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1 '  EXECUTIVE BlM&ARY: TWITIU FINANCIAL EVALUATION OF HEDGEROWS 

mi. am-lysie, bow on avail.bLe information and assumptions, 
i z p d f a O e s  that h s i ~ e r w s  utf1i .d  either u forage 0% lor 
sbil aarenmmt should be a very attractive investment f w  %may 
Aaltian famars. The am1ysL. a m i d a s  the difference in w t h y @  
and incomes between the axloting use of the land (famed without 
hedgerows) and the expected use of the land (farmed w i t h  he@=- 

I used either as forage or as soil amendment). 

aR. ccrla3ateU internal rakes of return (IBR) for an investment &n 
h ~ s - u k i l i r e d - s - f o r e r g a  i a  OM: 80 praent  for the bUe-e&~e 
-lo. The Caotvr causing thi. very ettraat;Lve rate i~ th. high 
rekativr proi.i+ability assdated w i t h  t h e  Eoragta prodWed on the 
hdgerouo. m k e t i n g  the forage through an animal produces 4 0  
prarnt .ore plavmnue and le.8 labor expense than the crop (aotrr 
an8 beans) given up whan the hedgeraw is installed. 

Thecalculated II(R far an investment in hedgerows-utilited-as-%~il- 
amw@mmt is over 75 percent for the barn-case scenario. W 
fwtoh causing this very attractive rats its the signiff-t 
inarmape and stability in orop y ie lds  assumed to result fron the 
use of hedgerow clippings used as soil amendment. 

Sensitivity tests af the values used in the analysis of the 
~~&x:Qw-~lltilisad-as-forage indicate that the very frvorablr o m -  
elusion given above is quite robust to ohanges in assumption 
Vaaues. The atepest dmp in the calculated IRR (to 22 per-t) was  
obtained by reducing the rats  of hedgerow installatiun from 9 
mPrs gear hour to 1 xheter-per Iaour. Lowering the asisw&¶ hedge- 
forage yield to one-fourth of its expected value rmhrced the 3RR' ko 
about 29 percent. A aimilar reduction occurred when the number of 
animals produced per dry matter ton of forage was reduced by 50 
percent. In a l l  other tests, the IF3R remained above 30  percent 
w i t h  moat results lying above 50 parcent. 

CONCLUSION AHD RECObfHENDATIOWS 

We would expect farners to be avid adopters of tho hedgerow whether 
they used its annual produetion of biomass for fodder or for soil 
amendment. If the farmera are not adopting the practice as we 
expect, then, the Project and the farmers must not share the same 
understanding of the hedgerow. To address thio situation, we nuot 
first be certain that out understanding of the  productivity of the 
hedgerow ia correct. This implies a research effort to verify our 
prduct iv i ty  as~umgtions, The sensitivity analysis results imply 
that technical data collection efforts relating to understanding 
hedgerows-utilized-as-fornge shouldbe focused on erni'malproduction 
per matter ton of forage, hedgerow yie ld ,  and hedgerow 
installation t i m e .  Fully understanding the hedgerow-used-as-mil- 
amen-ent requf rrs vorif ication of the critical assumption, used in 
the analysis, on t h e  difference in y i e l d s  between hedgsrow- 



prateattad  plot^ and traditionally famed plots. 
'. - ' 1 .  ' 1 

N e x t  W e  must understand the farmerst point of view. clearly, i n  
tim- &S&WWB** ~f j & f  hiemy ,and isrl w ~ t w t  e$ a cl*t*~~hr&@- 

t a  W%t bCB bmed Tan W * m l '  ~ & a w  t& 
* l W t ~ r '  mil &a@Laa r ~ ~ ~ ~ f ~ - ~ ~ ~  r&marcth S-$SD&, - . 

-2s analysis rests on pieces of infomation and assumptions. 
*ojr -rSaw*w ~ssmaptbon-lurrt br nsdrratood M& c r i ~ E p m i  ly 
*Pa44a Wor& 'tkac M~kyiFf a '@an Im m' ~ s e l $ a ,  mw, mm&&a *w imhnbG&a %Mi-& awl Mt&e* M o w 3 ~  of #le mmaby 

+is ewnemk& IPe  eWbu&@M to mmaLar @&omty%b 

i=lir wSba M 4 U i e  '@3@&@t94ans1 ~ 8 2 3 ~ m  r-6 a&& 
gags I& ~~~' OZT -a 3$mftatime that: aoaZd km 

ad-rarsed in the next iteratiw oP thi* $njlLmial 

I hMe set* k h  a m l ~ i a a l  m o d e l  kn a f a r ~ h i ~ h  that facili-tw 
&m@iti7~ity &&sting. ao, I iw i to  raaLder# to suggest for t- 
@Wk*Let. +esBuapkbori reter , pethaw, w 9 t b  r@q5anz&Zy rpaacrif f o va lws -  

X wuX4 IiIm ta thmk ~ O P B ~  team mmbms wko have r%viewaU art 
1 &aet af this , rsaauty, $rank lw&kw1, 
€&u~wa, enrag Brady, @xd IlWul Wakwab* meir cosmnka were giwm in 
k4m -3,t & . khe gemera1 call1 for miti@* a v d  a h -  
awed a 8mmtank.i~l re-wahatbn o i  #e z=. I wma&d aaio I&* $0 

m & M m  who have mntribuked &I$-ioas, name*, ~&&lp;a 
Bmini.d= etM ~mwl Ssemtdw~l* 



Analia sa-a, ki baea sou enf6maoyon disponib ak sou k& 
sipoaisyon, montre ranp vivan lesena itilier kbm manjr M t  oa v m  

-1lr: Ja kons&&me airexaxis Xajan ki envesti ak 'lajan ki r a w e  1P 

I p'kplllpam famn yo i t h l i z e  *&-a k~unye-a (san ranp vivarr) ak lr3t 
faSon yn ka i t i l i z e  t&-a (ak rang vivan ki sWi k b  aanje Mt azl 
bpm pou q s m  tP-a pou bay g l i s  tandnan). 

L& p Imlicfle benefia rwnp vivan ftiliee kba mnje Mt b y ,  eta 
yo rele nan donormi to randman m t l n  (an franrer "tau% dr r-at 
internew; an angle Wfnterrnal Rates of Return: IRRw), Pi plis pmm 
W*. Sa ki a-like benefis sa-a 8% manje bat rsnp vivm-an bay. M 
ranp vi~aar ffnn anstale sou ta-a, bat ki mnjr  fouray ki soti nan 
raw v iwn oa yo rapate 40  pmsan p l i s  kab e akt iv i t e  --a mnde 

I =@no travay pa- li agrikilta-a plante k f l t i  tankom mayi ak pwga* 
m To randman entan jaden ranp vivan i t i l i z e  pou angreae ti p l i s  

I 
pase 75%. Rezon ki esplike benefis  sa-a, as rekbt yo ki vin 
w a n *  o ki uin p i  regilye akba fay ranp vivan yo ki wngreste t i - e t .  

Nan ststaliz an-a gen yon sari t&s yo fi pa3 W& ei done yo bym 
chita, T&e go matre chif yo jwenn pou r&np v i v a  i t i l i z e  k b  maanjr 
W aos amlid, Yo jwenn to randman entan kf pi ba yo (jish 22%) 
1.P yo dimfnyo v i t b  pou enatale ranp v'fvan 5 mat a 1 a&t nan 
in& da tan. Li yo desann ranban fouray rang vi~an-an a kq 
( P / 4 )  de sa li ta aipoze bay, to ranaan ant& nan &binye a 29%. 
Li desann tou 11 yo redwi a rawatye kantfte bat kf pwodwi pou chak 
tan fouray ranp vivan-an bay. Nan tout l6t tBs yo, to randman 

E l entin nan rets p i  wo pase 30% - majorite chif yo p i  wo pase 50%.  

W 
Dapre rezilta sa y o ,  nou ta atann agrikilta yo ta tr& enterese 

aciopte ranp vivan pou s&vi ak biomas yo (f&y ak branch ranp vivan 

L yo) ou byen k4m manja bit ou byen pou angrese pou bay p i  bon 
reEBf:. Si s i  pa ta fit sa vlo di agr&ilt$ yo ak pwoji-a pa 
kongrann teknik rang vivan-an menm jan. Man ka sa-a, nou ta dws 

1; rraande tat nou si faoon nou konprann randman (pwodiktivite) ranp 
vivan-an kbrm. Sa sipoze yon e f b  pou chbche verifye sfpozisyon ki 
mat nou fa analiz la. Rezilta analfz pou kontwole si dona yo 

I: 
solid t a  d w s  baze sou rasanbls done teknik sou itilizasyon ranp 
vivan kbrn mnjs  bat. Ba vle dl, ohiche konnen oitou aa bat la pwodwi 
pou chak t6n manje sW ki aoti nan rnnp vivan-an, k a n t i t e  f&y ak 
branch ranp vivan-an ka bay, mk tan puu emtale ranp yo. Pou byen 

U konpreutn itilizasyon ranp vivan pou angtese t&-a, I f  manda pou 
verifye etipozfsyon ki fPt nan analiz la pou tabli diferane randman 
jaden ki gen ranp vivan ak jaden ki pa gsnyen ranp vivan. 

I I 



A n a r w i t ,  nou dwe konprann jan agrikilta-a w B  kesyon-an. Pou 
pwofa-a kapab ef i k a s  e kbm apwb~h li baze sou ea kliyan-an vle,  yo 
ta dwe kons5dexs sa agrikiltP-a panse. Si to adopsyon yo pi ba 
p r  sa yo atann, repops pwqj8-a ta dwe baze sou fason agrfkiltP-a 
w& pwoblPm yo. Sa ta mandb ydfi rerchh6h ~rSqyo-&onollik. 

&~aliz sa-a chitar sou k8k errfhaelyen ak X U  aigoe%syoaa* 
K&dQntr@ a m  4%-w 1i papye &a-a awe wen ironpnnn, dwe Lrit4k. oh& 
&nu silpozfsyun Iri fat nan analiz ba-a aman yo &F;i ak reeilta 
yo. Tekniryen ak moun ki konnan &ist&a pyfa&n-rul p l b  paare 
akonarair ki SQ travay gaga, ta dwe ekaamints analia la  an Ietny, 
taut $dpuaisyon ki Eat yo, tout t i s  ki g h a t  identifya erQ poeib ak 
l%d- dam p. Sa t a  ka itil puu poto koraksym nnn fason 
m a i t  fat. 

b n  fQ nodal analis aa-a yon fason psu fasilite t i t s  
kmtwola acan~iblits done yo, Oeri tou,  men envita mom k-ap If 
ppya sn-a pwopoze kik  sera sipoz$qyon sspesfal, potat kf gan 
enp&tana rejional, pou tests yo. 

men ta reman remastye moun nan ekip  pweja-a ki te bay kak 
l f& a t p  p t q u  hwuyon pklpym $&-a, mwen v pale  da Frank 
B ~ o Q ' R ~ ~ P I ,  Wmir Shannon, Greg Brady ak Abaul Wahab. Lid* yo bay 
t a  raatrs ha-n m&d kritik aou sot pale yo e yo tr p&Mt nou pate 
oharrjmn nan evalwasyon to ranban entan yo. Wen ta ren- 
-&#ye tair m o w  ki ba nrau k& arnf6masyon pou fi analiz la, swan 
v l e  palm de Hike lannisker & Dean Treadwell. 



The goal of this analycis is to provide intomation usePul to 
~ W S S & ~ % ~ ~ B ~ B Z S  in dea$tIirmg narkat tn doll about hedgaraw .intamen- 
t&m@ pwaoted by FLVB. Tt is b ~ g ~ & .  $kt th$@ fnforntion w i l l  
artM pro$.ct Qniefcn na>)wrs to W i d e  what (i,f any)' h&$l?i~a- 
tb.a ,need to .ba =& ,i;n tb. t-iquw wed t ~ ,  , , p r ~ g \ ~ t d  lieB$g.rws 
08 in the b w a r o ~  teohnoLog&oaF paclkage itselt., Wlcision biskera 
sIa6aM also find +b. analyst& u ~ f u l  in deciding what' (If any) 
a&&f%fcsmal Ixllomation n&a to be develop&. 

Th. W.Etiw of this ini t ia l  analysis  of hedgerow. proaroted by 
m. wet 

It t o ~ e t e r m i n e w h a t ~ f o ~ t i m c ~ u l d ~ d e v e l o p e d r e ~ a t i n g  
to khe f inanc ia  parfor@an~?e af hdgerofrra using existing 
information, and 

2 .  to demonstrate the state of existing infomatian relative 
to a Bore precise fimnaiatl analysis* 

fn the -1lcming mat@rial, I will des@ri@ the analytical proce- 
d m ,  highlight the assumptima used, diecuss the sefisikivity 
aw&yi%m@ and r e l a w  i l w n g a  and draw conulusians from the 
analysis. f illuetrats the w i t i v i t y  test raeujlta with maMs. 
The results are also provided in tabular form. Appendix A 
iP-Prntrabes the spreadsheet mdel used in the analysis. 

f 6a-i- the inbrrnal rate of return (LRR) of the stream of 
in091sltment input a)nd output for an invomtmat in a 

hdg%1~#1 cvsr a ton-mar period. The analysis i s  d= 
spma&sh~e%, set-up in a faahiun that allows ruenaifivity testing of 
the Impact on the X R R  of changes in basic assuapt50nrsr wed, This 
also will allow us to teat specific  set^ of assumptions suggested 
by inuPeaC&d readers, 

Firat, I developed a base-case scenario in which I asawnad what 1 
cansidered to be reasonable and conservative valuer Far the 
cr i t i ca l  variables in thm analysis. Then, in a sensitivity tasting 
phase, I selected individual ~ari&ble~, changed their valuers and 
sslcaaleu3ated the Sm. Them c3.rmged values and associated I- are 
displayed in the gxaphe. mile te~ting one mriable, I held the 
values of all 0 t h ~  variahlw at the ir  boo-oaee levels. Note 
that this method doee not provide information ofi the synergistic 
effect of changing more than one variable aimultaaeously. 
Sensitivity testing was restricted to the scenario involving 
hedgrrowo-used-m-Pwamge. 

Hero I diacuas the major assumptions used in the analysie. I would 
appreciate your critique of these assumptions and auggestion~ where 



I night obtain additional relevant data. 

1. The hedgerow is placed in a hillside plot used for.%- a w L  
. u p p  of ~ i a e - b e e j n  anagciation. 

- .  

a *  Tit&. h o f  l.&daand& p ~ a W @ t i w t  @an m e  W+ ~~ W; 
., . @* E w " ~  ikdiwPWc I~"o-Wr(%ll, l & e . h w ~ :  

f&oa$s *%he amerm of bfkl a*iXife tw psdfsctb gtr-a.. 
&fig#, 8 4 ~  'k~wt, 'if E%, n t - i  M 1-a jw s-a-~ 
ixpiBit@d, '-rntp wm1d W Hf 3e&chBon ' In #he assobiatsd o ~ O p .  
ha: the inataftlation of kW k k d g e m w  mid he mLative&y 
inexpansive, This  wmld e&anee %ha v & l w  o$ the B e d g a t  
,b+maheht. In a land-conatrain~d situation, such as found in 
16st -kt& of Haiti, T Mlibve tiha assunptfon #xat tha,mwunk 
ot,laad-a fa.rpex works eannot be easi ly  expanded is the metst 
+pp?opiqge 2 + ~ & g p t l b ~ .  . iapXf&~ t=Wt th* value of the 
axow kwlab$idf bLL tha 'h&gee&& &Mpm4Zant coot of 
WQDW i n i t n l l a  t ion. 

3. The stream of input aild outpuk value+ E m  the f n t e m a l  rate of 
. rqturn ana)ysis is the difference in investment and product 

: valw b- a t#ikisskally Parma pie* and the Bane p3ot 
f m  w i t h  ma addition -of had@Pwsf So, I an B a s i d w i n g  
ori&y-#ad& Cle$m~to  of the f a d l 3  &perat&- that will aham 
9%& t h k  i n s h ~ l a t f m  of hedgwcw& &I S - m e e r  rpacings,. 

4.  Produat Value. As a measure of prdwt value, I have u r n  
males revenue minua the labor coots of produaing, harvesting, 
and making the  product ready for market. I aeeumd a o m  
brutare prqduction area and reducedthe amount of revenue and 
e$penre ns3ociatd with the trdkditfoaal crops ko  a t a  
ti$& a m ~ p r i a t 9  reduction in khes~ mluw whm t b  h h d g m  
are in plat%. Specifically, 1 used 6- presented by Zaylm, 
p. 36 ,  f a  an (me haetare) abesscria%eti c&sp 'of maize bemw 
az f;oll.ows, 

Number of person days labor for opsratidns om both crew: 
roil preparation 33  days 
g l d t i n g  30 &ayd 
30Wf iig A 

'To>- 1 5 1  day& 

blwbr of p6rson @$yo foq apefatgrno exoltxsive t o  maims 
b*l;v&a%$mg 8.33 days pax: ton 
@4% t : w & n t  processing dayia par tam 

Total 19.33 days per ton 

Number of parson days for operation aelw5ve to beans: 
harvesting 75 days p e ~  tm 
post-harvest procressing days per ton 

Total 86  days per t o n  



Bd, T 'e%%+au1&4d exp&mas as: ( (51 ciay~) + ( 2  , sea@~na) * 
f# ha. )+(19. w iay.1 *(;torw,. maire h a m & )  + (81 dap) * (kens 
beans bagV$~&ed)')*pvhl~e ,of' U3cror par day). 

ti- far f a r a p  (at biomass) is a or i t ica l  value 
.&m@@e. it MprrsUlt. the, attjor a%psmiu~ aesodihd with! Ewag. 
. bdb b f i )  Ww,@t3on a&, thus, has r rnaj.0~ iabpaot m. the 
profit&i'li'tif ~f n&w pi?&ctiee relatlkve ta a& t~a&kkibml 
practice. Harvest t h e  for forage ir also n rn- -in- 
-1qy.1~ I have .iwM t w l ~  conflicting figures: one calculated front 
WwT, *be% from F1edM a& X & r d L  3. have used f-Ewrmo 
rsldtLag to tfce mon~~uS.t:hr6, g k w  by Taylor,, pa 554, to 
eskima%+ $mt one crop from a hectare of forage can he 
harv&ehd 43 &yo err that 3 ampa can ba hawsmt& in 126 
days. Fleming a'wd Karch, pi 26, usr 3 labor-days as eeairaats 
of time required to harveet three crops of forage from 100 
square meter&. This  traplies 300 larber-mya p e  hatare OF 
&-at twice a@ auch a B  calculated from Taylor. 

Xn khr bama-case analysrfs, X have u m d  50 la-b~r-&ays per 
harvest and have a s w m  that there w.i l - l  be w . h a r v m & t a  per 
year (3*50=150days). Following Fleming and Karch, f assume 
that the *&a1 dry ~acttrr barwasted in one year will be 21) 
t m ~ .  1 use thil to- to e a l a a l a t ~  that  each ton o f  8- 
tttatter Qorap will require '9,5 t o  IS labsr-@ays ClSOJOO-7.5 t o  
3 60r30*25) to harvest. 

6,. , Rate of ttecline of amp yielden in f i e l d s  not protected by 
'hedgerows if a&#med ta W$ 

1 year l@% 
a f t e t  a years 21% 
sEk@r 3 years 27% 
afbr %uhequent ymrs 270. 

These asoumptions have heen provided by Brockman, per#onal 
~ ~ i ~ t f m ,  who refe~rad to Sha&RZ3~n; Bye and Greenland; a@ 
G ~ ~ M W  i-h making th5s ~u$gemtion. 

7 ,  Rethe sf aharrge of trap yields M h h d  hedgeraws i r s  zw#?uaaed p 
w* ' 

FUI-I  row Soi L Amenbent Hedgerow 

year 1 -20% -30% 
y e  P -30% +B??B 
ywr 3 o t  +a11 
p+W 4 -28% +%%% 
yebrr ' 5. -2 ~ 1 1 t  e~ 
year 6 -27% QO 
auboequent years - 27% 0 % .  

These assumptions have been provided by ~ r o c h a n ,  personal 

7 



commaunication, who ref erred t o  Kanq, st a1 . ; Nye and Green- 
Isnd) arrd GBET-FAW in asking t h i s  au-bl-don. These figures 
reflect t R  aasmptions relating to the impnct: the heagerow 
biomss will ham on crop yields. In th. met5 of the *age 
hedgerow, the biomass production is harvested for animal 
faddert Wlus, there is 'very little contribution to soil 

, E ~ t i ' l i t y  from Ulr hadgerow. Xn contrast, whw the biomass is 
Used as a a011 atarrr&tent, t h r ~ u  rare eWtantUl  iirrrraascu in 
crop yields in yeare 2 ,  3 ,  amd 4 w 1 M  yield# ~tabilieing 
ltiramaf-, 

8. VaTUe af maize is aosm$fd be H$D.QD er kj.llo(~a$tian 
d e l l a m ) .  Vwlue ~f bane im assumed to be I!? $0 .60  per kilo. 

9. laiae+mm .~-i .tioi yie ld p a  hectare LB 500 kg  mi^. and 
20'0 kg Mans in a single cropping season. 

15. Mmbr of maize and bean Grops per year is 2 .  

11, Hedgerow area per hectare when hedgerows are installed on 5 
mber intervals is 0 . 2  hectaree. Source is Treadwell and 

- CutwtPd, -Ring Docusent No. 14# p. 2 *  

12, Yield arxd value 02 tradi6ional fodder. Yield par hectare is 
Wrwed t o  be equal to the  yield o i  dried grain. Source: 
calculated from A l e k c f i  et al., p. 14 . The value of thfe 
etover is assumed to be 10% of the value of Leu=- fodder. 

13. Value d fofage grown on the hedgerow is expressed as the 
market value of goats it can produce. The per t o n  dry* matter 
basis value of mucwena fodder is expressed through the off- 
take (number of young goats sold per female) times the sale8 
price. It is assumed that  each ton (dry mate- basis) o f  
forage will support one small ruminant unit, a female and her 
two yearly offspring for one par.  S m s  is Treadwell and 
Cunard, Working Docuxnsnt No. 17, p. 10. 

14. i c e  of year-old goats weighing 50-15 kg is w$30.00 - 
K$35.00. Source is Trsam-11, personal mmqnicakfan. 

1 Yield of fodder per heckare is as follows. The 1 
source of these figures is Brockman, citing work by Shannon, 
and Xang, & a Brockn-Fs amiments relating to these and J 
other data are provided in Appendix B. 

I 
Year 1: 5,1 tonofhectare from so lkd stand 
Year 2: 11.8 t~ns/hsctars from solid etand 
Year 3 : 19,O tonr/hectaro from s o l i d  stand 
Yaar 4 : 25.5  tano/hectare from solid stand 
Subsequent years: setas as year 4.  

To obtain the quantity produced on the hedgerows in the  bnae- I 



- * . . ;r  ' 8  . - I  J 

- . - . w e  ~ z M w ~ , , ,  Oae'z*a~aa ~ q i 6 i p x y ~ ~ & - ' f ~ ~  I _ q @:a. wince 
*.Jugd(y~gv aR&a. pp*b@* . . ,>-  .b , .  O .f , 'Yw3wmLI;'. , 

. - 

aab&t.di by & w a y i n g  
, 

per hour rats. 

&YZ& I#?&WS$S 
L,,. ' 

I h.9.. &a$&& the f qlI,Wgq osr& fw..-inq the 
semlt iv i ty  of tha re$ult%" teXertIw 'fa&* b q  m 
aha@@e# &a War L ~ B W ~ ~ ~ Q J I S ~  In paking the  analyses, I changed 

of tkm *ti&.blgt kfw k e h d  avmz a ~aki@e QE 
ka he w ~ ~ o Q & ~ & Q  nr- pteaikiBhly t ~ k i a a b b  and 

m&&1aak@~ d a *  TW qa1xl;tgs of 0 ~ x 1  &tar v&lalles Wemi# held 
~8~~~ vaTues* Note timt tasi* aeehud nQt 
.a& on khr grynergiat'W effect of vehang%hg m W  than 

mm vazr3ieuM S ~ U ~ ~ W W U S $ ~ .  ma &QhifJ:anee .af &&pa%l &n ~ W W  
a s m i e m  )ae .- $a Wlie - . r  assm&aC:ed :nitti i~bteh 
-1~ftPvity test. The vdluea are also prot!tant:thd ifi T&bIm'l. 

. . - .,. - 
: 7 . G -  8- .QE lutas of , beexow i n s t a , ~ ~  'pr how.  hi. 

. m a  ~nuLt3-pl$ed b$ the as- amst a#. Tamr -ntr a 
. - m-2. .gm&icon of  -ha@&rW imeetullpn't cmk i  &Milable 

- ~ t imb . ; ,Zm fgm @QU~ I r 5  to '5 P.r h w *  - . B m g i u  
4 W i t y  tecW a. beqbl,ing og -&e a.~acfrtltb TRW th i s  

qp insgqllationl tine utiw~. 'b*' qpp- :ta be a 
msygWw+~$ve  &xvqtmmt unt4ar-W~ bkawyme m & r X %  fvhficrh 
&esumm 5 mtekii'per hdm) -14 d@u$&ly b. UI AWQMnt 
w i t h  one-half the  pwo8uertive apabiw; Thwri iimHJ'$Zac5iere 
$pfmq%iq~, $s pa@+, on t h i s  variable befgrbt #e attractive- 

? !- : ~ l  we. &&.raw can be iuTW 'a redi&&.d. - '  The ' graph 
: .awrwist*d w i t h  i s  t**t i 6 ,  ihm 1. 

. . 
. #  : . ni iw-~t  fa&. rn* 4iqh.r *a yiag;ar  t - . p t ~ r s a  

. h.dgpppVI XIho .Ore a$tmdt+e &w h&tqemW in+--. To 
teat %?%Art artnaptf on, Z +emir& +he'- t a w  Wl2rl from 
5 to 30 tons per hectare (on a s o l i d  s~WW~,b&skw~.a* f w d  
t h m  rehead IRRr varied fxom less than 30  pgraent to mare than 
70 peraerrt. TRe graph a~eociated with th i s  test i s  shown i n  
Figure 2 .  

Rwbrra Produced and Value o f  goat. The value of er Q % Y ~  
yield of fodder i s  directly relatad to the pr ice  m d  n* ef 
animals produced frofa the fodder. I urred a goat bcauso 1 had 
information on goats and felt goats would be mrr 1bkeXy he 
able to use the type of fodder produd than would other 
animlm, Ruminants are the only animals reparted t d  be 

9 



capable of utilizing Leucaena se 100 percent of their d i e t  
w i t h ~ u t  hamful e f f ~ t s  (Qff>icq of International Affairs, pp. 
4 1 - 5 2 .  Also, th- a@peara to bs ,an oppetmfty  for inoreas- 
ing the quality of goat produced and thereby racaiving a 
etaWtantirally hkghar market price for the aniaal (Treadwell, 
perBcMl a@am~icat ion) .  In aqtual practice, an animal other 
thu! a gokt m y  be more approptiate for specific iifming 
apt-. Howeyer, thia Bay rctquir8 the addftiern to the 
a-fmrg syatm~ s f  adaf tional source6 of  food for the ani~alnr, 
prham, by mbstitukiw other plants fbr s a c  of *he Leu- 
mma. 
Under the base-case assumptions, the more valuable the goat 
and/or the more goats produced per ton  o f  faxage, the me- 
qttractfva is the hedgeraw investment. The graphs associated 
w i t h  arrt? tests ore shown in P i p r e  3 and Figure 4 .  

4.  %%a% requited to h a m a t  me f*@er* During thht  portion of 
*a crappfng year in wh$&i a crop is behind the  hewer^, 
na-1 hwvesting nf the fodder is r-iretl to prdvefit damage 
to ther crop by the animala. Ihe m o r e  time required the 1- 
attr&Ave is t hedgerow investment because the higher 
harvest expense lavers the resulting net return ta aanagmhant. 
In the graph amaciaterdl with this test, Figure 5 ,  this 

J 
relationship i s  seen as a downward sloping lfm. 

5.  Value af crop (maize-bean association) b a i n d  hedgerow. 
J 

B#@qar~ws placed on 5 meter-intervals as normaEZy prercriba 
by rxtenwfon agents occupy 211 percant of the mopping area. 
The value of the crops previously occupying the spaoe used by 

J 
the hedgerow is a cost o f  the hedgerow investment. The Less 
valuable the crops, the  mare attractive is the hedgerow 
inves-ent m a u s e  the str ikf ng , positive difference in 
gmSLtabi l i ty  between the hedgerow fodder and the traditional 

J 
mapa bee-o more prunouncd. I 

d 
In the sensitivity analysis  I varied both maize yield and bean 
yield independently. Here again, one Would elkpact ~ y ~ ~ b r q i s t i c  
effects. The associated graphs are showh in Figures 6 and 7 ,  
These two line graphs slope downward to the right reflecting J 
the gact that  We more va&wible age the crops given up to 
imtall .the hedgerow the less attractive the tl@&gerow in- 
v a i t m w t t  b@-s. 



FIGURE 2. 

Yleld of Fodder vrs  I R A  



FIGURE 4.  

Value of Goat V r s .  IRR 

- :.:;I 
C ' .  . - .  



FIGURE 6 

Maize Y i e l d  v r s ,  IRR 

" I  





Labor Coot 
Per Day 

Value 0f 
Traditional 
Fodder 

m - r- 

$2 .DO 
$4.00 
$ 6 . 0 0  
$8,. 0 0  
$10. a0 
$13. oo 

Metso a f  
Hedgerow Installed 
Par Hour 

W XRR 
r--t--r - - r d - ~ Y  

1 22* &% 
8 44.86 
3 60.7% 
4 73.2% 
5 a 3 . s  
6 9i,9% 

ar; given in the text unde'r the heading: Semitivi+y 
AnaJyais . 



CONCLUSIONS 

Considered as an investment, f leocmn hedgerms, used either as 
forago or as ao i l  amendment should be very attractive for Haitian 
hillside farmers for whom the assumptions of khe analysis hold. J 

The calculated internal rate df return [IRR) foy the inves-ent in 
J 

a foram h a d g ~ 0 1 ~  is over 80  percent for the base-case scenario. 
The factor causing this very attractive rate is the  very high 
rrlative profitability associated with the forage produced on the 
hdgerows. Marketing the forage through an animal produces 4 0  
~ m t  more Favenue and less labor expense than the crops (corn 
and m a )  given up when the hedgerow is installed. 

S m d t i v i t y  teaks of the values used in the analysis Indicate that 
this very favorable conclusion is quite robust to changes in the 
underlying assumption values. The deepest drop in the calculated 

I 

flSl (tu 32 percat)  was obtained by reducing the rate of hedgerow 
f-llatien fron 5 meters par hour a 1 meter per hour. Lowering 
the arssnumsd hedgerow forage y i e l d  to one-fourth of its expected h 

value reduad the IRR a a b u t  29 percent. A similar teduction 
oeeurrrdl when the n w h r  af animals produced per dry matter ton of 
for- was reduced by 50  percent, In a l l  other tests,  the IRR 
remained above 30 percrnt with must: results lying above 5 0  percent. 

I 
results imply that project data collection efforts relating 

k& &erstanding h@dger~w adoption rates could be focused on these 
&re, relatively-simple-to-obtain variables, animal production per 
dry matter ton of forage, hedgerow yie ld,  and installation time. 

I] 

endati~no m a t i n s  to Foraae Heda- 

The high pr~$itability of animal production relative to crop 
prMuction ( a r n  and beans) provideo an incentive through which the 
p e t  couLd address ita dual objectives of increased farmer 4 

fncme and soil consamatinn. Thus, working through animals may be 
an effective method of pronoting s o i l  conservation. Dhe concludes 
that decision makers interested in promoting the uea af hedgerows 
on amall-seals Haitian farms should consider promoting the  

i 
h@qerows as fodder production wits. This implies that project 
decision makers ~ h o u l d  consider modificatioh~ in technical recam- 

r~ I mendations to maximize the valuer o f  the forage and parallel 
- % f i c f a t i ~ ~  in oxtensilcm~ mswageaJ Co e t s s i m t  produma interested 
in faage  production. ' 4  
Helping farmers produce more forage is only one step. Providing 
farmerm with training or technical inputs that improve the 
productive performance of animals utilizing tho forage should also 
enhance the attractiveness of cultivating forage and indirectly the 

J 
attractiveness of forage hedgerows. Helping them market the 
forage, either through their own animals or alternative marketing A 



U A , . ' :  ., , 
~11. iidalwl=ii intLtn.1 t a t *  M kiittlht (Ill)  bear,^ ~ g e r ? w w k ,  
gos-.oil-awmdaent is ovmr 71 percent fox ths base-~ase S-&U. 

U .@t&gg crawsing thio very attractive rate is the s i a i f * 2 w 4  
3~ +hen sW3liWm An. & to r.wV!lt 

~ Q B B  af -hamow cP@p$m#s wa -if . 

I I 

Crop yialas associated ~ 5 t h  *I #a$&- t Wg=,W@ W% 
s s w @  to increase ~ I q n i f i c s b l y  &arfq=on&, third,&$ 
wrth ywra and then remain W&wtant. %b&s t s  in dr 
contrast to the yields on the Mpra&~Wd, ~ i ~ ~ l  plot..dW% 
&rqp yields we assumed t o  b g i  La pwaenk .it= the  fire c@$g%@ 
year, 21 puromt af tar th& s~oom y e w ,  wrd at r oonthuou$a rrr ,&t 
27 paroent por year thereaft.. Thus, the df ifax..nor in nee ~ n b b  
W t y ~ +  qs, soil-amenPNnt hedgerow plot  and the unpr~te~teh, 
$g&Xt'icm1'1 glcrt: @ Y e & @ &  an bpraaarkyeLy 1-a retun ta *p 
*y4Fumwt trl k&gerows. . - 

I 

Sinae the benrfits of  oil-amnmenthedgerows accrue over ti-, an 
appropriate extensian program may also require continuou~ caifert 
owtr time. Simply ertablia~hing deaonretration plots  requires three 
to far yearr. Project extenrion mthadologira and the apeeta-  

I 1  tfanr relating to Project outputs should be nodified accordingly. 

In l ight of these very favorable rates of return and mounting 
evi&~noe that Project FLU8 farmer-clients in so= arena are not 
avidly installing and managing hedgerows, one canclud4is that 
semst:h$ng ir wrong w i t h  either thm hedgerow technology itsalf or 
the rxSrmsion isystem delfv9.ring it te f&merr. To aaldreess t h i o  
problwn, the Project should first be conffdlmt in its emtimatee of 
the prduet iv i ty  of the hedgerawe under various cl imatie condf - 
tions. This a o u l d  be the f m e  of Project-erpoxletor& technical 
raseaxch. 

Be~onQly, the Project should understand and doament, for ressearch 
and extenai~n use, famera opinions of tha hedgerow and the can- 
straints they face in adopting and managing the hegerow either for 
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APPENDIX A. BASE WSE'S-MEET HUDXL 



H--PW@d Plat .*---- .*I.*-- I... **.l.f ..-*---111. 

P W .  Ehongr cmp ylmid 
V a l #  in  yield 

b, mIza b w m  
334.5 -0.2 800 320.0 
2S7.6 -0.1 720.8 m.0 
144-9 6 0 a . 0  
M.7 -0.18 590.4 236.2 
0.0 -0.21 446.4 ta.6 
0.0 -0.8 XQ.5 lW.O 
0.0 -0.27 a4a.b 99.4 
0.4 -0.n 181.4 R.6 
0*0 -O.a trz.5 53.0 
0.0 -o.m %.T 3817 

4. DW tom trwlitim fn&#w ~ l a  ( erwmr)* f t rop  ytaldp/IUOO k$ 
b. W. WlI# t r m  mfw labr wpiswel lnctuPka vslw of f a r  rm$ # r d n  

4-: 0 9  w i t f v ~ f ~ s n  c O e y d t ~ ~ p l P  ha)*(# c ~ y r p l t a k r  rwtua) plus h a r m t  & 
~ # o t  b w s t  l b r :  ~f9,33)*( awhe h a w €  rona)*(l&m valw3 plue 
I# *)*tUm h w w t  tmPt irtror miurl. 

Flnw~~taC rnlysir & daeirton om plt In -: 
Mwt i* intwmi rate of rrtwn of t h  dffhrewa In m w w  kt- * tro .t#mtfm? 
f i v e t o n :  vatu, t++ tw te tnstatt h ~ ~ e r e w m ~ l c a m  i s  

r W  qFt#)lfS &r*6 hrPdsy)*t2 IMI@w)-SH St33 
Imr*tms% lfi m t s  fr 1 mt pm h t* fa*- 
&a% hw 4 yew pmkmiva Iffc,  tddrr l  wkur d .* of p d m a  p i c * .  

PF-t tkR 01seomt 
&if*- in  #.t Met Imm Vatw of RaN facterr 
ProFiat-WwW Investat M f t  Perid Invarznt Wit  83.W 

E. 1-'tllOC: d. 
-21.W 3 . 6 t W . M  0.00 0.W llW.90 0.00 1 -1?k3.401 

40-2 46,20 92.28 t.W 21.S 5Q.S 0.545660 5 2 . a  
W;E 45.2 43.1 a9.e 2.00 ~e.u 74,s 0 . ~ 1 5  m.61~ 
$32.$7 3? W 332.8 3.W 6.31 %.# Q . W 7  a3.8732 
3W.S 7.65 7 316.1 4.W 0 . a  ?8*P% Q.mM@ 3W.m 
W.% 18.B 10.05 W.B 5.M 0.49 t2.W o * m 5 # 3  m.@H 
W W.6 18-M tW& 1.00 0-29 5.28 o=OZm$ t&9.&?5 
Z&=W 9.E 9 . 8  163.80 7.W 0.14 2 . s  0.004403 ?5&,W 
137447 7-65 7.& 137*47 8-00 0.06 1.W 0,- I@+&@? 
l?LU -114.?5 0.W 233.Ot 9.W 0.W l .W O.W2& EB.QBgl 

l a t a l r ~ t  vaiw 22a.m 228.585 
E. O i P f t r a ~ e e  In C w k t  Vakw e t  W ~ W  fm badgww-pratectd pie  mill^^ p r a t  wIue 

pmdmai on a tr.$lxlmal p(eo. 
d. Wt 1-t *is (cast d f#s'tdiatiml + (I- ot f~learael + (pf~llt iwest'm?~) 



APPENDIX B 

B$tOCEMMtS COMMENTS ON PrN EARLZER DBAET 6p THf 3 



??a : 2 a d  &ea Date: 2 5  May 9 3  
r i  ,=n:;,~ L ,  > ? { F  ,: I - ~ .  . . ' 3 ~ ,  

m ! FFWS %ro&mn C~py  t o :  

. wr;!; f.s.r..+.* 
a@c3 sthurske % r e  ixaek&P GI&- % wfl s-rt bf = 
m~%&mg by r*%erriw to at w*9c W ~ ~ D I ~ ~  

, 3 0 ) .  T&is work w a ~  carnie#- -- *@& LA? * f&a% 
.&W- l?&& wt WQ@$ om crrwpiw WS8 
a & w k r * s m  ', ~ & a l m t  n e  p31 W r t a n t  faatb%) 

+ ,  8 * 

The P-ultrir of this re%e&r&.ra;awide -knfa~~aB$o~ to at least kw 
the a~sugzpt i~m in the financial avaluation: 

r. '.: 

I 
: - . Ya) ' aia#g& bfde@S#* 1- in .  > y&e&$&. g,4.&*. +tho& li.4gcuovs. In tM 
. .- ;rL k% -&pc.,w~H .I= ba 3% ;m WX: +far tm w- 

ma kr t M ,  . .dtiyA%g 49.lp.fp the rMgr eb 
,&a w, ae-de ,-a. to, the -&km 
tw .&e 2M, ;gka-. %, , @ ,&7% in the f irsit, 

zones in a a q  
ragion# (knclluding H a i t i )  in &id 1- wats aroppd Ear only 2-1 y m *  
ww3 thed Laid fallow for long p%rio& or tiwe - f ~ ~ P ~ , ,  1990 (pa 339); 

md Qmmland, 1065 (p.127)]. A# mnthB&.-fcham,:Bates of 

I 
a b e  wete determined in a situation ~whese -mian was n 

fa&ar. If it were a faator, the rate of dmq+$rm+ he exgmtS4 b 
b even greater. - 

(Dl Fodder Yield. In the financial 1flm4ai~~Ps~ 4% & . p u m e d  to be 2 1 '  t e m { b o n & d l y w e i g h r b a s i s ~ ( ( 1 O t o n s / h a f r o n a s @ l i d  
-""i' ~~y .a. % 

. , 

~~, as in the 

W U r  &eeu@ptian that I would question is that with be&gamw w & b &  
~4 ~~ far forage pxuductiun #era will be an ineraram in wz 
yislcta Q tise. It is t ~ e  that  runoff should he retWeM 43 
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infiltration rates increased. However, if hedgerow prunings are not 1 
applied to ' ~ - ; k & i ~ ,  -%k&a WlL..l%er sa. in % . ~ i 1  fertility (see 
mag, at. al.). I would expect that in-- 'run the decline in soil 
fertility would have a -tar- %n:aiPucnae on crop yields than the 
i-8 soil moisture status. U 

t 

I believe it would be of interest to run the analyeis using the , 
f ollawing values for -the Wse-aase: h 

Rate of decline of yidde in f b u s  u&khaut heagaows: 
.Mte$ 1 year 18% 
Mter 2 years 21% 
hfWr 3 p a w  

-A*-& eaah % & d e g ~ t .  mar ., 27% 

F ~ @ @ x  yiel*! . .-I! 
YW ,%:: 1.6% tonsfha' c 5.1 kws/ha -a0111 - l i d  s t w  
Phr 2: 2 .36  t-/ha f21.8 kmnssiba irerrrr ralfd sk-) 
Y d a ~  S t  3.80 tansJim ( 3 g h 0  tomfha soSid o m )  

I 
Fear 4: 5.10 tons/ha ( 2 5 . 5  toaa/ha from solid stand) 

- 

BUMhqunt  yeartas same as year 4 
4 

Rate of fncrease/decline of yields in fields with hedgerows. 
(This irr wild speculaCion barad on assumption@ mat: (1) in 
f irgtt year yf alas would be reduced in -&on to L.*\d area ; 
1- t~ i~edgmr*, ( a )  that y 'I" e m  ,wouM M ,awiu@ecI 
pragrerbivtaPy in hu%t f a w  yew* as egfack ai .  Be$gmwr on 

, i q k a e n g  mil mistare atahw is ~Waamred ( 3 )  khat . 
swcntaalZy the heecclina in m i l  fertility will result in a 
*-**b~fn dt=f.ihe im yield@): 

Tear 1: -20% 
IPmr 2: -10% 
Y 3:  0% 
YC&P 4: -1- 
Year 5 :  -21% 
Year 6: -27% 
Subequant  years: -27% 

h 

If e 1&9aea of samoning used in > m k h g  mope assumptigpa have 
v@li'$iw, &d%w n cwrtain per&& a9 trapping, land btmm rows 

, ; 9 1 ~ k B ~ h ~ V e a  to aZ1w& to rstaea to; fallow az pluated te a s o i l  I, 

'izh#Wv3W cmp (tB.q$. herbaaewus legtaw). 

f A11 att- t o  rollow t h b  with .om. f i ~ e s  to be in an 1 mhlwi* f a  '-& cam -8 the .%m&gwowta ar@ mn&gd fmr moil W i l i t y  
~ ~ p h t  m- thah for forage pradlustlan. 



TF.a(IYnll, B.D. and A.C. Cunard. 1992. ~ioma~~protkudtkfn from elephant 
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To: Zaah Lea 
From: Frank Brockmah 
Date: 5 Aug 9 3  
: ~ ~ ~ a n c $ a l  Evaluation of Hedgerows 

- .  
- 

Xive m n  thraatehilng Bci @kvi &6a&mu&er$1 to b uerard ia an anq$yrb 
@r W,wm.wbarr hedgerawe arq qnaged for soil fertility. Hawera a 4 

,-f.'* 'a@%n' ihoqnon' s we$# 'Lh - .. 'ZaLim 

Rate of decline sf yields 1 n fields w/o h d g e r o w  (as bdfo*.) r 
.Aft= 1 y e a r  : -18% 
Ste i year&:, -81% 
~ f t e r  5 years,$ -27% 
After each subsequent year: assme -27% 

E&$G af ~ o r e a o . $ / ~ ~ l l f i ~  in fie%&* with hedgerow&: 
Ybair 1: -34% 
Year 2 :  +27% 
Y e a r  3: +21% 
%@r 4: +la% 
<ubrrquent yew&': hssume 0% 

If this looks interesting, 1'11 spell out the assumptiom. 
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