)

65
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quure v, 5 lhows the pcr-;t f.o levels noc.ssuiy to

-offaot a given percentage decline in trsnsactions revenues.

-~ The X- ax;s shows percent decreases- in transactions _r.vonuos.
“The Y-axis shows permit fes levels. Each curve represents a .
different level of tax coverage, with the highest curve bcing'

_ 20x covorago and tho lovest 100x% coverage. : '

F;gure Iv 5 ncrely plot. a quantitativo r.lotionnbip. Ic

any issues about the possible injustice of abusive fines, :a

" ten percent. reduction in fine revenues would be compensated

if it resulted in roughly 580. m3 of extra wood output, given

; the econon;c -tu-page voluo of 15 CFA/kg.

-Recurren; Cost- “n_ ' ' t}’*'* T‘,~-'

- i * ) .ot L PR

Sect;on ITI.4 ostabli-hen target hectarage lovolg. for
-agroforestry and productxon levels .for urban stoves.- At' those

_u7¢lavels, the total “imputed FSDP - investments in those sectors
" would achzeve-a 6% real rate of return. —-These  levels, plus

‘hectarsge -targets for.  natural. forest -anag-ngnt. - are

- summarized below:

S - MINIKURM.FSDP ANNUAL TARGETS

-Asroforestry. | . Nenégsment.:: . yrban Stoves

800 Ha

T4 400 Ha T [+ 1300 Stoves— -

- If theiaﬁipullévolafrﬁii‘" maintsined thereefter. what

' woluld the Trecurrent costs be? We note that the recurrent
costs would be lower than total FSDP costs to . achieve these’
target ievels. because FSDP will have borne the investment

costa. .
He.uqo,the £ollouin§ unit cost figures:
- egrﬁfor.-try : 345 per hectare
o natural foro-t nanagemant : 370 per hectare
o Btoves: poasibly negligeable (conu.rcial productaion}

but no higher than tho retail prxcc of the stove (2000
CFAY. &

For the target levels, total reéurrent costs break down
as follows: )

66

.. says noth;ng of .the benefits or costs of reduced finang. . .
- . operations. _If, however, the pr.nioe of the social analysis
. is proven in pxlot tests, then Figure 1IV.S _ov.r.tgt.q__th. ,
need to compensate reduced transactions revenues becauss~a .,
. further benefit would be -the improved forest management . thut )
-would ‘not.. be possible without reducing fines. L.aving aside <
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betu-an now and the and of pron.ct 11f..»

-1 asrofotestry.-ﬁae Q0 - ‘per year
Hatural Fore-t Hanaganent' 528, OOO por y.ar
;o-Stov.n. $0 to 36000 par yoar '
-_TOTAL‘ 867r000 PER VEAR =’ 30 1 HILLION CFA

. To this we add 20x% 1n ovorh-ada, on-going training, otc;
to r.ach rqughly 36 nillion CFA por year. o, ) -

Uork:ng fron the pronin. thut revenue generation is’ the
appropr;ato : Reans of meeting these recurrent costs, Figuro
.I11.7 shows. the. donbinatipn of permit fee levels and iaproved

f'tax _.coverage ' which . would echieve the objective. It
- esteblishes that, if transactions revenues remained stable, o

. nurber of reasonable- conbinat;on- of taxes and coverage --
which are in th.nsolv.s .cononically useful - could
potontxaliy sat;nfy incrcn-ntal financing neeads. - Figure IV.8

‘shows ~ the finaacing. r.guir.nont to -offeet the conhinetinn pf -

increased - . recurrent co-t- -Mm;;d__&mnﬂm
EOVQHUGS-';j{ s ) i a R - =

o
. R . .ot . o . - . . . T . l.r—
1 1t should .be noted that all of the sbove figures are in
roal"tgrna,-—and -will -have -to be - ad)usted for inflation

-
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