
•

,

Jeffrey k. ;cQcson

t..ovelY'i>er 1937



INTE~NATIONAL MAILING ADDRESS
USAID
POST OFFICE 8 OX 144&
MONROVIA. UBERIA

t '. j~ .,~/4!J
~~{IJ,WJ.UI/U(J'\

.-- ~:.rJFE13 e-
UNITEDsTATES MAILING ADDRESS
USAID
AI'O NEW YORK.&I

AUG 051888

Hr. Nyle C. Brady
Senior Assistant Administrator
for Science and Technology

Agency for International Development
Washington, D.C. 20523

Dear Mr. Brady:

I am pleased to enclose herewith a copy of a report titled .
·Conservation and Management of Tropical Forests and Biological
Diversity in Liberia-. This report was prepared to give us a
current understanding of the problems relating to tropical
forest and biological diversity and to address the pr.ovisions
of S~ctions 118 and 119 of the U.S. Foreign Assistance Act.

Sincerely,

kL~A.~'k
Mike Rugh
Acting Director



• Baat Available Document

7h~= an~i~sis ~c; cr~P3ra~ s~eciticalll to ev,1~3te 1) the
~:~ion~ ~ecEss3ry ~c cons;.r~~ tro~ica: 1:r~i~s end bi~lc;i~~l

:iv~r~itl In libe~~c Q~~ :> t~E e~t~nt tc w~i:~ t~,

_~~lJ/~i~eri3 ~crtfclio mE~ts tros~ ne~cs, i~ accorc~nc~ ~ith

~~2 ~r:V4s~ons of Sets. ~:~ ~nQ 1:; of t~e l.S. Fcr~~cn. .
~~~ii~3~~~ ~ct. !~ ~~jiti~n. 1~ a~scribes ~~st, prese~t Jnc
~~~t~~:~ 1~t~r~ trer.ds in tn~ ~1a~~s ci li~Eria's tr~oical

t~~cit~ 3nd bi,l~~ical civ~rsi:), ana SY;;~sts ;It:rnztive
~c~ion3 ~~lcn t~~ ~lssicn mi;ht ~r.:€rtak. ~i~hir the frcme~crk

)T it'i 3x~st~n~ ~ortfclic to ccnserVE thcii r~!o~rc~s.

~~~_.~:l_flrl~~~. lib~ria is itrate;ically :occt~~ fro. the
~L~;~c~r3~1ic~: ~~rs~~ctive, cEin; ~ituct~d ne3r tne c~nter of
~~= ~~:t ~fric~r. l~~2r ~uine3n rainforast ~elt. inis ):It i~

~t c~~siJ~raul~ ~io!o;ic~l cn~ cons~rv~ticn ir.t~rest cu~ t~ ~

hi~~ l~v~~ cf ~~de~i3~, ~r.j Li~EriJ i3 of c¢~tic~l~r i~~~r~cnc~

: ~. -: ~ C l t • ~ 1 0 : ~ t 1. :;) rna ;: r t ~ a ;: E n t ~ r 0 f t t; i s t ~ r ~ 5 "t ;! 0 r'\ c; n C
~~~ ~o t~~ ~)r~i~~~c ~xist3nca c1 s~bstan~icl r~~?irin~

~=irfcr:3t clo~ks trara.

:. ;) .; ;" t ~ S:.; ~ f Lib.: r :.. c II; ~ s c r 1 ; 1 ., c 11 V ::: 0 \I ere d ~ y 11'" C ~ l ~ ~ 1
ra:rf:rJst ~~c ~y 1~3: ~bc~t ~J~ ct t~l: r~inf,r~s"t still
~~7~~na~. C~fJrest2ti,~ ratas \/ary ~t;h:y t~ro~;"~ut ~~~

:~~r:ry, ~~~ t,£ c~rrent nationC4 rete is ~robably on t~! or12r
:r c':>1J",t l.u ;Itaar. c:",en at tnis 100ll r:?t'!, h~:&IeVir, i"t is
~i~Ely tnat JY t~~ ya,r :075 ~ri~2rv one ~at~r9 secon~~ry

l"'<irrcl"'~s~ ~ill .:>~ fo~nc in Li~Eria ~nly i~ ~ffc:::tivaly

"r)!acteJ ;'otiJnal t:3r!<s a:"c ,.~~.~rVIIS.

!c31 ~i;n tCl"'eit ~s :Yrr~rtly fcunj i~ t:&lO re;:..ons i~ ~1~er13,

:~~ in t~i ~~rt~~a~t ~nc cn~ ~n ~na ~£~t ~ne so~th~as1 o~ t~?

:_~rtry. abJLt 3J; ~f t~l~ fcr~!t is currf~t~y Jcecrd~c sa~~

~rot?'ti~r. tnro~;~ rQtic~cl fcrast ~r n&tior.al ~3r~ stl~U!,

31tt)u;r ~ev3r31 si~~ific~"t blcc~3 r2~si~ ~~1=~ are
~E~i~t~:lly u~~rot~ctea. Th~ cc~a:it~ of t~a ~cverr.~~nt ot
L~~irlJ tC effactlvEly ~~n~;~ ~r~ ccntarve its f,r~st resources
15 cur~~ntl) C~"~ld,rej to ~~ veri li~i~2~. Virtu~l:y ell
si;rif4,~rt r~ti~n~: for~st .~nt is undEr conce$si~ral

~r~~~;emart ~itM c~~~~rciQ~ l~;;ln; in~er~st5t lnc 1,r 211
;r.Hti:,~ ~l,;rp)!~5 en-site msnai~ml!rt "~SJ:;' si:ulitv falls too
t~~5a ccn:~!3i~r3il"'es.

r~= ~rircl~~l scurce of defcr~31lticr. imcact in Lio@r~~ has
~431orlC~liy b~En s3~11~01dcr (l.e •• Swb31~tqr.ce end $m~ll

~'31~ ncnetrri:ed) cQricult~rc. ~nich 3ccour.ted tor OVir ~j~ ~f

all natio"~l ri;~ ferest clEar~r~ as Gf 196:. Tne c~ricult~r~l

ie~13r ~~ Li~eria is hfavil~ ~ai;hted te~erds .u~sistenc1



3;~i=~ltur~, but tnere is both ~n i~cre~sins shift out of t~e

~;ricult~r31 sector a~d a ;racu~l srift fro: subsistence to
~crti~l c,~h crc~ orod~ction. ~Jt~ of thase pheno~en3 have and
~ho~l~ conti~u~ ~~ cr~~ do~n daforest2tion ratls over .hot they
'<;v;Jl::l ot;,er~i5a Je. Otr.er sourcas ot ~ir£ct deforestation
~~~,=t ~rE ~1,nt3ticn a;riculture (3.5t) end urbanization,
~inini C.ne ~is=~1:ar.~ou5 5c~rc~s (O.S~). Charcoal ~rod~ction

~s elso ~n inc~easir.~ scurc~ ot direct imp3ct lcc311y,
~£rticul~rly in ~h~ vic1nity of :arS2r towns an~ the ca~ital cf
"1onrovic:.

Li~E"'13·S ~ooulctio~ is lo~ and un3venly distributed. Althcu~h

tn3 n~ti?~31 ;rc~1h rete is c~rr~ntly at about J.3;, the ru~al

;r~~~h r3te is exp~cted tc cverage only about 1.1~ thro~;h the
ye3r 1;51. Moreover, existln~ rural ~o~ulation densities in
tha three ccunti=s ~ith t~e ~restest re ..ai~in~ blocks of
rel~tively uni~~act,d fcrest oVEra9~ cnli about 6.5/kmZ at the
~re!~nt ti~e. This acccunts for the 10. to very l~w

~cfc~est3ticn rctes c~rently fcund in thase areas, a trend
~~ic~ is Qx~ected tc cortinue tc prQvail in tha short t~ mid
r~n unless so~e fa=tor or ta=t~rs intervene to increase rural
p:p~latior ~ro~th r~tes substantially there.

,~3C dev91o~~ent, inclu'in; construction of lo~;in; roads, ~as

haj 3 hi~hl'l v~ricbl~ i~pact en d~forest~ticn in liberia. In
r~;:Jns cr.ara~tEriz~d ~y hiSh aconomic cp~ortunity and ~i~h n2t
in~i;r;ti~n potenticl (E.~., thE Monrovia-~imba corridor), suen
rcaCi neva ~rco~oly led re~ionally to signific3nt increases i~

deferestaticn rct~s and extents by ~rcvidin; -land hun~ry"

oo~~lations b~t19r cccess to for9st lands. Conversely, in
Qrcc$ craracterized by ;ener311) low economic o~~ortunitv and
hi;r net outmi~ratiGn (e.g., eastern liberia), t~e i_pact of
such rOeds appe,rs 10 ba largely one of redistributin9 r.;ion~l

i~~,ct, in:re~sin; it i~ road ~crr~dors and dr~.in9 do~n im~3ct

in non-corridor areiS: The ecolo;icsl eff.c~ cf redistributin~

irnocct in ~wCh C3SfS will th~refore depand en tt.e d1s~ri~ution

~f i~portcnt e:olcgjcal reso~rCES in r~~aticn to ar~~s of
ir.cre3sin~ or j~cre~sin; ~opulation d@n$ity. Ho~tver. Iven
here r3~ld c9forest~~ion followin~ road ccnstruction may occur
al~n~ Certain roac segments.

Jefcrestation i~Qo:1 in liberia can be miti~ated, and better
fOl"'est reSO\;rCf conSf'rvltion anc mana~ement .:lc~i.vad, throu;~

L)~tr direct and indir'~c't ",.cne. Direct measu,..s hay. the
~ot~nti21 to ba for more effactlve than indirect measures, and
in~lude 1) ex~cndi"g forest ~rctection to select areas not
CUl"'r3ntly under pr~te:tion: 2) improvin; monitorin; and
!nfc~cement of existin; forest resource u!. re~ul~tions: and
j) ~~csin~ out co~merci~l lo~ging operations in portions of a
fa» select naticn~l fcrest concession!. Enforcement of
existin, 10r.st rE~~1ztions, es~eci~lly a;ainst s~allholder

.ncroac~mGnt, is by f~r t~e ~ost important of t~e three.



~1v,n pr.~ailin~ eccnc=ic and irs~itu~icnal realitifs in
Lib,ria, hoa8var. ~ .iss1cn 3trctEg~ OT i~~lemer.tin; aore
1n~irect aeas~r.s tc conserve t~as~ resour:es t~rou~n it·s
existin: portfolio is probaDly ror~ fecslble, ~ractic2bl••
3~pr~priat~ and oi~~a~s .1f~cti~••

I~dir.:t .~asures to drc~ do~n ceforastation im'3ct include 1)
dlv,lcp~ent of activities en=cura~in~ mora int~"sive

agricult~~a1 ~rcdYcti~n. a 5nitt to tr~~ cro~ proauction and a
~ovt~~nt from shiftins to mere s.d8ntar~ productio~ syst •• $;
Z) ~rovi~ioM of .~ploym.nt .1tarnativ~s to a;ricult~r. ~nd

.n=c~ra;8.ent of wovement out of the s~allnold~r aQriculture
sector; 3) reduc~icn of po~ul3tion ~rowth rate! (~sg.ciall~ in
rural areeS): 4) effect1n; inCr;3Sa$ in population ~luster1nQ

oatterns; and 5) de~.lopment of alternativa~ to use of charcoal
as 0 pri •• ener;y scurce in urOln are.s.

~al~s1'~1_ti~jt~~. Liberia today has far ~ore piv,r~.

ve;.ta~ion types then it had in ~rasettl.m.nt tim.s .h."
r.inTorast cov.r.d virtually t~. entir. land area of the
cc~ntry. ~any species of plar.~s and animals art therefore
~r.!.~t that ••ra previously ao!ent, ~nd d.for.!tation has
ther.for. ierved on th. on. nano to si;nificantly increase
national Diolo~icol div.rsity~ Ho~.v.r, thIS' sp.ci.s Ir. of
littl. 51gnificcnc. to r.~ionol, Afri~an 2nd ~lobal biolo;ic31
diversity concerns because of their ~enerally broad ran;.s and
ni;~ poulati~n si:e~. Conv.rsely, the~. are 26 U.S.
f.aerally-listta tnraat.n.d or endang.,'ed SpteiEs found in
Lib.ria today aMd in adoiticn t~. SO~ d~~r.statlo~ that has
occ~rred to d~t. has prcb~~ly result.d i~ local and perhaos
~lobal .xtinction of sc~. lissar known plant and invert.brat.
sp.cies. ~ore importantly, th~s d.for.st~tion ha~ ~~f.ctiv.ly

~~~Irated tne w.sttrn and .ast.rn pcrtions of .est Afric3·s
'wi"aan lo.l~nd rainforast, and has further isolatad ana
red~c.d the .ffective blOCK sizi of mos~ r •• ainin; for.sts.
Th.s. aff.=ts nave ~3d ~nd are .x~ected to continue to h~v.

Ji,r.ificant impzct on r.1nfcrest di~ersity in tr.~ future. T~.

bi~~.o,r~pnical situat10n and detores~atio~ patt.rns prlvoilin~

tod.y in t~. w.st African r.infcrest .r;u~ stro"~lv for
desi;natlcn of soecif1: re~a~n1n; ferests, particul~rlf certain
of tnos. cccurrin; in large ~loc~s betw~.n tne St. John ~iv.r

1n Liberia Jnd the Sassanara Ri~~r in Ivory Co~st, as areas of
top pricrity ca~c.rr. frem the riinforest ~nd div~rsity

conserv.tion persp.ctives.

~t tne currant time. only on. of thirteen are2S pro~os.d for
inclusic~ into , n3tion~1 S~$~i& of parks and n.ture reserves
h.s D.en established in Liberia. Three ~th.r ir.~s Ire
e.~.cttd t~ be developed in t~. ~ir t!r~, but It least thr••
ada1tional ,real of v.r~ ~ubitantial value r.~a1n of relatively
lCM official priority due to resource US~ conf11ct~ and oth.r
reason. Cthe lafa-Mlno, Cavcllf ValllY and C.stes-Senk~.n

art.,).

I
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Th. t.o ~r~ncipal scure.s of ad~er~e i~pact to biological
diversity in lic~ria are cl.arin; of rainforest by smallholder
~;riculturalists (discussed abQve) and huntin~ ~r.ssure.

riu~tin; is bot~ ~.rva~iv~ and inttns1ve, and the capacity of
the ~CL t~ enfQree huntin~ r_iulations and offtake is extr•••ly
li~it.d. It ap~.crs thct adeqUite le;islation ~as been
pro;~sad to prote~t tha flora and fiun3 of Liberia although
thet le;i31ati~n has not yet b•• n pass~d ~nd GOl capacity to
tnfcr~. it is cyrrer.tly consideraa .inimal.

Six ~road measures ahich COuld be i~plem~nted to miti~at.

aovQrs~ ~iolo;ical diversity i~~act in Liberla include 1)
pro1.ctin~ repr.santative ana uniQue ecosystems, especially
rainforests, throu;h a system 01 national parks, refuges and
natL~e r~SQrv.s; 2) inventoryin~ national p1.nt and animal
spec1es and critical habitats; ) improving re;uIJtion.
monitor~n;. enforcew.ent and control over offt~ke of plant and
anisal speci.s; 4) pro.otin~ screenin~ and org2nic and
inor;cnic chemical ~nalY3is of ~lants and ani~als for ~edicinal

and ot~er com.ercially i~portant properties; 5) dev.lo~in~

pUDlic z~arenass ana public ccnserv~tion education pro;rams
addressin~ tne role and importance of national biological
rescurces; and 6) ex~anding trai~in; opportunities in the
nat~r.l sciences and in forest and parK mana;e~ent.

lh:L.U.sU~LUuI:iL!1i~~llLLf.gt1~li~. A rJvi e. 0 f t",
USAlu/Li~eria mi~sicn portfolio reveals that tnere are ~o

dn;cing ~ctivitias Which directly affect. either posi~1v.ly or
negatively, tr~pical forests or oiol~9ical diversity in
liblria. Certain project activiti~s (i •••• rur.l health caFI
and r.du~tion of infant and .at.rnal mortality) may ulti.ately
nave a sli;ht irdir,ct adverse impact on d.for~station by
in:rea5in~ rur~l population ~ro.th rates in the short to mid
tsrw. and an ultimate positive 1RDact as poculation ~~o.th rates
decline. SlvEr~l other act1v~ties, includinQ tr~inins.

res.areh and extansion, loan prevision to ~hose ir th~

non-a;rieultural sector, raaic ~dueetion. and sUDPort for
.cnitor1n~ and .nforc.me~t of re:ulations related to the flo~

~t taxabla ~oods. mcY ultimatel~ hava ~ Dositive indirect
lmp~:t on forest and biolc;ic~l diversity :onS9rvation i~ th.
country.
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Thi~ analysis of con$9rva1~Qn ar.d man~ge~~nt of tro~ical

fcrG~ts and biQlo~ical di~ars~t) in Li~eria was praparad to
fulfill th. reQ~ir8w9nts of Sections 113 and 119 of the Forei~n

Assis13n:e Act (~'A) of 19~1, as amenaed, as those section3
~ErE r.~ised by ~l 'i-;29· in 13e~. Specificllly, Section 113
of tna f~A ~as r~visaa to reQu~re ~ret.ration cf an analysis of
-I) the actions necess~ry tc actieve conservation and
iUita~na~la ~enc~E~ent af tropic31 forests, and 2) the .xt~nt

to anicn the action! ~roPo$~d fer SUDPort by tne A).ney meat
tr.. ne~as trus idE~1ifiEd." S.c~ion 11, of tt:~ F~A m?$
si~~larly raviscd tc r~cuire ~re~ara~ion of an ~nalysis of -1)
tha actiors necessary ir (t~~) c)u~1ry to cons~rve biolo;i:al
d1versity, and Z) t~e extent to ~hicn t~e actions propos~d for
SU~tort o~ the Agency meet the n.ej: thus iaentifiad.- Prior
to .nal~zin; tnlse issues, ana to ~~t the~ into ~erso~ctiv9,

thi~ da~~m6rt firs~ evaluates ~cst. presQ~t and pr~b~Dl. future
trlrdS jn ~na St3t~S ~f Liber~a·~ tropical for!sts 2nd
bi~loiic~l divers~t).

~.l PKESfTTLfMENT CJ~OlT~J~S AND 3I~GEOGRAFH!CAL

eACKGR~U~O

Trcpical rainforests arJ so~e of t~. ~03~ produ:tiv~

3nd )iolo;icall~ di~frSQ e;0$~$tam3 on earth. and the rctionale
for thlir co"sarv~tion on ec~no"ic and CJrta1n oth9r grounds is
$trcn~~ Tn. ralict ~U1naa~ lo~land reinforest baIt of ~.st

~frica, wnich in historical tiwes stretched unbroken from
i1erra Laene on t~a .est to central Ghana on the east, is of
p,rticular importanca. This 1$ baccus; isolation fro~ the

. centr.l African Ccn;ol.~n r~infcrest block since tne last
;laciation, and SUDS_Qu.nt high sp.ciation, ~as resultfd in
1t·s davll~~m_nt IS a c.ntar of unusu~lly n1~~ bl0101ieal
.ndtmism. Lib.ri~·J s~.cific iwcortanca from both the tropic31
ferest and biol~gic.l diversity perspectives h35 CO~t to assume
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~rlat.r proportions in recent tE3rs ~e~1use of the continu~d

exist~nca of lar;e and relat~valy u~i~oae~ed for~st blocks in
the country, and b~cause of th~ r.lati~.ly 10m deforastat1on
rates here in cOMParison to ethEr pcrtions of tha Guine~n

lo=land rainforest z~ne.

~ricr to the on!at of human impcct in Liberia, virtually ~h.

9ntir. country ~as covered by closed .oist rainforast
char3cterized b~ can~py cover at or near 100~ and an ~bSence or
near absence of ~rass ir. tne unoerstory. A~~roxi~ately 9S.9t
cf liberia ~3S at that tim~ ccv~~.d by hiSh forest on drylands,
ab~~t ~.Z~ K~S Lnaer fr~shwat~r sw~~~ forest, and about O.Z~

~a5 undEr mans~cvi cover. ThE talanee of the ccuntry consisted
of n~n-forastEd S~a"D (ca. O.l~), scvannah Cca. O.4~) and
;ra!sland (ca. C.2~) for~ations.

l.2 CUR~E~T FOREST TY~ES AWO EXTc~TS

Est1w'ates of the a.o~nt of forest r •• a1n1ng in
L1bir1a beg~n a~p.arin~ in tne larly 1950·s. S~sed lar;ely on
only ~artjal aerial pnoto;raphic coverage of ~oor to .od.rat.
QU3~ity, tnEse estimates tended to focus on selected forest
olocks in li~itEd araas and to cpply t~ese ~nd othar data
~atherad bt field syrve~ ~athods ~o the entire ,ountry (FAD
l,al; Ham~er~aster 1985: MICAT 197~). The result, as in .uch
of tne worlc's tropical forests, was a signifieint
overastimation of t~. extent of land area which had been
~eforestld and in liberia these errors .ere co.~ound.d by
confusio" oyer the Ictua1 are.l extant of,the c~untry.

estimates of national deforestation as high ~s 81.1~ ••re
prop~s.d by the U.N. Foed ~nd A;ricultura Cr~2ni%at1on (FAD
1;31) as late as 1980, and criginal .~timat.s of r3.aining
forest cower of anI) 2.0 million hectares (ha) ~.r. proposed as
lat. as 1;34.

This c~nfusion aas lar~.ly r.solved by publi:~tion in 1995 ef
th~ fi~cin;s of th~ liberia Forc3t C.velo~ment Aut~oritV's

(LFtA) 3nalvsiJ of nation~l forist resourcas using 100~ aerial
photo;ra~hic covera~t of tn. co~ntry (H~mrer~.star 1l65).
Th~se dit£ give a tctai ar.al •• tent of hi;~ forest alone in
the country as cf IS79/S2 ~f e/er 4.767 Million ha, or 49.6% of
the total national land area. ~on~th.l.ss, as late as 1986
somi mid.lv distri~~~ed reference; (e.~., WRI 1936) .er. still
~iving a closed forest cov.r fi.ura for Liberia of well ~nder

nalf tne true figYre, prasumabl~ b3sed on .arlier FAO and other
estimates.

Th. LF~A Gata were bas,~d lar~el~ on 1919 ana l),Z color
infrared (IR) ~nd black 3nd whit. IR photogra~hjc C~yera;e.

su~pl.ment.d by scme ~dcitional earlier cover~ge at scalas
ran,inQ fro. 1:.0,OCO to 1:10,OCO: these data are summarized in

D
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Table 1. Photo~lani~etr1c ana1)s1s of the data sets .as
acec~~lish~~ ster.~seopieally and had a ainimu, delineaiton
araa of a~proxi.. at.ly 12 h3 on the Photos prop~r and
approxi.at~ly 3S ha on the final 1:12S.00J secl. maps
(Ha••ermaster 1535). The uri9ir.al aerial photos. the
transparQnt overl.ys .ith delineated ve;etation types. and the
stereOscop1C ana other methodolegies employed were all reviemed
~ith lFCA technical personnel d~rin; the course of this
analysis, and it is concludea t~at the r.sultin~ 1:IZ5.COO
scale ve~.~ati~r. Ma~s and planile~rically-derived figures for
land areas. ~ater areas and v~~'taticn ty~es constitute by far
th~ bes~ and most technically accurate Quantitative data base
for liberi3n v.~etaticn currently in existence.

2.3 OEFOREST~TION R~TES

Ceforast.tion rates for different portions of
Lioeria and othEr ~est African r.ations occurrin, in the Guin.an
lowland rainforest ~elt ar~ sumaarized 1n Tabl~ 2, .ith tha
.xe.~tien of Guinea and Guinaa Bissau (the latter of .hieh is
dis~unet) fer .hich raliable aata are not available. This
table incluaas only rates based on at least one set of reliable
oasEline data deri~ed from aarizl p~oto~raphic covera;, and
.ner. onl~ cne suc~ se~ of data ore used, assu~ptions are neted.

Tha data in T~ble Z reflect the hi~hly vari~bl. nature of
defcrestatlcn rates in the Guinean lo~lond rainforest belt, as
.e11 as several additional pn.nc~.na of imoartance. Firs~.

n.tional deforastation rates are consid.r~bly lamer in Lib,riD
than i, tha Ivory Coast. Gh.na end Sierra Llone. Second, it
apDe3rs cllar t~at liberia's national defor.station rate is
in,raasing si~~ificantly. This is reflected by tha rate
incraa18 fro~ .4~' 10 .73t b.t~.an t~e t~o bas. co~parativf

~erioos (1333-1969 end 19f9-191S/8Z) for the Bopolu, N1mba and
~ine. regions. These data, while probably not representative
of the country as a ~nole, tend to corroborate data fro. the
lastlrn 30~ of lib9ria indicatin; that defor.st~tion 1n tha
latter rlQ10n is 1ncr.asin~ sloaly but expon.ntially (Goodson
193E). At an esti~ot.d. current. ~ean annu21 deforestation
r.t. of l%/~r, ~i~n forest clearin; in LibQria &ould theretcre
~e r.sultin~ in con~.rsion of a~proximat.ly 46.000 ha annually
in 1927. Afforestation has to c~t. bQen a relatively .inor
miti~ation source, cffsatting deforestation by a total of
lcl,130 n. 1n r~~b9r. oil Palm. tor~st and ethe~ tre. crops
(Table 1).

The thlr~ p~e~om.n~n tn.s. data reflect is that de10rest3t10n
rat.s in different r.;ions of Liber1a, as 1s the case 1n .ost
of tn. aorld's tro~ically for.st,d nations, are h1;hly variable
(. ~attern ~ni:h of course is refl.cted ~y the hi;hly unevln
sP3t1al distribution of d.for.station within the c~untry). Of
particul.r intlr9st is the dr.~~ti~ 40S~ increase 1n r~te in
th. ao~olu r.~icn of Liberia .~ a result of a~rjcultur!l



TABLE 1

VEGETATION OF LIBERIA 1979/1982

Subtotal (Land Area) 9,618,122

Other (urban, mining, etc.) 36,199

Vegetation Type

High Forest

Fresh Water Swamp Forest

Mangrove

Plantation

Farmland and Regrowth

Non-forested Swamp

Savannah

Grassland

Area (ha)

4,767,649

22,431

18,748

167,130

4,541,259

7,832

36,004

20,870

% Liberian La"'lds

49.6

0.2

0.2

1.7

47.2

0.1

0.4

0.2

0.4

100.0

Subtotal (Inland Water) 75,798

CRAND TarAt 9,693,920 ,
Source: Hammermaster 1985.

Definitions: High Forest is defined as "forest of a primary or
old secondary ~ature c)Ccurring on drier sites with a closed or
almost closed canopy exceeding 30 meters in height." Swamp
Forest is "high forest but located on swampy or periodically
inundated sites." Mar~rove Forest includes "all areas covered
by mangrove irreSPeCtive of carlOpy or tree height." Farmland
and Regrowth inc2udes "presently fa~,ned lands for subsistence
cropping and regrowth reSUlting from such previously farmed
areas. In addition it includes regrowth arising from
transitional changes to grassland and low palm/tree cover of
coastal formations." SWamp inclUdes "all lands permanently or
seasonally inundated with water other than those supporting
swamp forest or mangrove." Savannah includes "mixed
tree/grassland formations with a continuous dense grass
layer." Grassland includes t'natural grass areas that contain
less than 10% WOOdy vegetation cover." Other includes urban
areas, bare ground, non-wooded costal dunes, mining areas, etc.
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TABLE 2

WEST AFRICAN DEFORESTATION RATES

Time Period Rate(\/yr) Reference/Data Base Comments

I •

Bopo1u Region 1953-1969 .39 Hammermaster (1985) 1675 Km2
Bopolu Region 1969-1979/82 1.58 - •
8.:>po1u Region 1953-1979/82 .81 • •
Nimba Region 195J-1969 .34 • 1986 km2
Nimba Region 1969-1979/82 .64 • •
Nimba Region 1953-1979/'12 .44 • •
Sinoe Region 1953-1969 .58 • 2024 krn2
Sinoe Region 1969-1979/82 .35 • •
Since Region 1953-1979/82 .46 • •
All three of above 195~-1969 .43 • 5686 km2
All three of above 1968-1979/82 .78 • -
All three of above 19!.3-1979/82 .55 - -,
B. 30' of Liberia 1953-1979/82 .78 Goodson (1986)
W. of St. Paul R. and

N. of 7'15' N. Lat. 1953-1976 .30 van Mourik (1979) 21,106 km2

B. 30' of Liberia 1800-1979/82 .11 Goodson (1986) Assumes deforestation began 1800
Entire Country 1800-1979/82 .27 Hammermaster (1985) Assumes deforestation began 1800

Ivory Coast

All except SW-Region 1956-1966 2.58 Synnot (1977) Derived in Goodson (1986)
SW Region 1800-1966 .10 Synnot (1977) Assumes defnrestatlon began 1800

Derived in Go~dson (1986)
Ghana

Entire Country 1800-1980 .42 OALS (1980) Assumes deforestation began 1800

Sierra Leone

Bntire Countr~' H~8-U76 2.30 FAO (1979) Assumes FAO -40-50'- forest in
Jl938
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develo~M.nt a10n; n.~ly developed roads (Hammer.aster 1985).
and the coincidental reduction in defcrestat10n rates 1n the
Sinca r&~ion bet.e.n the same 1~S3-1969 and 1969-1979'82
periods .hich .ere docuMented on tne basis of aerial
photo~raphic evidence. It is nctable that similar c~incidental

rate 1ncreases and reductions hive been docum.nt~~ for areas
asscciatac w1th a~ricultural i~~act along penetration reads in
~h8 A~azon (Fearnside 19a6), ana it i~ this ph.no.enon which
re~Qers analysis of nation~l deforestation fro~ the iwpact
distr1but1on and r.ass i~pa:t balance perspactives so important
(Goodson 1ge6). .

F1nclly, thQ data in Table 2 raflect very similar deforestation
rates in areas cith similar socioeconomic ~nd de~o;raphic

characteristics, even mhen tncse areas occur in diff.rent
countries. Of particular interest frow this perspective are
the rates obtained for the eastern 30t of Liberia and the
contiguous Tai Forc!t area 1n t~e southmestern Ivory Coast, and
th. national rates fer Ivory COist and Sierra Leone for the mid
20th cintury.

It is important te note with respect to deferestation rates
that prediction of future rate~ and ·no forest target d.tes·
based on simpl~ sta1istical trer.d analysis, while a com.on
e.ereise, is 1n onl~ very fe. Cises technically supportable.
This is due to the substantial impact that changing economic
coneitions, rur~l-urban and intlrragion~l migration patterns.
population ~ro~th and distribution characteristics. shifts
bet••en ••ployment sectors, cle.rin; incentive, clearinQ
c'Picity, fcrest protection c~picity and ~ range of oth~r

factors h~v. en re;iona1 daforestation ratas and extents. That
there exists considerably mere ti;h forest in liberia and that
defer.statien rates are considarably low.r than was praviously
Plrcaived arl t~arefora important phlnomena only insofar as
the~ 1) b.tter es~ablish quantitatively tha national rainforest
rlscur:IS still aV3ilabl •• and 2) better establish a ti•• fra.e
wit~in Chich conser~ati~n of these resources can reasonably
nopa t~ be effected.

In spite of thj currtntly and hi~torically 10m elforlst.tion
r~~.» in Lib.r1c, it is nonlthalass a conclusion of this
anilysis th.t deforestatien r.tls are and ~ill probably
continua to increasl slowly but ex~on.ntially under a sc.nario
whlr'1n current national d~velo~~ant patterns ccntinue 10
~rJ~ail. Under suc~ • SClnarlO, primory and mature secondary
rainforlst by the year 2075 will probably ba found in Liberia
onl~ in ad3q~atlly ~rotected national parks and reserves.
~efcr.staticn rates. ho~evlr, 11~e population gro.th ratas. can
ult1matlly be expected to level ~ff as a fun:tion of declining
ret~rns on use of forest l.nd. stabilizing ~o~ulatien gro.th
rates, unavailability of limite, ramainin; forest ar.as and
other f.ctors. And as in ~any caveloped countries, the ara~l

extent of torest aay gradually rabound fro~ suc~ a nadir as
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national population~ ana eccnomies bacom~ predo~inant'y reliant
on inaustrial, commercial or ot~ar ron-a~ricultural Bnd non
forest-reliant economic SEctors. Tr.e hi;nest ,ore~t

conservation priority in Li~eric in t~e int~rim, however. is
.a~imizing the prctection accorc9d to the most imp~rtant of tha
rg~ainin~, rala~ivaly unimpacta~ high forest blocks.

2.4 CUR~E~T FOREST OlST~13UTluN

~os~ of the true forEat ,emaininQ in Liberia o~curs

in two gar-eral ra~1cns s9parat.c by the Monroviz-Nimba County
ccrridor, an area of near total deforestation. Approxiwately
30' of it occurs in the ngrth~.st of the co~ntr~ 8nd 15
concentrated in Lcfe and north~rn Grand Cape Mount counties.
The balance is located to the ecst of the St. Jchn ~iver and is
co~centrated in Sinoe, Grand Ge,eh, southern Ni .. ba and eastlrn
Grard 3assa countie~. Very lar~a blocks of relatively
uniftpactad high for~st remain in Liberia, particul!rly in Lofa,
Sino, and Grand Gedan count1es, although these blocks are in
the process of bein, dissected cnd'or encroached u~on at the
ed;es b~ sniftin; a,ricultura. Many relict forest patches of
hiQhly variable size also oc~ur throu~hout the country; their
distribution is irregular. ho~a~er, lar~aly reflecting regional
v~rjability intha ~agnitude of ~id to late 20th century
Qcor.omic development.

2.5 PRCTECTEC ANO HIGH P~lORITY CQ~SERVATION AREAS

Spatial and ve;,t3ticnal data on the .l.v~n existing
~iD,rian naticn.l fer.sts and one .xis~ing natienal park are
~re!,ntsd in Table~. The administrative ar~as described
contained a~pr~ximat.ly 1••31 millie" ha of hi;~ forast as of
1979/8Z, or about 3Cl of all hi~h forest 1n liberia
(hawm.r~aster 1935>: they .ncc~~ass, ho~av~r, ~ost of th~

lar~ast and least i"pactac blocks of hi,h for~st in tha
country. Other ar9as in Liber~~ not un~ar natienal forest or
national ~ark protection, but ~~~~h still include si~nif1cant

oloc~s of relativel1 unimCaCted hi;h forest and which are
tnerlfora ~f r91ativaly hi;h ~r~~rity ~onservation concern,
includ1 arJas in central Ca~i Mcunt County, northcentral Lofa
County, southern ~ir.b~ County, lastern Sinoe County and
nortneastlrn Grand G.da~ Caunty. It should bl nottd that the
Liblri!n Forastry Jlvelcpment ~~tnority ClFDA) is c~rr.ntly 1n
the proc.ss of r.workin~ tne bo~ndar1~s of the r.at10~al forests
to adjust thOS3 bour.dries tc currant realiti.s of a;ricultural
encroachment ~nd ot~8r resourc! U$e conflicts.

With the exce~tion of the Sapo Nationsl Pa~k, virtually ~ll

nat10nal for.st lsnds are under conc~s5ional err!ng.mlnt .1th
com••rc1al log~in~ intarasts (~.rscnurQn 1~8~) 3nd under the
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TABLE 3

SUHMr.RY OP DATA ON LIBERIAN NATIONAL PORESTS AND PARKS

Actual Area
Porest/(Nationa1 Park) Proclaimed Area (Acres) Parmland/Regr.wth High Porest , High Porest

Cio 81,370 78,964 12,542
,

66,422 84

North Cio 10,976 10,985 4,~32 6,053 55

West Nimba 32,400 21,697 941 20,750 95

East Nimba 71,000 24,636 6,793 17 ,843 72

Gala 511 ,485 500,725 15,743 484,9C2 91

Lorna 107,500 95,854 5,530 90,324 94

North Lorna 247,100 224,837 13 ,526 211 ,311 ~4,
Gbi 150,656 151,104 3,064 148,040 98

Crebo 643,266 648,731 40,140 608,591 94

Kpelle 432,000 426,318 28,621 397,697 93

Krahn-Bassa 1,270,000 1,258,021 92,989 1,165,032 93

sapo (N.P.) 323,075 323,075 3,737 319,338 98

GRAND TOTAL 3,880,828 3,764,947 228,564 3,536,383 94\

(hectares) ..k57O ,550 1,482,263 92,499 1,431,155 94\

Source: Hammermaster (1985) •

..
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pro~1s~ons of these conc.siional arrangements, concessionaires
hold tn. responsibility for ~r01ectin; the concession fr08
enl';roach.en't of shiftin; cultiv2tion (LHPEA 1983). The
.f1e:tivwness of this system is discussed in so~emha~ greater
df,tcil 1n Set. 2.7.

2.6 SOURCES CF DEFORESTATION I~PACT

Data on direct source p of deforestation i_pact can
be derived from LFJA (1985) stat; ~tics. As of 1979/SZ, 95.7=
of &11 hi;h forest clearing in L~oerie .as attributable to
saallholder (i.e., subsistence and small seal••onet~rized)

.~ricultur•• 3.5= •• s attributable to plantation agriculture
and abou~ 0.8= .as ~ttributabl. to urbanization, m1ning and
.iscellaneous sources. S.allnolder agriculture, accounting for
ovar 95= of all deforestation in Liberia, .ust th~refore be the
overridin; focus of rny e~aluation of deforest~tion patterns 1n
the country.

The agricultural sector 1n Liberia is heavily .eighted to.ards
sUDsistQnc. and small scale cash crop production. So•• basic
smallholder a~ricultural data for the country are presented in
Ta~la 4 and available data on fcllo. periods are presented in
TiiDle 5.

Four major types of s.oll~~lder agriculture are distinguished
• in Liberic. and are generally associated in increasing order

~it~ increas1n; popylation density and d~reasing fal10.
pe~iod~. These are: 1) .xt~nsiv. shifting cu1tiv~tion in areas
of closed high forest: 2) intansive shifting cultivation using
bUs~ fallc~ rQtation in areas of secondary forest .nd forest
regro5th: l) recurrent cultivation .ith so•• continuously
cultiva~ad ~ard.ns in areas of forest regr~.th: and 4) al.ost
continuous cultivation in d.nsel~ ~opulat.d .r.~s, around
tOMns, in savannahs, and in areas of forest re;romth of less
th3n two y,ars (van Hourik 1979: LM?EA 1983).

Thesl four smallholder a;ricult~ral ty,os also tend to b.
associatea aith increasing prod~ction of cash crops and
in=raasin,ly .onetarizad a;r!tultural syst••s. A slow but
continuous shift of s~a1IholJt~! from purely subsistance to
partial :aih crcp production, tor example, is reflectld by data
on 1~creal'S in the percentage cf householdS cultivating coff••
and CCCC3 (LMPEA 1983). Also in su~port of this tnes1s, MICAT
(1973) Cit.s 1> an 1ncreas2 in local w.arket activities, 2)
~rice incr.aseJ of 1~~ort.d foocstuffs. 3) stron; d••and ior
rur.lly procuced. cheaper 1t•• 5 on the urban ~arket, and 4)
slow chan,. from a traditional 10 a -loc-Ievel .onetarlzed

, r I



TABLE 4----
SELECTED LIBERIAN SMALLHOLDER AGRICULTURAL STATISTICS

Parameter

Working Population
Subsistence Farmers (1978)
Monetari~ed Farmers (1978)
Number of Farms (1984)

Actively Farmed Land (1984)
Farmland in Subsistence Pro

duction (No Date)
Farmland in Subsistence Pro

duction (1971)
Farmland in Subsistence Pro

duction (1979)
Farmland in Upland Rice

(1975-6 )
Farms in Swamp Rice Production
Farms in Upland Rice (1975-6)
Farmland in Traditional Crops

Mean Farm Size

Land Needed by Mean Family of 6
for Exclusive Subsistence Use

Conversion Rate, Shifting Agr.
(Conversion Rate, Logging)

Cropping Period for New Land
Plot Pr.ior to Fallowing

Cleared Area Returning to
Forest Fal:ow

Cleared Area Reverting to State
of Permanent Shrub Vegetation*

Type of Area Cleared for Upland
Rice

Farms Using Fertilizer

Value

743,460 \~~. Range: 41,810-155,355)
572,9'"') (Co. Ra·~ge: 21,100-137,000)

44, 0 (Co. Range: 0-23,000)
167,000

270,336 ha (2.8%)

192,350 ha (2.0%)

(3.7%)

(3.7%)

182,000 ha
10,020 (6\+)
130,000 ha-(73\i)

40\

ca. 1.6 ha
ca. 1.5 ha (0.2-2.2 hal
ca. 2.5 ha
ca. 2.0 ha (rice farms)

12-16 ba

ca. 60 m2/ha!yr
ca. 0.64 m2!ha!yr

2-4 years

90%

10%

20% 0-7 yr. bush
50' 7-12 yr. bush
30' high bush

ca. 1\

Source

LMPEA 1983
LMPEA 1983
LMPEA 1983
Voros n.d.

Voros n.d.

Loe: 1980

MICAT 1979

MICAT 1979

FAO 1981
Voros n.d.
FAO 1981
Loe 1980

Voros n.d.
MICAT 1979
Loe: 1980
MICAT 1979

Loe 1980

LOC 1980
Loe 1980

LOC 1980

FAO 1981

FAO 1981

FAO 1981

Loe 1980

Note: Under some circumstances, ex-forest regenerates into a grassland or savannah
rather than forest vegetation type; e.9,,·elephant grass· is said to predominate on
poorer coastal soils along the Monrovia-~~bel Highway that once supported high
forest (Voros n.d.).



TABLE S

SELECTED FALLCM PERIOD DATA

IDeation Fallow Period Source
(years)

Notes

"Sparsely Populated Areas·

"Near the Coast"

Jaudee, Sinoe Co.

Northern IDfa Co. (rural)*

15-25

2-4

5+

8

LOC 1980

LOC 1980

Kundaeli 1985 "Old town," Populat!nr. ca.
700, "no severe degradatinn
ot vegetation and soil."

van Mourik 1979 "Densely population area of
2500 km2, local "shortage of
land" calculated.

Near Monrovia and "the road
north" (i.e., southern
Monrovia-Nirnba COrridor) Not stated

van Mourik 1979 ibid.

,
Northern Lafa Co. (near

towns)
1

La: 1980 "Density too high, fallow
periods below that requi red to
yield at subsistence levels."

In the target study area in northern Lafa COUnty, van Mourik (1979) estimated that land use
could be broken down as follows: 3' cultivated in (upland) crops each year, 0.2' cultivated
in lowland rice each year, 4' cultivated 1n permanent crops each year, and 92.8\ in regrowth
patches of forest area outcrops. He estimated that 4S\ of the land was unsuitable for
agriculture due to soil or drainage problems; that 2S\ was marginally suitable on 'I-IS degree
slopes, and that 30\ was suitable for agriculture. P.is conclusion that there is a "shortage
of land" ~as based on figUres of 650 km2 "available for agricult'.lre", 75 km2 cultivated and
an 8 year fallow period, This corx:lusion is not endorsed in this a~alysis.

! ,.:~ ........ "
~.r ---------
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5~osistence .conoEy- su~ported by .oney earned in urban areas
and br~ugnt bock ~o rur.l areas as -background for the
assu.pti~n that onl) in the resete parts of Liberia does the
old ocono.ic self-sustaining sy!te. exist-- ~hat is, in the
dens. rainf~rest/eocdland areas .ithout accessible roads.-

Such a .onetari~ation shift in liberian smallholder production
is lid.ly vie.ed as one of tne best mays to indirectly dram
do." deforestation rates since far.ers tend to becor.e -.ore
attlched to their f.ras due to the investment required,- and
thus tne extent and intensity of shiftin; cultivation is
reduced (L~PEA 1983).

Related to this issue. and eith res~ect to fall0. periods. van
Mourik (1979) notes that eight year f.llo£ periods of arable
upland crops under traditional ••nagement could b. reduced to
1-4 years .ith i.proved traditional a.nage.en~ and to no fallo.
(but .ith rotation) under intensive .anaoe.ent. He also notes
that lo.land rjce falloe of 3-5 years und.r traditional
a~nagement cou~~ b. reduc~d to one year under i.proved
traditional .anao••ant and to no fallo. under intensive
aanaQement. This tends to c~rrcborate the prevailing o~inion

that better cropland .anagement can reduce the pressure to
~ clear additional for.st land. however. he also notes that ~igh

forest clearin~ is ~referrea to falloe rotation because the
first rice yield is hi;her than in secondary forest or .ith
short fa110. par10d!. .1thout i.proved traditional .anage~.nt,

ther~fo~e, this .auld lead to the conclusion t~at hi;h forest
clearing incentive should ==ntinue to prevail in areas eher.
f_llo. periods above about eight years c~not be .~intain.d.

To properly .val~at. ~he i_pact of smallholder a~riculture on
deforestation in Liberia, it i3 also nec1ssary to e.aain. scae
basic hu.an population statistics for the country. ;elect
national populaticn data (Table 6) reflect s.v.ral phenomena
.hich are tunaa.ental to evaluatin~ regional variability 1n
s.allholdlr agricultural i~pact on deforestation. These
p\.e~omena include 1) a vert lo~ national populltion size:
2) very high rural-urban a~d intarregional micration levels:
3) very 10. rurll pcpul.tion densities: and 4) a v9ry high
conco ..mitant disparity b.t~••n ~rban and rural n.t pOPI~~ation

oro&th rates.

Th. total population of Liberia in 1974 ••5 about 1.5 .1l1ion
C1S.6/km2) and th' country is eJ~.ct~d to avera;. a net ~

pop~1a~ion ,rowtn rite of about J.3l from 1974-199~ (lHPEA
1933). This is eXPlct.d to result, nowtver. in In es~i.at3d t

19~5 ~op~latlon of only about J.~ million (37.5/k~2). IBRD,
moreover. esti_ates'thot a nat r.pro~uct1Ya rat. of 1.0 1n
Liberi. will be aenieved by abo~t the year 2040 (LOC 1980).



TABLE 6

SELECTED NATIONAL POPULATION STATISTICS

Parameter Urban Rural Total----
Population (1974) 437,490 1,065,999 1,503,369
Projected Population (1999) 1,996,883 1,614,117 3,611 ,000

i~r~ent (1974) 29.1 70.9 100.0
Projected Percent (1999) 55.3 44.7 100.0

Net population Growth Rate (1974-99) 6.2\ 1.7. 3.3'

National Population Density (1974) lS.6/km2
National Population D~nsity (1979) 37.S/km2

Total Area uninhabited (1974) 17 .9'
Total Area with less than 2/km2 (1974)

,
33.8\

To;al Area with less than S/km2 (1974) 50.2'

Source: Derived or adapted from LMPEA (1983). Propulation density data are
derived from the LMPEA population distribution map (1974) gridded into 50km2
cells.
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Th. very high rural-urban .igration rates prevailing in Liberia
are expected to partially account fer an esti.ated urban
pop~lation in 1999 co.prisin~ over sSt of the total national
po~~lation, and past and projected rates can largely be seen ~,

res~ons~ble for the rural population density ~atterns of
particular importanc. to the d.for~st~tion issue. In 1974 •
• bout le~ of all national lands in Liberia ••re uninhabited,
abo~t 3~~ had a density of less than 2/k.2, and over half the
lana area of Liberia had a population density of only S/k.Z or
less, or a~cut one family per leO ha Cderived fro. lHPfA
190~). Even these national statistics, however, do not
adaQuately reflect the demographic situation in Lofa, Sinoe and
Grand Gedeh counties, the three coun~ies .ith th, largest
ex~anses of relctiv.ly uni2pacted forest in th3 country. These
data, sumr.arized 1n Table 7, incicate that .hile these three
counties contairo nearly half thl land area of Liberia. they
contain only about cne fifth of the population, they have a
rurcl population density t~at currently averages about 6.S/k.2,
and they had a net 1i1.ti•• outligration residual of nearly
87,COO persons.

It is no accident that patterns of hi;h rural-urban .1gration,
hig~ regional o~t.i~ration, low net population Gro.th and vlry
low ~r.vailin; population densities tend to prevail in the
re~.ining heavily ferest.d re~icns of Liberia. nor that
sm~llholder a~riculture has h~d relatively little i_pact on
gross rl;ional def~restation here to date. Defer.station rates
her. snculd, rooreover, r~.ain Ie. in the snort to .id ter. in
the absenCe of ene cr .ere forCI~ causing substantial rural
pop~latior. increases although s~ch rat~s ~an b. ex~ected to
continue to increase slowly but exponentially.

In discussing the effects of rural-urban and intarregional
mi;raticn on deforestation distribution in areas .here
smallholdlr a~rlculture is the dominan1 i_pact source, it is
im~ortant to not~ that the effect of population clusterin~

(i.I., a decrease in the .venn~ss or unifor.i~y of population
distribution) is ~.nerally to increase daforestation rat3s and
axt6nts in araas of increasin; ~opulation dlnsity and to
deerea •• deforestation rates anc .xt~nts in areas of
out.i~ratlQn. Morecv.r, all ott.~r factors being equal, any
action .hich serves to increas9 population clustlring also
tends to decreasl rl~ion.l .ass deforlstation rates and extents
ov.r ano action R conditions. sirel deforestation plr person
de:lin., ra~idly and ex~onentially with increasing population
density (Goodson 1986).

while s.allholder a~riculture is al~ost universally perceived
as the Greatest direct cause of deforestation in Liberia.
lo;~in; industry Ictivlties have also been cited a. a .aJor
indirect source of impact via ccnstructicn of logging roads
inte ·previously inlcce~sibl.· areas. Commercial loggin, in

;



TABLE 7

SELECTE~ roPULATION AND DEMOGRAPHIC STATISrICS
LOrA, SINOE M"D GP.AND GEDEH CDUi:1l'IES

Parameter Lefa Sinoe Grand Gedeh 'Ibta1

Area (k~n2) 19,360 11,267 17,029 47,657
Percent of Liberia's Land Area 19.5 11.4 17.2 48.1

1974 Population 180,737 67,594 71,832 320,154
Percent of Liberia's Population 12.0 4.5 4.8 21.3

Urban Population Size 18,724 11,850 6,094 36,668
Rural Po~ulat:on Size 162,013 55,744 65,729 283,486

Percent Urban 10.4 17.5 8.5 11.5
Percent Rural 89.6 82.5 91.5 88.5

;;; Total Population Density U/km2) 9.3 6.0 4.2 6.7
Rural Population Density (i/km2) 8.4 4.9 3.9 5.9

Net Lifetime Migration
Residual (1974) -52,702 -22,967 -11,234 -86,903

Number of Farming
Households (1978) 26,000 9,300 10,600 45,900

Source: LMPEA 1983. "
Net Lifeti~e Migration Residual is equal to the number of persons born in Countv X but
living in County Y, minus the nmnber of people born outside of COunty X but living in
County X at the time of the 1974 Census.
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Liberia te d~t8 has, .ith the e~cep~ion of some logging cam~s

and s~a;ing areas, been exclusivoly selectiva cu~ and is not
~herefore considered a direct source of deforestation here
.xe~pt insofar as lcg'ing trunk roads aay beco•• p.r.an.ntl~

estcbIished as ~art oj the naticnal read tr~nspcrt~tion net.ork
or 10;91n~ ca.ps p.rmanentl~ established as population centers.
Volu.as re.oved by ~elective cut operations 1n L1b~ria are
generally calculated to .Qu~l ~he gross volu.e ever bark (VOS)
plus t.ice the extracted volu.~ (FAO 1981). Such selective
extractive operation~ can be ecclo~ically vie••c as
-aceellerated .indf&ll· plus ofl5it. transport of the YOa, and
in the absence cf subsequent i.~act such selective cut areas
can be expected to regenerate into yQung, closec c~nopy

secendary torest within 8-1~ yeirs.

The issue of secondary imp~et along roads in recent yeMrs has
ap~arently Grown aainly out of 1.ssons learn.d fro. iapact
.e.sured in .aazoni., .~er. an extraordinary -land hunger
situation Ci.e, a very. strong urban-rural and interregional
migrction tendency towards the rainforest) prevails. This has
demonstrably rasult.d in r~pid deforestation along ne.
p.n.~ration roads in this area (Fe3rnside 1985), a p~eno.enon

.hich has co ••only ~nd incorrec1ly been applied to road
construction activities in rainforests world.ide. In the
eastern 30; of lib.ri~, for exa.pla, spatial and t ••poral
asscciation data bet.e.n rOcd~ ~nd deforastat1on d~aonstrattd

that this phenomenon does not g4n.rally hold ~ru. regionally in
arw.s .here oppcsin~ forces prewail, i.e., in ar.as of 10.
population dansity, high re;ion;l out.i,ration and high
rur.l-urban migration. It does, ho.evar, clearly hold true for
certain read se~.ents even hur.. (Goodson 1986).

ThJt analysis found 1) that road corridors have higher
population sizes, higher population densiti.s, are .ore
defcrested arid are d~forested f.ster than non-corridor ~r.as.

and 2) that deferestation decreasls exponentially cith distance
fro••ajor roads to a greater ext.nt than .auld be expected by
cnance. It also found, ho.ever, that 1) deforestation p.r
capita in road c3rridors is l ••s tnan half tn." of "on-corri~or

are.s, and 2) that there .as no statistically si~nlflcant

r.~jonal correl.tion bet~een road age and any corridor
deforestation vzriabl. (deforestation extent, rate, e~tent per
unit ared or rate per unit area). If t~. ~.azoni.n pattern
.ert to indeed hold true for rainforests .orId.ide, th.n road
aga should be positively and sicnificantly correl.ted with one
or .ore deforestation p,rIMeters. In the CIS' of eastern
Liberia, ho.ever, t~ere •• s no such correlation. The variables
explaining 1he greatest a.ount of variability bet.een road
corridors in defor.station rate and extent .ere corridor
population size and popylation aensity, and chile road age .as
si;njficantly and pcsitively correl.ted with population size
.r.d density, both qualitative and Quantitative lnfor.at.10n
indicated that this pheno••non .as .t least as auch a result of
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prioritiz.tion of ro~d construction in arQas of preexisting
population concen~rations than it mas a potential cause ~nd

effect pheno.enon. Data incicated, moreover, that less ~han a
third of the variation in po~ulztion siz~ and density
pari.eters c~uld b. accounted fer by road ag. (Goodson 1986).

Th,se data indica~ing that secondary road i.pact levels
fluctuate significantly as a function of de.ographic, social
and economic incentive para••ters .ere qualitatively
corrobQrated in liberia by LMPfA (1953), .ho stated that ·in
cont~ast to other ccuntries, (e~~~oach~ent OT shifting
cultivators and expansicnistic ~ressur. along roads) are
li~1ted to areas .ith high populti)n densities. In the less
po~~latld areas, the precess of establishin~ farss and
settlements along t~e .ain logging roads has not yet co••enced
in force. While this trend exists, it s.e.s to be li_ited.·
The road/deforestation ~att.rns observed in eastern Liber1~ are
of course not typical of the co~ntry as a .hole, ho.ever, and
si~ilar analysis in and adjacent to thQ Monrovia-Ni_b. corridor
could probably be expected to reflect a pattarn along roads
thrcu;h ti~. si.ilar to that prevailing in southern Amazonia.
That is, the current situat10n ef near total deforestation 1n
th~ corridor co~ld be expected to have b.en significantly
exacerbated by better access provided to a region of iMportant
eco"omic growth attracting larg~ ~u.bers of i.~igrants.

(Tn.re are several reasons chy the observed pattern of
deferestation ·follc.in~ on the heels· "f log;ino operations
ap~ears to occu~ even in ragions of 10m population dansity,
hi;h rural-~rban and r'~ional o~~mi~ratidn, and high forest
avai:ability. One reason is because logging camps in
concessi~r. areas (t~pically 3C-SOO houses) ~ontinue to relt on
s~bs1st.nce .~riculture and abo~t 50: of the .orkers
trar.slocate their 1~.ilies to the caMps ClMPeA 1983). In
.dditi~", those far.ers .ho ~o to .ork for concessions and have
to ~ay contract far.ers to ~re~.r. land for the. in r.gi~ns of
hi~h net outmigration tend to e.ploy contract far.ers recruited
intrar.~ionally. Another reason is that lo;;ing typically
account. for a lar;er share of the emplOYMent opportunities
here, and this causes ••ove.ent of people to the concessions
(whi=h in turn causes. slowdown in farm producti~n for the
aarket (FDA 1936». ~hile some regional expansion of crop
production probably occurs to acc~~.odat. the n.eds of
concession .orkers arrivin; fro. outside of the region
(ex~ansional i_pact), only about Sl 01 fOB selling price
ge~ermlly r ••ains 1n th. concession are. (l~PEA 1983) and even
.o,t foods are i_ported for .xtrare~ion~l ismigrant .orker••
In Iddition, and as noted by FAC (1981), the -effect of opening
up of ne. forest lar.ds .ith lO~Qing roads is sor-e.hat attiglted
by • larger forest fallow Irea at the disposal of far.ers.-
Th. principil effect of the 'oncession C~.pl therefore IDPeirs
to te to concentrate population and deforestation i.~.ct around
the ca.~., and to result in a p.rceptio~ th,t defor••tltion is
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-folloming on its h,eIs.- In c~ses mhere ~h. camps beco.e
peraanantly es~ablished population c.n~.rs. ~his is clearly ~he

case; in .any instanc.s, ho.ever. such effects are ~ransi~cry.

(One aay or the other. fro~ the impact distribution perspeciive
th. effect of concessions is si_ilar to that in road corridors.
i •••• incr.asin~ i.~act in ~he concession area and dra.ing do.n
i.pact in areas .here .orker' and their f ••ilies .ould
o~herwise have remained. from the .ass balance perspectiv ••
ho~,ver, tne ~Qt re~ional deforestation i4pact aill depend ~n

.h.ther the effec1 of ~he concession is to incre3s. or deerease
poPylation clust.rin~ (1 •••• mhether ~he source of .ost .ork.rs
is from areas of loger or higher population density.
res~.ctively) and ~he conc.ssion's net effect on cl.aring
capacity, clearin~ incentive anc ~orest .v~ilability.)

In essence. ~h. indirect impact of roads on tro~ical

detorestation can be vi•••d as an i.pact continuu. elon, a
~ransect defined by ~h. extre••s of 1) regions of high
inmi~ration usually characterized by high econo.ic opportunity
leVEls and 2) regions of hi~h o~t.i~ration usu~lly

characterized b) 101 econo_ic o~portunity lev.ls. In t~e first
ease, t~at iMpact a~pears to b. predominantly expansional, and
in the ~ec~nd case it appears to be predo~inantly

transloc3tian~1. In any country .ith significant tropic~l

r.inforest reso~rc.s, .oreover. all points alon~ that continuum
con be expected to be represented so.e.hlre and fro. the
biolo~ical conservation perspective. the degr•• of adverse
secondary i~pact of road constr~ction on ~eforestation .ill
therefore de~8nd on the ~istribution of important ecolo;ical
resources in relatIon to arIas cf greater and lesser
demo~raphic pressure and econosic opportunity.

An~1her secondary or indirect i.pact of 10g;ln~ on smallholder
cl.irin~ .hich has been no~ed by some technicians Is the fact
that s.lective cut 10;;ing removes so.e of the larger trees
which mi~ht not other.is. be cut by smallholders durin~

clelr1n, operations. While it is currtncly undocumented
whetner s.allholders prefer ssl.ctively cut lands over
untcuched forest lands for far. 8stablish.ent in Liberia,
selection of the former could b. expected to result In easier
tara plot clearing and ~erh.ps I significant decrease in the
species composition of the regrcwth forest over that mhich
would occur under a scenario of selection for uncut lands.

~ final source of (dir.ct) deforestation impact .hich 1s not
reflected in the LFtA statistics relatls to charcoal
procuction. In Liberi~, as in Rost of forested and .oo~ed

Africa r.lying ~n charcoal as t~. ~rincip.l eneroy scurc •• an
.xplndin~ halo etfect c.n be .e.n over ti•• around urban
are.s. It is e.ti~.t.~ that the average Liberian consu.es
.b~u~ 2.3 of fuel.ood products ~er year (Voros n.d.), but dzta
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Qn the effect of population clusterin~ on charcoal consu~ption

is not available. If that effact is minimal. then the effect
of ~~pulation clusterin; on bio.ass offtak~ sho~ld be l~rgely

on. of redistributing the impact. Ho~ever. the i_pact on
forest r.sourcas of such a redistribution can b, e.pected to be
advarse ove~al1 since in zreas of higher population density the
amount of biomass removed per ur.it area .ill increase in
pro~ortion to the human population sizl and therefore .ay
ex:,.d the net offtcke li.it a forast can acco.~odate .ithout
de~radaticn. The .xpandi~; hale effect in liberi~ is said at
the current time to be startin; to have a significant adversl
i_Qict C~ forests in several locations. most notably tG the
west of Monrovic.

2.7 ALTERNATIVE ACTIONS TO BETTER MANAGE AND CONSERVE
TRCPICAL FORESTS IN LIBERIA

It is possiole to raeuce deforestation rates and
Ixt,nts in Lib~ria. and to better mznage and conserve ferest
rescur:es, through both direct lnd indirect aeasur_s. Cirect
measures tend te ba far mere eff9ctive than indirect a.asures
and ;enlr~lly invol~e better direct protection of farest lands.

A ~svial of the le;islativl history of forest protection in
Liosria, fro~ the Ferest Act of 1953 tnrou;h the 1976 Forest
Jevilopment Authority Ac~ chich providas the ••1sting fr~.e.ork

far the mana;ement af ferest resources C~cHenry 1986), su~g.sts

that ad.~uate le~islation currently exists to a~propr1ately

mana;. and conserve the n.t10n·5 forest resources. There :r.
therafore three princip~l means to directly reduce
deforestation rates and e.tent5.

The firs~ direct measure is ta expand protaction of for.sts ~o

araas not currently protected. As noted earlier. protected
forest areas in LibEri) incl~de about 30~ of the existin~ hi~h

forest resourC3S of tne country (about IS: of the total land
are.) but there e.ist other ar •• s cont~ining relatively large
Qloc~s of ~rimary and m~tur. sacondary forast which should
~er~3~s be in,·uded in the national forest system. While to
so~. e.tant portions of these ~ill probably be included in the
rQvision~ currently being ma~e to nat10n~1 forest boundaries.
ot~.rs ~il1 li~ely be •• cludad aue to agriculturali .in1n;
and/or other ~otential rasouree use conflicts. 0;,. sp.cifie
~ay that the USAIO/Lib,ria m~ssion could su~~ort protection of
aaaitional forest lands would bl to provida short term .
technical assistanc. Cthrou;h ••• ~., the African Manpower
jevelo~m.nt ProJQ(t) and/or monetary support t~ the LFOA to
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~ssist the. with field reconnaissance activities in s~ppor~ 01
forest boundary delineation. The e1fectiveness of expanding
the a~.a of protected forest lands, ho.ever, occurs only in
di~ect proportion ~o ~he effactiveness of .onitcrlng and
enterce.ent of forest use re;ulations.

The second ~irect .easure is to i.prove .onitoring and
Inferca.ent of existing forest resource use ra;ulations. As
noted earlier, concessionairls currently hold the
res~onsibility for protecting their conc~ssions fro. shifting
agriculture. To date, this arrange.ent has not b.en
particularly effective since concessionaires have neither the
a~thority nor the power nor the inclination to forcibly r ••ove
subsistence far.ers fro. the concessions. The LFDA is
currantl~ developinG plans ~o establish a net.ork of local hire
guards to ass~st in ~rot.cting the national forests fro.
illigal .ining, hunting, sett1••ant and agricultural
encroach.ent. This activity .ould be funded using f.es
obt2ined fro. concessionaires, aho are said to b. coop.rating
.ith the proposal thus far. At thl current tiMI. it apPlars
that tho gen_ral 10;0In; outlook is sufficiently good in
Liberia to p.r.it establish.ant and ongoing indirect
concessionaire funding of this syst•• in the .id ter••
Ho.ever. ~he lFDl currently has a staff capable of survei1lancI
and .nforc••ent mhich is in tot.l underdisproportion to tha
forest conservation needs of the country. Moreover, the
.fflctivlnlss of such a syst •••ould liklly depend not only on
.aintaining a s···4icilnt flom of funds from the concessionaires
or oth.r sources to support the syst •• , but also on .aintaining
a critic~l .ass of guards at priori~y for#st conflic~ areas.
devllop.ent of a ~rue co.eit.ent on the Dart of LFOA and the
guards to enforce such restrictions, and devalop.ent and
.~intenanca of a capacity to enforce the.. Cu~rently, .any
believl that conti~~.d encroach.ent of s.allholder agriculture
into eost of Liberia·s re.ainin; hi;h forest is a foregone
conclusion that .ill not likely be significan11y aitig.tld by
such a syste. given prevailing econa_ic. agricultural and land
use rlalities. Hon.theless, whIther through this or an
altern~tive Systl., monitoring Ind enforcemant of exis~jng

regulations is considered in principle to be the best and
perhaps the only pot.ntially efflctive approach to .chilwe
r~infor.st cons~rvation in Liberia: if such a syste. b.coees
operational, it should focus principally on s.~llholder

agricultural encroach.lnt into sellcted high priority
rainforlsts so as not to dilute scarce funds c.ogr~phically.

One specific .ay thzt USAIO~Liber1a could support such an
activity .ould he to providl short term technical assistance to
the LFDA to advis. the. on l.ssons learn.d from this and .
s1_llar approaches ~o Monitorin, and enforcement of
agricultural encroach.ent into rainforest arIas in o~her parts
of Africa.
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The third direct maasure to reduce deforestation ~s to aithdraw
or ~hase out co.m~rcial loggin~ concessions and road
construction in select forest areas of particular conservation
i.~ortanc.. ~hile b.tter accvss to forests by s.allholdars via
road construction is pri.arily a source of i~pact in areas of
hi;h nat inmi;ration and high secial and econo~ic opportunity,
such sacondary i~pact also occurs eere slo~ly and to a lesser
extent in virtually all forest areas. If ado~ted. such a
stratQ~y should concentrate only on sele~t portions of very
hi;h priority ferest currently characterizad by lo~ population
density and general inaccessibility. It sho~ld, moreover, only
occur ~har. ther. is a reasonably solid Qx~ectation that such
are.s ca~ effectively be prot4cted as national parks or
reserves in tha ~id to long tera. T.o specific .ays that
USAIO;'Liberia could s"pport such an activi'ty .ould be to
provida short term technical assistance to LFDA to fir.Iy
identify and delineate those areas fittin~ these criteria. and
to proVide the econcmic support required to make up for
shortfalls in revenue which .ould be incurred through phasing
out of the specific c~ncessions.

GivQn pravailin; eccno~ic and institutional realities in
li~.ri~, ho~ever. a mission s'trategy of imple.enting .ore
indire:t measures ta conserve t~.se resources ~hrough it·5
existin~ port1~lio is probably .ore feasible, practicable,
appropriate and per~aps effective. Indirect aaasures to
decreaic deforestation rates ana extents in Liberia can
Qaner~lly be divided into those affecting agriculture,
eEPloy~ant. populetion and ener;y. They are. therefore.
si;nificantly interconnected.

fro. the aqricultural perspective, any action which serves to
1) increase profitability per unit are. of farmland; 2)
ren.cilitat. or improve fallow land; 3) extend ~he period of
time tnat a plot of land can be cropped prior to fal1o~ing;

4) r.s~lt 1n a shift from sUDsistence to .onatarized crop
prod~ction: S) exp~nd smallnola.r pl~ntin~ of tree crops;
~) d_VJl,p More intensive cultivation practices; 7) reduce
incentiv. to ramain or return 'tc subsistence crop prod~ction;

.nd/or ~) avoid increasing smallholder clearing capaci'ty, .ill 
generally and indirectly tand to draw do.n deforestation rattS
'and extents a'ttributable to current shifting a~ricultural

pa'ttern5 over -no 3ction- conditions. With respect to a shift
fro. subsistenee to cash crop production strategies, ho.ever,
there are t~o potenti.l adverse deforestation i_plicationa.
The first is th.t land under tr•• crops cannot ever be expected
to ragenerate into natural high 1crest in the short to aid ter.
as c.n lands under a tr.ditional rotational cro~/fallo.

svstam. The s.cond is that once people art tied to a

•
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particular piece of land ~hrough, e.g•• si;nificant invest.ent
in tree crop production, it is ~uch .ore difficult and
expensive ~o .ove the. off of it if resettle.ent beco.es an
adopted strategy for forest conservation or .ana;•••nt
purposas.

Fro. the .eploy.ent perspectiva, any action .hich serves to
p~ovide ••ploysent alternatives to agricultur. or other.ise
incraase .ove.ent out of ~hQ a;ricultural sector ~ill also dra.
damn d.10rastation rates. Froe the population distribution
persP&ctive any action .hich decreases population gro.th
(6s~acially rural population groath), inhibits in.igration 1nto
ferest areas. or increases population clustering (through.
e.g., encoura;ement of rural-urban .i;ration) can also be
expected to decrease smallholder deforestation over -no action
conditions provided that it does not .150 increase agricultural
incentive or clearing capacity. Finally, because an increasing
aMount of deforestation is occurring in expanding halos around
.aJor urban centers due to charcoal prod',ction activities,
develop••nt of alternative ener~y sources for urban use can be
axpectad to ultimately reduce defor6station due to this i.pact
source except to the extent that such develo~.ent directly or
indirectly increases ~eforestation (e.g•• by inundation of
fores~s through hydropo.er develop.ent).
S~.cific a~ricultural ~ctions .hicn could Serve to draa do.n
defcr.st~tion rates in ~i~eria include 1) pro.otion of
inere8sing use of f.rtil1~er$ and appropriate pesticides: 2>
pro&otio~ of s~amp rice over upland rice production: 3>
pro~otioh ~f improved agroforestry techniques, including use of
le~u.inous species on both per.anent cro~ and fallo. lands; 4)
pro.otioh of increased tree cro~ production a.ong shifting
cultivators throu;h provision of cradit and sUQplies; 5)
pro_otion of improv.d crop ;enltic stocks; and 6) i.provs••nt
of agricultuiral research and extension activities for all
major crop splcies. Most of these activities could be effected
within the fra.e.ark of the existing Agricultur~ : Research
Project.

Specific e~plcyment-related actions chich could serve to dr ••
down defor.~tation rates and .hich also can be expected to
increase or .aintai" population clustering patterns include 1)
training in the industrial ••anuf.c~uring and construction
sectors; Z) provision of small scale loans to businesses in
those sectors: and 3) provision of technical .arketing and
prod~etion suppcrt to those sectors. For the .ost part
appropriate activities in such an employ.ent replace.ent
strategy could also be implementld .i~hin the fr ••••ork of the
existinq portfolio, through. e.g., the Small and "~di~.

ent~.~,~s. Development and African Hanpo.er Develop~.~t

proJects.
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Specific en~r~y-related actions which could serve to dra~ down
deforest3ti~" due ~o urban charcoal de_and in Liberia include
assessment ~f potential alternative energy sources appropriate
to th~ Liberian urban environment. and promotion of dev.lo~.ent

and use of those alternative sources. Short term t~~hnical

assistance to revie. the available informat1on and prepare an
alternatives assess.ant could probably be funded through one or
.ore centrally funde~ projects or through the AFR/TR-.ana~,d

tiRI1S Project.

Ho. tha USAIO/Liberia mission pcr~folio currently relates to
these types of direct and indirect actions and i.pacts is
addressed in Sct. 4.0 of this analysis.

3.1 GENERAL alVERSITY CONSIOERATIONS

For the .ost part. t~1 issues of rainfores~

conservation and conservation of biological diversity cannot be
sepcrated within the Liberian context. It is nonetheless
axiomatic in appli~d c~ology thct habitat diversity largely
correlates positively with species diversity, and vegetation
ty~es and habitats in Liberia today must bo considered far .ore
diverse than in presettlement times mhen rainforest covered
virtually the entirety of the country. A~ the sa.e ti.e that
SO~ of the country remains under troptcal rainforest,
deferestation in liberia has resulted in establish.ent of 1) a
derived. hw.id Guinean savannah/woodland .osaic: 2) vegatation
types spannin; all seral stages alono the e~rly fallo.-.atur~

rainfore5t continuuw.: and 3) davel~p.ent of a cons~antly

chan;ing array of ecotonal ~nd -edge .ff~et-~enera~ing·
associations previously non.xistent i~ the country. Many plant
and animal ~axa .us1 th.refor. occur in Liberia no. that .era
praviously absent, and deforest.tion has ~h.refor. serv.d on
the ona h~nd to increase national biological diversity over
prasattl~~~nt conditions.

Biological diversity, how.v.r, cannot b~ perc.ived solely from
a notional p~rspective and from the point of vi•• of regional
(Guinean lo.land rainforest), continental and global biological
diversity conservation those speci.s .hich have extended th.ir
ron,es into lib.ria by virtue of human i_pact on vegetation are
generally speci.~ of very low diversi~y value due to laroe
~~o~ra~hical ranges. extensive cistributions and relatively
hi;h population siz.s. Conversely. and .hile no vertebrat.s
ara definitely knomn to have becoma locally or glo~ally extinct
by virtue of Lib~rian d.for.station, sci.ntific kno.ledge of
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invertabrate and .in~r plant taxa originally occurring in
Liberia is minimal and it is difficult to i.agin~ that
.xtinction of soma such Libaria~ species of very restricted
ran,~ and distribution or very low population size could not
have been eli.inated fro. the cc~ntr~ ~v the clearing of 50~ of
the rainforest. This is ~artieularly true given the very high
de~rae of .nde.ism occurring in the Guinean lowland rainforest
as a result of geographical isolation and speciation.
Moreover. and in addition to deforestation proper. rainforest
clearing has resulted in effectIve separation of the .estern
portion of the Guinean rainforest fro. the eastern portion via
the Monrovia-Ni.ba corridor (altho~gh a very 1i.ited connection
.ay re.ain at the northern extre.e of the block bet.een Danane
and Sipilou in the Ivory Coast-- an area of relatively _ini.al
impact). This. as .e1l as raduction of effective forest block
S1zes in .ost areas. can be expected to have had and continue
to have a very si,nificant and additional adverse i.pact on
rainforest diversity ~ue to .ell-established bioQeographic3l
(e.~., effective island s1ze), ~opulation dyna.ic and genetic
(e.~., drift) pheno••na.

In 1976-7, a UNEP/IUCN-sponsored $urvey of the status and
consarvation of the biotic communities of .est and central
Africa appropriately concluded that Liberia and adjacent
portions of th~ Ivory Coast constitu~y the c.nter of biological
div.rsity and endemicity for the mest African .oist forest
(i•••• the Guinean 10.land rainforest). later studi.s ••re to
describe the Liberian portion of the Guinean belt as the .ost
1_~ortant of these areas since t~e fOKest -attains its .ost
developed stage .~~logically· here (Verschuren 1983). The
bio,eographical situation of and deforestation patterns aithin
the Guinean r~infor~st today ar,ue very st~on,ly for
designatton of c~rta1n significant blocks of forest r ••ainino,
esp.cially those bet.een the St. John River 1n Liberia and the
Sa5sandra River in the Ivory Coast, as areas of priority global
concern fro. tne biological div.r~ity pe~spective.

3.2 PROTECTED AND HIGH PRIORITY ~~NSERVATION lREA~

Principal areas of high priority cons~rvation

conc.rn occur al20st throu;ho~~ the country. They are,
how.ver. as a result of near t01al deforestation alono the
Monrovia-Nimba corridor, heavily c~nc.ntrated in the .est.rn,
northwestern, narthtastern and eastern portions of the
countrt. These areas are addressed individually belo. in the
order 1n .hich they have been mentioned in the literature.

8R~1-Ai~~i. This ar.a •• s propos.d for national park status
by th~ old forest Conservation auraau in the 1960·s. Loc3ted
1n the Wologizi R.ngo in northwestern LiberiQ, it consists of
the h1;h.st ••ssif and dominant faature of that rang.. Tha
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araa apparently re.ains .el1 for~sted althou;h for.er big
.a••a1 popula~ions are said to be .ostly shot out. Th. Mount
Wituvi area is not consider.d b~ ~he LFDA ~o be a high priority
~rea for park develap.ant a~ ~he present ti.~.

~~~. This area aas also pro~os.d for national park status
in ~ne 1960'5. It consists of about 2950 ha aith reportedly
s~ectacular scenery, but Verschuren (1983) f~und that ga••
populations .ere extremQly 10.. Soko.a is &150 considered by
LFDA t~ be a relatively low pricrity for national park status
at the present time.

IillQg. This area aas originally planned in the 1960·5 to be
the co~ntry's largest p~rk. It ccnsists of about 13,000 ha in
southeastern Liberia but si;nificant increases in shifting
cultivation have occurred here in the interi. and the
prevailing opinion is that it is too late to revarse the trend.

ti1~4-lin~~. The Ni.ba R~n;e straddles the Liberian, Guinean
and Ivorian borders and is internationally knoan for 1t·.
considerable zoological endemisa. Curry-Lindahl (1969) .rote
that 200 or more species of ani_als ara found there ahich occur
no.~er. else in the world (most, ho.ever••ust have been plants
or invartebrates:' ; •• d considerable zoological interest and
research has foc~ssed on the area. Contiguous parts of the
ran;~ in the Ivory Coast and Guinea are protected to so.e
de;re., but the Liberian Ni.ba area has ap~arently been
significantly degraded in recent years by hunting,
Geforestation and ainin, activities. As early as 1965-6, the

M Ni.ba was described as b.ing ·vir~ually davoid of large
•••••15" (Curry-Lindahl 1969). The current perception 15 that
the area has becoee too s.all and co.petin~ resource concerns
too great to expact that it .ill ever be protected 8ithin the
Liberian national park system.

kAaI-H~4i. The Cape Mo~nt area is a coastal are. in .estlrn
Liberia anco.passing about 22,404 ha. Tha sit. Is notable for
it's rocky coastline (extreMel~ rara In Liberia), and for it's
coastal fer.st on rocky soils (.lso rare) in ana of ••• t
Africa's .axi.uR rai"fal1 zones (Vlrschuren 1933). In the 1at~

19&0'5 there .as a considerable .onkey population .hich is
currrantly reported to b. either e:ttereinated or nearly so.
ana of tne .ain attractions of the ar.a is for potantial future
tourist develop.ent, and in fact it is currently considered
likely by LFDA personnel that it ~ill become the next or one of
tna next national parks.

L211-lA111~. The Lofa or Lofa-~ano area was ~irst reco••ended
for protection in the late 1960's (Curry-Lindahl 1969), and
SUbstantial subsequent .tte~tion .as focussed on 1t ••11 into
this decade. The ara. finally ~roposed by Verschuren (1983)
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for national park status included an area of about 230.000 ha
Det.een the lofa and Mano rivers 1n mestern Liberia. The area
is a prime conservation target area because of extre.ely 10.
hum~n population, nea~ly pristine tropical rainforest in
probably ,ne largest and .ost uni_oacted block .est of the
"on~ovia-Nl.ba corridor. and substantial reeaining .ildlife
populations. HO~8v.r. the area also appar.ntly contains
5ubstan~ial gold. dia~ond and ti.bar resources and the national
tradeoffs involved in -locking 1t up· as a national park are
cur~ently considerec too high to expect establish.ent of • park
in this region. Thera .as. 1n addition. considerable planning
conducted for construction of a reservoir to generata
hydropo.er in the Hano R1ve~ area. The reservoir length behind
tha dam .as originally designed at 74 k., but apparently
construction of the da. and reservoir is no longor under
consideration dUQ to funding and other constraints. While the
are, 1s currently so.emhat pro'.cted by the fact that .ost of
1t lies .ithin tne Gola National Forest. it re.ains a very high
conservation priority and. efforts should be strongly encouraged
to provide better protection. This could posssibly be done
.ithin the .ultiple use fra.e.ork of national forest
.an;;e.ent, but the area should be .ore closely surveyed and
specific areas of highest biolo~icaldlersity i.portance should
be considered fer exclusiva p~otection as a national pa~k o~

refu~e.

~~-B~~. The Putu Rar.ge in eastern Liberia .as originally
recoamended for protection in the 1960's (Curry-Lindahl 1969)
and Is best known for it's high game p~pulations. Ho.eyer, in
the interi. a series of villages and so•••ining projects
bee••e established. and a lI.jo,' logging trunk road connecting
the Z.edru-Greenville and Z.edru-Harper routes .as
co~struct.d. This rout•••y .ell beco~e part of the
est.DIIsh.d national road net.ork given its advantages to
transporation .cono.lcs along the Greenville-Harper transit:
it is a critical route to logging concessionaires since .ost
logs cu~r.ntly have to b. transported to Harper fro. the region
north of Gre.nvill. for transshipment.

'.~11~BiXIt. Fnrests adjacent to the Cavally River in the
.as1e~n ext~••• of Lib.ria are of extr ••ely i.po~tant

biological div.rsity ,oncern because they for_ an .ffective
contiguous block with the UNESCC Tai Forast World !iosphe~e

~es,rv. in t~~ southw.stern Iyery Coast (separat.d only by the
Tabou-Tai-Gui;10 road chicn currently carries relatively little
traffic). Th. area was descrioed by CurrY-lindahl (1969) as
·probably th. ar.a of liberia .ith the richest and best
preserved anlaal life, b.cause th.re are very f.w hUMan
inhabitants.- Much of it lie~ aithin .hat is no. the Grebo
National Forest, and Verschur.n (1933) d.scribes it as an are.
-not directly thr.atened by concessions ~~d .here .ildlif. is
still r.~her abundant.- While lf~A personnel consider it
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unlikely ~hat tha area will beccme a na~ional park in th, near
future. this entire fores~ area should be considered as en, of
tha hi~h,st if not the highes~ ~rioritv fer national park
status in Liberia. It's establishment would greatly expand the
functi~nal area of the Tai Forast, and ~ogeth.r thay could
constitute under prop9r mQna~e=ent conditions an international
block of ~he Guinea" lo~l~nd rainforest of sufficient size to
ansure ~he survival of most vertebrate species characteristic
of the eccs~stem.

~A!~JD~~l!~_!t~~. ·~apresentative s~amp and delta areas·
w&re ori~inally mQntioned Dy Curry-Lindahl (1969) as
apor~priat. for protection, althou;n the coastal zone in
Liberia dogs not hold an~ .xce~tional biological value
(VersChuren 1983). Swa~p and delta areas are of extre.ely
limited areal extent in liberia, and ~hile inclusion of such
ar.a~ into a national park syste~ .ould be apprepriate fros the
national perspective there are far better and .ore diverse
ceastal, estuarine and la~~onal systems in ext~nsive portions
of Ivory C3ast to the east and Sierra Leone, Guinea .nd Guinea
3issau to the mest. The laka Piso area has been ••ntioned as
bein; of some interest CIUCN 197i), homever, and part of the
poposed Cape Mount ~ational Park mould likely f~11 contiguous
to that l~~oon.

ii~-ti~~n51-~c~. Sago National Park .as the first (and to
date tne only) liberion national park established (1983). It
covers an ar.a of about 141,000 ha of primary forest adjacent
to t~e Sapo River in tne southeastern portion of the country.
It is an area of considerable consarvotidn i.portance, very 10.
humin po~ulation end relativel~ undisturbed rainforest. There
r&~.in threats to the park from both i11eg3l concessional
lo~~ing and poachin~. bu~ tha area currently appears to h~ve

very broad~ased support for it's management as a park on the
part of the GCl, local inh3bitants and donor personnel. Peace
Corps voluntlers have be~n stat~oned there since about 1985,
and a co~mercial river trip on tne Sapo River and through a
portien of tha park has become .ell established.

~tJj~=~1n~lD. The Cest=s-S.nk~en area consists of about
l4S.00u ha of primary forest with a rep~a5antative fauna, and
in~ludas an impcrtant transition are~ from inland forest to
abo~t tha only littoral ferest ~ersistin; in liberia. It .ould
protect tha -.xtremely spe=tacular" Cestos River and would also
include a stretch 01 coast (Dut one of ma~y) practically
untOUChed to data. LFDA parsonn.l censidlr it '3 be a
candidate for pcssible national park consideration in the
futYre, althou;h lo~9in; activitiai are currently r~port.d to
be sig"ificant. This area snould also be accord ad one of the
highest natienal conservation priurities.

I
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a1s-jQnJ~li. The Mt. Wonegizi area consists of about 20,800
ha on the Guinean border consisting ~f lowland ~nd

se.i-orphillan ve~etation. There is said to be no .cre logging
in the area and, although some encroachm.nt fro. scbsistence
agricultur. is occurring et tho fringes, it is said to be under
very clos. consideration for ~rotection by lFDA in the near
ter••

81£-~~~~. Mt. ~ologizi is another mountain located
essentially adjacent to Mt. Won.~izi in the northern extre.e of
the country, and it also is under careful consideration along
with adjacent forests for protection as a nature and ga.e
reserve in the near ter••

3.3 THREATENED, ENDANGERED AND PROTECTEO SPECIES
.

To date, there are a~proximately 130 .a••al, 310
bird and 74 herpetozooan species .hich have been identified as
occurring in Lib~ria (FDA 1996). C~ all vertebrate species
occ~rring in or off of Liberia, 26 are listed by t~. U.S.
Oepartment of Interior (001) as thr-atened or endan~ered.

Thesa include seven terrestrial .a.mals, sevan aquatic .am.als
(six of which are .hales), t~o birds, three fresh.ater or
estuarine reptiles, five marine reptiles (all turtles) and t.o
amphibians. Basic data on thlse taxa, includin~ official (001)
status and habitat ty~e, are ~r.sented in Table 8. The list of
threaiened and endangered species 1n Tab~ 8 is fairly typical
of such lists .orld.ide in it·s .ix of species. In genera:,
these include 1) taxa .ith extr••ely limited g.ograpnical
ranges: 2) taxa .ith extremly low population sIzes; 3) taxa
thr.atened due to co •••rcial exploitation for food or species
parts; and'or 4) taxa .hich have experienced significant
decline due to unusual circumstances (e.g., pesticide effects
on the Peregrine Fal~on). Dther soecies listed as protected in
liberia in the appendix to the ~ildlife and National Parks Act
are sho.n in Tabl. 9. An additio~al 20-30 species not listed
in lither of these tables are believed to still be technically
pro1ected under the provisions of the 1968 African Convention
on tne Conservation of Nature and Natural Resources
(Curry-Lindahl 1969).

3.4 SOURCeS OF IMPACT

The t.o principal sources of adverse i_pact to plant
and ani.al diversity 1n Liber~a ~re deforestation of the
re.,ining rainforests and hunting press~re. The first .as
describ.d in earlier sections of this analysis and the sources



TABLE 8

USDOI-LISI'ED THREATENED AND ENDANGERED SPECIES OCCURRING IN LIBERIA

SPECIES
Marrmals

Elephant

Leopard

White-eollared Mangabey

Diana Monkey
Chimpanzee

Jentink's Duiker

PCingolin

Manatee, West African

Whales

Birds

Peregrin~ Falcon

Whit~necked Rockfowl

Reptiles

Dwarf Crocodile
Slender-snouted Crocodile
Nile Crocodile
Marine 'I\lrtles

~i.bians

African Viviparous Toad
cameroon TOad

SXA'IUS

T

E

E

E
T

E

. E

E

E

E

E

E
E
E
E

E
E

HABITAT

Forest, woodland and savannah; highest
populations in woodlands and savannahs
Fbrest, woodland and savannah; primary
habitat is forest and dense wooCUand
Primary habitat forest, but also occurs in
clearings
High forest, mainly in upper strata
Forest, woodland and savannah; highest
populations in woodlands and savannahs
Forest habitat: very rare: probably
restricted to Liberia and the Tai Forest area
in Ivory Coast
DOl lists only M. temmincki, but taxonomic
confusion exists; three species occur in
Liberia
Freshwater, estuarine and marine: probably
more numerous than once thought
Six species, all endangered, have ranges
including marine waters off Liberia

All habitats, tropics to arctic; nests
primarily'in ledges and cliffs, but also on
high rise buildings in U.S urban areas.
Rocky cliffs and caves

Primarily estuarine
Primarily freshwater
Fre3hwater and estuarine
Five species have tanges inclUding narine
waters off Liberia; all listed as endangered

NO available data
No available data

Source: U.S. Dep~-trnent of Interior (20 July 1984
E = Endangered: T =Threatened

50 CFR 17.11 and 17.12.
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TABLE 9

crEER SPECIES LISTED AS ffiorECTED IN LIBERIA

Mammals

Western Black and Vv'hite Colcbus Monkey (Colobus polykomos)
Red Colobus Monkey (Colobus badius:)
Olive Colobus Monkey (Colobus verus)
Pygmy Hippopotamus (Choeropsis liberiensis)
Bongo (Boocerus eu ceros)
Yellow-backed Duiker Cephalophys silvicultor)
Zebra Duiker (Cephalqphus zebra)
Ogilby's Duiker (Cephalophus ogilbyi)
Giant Forest Hog (Hylocherus meinertzhageni)
Golden cat (Felix aurata)

Birds

All birds of prey of the families Sagittariidae, Falconidae,
Pandionidae and Strigidae, including all eagles, hawks, kites,
falcons, buzzards, vultures and owls.

Source: McHenry (1986).

I
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of deforestation i.~act addressed th(~e apply equally to ~he

conservation and 3anage.ent of b~th rainforests and the
diversity of biological resources .hich they contaIn.

Hunting is • far More selective source of imp2ct than
defcrestatton and therefore necessarily affects a .uch ••aller
subset of the country·s biolo~ica1 resources. i •••• it is
1ar~ely restricted to portions of the vert.brat. p~pulation.

While deforestation is £ source of impact .ith .uch .ider
biological and ~iv9rsity implications. and can be expected to
r.sult in far higher extinction rates overall in the .id ~o

10n; run, rainforest destruction is not yet believed to have
reached tha point in liberia _here vertebrate s~ecies have b.en
so affected. It is, rather. hunting pressure .hich currently
appears to constitute the ~reat.st threat to such species.

It has b.en estiaated that the aajority of the population of
liberia derives 70~ of it·s anieal protein fro. bush .eat (lOC
1980), ~lthough this fi~ur. has been seriously ques~ioned in
so•• quarters (e.*., Verschuren 1983). While there ~re said ~o

~e fewer hunt.~s along the coast due to lo•• r ga •• populations,
gam••eat i~ sold o~enly throu~~out liberia and Meat prices are
said to be increasir.g nationwid~ (Verschuren 1983). Bush .eat
is therefore important both as 2 source of protsin and as a
source of inco~.. Cn. indication of the i.~ortanc. of bush
meat t~ the rural population is reflected by the fact that
durin~ discussions .ith local viI. gars on establishMent of tho
Sapa National Park. the effect of park establish.ent on ~h.ir

ability to obtain bush e~at 8as cited as~a top priority concern
(Kundaali 1985).

Huntin~ pressure for aniMal prOducts is also si~nificant,

jud,ing from the nu.b.r of skins, ani.al-derived traditional
.edic!nal prod~cts and a.ount of ivory on the open .arket. One
could openly obtain leopard skinJ on tho stre.ts of Monrovia at
tha ti.e of report praparation, and Many of the skins ~vailable

in tn•••stern Ivory Coast are laid by vendors to co•• fro.
eaatern Liberia as a.ll as fro. the Tai Forost region. The
effect of demand for chimpanzees for bio.edicel research has
also baen mentioned as a significant sourc. of i.pact for that ~ •
species: it snould b. noted, ho••v.r. that a very few
chi.pan%.es oriGinally captured in Liberia have be.n
r.~'triated to the bush in the Ivory Coast (noar the lo.er
iandama River) .fter bio~.dical .xp.rimentatlon~

firear.s have historically b••n sold fr.e1v in liberla;-1t is
esti~at.d that there are currently about 100,000 rifle.
(Verschuren 1933), that abaut 201 of the .al. population o.ns
shot~uns (Voros n.d.>, and that 6000 guns .ere i.ported in 1979
alone (Robinson and P~ale n.d.). Local ammunition factories
ara also said to b. widespread, although shell costs had
increased to about IS p.r shell as of Nove.ber 1987, and trap
hunt!n; has been ••~loy.d for centuries (Robinson and Pe.le
n.d.).



The capacity of the GOl to effectively enforce ragulations (not
to &Qntion smallholder encroach.ent into nation2l forests) is
currently considered to be mini~al. As of 1983, the LFOl
~ildlife and Naticnal Parks Oivisi~n had one officer 1n charge
and tmo technical assistants in the capital, and chile there
.ere a number of .ildlife officers in the field, lo;istical
supp~rt for tha. was considered to be generally poor
eVersehuren 1933). Here as in .uch of the r.~t of Africa. the
ability to enforce lams is constrained by inadequate nu.pers of
enfcr~em.nt personnel, low wa~Q~, poor infrastructure.
inaccessibility of the terrain, hi~h po~chin~ incentive and a
nu~b~r of other factors.

3.5 AlT:RNATIVE A('TIO~S TO CONSERVE BIOLCGICAl DIVERSITY
IN LI8E~IA

As le;islative' Dack~round, liberia bec.-e a party in
1978 to th. African Convention en the Conservation of Nature
and Natur~l Resour:es of 1963, and to the Convgntion on
International Trade in Endan~ered Species of Wild Fauna and
Flora of 1173 (CITeS) ir. l~Sl. National le;islation directly
related to .ildlif~ ar.d nat1~nal ~arks .as passed in 1940
Cl~cansing biS ;3m~ huntir.~); llS3 Cconservation of .ildlife
threu;n forest conservation); ljS4 (limiting offtake for other
than scientific purposes, rastri~ting hunting and prohibiting
dynamitin; cf f~sh); 1,57 (provioi~; that portions of national
forests could be dQsi~neted as aildlifa r.~fuges): 1973
(definin; ri;hts of concessionaires to use other concession
rescurces besides ti~bar); and 1976 (conferrin; upon the LFOA
tha authority to create, establish, administer and develo~

national parks). Other relevont legislation pertains to
r.~istrati~n of firear~s (1975) and the codificatiGn of penal
1 •• 5 for all offenses (McHenry 1986). More recently (1996), a
consultant mith FAO assistea in drafting ~ comprehensive
Wildlife and Naticncl Parks Act very similiar to those found in
the United States and some furo~gan countries. This Bct, not
yet officiallv p~ss8d, provides the framework for establishing
policies and oojectives, administrative structures. national
park and na.ura r2serve re~ulations, gam. reserves and hunting
re~ulations, s~ecies protection provisions and enforce.ent
provisions CMcrlenry 1966). Passa~. of this legislation should
be vary strongly encoura;ed.

As Kitn deforestaticn, it is possible to reduce adverse impact
to biological diversity in liberia throuoh both direct and
indirect .easures. Oirect measures are again generally far
.ore effective th~n indirect seasures chich, described in Sct.
3.7 of t~is anJlysis, a~ply equally to the issues of
deforestation and biolo~ical diversity conservation.

r.,
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Indirect .easures to conserve general plant and aniaal
diversity in Llberi~ can be broken docn into six general
recc.mendations (not necessaril~ prioritized). First,
inventory priority national plant and anieal species. -Estiaate
population sizes, ranges and distributions within those ranges
and establish and delineate critical habitats for rare
species. This is a medium to long range activity .hich would
best be supported through training of national technicians in
zoology and botany. Typically, ho.ever, training in these
fields for these purposes are only effective insofar as there
are funds available to support field inventory and survey
operations. An alt~-nativa approach .ould be to provide
support to a local ~onservation pva or HGO such as the Society
for the Conservation of Nature in Liberia (SCNL) to prioritize
and begin dra5ing together such inforaation.

Second, maintain a aix of forest. woodland, savannah. s.aap and
other vegetation types in. the country and expand protection
through .onitorin, and enforce~.nt of existing and proposed
la.s and regulations to both re~resentativ. and unique
ecosyste.s. Rainforest prot~ction, particularly of the
remainin; large and relatively unimpacted blocks, should take
first ~riority. Specific and pctentially appropriate .ission
activities to support this are the same as those described in
support of dir~ct deforestation aitigation aeasures in Set. 2.1.

Third, improve regulation, .onitoring and control o~er offt~ke

of biclogically and commercially i~portant species populations,
both plant and animal. Specific activiti.s which could sup~ort

this might inclu~& ~rovision of technical assistance••on~tary
assistance and/or training to a~propriate LFDA personnel to
5up~ort and i.prove current capabilities.

Fo~rth, pro_ota screenin; and organic and inorganic che.ical
analysis of plants and aniMals for .edicinal and other
pro~erties .hich may be of cOM~ercial iaport.nce. In
pal ~icular, on~ could enter intc consultation with the World

. He~!th Organization. large phar.aceutical cospanies and
universiti.s involved in chemical screening ~o evaluate
alternativa approaches to scre.nin; and develoPEent. An
aporopriate first step .ould be to obtain short ter. ~echnlcal

assistance to identify alternative ap~roaches. target
or~anizations of interest, and potential econoMic benefits to
be gained from such scre.nin;.

Fifth, develo~ public a.areness and public ~onservation

education pro~rlms .hich address the role and iaportance of
national biological resources to ~he country, Africa and ~he

.orld. This could aost ap~ropriately b. su~ported through the
ongeLng Rural Information Syst •• Project and/or through support
for a lccal pya to ~ndertake such an activity.

)

1
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Finally, expand training opportunities for technical and .
• ana;.~ent personnel, especially in th. fields of botany,

= zoology, .ildlife .~nagem.nt, forest .ana;e••nt, national ~arks

_.nagemant, ap~lied .colo~y and organic che.istry. This aight
~erhaps be eost appro~riately effected throuQh the 19ricultural
Research and extension II and/or African Manpower ~ev.lop.ent

II J:rojects.

The most iRportant of these a.asures by far is protection of
tro~ical rainforests through national park establish.ent and
~onjtoring and enforce.ent of forest resource use regulations,
since most of these liberian rainforest areas .hich are not
conserved in the near future can be expected to largely
disiPpear .ithin the ~ext 15-100 years. Ho.ever, given
pravailing econa.ic and institutional realities in liberia, a
aission stragegy em~hasizin; .ora indirect aeasures to draw
do~n deforestation and better conserve and aana;e forest and
biological resources thro~gh 1t·s existing portfolio .o~ld

appear to be aore feasible, practicable, appropriate and
perhaps effective.

In FY 1981, the U.S. economic assistance pr~gra. in
liberia reached a total of USS 36.5 million. This portfolio
includes seven development assistance actdvities, tao .conoaic
su~~ort fund activities ~nd a Pl-4iO Title 1 progra. (USAIO
1987). Each of thase are addresse~ individually belo., along
.ith thr.~ proposed activities, and evaluated In terms of the
type (direct vs. indirect) and .agnitude of iapact that t~ey

are expected to have on tropical forest and bioiooical
diversity coaservation and .ana~ament in Liberia.

iJlCJLJ1I.uaamilJ1..ltnQiQ~-ll_liA.2=.QU~l.This activity is
designad to support and refine ~ocational agricultural
education at Cuttin~ton University College through staff
develop.ent, facility construction, aanag.rial i.prov•••nts and'
enhance.ant of the institute·s long term financial viability.
Ho dir,ct iapact, positive or adverse, on either tropical
forests or biolcgical diversity should occu~. So.e positive
indirect 1.~act sho~ld accrue ~hrouoh training in ani.al
science (potential i.pact on bush.eat reliance); pest
.ana;e.ent (potential impact on non-target s~ecies); and .
agricultural econo_ici (potential i.pact on i.groved far.ino
.ethods, agriCUltural intensification and a shift to cash crop
production).
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~d,;,Yl:S1ltLh~.ii.C;.b~tUI-i~:1.iD.n~-lLU~::,glllJ. Tni s
activity is designed to develop the capacity ~f th~ Central
A;ricult.ural Research Institute to conduct ,.;._,~tive and ap:alied
research and co••unicat.e the results to extehsion a,encies for
transmission to farmers. It emphasizes adaptat.ion of existing
t.echnologies to increase food production, princi~ally rice and'
cassava. and concentrat.es on develop~ent of cropping syst••s I

that can be used economically as alt.ernatives t.o t.raditional.
shiftin~. slash and burn crop production ••thod,. No direct.·
impact, positi~. or. negative. on tropical forests or biological
diversity is expe,ted to ensue. Si;nificant posit.ive indirect.
impact should result throu~h res~arch, extension and train!n;
in ~lant ~athology, agricultural education, agronomy, oxtension
entcmolegy and croppin~ systems. and their potential i.pact on
im~roved farming .ethods.

ti1n.i-~.YD.1~-BlLE:al..I!l~hD21~~Ub.i=gUl1.Thi'J Bct.!Yi ty
terKinat~d on 21 June 1981 after having extended 621 loans to
assist small scale industrial, .anufacturing and construction
anterpris83 in Hieoa County. No direct positive or adv.rs~

impcct on tropical forest.s or biolo;ic~l diversity should have
re3~lted. So~e positive indirect impact can be ex~acted t.o
have rasulted, ho.evar, by supporting and encouraging
d.velo~mant of tha non-a;ricultural employment s.c~or and
rainforcin; popul~t10n clustarin~ in urban areas.

&H:,iLl!lnI:!!!a.tl~uL.U.2~U1-'~i:iUlil. This activity established
tha Li~trian Rural Communication Net.~ork to transmit
dev,lopm.nt-related pro~ra~s by radio to'~ural inhabitants of
Liberia in English and in thirt.en local dialects. Progra~s

addr~ss health, a~ricultura. child care. conservation and
co~.unity dev.lcpment. No dir~ct. impoc~ on tropical forests or
biological diversity are expect.ed to result. but substantial
positive indirect iepact .ay result from a~ricult.ural pro~ra.s

(ia~roved faraing .ethads and a shift to cash crop production)
an~ conservation progra~$ Cd.for~station ar.d ~.neral biolcgical
div~rsity a.arana53).

~'4g~4iQj2D~Q~J-'~i=JZ~1. This activity .as designed to
rehabilit.ate lSS .i18$ of ~at.rit. road b.t••en Z.edru ond
rlar~.r to all .eat'er st~njards, and to develop the
construction capabilit.ies of private contractors to perform
road maintanance work. The act.ivity ••nt throu;h lnt.nsiva
.nvironmental reviec, inclUding statistical analysis of
h1storic3l road d.v.lo~.ent and tropical deforest.ation patterns
(taeporal and spat.i.l), and it .as determined that the activity
sho~ld have no dir.ct and no si~nif!c.nt indirect adverse
impact on regional tropical aeforestation rates and .xt.nts.
It .as anticipated that the activity .ould ulti••t.ly .trv.
indirectly to so.e~~at increase deforestat.ion in the target
romd corrido~s, dra. do.n d.tortstat10n in regional
non-corridor ,r.a., and perhaps dram down regional
d.fc,..st.ti',~ ... tes and extents over -no proJec1· condi~ions.

..
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tti.!uL~w'~:liRIl..~~:jll~il. tnis activity is designed to
iaple.ent an effective pri.ary level learning syste. nation.ide
through the use of low co t pro~ra.med instruction. The
activity is expected to ~_ve n~ direct or indirect positive or
adverse impact on either tropical defor~station or biological
diversity in Liberia.

~2.DQil~-illl! -fifJ ill~ial-!S A.D~UI.D :L~!uLI!:.i.1ni tUt-'~i:nHl.
This activity 1s designed to develop the GOlls capacity to
.anage its financial resources aore effectively through
establisn••ent of a ne. accounti~g syst•• , partial auto.ation
of 1he G3l payroll syst•• , ~.si~n of a nem procure.ent sfste.
and i.pl.mentation of in-countr) training programs. The
activity is expected to have no forseeable direct or indirect
positive or ad~erse i.pact on Liberia·s tropical forests or
biological diversity.

A1ci~n..tU[l.Q2iu~.uJll2Run:l-lLttQJ"1-~ll=Jl!~Jl.This
proj.ct provides short and long ter. training fer private and
public sactor individuals in a~propriate develop.ent-related
skills. It is not expected to directly impact. ei~her

positively or negatively, tropical forests or biological
divQrsity. So~e positive indirect impact a.y accrue throu;h
training in a~riculture, natural resources .anage~ent or
related fields.

f.ciliCx..tUli1b-'i.CLU~::JlUll. This activity is designed 'to
increase tho prcportion of rural Liberians aith access to an
.ppropriata mix of preventive, pro~otive'~nd curative pri.ary
health care, and to strengthen the institutional infrastructure
both centrally and in Sinoe and Grand Ge~.h counties.
Activities are carried out in both villages and tomns. No
direct positive or adv~rse impact on tropical forests or
biolog1cal Div~rsit~ a' 4 expected to result fro. the project.
Indir.c~ly, improve••nt of h••lth c~re in rural villages in
these areas .ill tend to sustain or increase rural popula1ion
~rocth rates and remove a major attraction of larger to.ns, and
.ay therefore indirlctly serve to dra. doan rural-urban
migration and re~i~nal outmiwration froa S1nol and Grand Gedeh
counties over Rna proJect- conditions. Such activities.
hom.ver, are expected to have minimal oVlrall 1.pac~ on
.1;ration rates in Liberia.

k2abi!ling-'bii~b~~-'~mYQi~Jk11-2il.~~a2-'6JA:~izJl.-This
activity is designed to prevlnt childhood diseases aalnable to
vaccination, to decr.ase .ortality and .o~bidity ~nd to
strengthen n.tional capabilities to i.prove the hl~lth of
children and pregnant .o••n. It .ill not directly .ffect
tro~ic.l forlsts or biological diversit), but by dacrlasing

II
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.ortality rates in the short run 1t can b~ expected to
indirectly contribute to maintenance of hi~her national
~op~lation gro~th rates both in urban and rural ar9as than
.ould otherwise be the case. Net indirect ~mpact in tha short
run, .hil. probably minimal, is therefore 9xpected to ba
adversa. In the long run, howev~r, reduced mortalit~ rates
sho\_d be follo.ed bV reduced oirth rates mhich should
ultimately have a positive indirect impact on drawing do.n
defer.station.

ui.1.L~~t1!sli.Ym-':n.1it:2.C.uL~i~~Qm~n1_~U~1!21.l.This
activity is desi~ned tc .ncoura~e the forma~ion and expansion
of small t~ medium s1~.d industrial, construction, service a~d

eo.marcial enterprises by strengthening the institutional
ca~acity of the Small Enterprise Financin; Organiz3tion.
Ty~ical tar;et business~s include furniture .akers, fo~d

processors, .etal .orkers. upholstery .orkars. construction
matsrials .anuf~ctur.rs and restaurant and dru~ retail
serwicas. No diract posi~ive or adverse i.pact should result
fro. the ~roject. b~t the activity should have a po~itive

indirect i_pact on deforestation by supportin~ and encoura~1ng

non-a~ricultur3l sector em~loY~Qnt and incentive to re.ain in
l.r;er population centers.

1Du~~,jl~.bUtUi._15lc_2.l.ulj2QII~1_!~~i=.tl11l.l.This ac ti vi tv is
designed to increase the Ministrt of Finance's capability to
generate dOMestic reven~. throu;h customs and internal revenue
co~pon8nts. No dirsct posi~ive or adverse impact to tropical
for.sti or biolcgical diversity sh~uld result. Significant
pOJitive indirect impact .ay result, ho.~er, t~rou;h better
.~ni~or1n~ and enforcement of the flo~ of taxable goods
Cincludin; ani.a1 products).

eJ.~"-lul.l_I-B.i~.L1.!Utj1. In 1987-8, this actiVity ail1
provide US$ 10 Rillion .orth of rice to be sold on ~h. local
aarket, a1th inco.e generated from these sales to be used to
finance the GOL·s development b~dget for over 40 ~roJects.

ihi~ actiVity will not directly affect trcpical forests or
biologic,l diversity in Liberia, but the potential indirect
i.pacts are difficult to gauge. On the one hand. if 1t serve~

as a disincentive to the rural farmer to produce more rice then
it should indirectly serve to draw down deforestaticn rates.
If, on tne other hand, it serV83 to permit rural rice producers
to 1~prove tne1r income from rice throu;h legal or ille~al

exports to n.i~hboring coun~ri8s, then it may indirectly have
the opposite effact.

a~l~LQJ:~iD.iuiiQD_~W2~gt:1-f~jt~~..1~.i:~l1.l,This proposed
act1vity 1s desl;nad to .stablish a fund cnich local PVO's and
NGQ's .ay dr.~ 00 to sust&in their ong01ng operations.
especially in the areas of he.ltn, education and small
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• enterprise develop.ent. No direct impact to tropical forests
or biolo~ica1 diversity should ensue. Evaluation of indirect
i.pacts is i.possible given the current absence of details on
the specific PYO/NGO activities to be supported.

"21]uu~1ill!liu1J!U1...sYJg~ga-fCR.a~!-!~i=jU1.3.1.This
proposed activity ai11 fund 11 ope~ational experts .ho .ill
assist the GOl in bringing financial. bud~etary and structural
proble.s under control. No direct or indirect i_pact to
tropical forests or biological diversity should result.

~U5UiULIIUU~d-fc.gSl.tU-1~2=Ul~1. This activity is designed
to encourage economic policy reform in liberia, to address
balance of ~ay.ents proble.s to enable the private and public
sectors to import essential co ••odities, capital equip.ent and
raa .aterials, and to provide local currency to support a civil
service refer. ~rogra.. No direct or indirect i.pact to
tropical forests or biological diversity should result fro.
i.ple.ent.tion of this activity•.

.&slCiGJiliW:Lln!I:~~1r:"1JlCS-Btbull1!n12D-(§n~Zlll.This
actiVity is proposed for i.ple•• ntation in FJ 1988. It is
designed to reh~billtate critic.l road links bet••en liberia·s
.05t ~roductive agricultural areas and their respective
.arkets, and to develop the cap.city of Liberian private sector
contractors to undtrtake road .aint.nanc••ork. No
construction of ne. roads .ill be undertaken, and no direct
impact on tropical forests or biologic31 diversity are
therefore expected to ensue. An exa.ination of indirect
i.pacts, both adverse and beneficial, to '~ropical forests and
biologic~l div.rsity i" liberia .ill be undertaken during
project design and road seg.ants .ith the potential ~o result
in secondar~ adverse deforestation i.pact .ill be deleted.

In su.sar~. the USAID/Liberia 81ssion portfolio contain~ no
activities directly affeeting, either positively or negativ.ly,
tropical forests or biological diversity in Liberia. Projact

. activities .hich i" th.ery .a~ adversely and indirectly affect
tropical forests and biological diversity so.ewhat in the short
~un include 1) provision of pri.ary health care to rural
villages in S1noe and Grand Gedeh counties and Z) reduction of
.ortality and morbidit~ rates ••ong children and preonant
.o~en. Conversely. project activi~ies .hich .ay positively and
indirectly affect tropical for.sts and biological diversity
so.e.hat in the long run include 1) training In agri~ulture.

ani.al science. pest .anag••ent, plant pathology, ag~ono.y,.

extension entomology, cropping I,ste.s and related fields: 2)
agricultural research and extenlion in i.proved far.ing
.ethods: 3) l~.nl to small and .ediu. Icale industrial,
••nufacturing, construction, service and co••ercial
.nt~rprilesl 4) trans.it~.l of a~ricultural and conservation
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education information by radio 10 rural eo~.uniti.s; and S)
support for monitoring and .nforcQ~ent of ra~ulations related
to 1~e flo~ of taxable ~oods. Cartain ~ission ~ortfolio

activitias are considered tc ha~e ~ith.r o~bi;uous or unkno.n
ind~rect impacts on tropical forests and biological diversity
in Libaria.

This analysis ~as prepared at the re~uest of
US~IO/liberia by the Re,ional Science & Technolo~y Advisor for
Wast and Central Afric3. R:DSC/hCA, acting in his tande.
capa~ity as Re;ional Natur31 Resources and Environ~ental

Advisor. It is based ~n tn. findings of several Months of
Liberian field and cnalytical .ark in 1986; tmo .e.ks of
a~diti~nal fiQld ~nd analytical .ork in Liberia in 1987; a
r.vii~ of all tEchnical da:umants listed in Appe~dix 1 of the
an~lYsis: ~nd axtensive discus~1ons .1th technical and
non-technical personnel em~loy~d by the U.S. Ag.ncy for
Internation~l Oove1opmant (UiAIC), the Government of Liberia
CGJL). private voluntary or;anizations (PVC's),
non-;overn~ent31 or;anizaticns (~GO's), Peace Corps Volunteers
(PC~'s), lo;;in; concessionaires, and ~ort ~nd ather transport
infrastructure de~elopers and mcnagers.

Tht author has conducted rec~nnaissanc~ level and'or in-depth
yield survays by road of tne s~~th~e5t. c~ntral, northern and
~ast.rn portions of Liberia, 1~cludin~ central Grand Ca~~ Hount
Co~nty: central, eastern and c~st.rn Montserrado County;
sou~nern Lofa County; central 80ng County: southern Hi_ba
Cour.ty: central and southern Grand Gedeh County: 'eastern
~aryland County; southern and central Grand Bassa County; and
northeastern Sinoe County. "~h3S also conducted a 10m
altitude aerial reccnnQissance leval surv.~ of the coastal and
n~3r coastal zon.s ~f approximatelY ao~ of the country between
~onrovla and tne Ivory Coast border, and h~s conducted
reconnJissance lavel and in-de~th field surveys by road of
conti~uQus and extrlterritorial .cosyste.s along the entire
Lib~r1a-Ivory Coast and .ost of the Liberia-Sierra Leonean
bord.r r,~ions.
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