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CHOOINGTHE ISCUNTRATE FOR ANAX'YSING ACRQOORESTRY k 

S~~~' FRO'1A ?ARMZR'S PQZNT Of'VIEWYSTEMS/TECHNOLQGIES 
11 

Agrfoiitr ssteg/t'cnolootes Are lon-term in astur*boc4aso' 

ovo u re a s mprocure efUM~re 

atl&w h r ate a5U'Wh ~ure Cois; 22evlndt 

referred toean the discount~rate 2.21' 2U,2U'2~ 

Three' possible rates ~~ ~l112 1~2' 

21~ 

In most al'75ei conducted, from the f 'rimr'oitfLe 0 
assum that additionakl inptsuriquired.to bring aut 
the tarming system~ can 'iacdwith 40s dl ni 
an asiumption giqjaily facilitati' th,'1 23,2v~sIn-' 

acceptable rate aat which futurIe costs21and'' eti 

"CbsUo 

the'~1 n2112,2 

4a~eoid1~22i 

22w2Sam 

2 

since it only requires the analyst1 to~ tardw 
tarmsis can borrow money. A'ipl" as thdo 
~rate is described in Perrn setal. (1) 

ths 'rt 
'oinn 

'at)ut 
uh 

. 

1~Y 
214l221l 

-oeeinmany st Small farsi 12 a emrvi ot . 
However, 2 s on,, rmrwl nt(­

able to)' bor-row funds, but viii eI thisr have tousr-i m!(eit) 
capital or forego sown productionrnov So a$- t6'be; able' t6 rP 
benefits later.'2) V 

"2 

Gittinger (2) suggeits, 1 2 ithout furte 00ioetot ttuse r 
equi ty cspitAl to used,' the' analyst should 'dot a idne irt* 
treturni.)'a'fam normolly expects rm Qutyc*Ita1 suc 

2 

.2112 

a rate may. for example, be obtained by doteTi njutthe. 1 tr, , 2 12'2. 

on some, axis tinlit long-term term enterprias, 'a' i"s toa 2~ 

orchards, timber trees,,etc.,ras welItas by -deterainingwhat>)1~2 
Interests accrue on savings., 

'2 



lioveivr , on most, smsll farms little eqity capital is used. 
Many crop activities are annual and .ttractluiinly oeaio 

expii~iiT~amiylbou~ or such activitiesi it Is* 
therefore difficult to determine a realistic ret rn to the, 
squity capital. Still, for small farmers, sacrificing part 
of thpir present annual production will often b. the onlywy 
to itprove/ona ure future production. 

11o find a rate for such "Capital", the, analyst shOuld first of 
all try to determine whether the production foreom vouldhare, 
been used for productive or consumptive purposes. If the purpose, 
by means of selling, was productim (investmnt or savings), the 
discount rate may again be derived from th. normially expc ted 
returns from equity capital. If, on the other hand, the productfoo' 
foregone now was, in fact, meant for' consumptive purpoee',(directly 
or indirectly), the question really isi at which rate is, a farwr 
prepared to surrender part of his present consumption for ,afuture 
one ?In *conoutic analysis (from the point of view .of societry a 
whole), this rate is usually referred to asthe social discount 
or consuumption rate of interest. ,. 

Consumption rate of interest for society as a whole 

The principle behind the consumption rate of interest ts that in 
a developing world with many econoctic activilties taking plact, 
future production is expected to increase io that~ future per capita 
consumption is also expected to Increase. itis further argued 

U that the higher the per capita' consumption level, the lower the 
value attached to an additional increase In per capita consumptioe. 
Thecefore , since. the future consumn(tiotn level is assind to be 
higher than the present one, the value attached "to,a unit1 incroa 
in consumption now is higher than the value. attached tothe,: saw 
unit increatse in the future. ~-.A 



The vklue 	attached. to. ech~year's, coots, andbefisi, owny 
.zefarred to as h'discouni actor a tcor 
the Jwe the prsent, value 'ofutture'cos to-knd -banefIts* Tbc--Y 
annual dipcount factor, at'a givein dlsiount rates declin.s owsr 
time. A piua of this'reaentatioK theory is"aLvn" In'?igure I 

factor 

Per caait
consumptio
i ii
 

Although 	 it is possible to gives a good theoretical, explanation
 
for he onsuptin o mst authors. adut .(3,4).
rae intres, 

that., injpractice, a rate Is difficult to daesrulno, not least > 

because the parameters -required are moa 1,jet rzed n 
therefore subject to contention. 

t~i,!,i=?iii~~i~~ii;iiiii!i-~iiiA! iili,7i i ; ! 1 7 : rs iiilii]!:W i;1i=7 17 1; ;il~. 7
m4ost project analysts thorof ore ask thi love n to dater ina 1ii]~ ': .! 'ILii) i ,:D=. ','i!1iW .,i7i'ii=!i.id !ki7:i
 

the rate for them, or simply take the rate received on savings
 
and investments by societ as a wh)ole.
~ ; l! ,,i; t]i!2 = 1:1 

Consumption rate of interest of a project farmer 

con.wimpton 

to determine ini a financial type of analyass conductted 'fro a 
farmer's point of view since the target group is by dfnto 
smaller than society as a whole. Howeveor,nalyst* usually 

he rate of interest should, in principl,,4 b* easier 

711 
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_______Ihert, 

~ mak vKc rtteoffr to esi 
ob ruhy 

aA proper rate, 
h awa h 

ehp 
ratelfM 

oas 
return V~ 

Let, us therefore see whether such an risumption iasvalid for 
* farmers who are considering the introduction of anagSroforestry 

system/technology on their fa'rms, 

* 

*While it may be difficult to generalise, there to a particular
*feature About agroforestry aysttiMS/technologies whicl), sots them 

apart from many other interventions, namly that theyoften aim 
for the sustainability of A, given ailing system~. Agru>forestry 
is therefore particularly suited for farms oa which the sustains­
bility of the existing system Is seriously in doubt., I hasten 
to add that there are, of course, plenty of alroforstryoste" 

'introduced or practised on farms which do not ')ave susr~atnabilic'y
problems. Ik1wever, let us look At those farms where sustainabillry I 

Is a problem, Is the assumption mado about a perceived incresse 
in per capita consumption in the future a realistic one 7 Unlessp
technologies Already exist which tackle the iustainAbility problem,
the answer may be no, lbocause production from such form. to aq"ctsd 
to decline over time. 

"May be". since farmers may, in fact, expect 4 higher per capita 
consumption because they expect income from non- farm acttii.t.. 
to Increase over time.'U be", also because alhuhthe 
scien tistmay have this rather gloomy pictre, the farmer wwwy,
in fact, be unaware of the blak future And act as it everything 
will be fine (In the future), 

Although per capita consump)tion has improved for many mmbers of,
the rural population over the paxt decooos, this has definitely 
not been the case for ovryone And it io even more doubtful 
whether it will continue to- Increase In the future in~ view Of 
the sustainability problemi mentioned above. 



There is, therefore, forW,-v:r'd ftureill t ra6 argumsnt iacotingo 

and benefits for, those f______fowhm r~tr
_onc
 

Sconsuption 
 isexpected In the foreseeable futr becauise of)
 
sue tainabill ty problems. In fact, even a negativedIscounL rato 

may be , considered. Such,# lowier or negative rate votaid render 
Ions-trmproduci on systm reaivl rore attractive tosc 
faruery; than they presently are when the____"____________. l<fsr+ ir noaverage Investmawt or 
savitngs discount rate is applied. 

forsto iraasjnper 

The risk dIscount rate of farmers . 

Perrin at al. (1) rightly p~iints out. however, that. tberoe Is warv~ 
factor which will affect the farmer's valuation of future bmnafits
 

of a new system, it. risk and/or uncr7tainty. Rtassat(5
 

,Aefines uncertaintj. Js a state of mind in which the tndlidu4L 
perceives no, alternAi:Veoutcome to a partiLcular action. Pisk 
on the other hand, has to, do with the degree of uncertaintyin 

a given situation. > 

The longer a sys tam/ tehnologyhasbeen in opration, the 'ore 

the farimr/analyst knows the risk involved. Kany *uthors (&i7) 
claim, for example, that agroforestry tachnologissayntem *are 
le isky (lso miubject to variation) than monocroppint"874 tam* 

Howev, whenrver i technology ftevr inew ilk agroforesy ,froduced 

the farmer's uncer(,alnty about the outtome of such a sysites will 
be hi~har than the uncertainty about the existing oyiten, simply 

4 ~because the system Is unknown to him or her. . .C 

Caerally speaking, farmer~s who are better off (Lae. havea 
relatively high level of per capita consumption) art inclin4d 

to accept such uncertainty more easily than forgers who have 
a low per capita consumpti leel iilnlybecause the yval 
attached to the loss of A unit of cons iption/Incom healess 

serious consequences for the well to do thanfor the less weil 
4 
 : . .. % '
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..... farmers, 
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7 tha followin cobiaton :: are1 poss{ible$ 



7-. 

Group 1. Poor farmers, downward trend in production .these.
 

freswill -have -a-hi Ste risk discount- rate, -while-­
their consumption discount rate will be low.
 

Group 2. 	 Poor farmers, upward trend in production these
 
farmers have a higth-rsk and consumption discount
 

rate. 

Group 3. 	Rich farmers, downwardi trend'in production :these 

. .fnrmers.	 will have A lo-risk and consumption discount 
rate. 

Croup 4. 	 Rich farmers, upward trend in production tthese .- <, 

farmrs will have A low-risk discount rate and a Igh 
consumption discount rate. 

Farmers who fall in group 3 will therefore have the loveset p'romAl 
rate, while farmers inGroup 2 will have the highest rate. 

For these two extreme jroups. qf farmors, It may be worthwhile to ' 

examine whether or not their returns on equity capital end savings 

are different fro-,a those ObLAined, on Average, by others, If this 
is not the case, the analyst is justified Inassuming a lower personal 
discount rate than the Average savings and investment rate of farmers 
in Group 3 and A higher one for fArmers inCroup 2. 

While farmers InCroup 3 seem to be easily Inclined to adopt a new 

agroforestry system/tachnology Group I farmers, whio are also 
potential agroforestry "targets", may not. However, generally 

speaking, the risk discount rate will change ovrtime because 
farmers will gradually become more Acquainted with'the now systesQ 
technology whitL will tAke AWAY the uncertainty about the system]I 

technology and change -it to a known risk. It Is. theroforieqtuite 

possible for farmers In rourp 1 to lower their pe~rsonal discount, 
rate after they have observed, on some demonstration plots, that 
,theoutput of the AF syse m/technology is more'dependable than,~
 

the output from existing. non%-A? systems.
 



l,)reutad hat dicon rat sholdappy prt f he apta 

to borrowed.... 	 . At t ... ....Lbe',r' qu ....re .	 part hasI'l to:"...b,""U~. .... 

ant an p ha4 to a a ....p ra t 

S'.	(borrowed capital-x borrowin rate + otal capital)+(eut 
c apital x returnS'needed to attrjelt eqity Capitaltotal)! 

:;; ;: discount:4 total capitl~a )*. 	 ! ": / 

- Arot~her possible solution is tCodet~ermine"tentbe iso 

.Include t~he borrowed capital comaponent i t+ihe dat.|ination!.: 
farmss".sees I theefor ussfll t partlopthe'
'of the weighted !eeltor' .p 	 so=discount 	 +J4'~~44.4. . . .. ... . + +'"+ . " " +" ++: .. p. --km :+ 4 :+ +P . 4 + + gudine, whicwil enbe ahouldsapply s 

+t %n cats.-

Conclusion
 

isadsumiedi~ aeadprsamto be a valedpersonal asthin t Itghas been that 2the. r rate.odicutthrn'his pape r arglued ateA which future, 
inontodifferent d nty e'rateanithsainat betwee

r"t beeft.. . dicune dife la-sndn.... 	 hav tob t'' wil i he+ 

"finacing Of Addit 	 p .It 

(brrwe c.apital+: borrow-log rat..+ +:otalm,+ caitl (qit
capital retur neeed-t"... '+a+ : :rceity- ; capit'++" ' +: . total-+:+ 
equty r 1 : conump o +foregone+++++,::+':: t +::rsonal+ + rat nf++++f4: " : ++ 2+ pe . +: 

raspa"+ +++ t. tdicun l i e appr+opriat to+ differentiate bo twasn' fa rwrt+ 	 ttlcaiaseems 

.. .. + ++.. .. . +..++ ' + + + -': + + ++"'f+ ++++:+ . ' 4 
.:+ + :r+

++ '++++ .; : + + :+ ++ + 

oluton
o Az~oher ossble s Codetemin the+ ne benefits of
discoun t es usefthe actul rat 	 for each different reoup e 

eq tha 	 be
*N :Ifre rtbe bo wh partyhapitl baed at thace& ain
 

foregone.
 

..... 

:.
 

..... 

:: 

:::': : : : I++':+ 

!>; 	 ii.:i. 

-+ 



-9-

References 

1. 	Perrin, R.K., D.L. Winkelmann, F..R. MOSCArdi and J.R. Anderson. 

1916, Yrom agronomnic datia to far-or rrkconvrnd4ctini 

An economic training~ runwji Cent ro titernaciot%41 

de Majoratmittin de Mjit y Trigo, 41ALci City. 

Pro jo c t. rho. Jo>hni Hapk in t Un ivrr iiv Preisa 

anid Plainning ror N)ivi-op ing Coittlei. 3I.Ic books. 

Inc..*Puhli-,ihvr , Now York. 

4. F.A.O. 1979. Fconmio Analyi4 of F.9restr, lroje :rs. 

5. Rouinsaa. Y.A. 1981. I~tzot'!tio iii l a'xmtte of the Art. 

In "Ri.ik, Prcertaintv anAi Agricultitral Devo~n" 

EdI. ,uMMA4i'mt. *T.A,. *I .M, 3oiar,! wdn 1. Singh. 

6. 	 Ifirou. ? .A. 19,111. Econic pt irilprie to ;%ppr~iiie zigrofwosetry 

pro ject4 . In 'Arv1trlAdminttrat ioti". 

7. 	 Arnold, J.".4. 1981l . F-nmic -onrrainti and incentives 

in arofnroet ry . In "yro~cingg of' t*N.U orkuhopJJ 

on Agrofk-r,' try". Fv'~ihirv, ',''it GCorm~nv (not rt 

pub Ii sed). 


