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A PROGR.~!'rr:D EAFRCISE IN £1 AS rrUTY 0;;' DEM'.AND

For thli:! Bogar ''lurk-shop on tiutrJ.tlon and Agl J.culture, Rt..VlS ...d Jul;, 1981

by PhlllJ.ps Foster

/'

Note

1

2

fa under&tand th~ meanlng of data on ela~tlc1ty of dLmQnd wlch
respect to 1ncome dnd prlce

To understand how elast1clty f1.gurcs can be u!>ed to help 1n the
fonnu1ut1.on of publlC polley re1utl.ve to agrlculturc dllc..l nutn.Llon

In these e».erC1.ses we wJ.l1 assume we are wotlnng Wl th d~[la ted
pr1ce data -- that lS -- data wJ.th 1.nflat1.on removed Thus
J.ncome J.S assumed to be redl lncome (nol In[ldtcd from on~ yLnr
to the ne».t becau~e the general prlce level l.S rJ.slng)
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A INCOIF rL\~)rrCln 0;:' nff\JD

InLJ~e clastlc1ty of derndnd, also cal ltd el~stLc1ty of demand wltl1 rLsp~ct

to lnLO"l-:

E =
k change
1n conSl'mptlon
% ch<1ngc
1n 1L1COrne

= lncomez - Income1
Income

1

C:J.lcuLl t lon 1 Assume

Income 1U 1981 is ZOO
InLom~ 1n 1982 1S 220
Amount of r1ce pu!.-clnsed ] n 1981 (QD ) 15 110 t,g

1
A'lIOunt of r1ce purchdsed 1n 1982 (QD ) 15 113 kg

2
ml::tt 15 the elast1C.1ly of dcmad for D.Ll... toJlth respect to InLome ?

(r .111 J.11 the bm..es and run the calcul ... tJ on on your ca lcula tur )

E =

113 - 110

110

220-0

200

=
o

1
= 27

Ca1cu1at1.on 2

Income 1n 1981 15 200
Incom~ 1n 1982 13 220
Consumpt1on (nIPotlnt purchased) of beef 1a 1981 1S .J Ibs
Consumpt10n of beef 1.U 1982 1b 6 1b3

E =

0-0
r {

o - L_J
-;=\::::::=:'1

-J__
------

l_-.J
=0
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~lan.ltl.or

Not~ thc.lt .In ca1cu1atlon 1 ~ncorne 1.ncreased by 10 percent
CObumptl.On .Lnt.reased by 2 7 pelcent Tlll.S lb h.k.e sayJ.ng that
J.l1cre:ll:>Ld by 1 percent then rlCC CO'1bUmp t1.on ~1l11 .lncrC'1se by
lh1.G latter 1.5 the way .lucorne elastl.c.lty J.S commonly expl,nned

and rlC..('

1.f 1 nco.ne 1.5
27 peru.nt

In C'alculat.lon 2 you found ,1 dJ.f ferent elastlc LLy G.lven the assumpt1.ons
of calcul.3.tl.on 2 ~ ~V'hat percc..nt \\Iould you e'\.Ut.,..ct beef conc;tunpt Lon to .LllCreaSe
when lucame lncreases by 1 percent?

o
B PRICE I:LASTICITI. or DI:~!.t\JTD

Deflnltlon

Pr1ce el.3.stlCl.ty of demand, also callee elast.Lclty of demand W.Ltll respect
to prl.ce, or OtV'TI pr1.ce elastJ.cy of demand

/

E =
% change
1.n cOf'surnptJ.on
% change
1.n pr1.ce

=

Pr1Le2 Prl.ce1
Prlce

l

Calculat1.on 3 Assume

Pr1ce of flour 1n 1981 1S 1000
Pr1ce of flour 1.11 1982 1S 950
Amount purchased 1.n 1981 1S 200 kg
Amount purchased 1n 1982 18 205 kg

205-0

0200 DL -=

950 - 1000 - .05

1000

Nute. that your result1.ng L las t.lL.l ty lb ~ha,t:~~ PliCC elastlc.J tv f1 l'lIt"Pq

are nonndlly negat1ve SOlie \vr.ltcrs thc.refoi.t: 19n1llc the Sign unu \Jr.LLe
Lla<;tlc~tle5 as posLtJ.ve assUlung th.:lt you l--eall.!:C Liley arc, In f..1ct, negative
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Ccllcu1nl.Lon '.

Pru.. c of pOl.k .ll1 1981 l.8 500
Prlce of pork 1U 1982 15 525
Qu..tnL1.ty dCl1laudt:.d (.lTl1ount pUrc.h.lM:>d) 1.I1 1981 l.~ 150 g
QunuU ty demandeu 1.U 1982 l.S 138 g

r: = = =

Dl.d you remember to l.nclude the m.Lnu~ Slbn ?

In ca1cu1atl.on 3, pC1ce deCre.lb~d by 5 percent and consumptlon lncleabed
by 2 5 percent The resll1t1.ng elast1C.Lty floure uas thus - 5 Wlat thnt

lVhnt that meanb 1S that 1£ pr1ce ch.ln~2~ by 1 percent we can eYpect
consumpt10n to chc.mge by half a percent That 1S l.Lke saY1ng that If prj ce
decreabed by 10 percent, consumpt10n would l.llcr<:!ase by 5 percent Sl.mllarly
1t ne~ns 1f pr1C~ uecreascs oy 1 percent consumptlon 1nCrc.ases by 5 percent
The e]ast.lC1ty or demaC'd ,nth respect to pr.lct;.. [or rlour 1n this calculatl.on
1S - 5.

G1ven the assumptJ.ons of calculatlon 4, ,.,hat percent would you e:xpect
pod.. consumpt1on to decre'lse 1[ the pr1ce of pork rl.~eb by 1 percLot?

D
IVllat percent ,%uld you expecL porI... con..... umpt1.on to 1ncreabe 1f the pr.Lce

of pork falls by I percent?

D
,
(That's r1ght, 1t r S the same)

C. DI:VELOPIII:NT or 'lHf CO.t-'C[PT

Now suppose you are told that the pr~ce el.:l~t~clty or dc.nnnd for rtce nronL>
h.Lgh lncome consumers 15 - 2 You alba k'"lO\J th.:lt h~Lh .LIlCOrne householde, co lSU"lP
130 kg of r~ce per cup~t'1 per ye..lr How much mal c r.l.ce lrall tbe 1I1£,h lnCOlllc..
household buy per person ~f the nrl CE' of rl ce f-;-lls by I TJercent De ... t "\ C'ar?

002 x 130 = kg

lIm., much more ~f the pr Lee of r.l.ce f..lll~ by 10 pt...rLent In tcad of by ] PCl cent?

O? x 130 = kg



SuppObe the pr.lC'e ela~t1.cJ.ty of dc.m.J.l1lJ among low lncome con~nme18 J.8
found to be - It And SUpPOc,c Im.,T .income consumers buy about 90 1 L of r~cc

per CaptVl pt...r year How much l"or~ r.lce ~nl1 the low J.ncome hou ...ehold buy
pLr per~on ~f the prlCC oC rlce falls by 1 percent next year?

x 90 = kg

Pm... much more rLce wl11 the 1m.,T Jncome household buy per person l.f the
prIce of rlce falls by 10 percent next year?

x = kg

Under the above a;,sumntl.ol1s, ~-JI1J.ch hou::,ehold l.ncre~:18E..t1 consumptlon more
when the prl.ce of rl.ce ~oJa5 reduced?

The 1\1gh J ncom~ houbehold

Let's tdke oranges for our nelt exa~ple

ASSUl1l<1 Hl£h Income Household

Present annudl per
caplta conbumptl.On 50 kg

1he 1m.,T l.ncome hou!:>ehold

LO\-1 Income Household

Prl.ce elastl.Clty of demand 3 1 5

A~sume a 1 percent decl.ine l.n the prl.ce of oranges
per capl.ta consumptl0n of Or.lngl"\S l.ncrease?

How much W".111

Hl.gh Income H H. ___kg Lm{ Income H H ____ kg

Now assume a 10 declloe 10 the prl.ce of oranges
per capl.tn coosu~ptl.on 0: oranges l.ncre~se?

how lUUl.O w.111

Ihgh Income n Ii ___ kg. Low Income H H ____ kg

Under the above assump Llons, tlluch household lnCre..lbed consump t1.ons 0 t
oranges more when the prlce was reduc~d ?

HJ..gh Income II H ____"kg LmoJ Income H II kg

Slnce In 10,-1 lucorne households thL pr l.ce elastl.Clty 01 de mand lS hl.Lher
[or both r.Lce and for oraTlges thdt "I.t lS 1n lugh l.l1corne hOUSE-hollb.-, 1» 1t
reasonable that low lnCO!'1'; hotlsC'hold.J Mlf,ht l.nC1.ense con::.uIDptlon of rlce
~re.. th'1n h1gh lncome ho 1&8[1Olds yet J..ne..r ...abE' con"lump t10n of 0 rall.>Ce, I0ss
llwn hlgh 1ncome households wht:n the.. prlL(~ of both produLts f dIe, 10 pen.ent?

Yes No---
F

I!.xpl.lln . _



D ELASTICrTl rALCPliio rT 01'S tROtvl mf klAL \JORLD

Oleh Boed~ono calculated Incowe and prlce elastlclt} of deffi~nd fl~urcs for
Indonesla HIS calculatIons for tood are sho~n In Table 1 Nollre that lf Y0U
dlsreglrd the sIgn, lncome and pr~ce elast~clty fIgures [or a part~cular commo
Olt..,. c~nd to be close USlng the BOLJlono calculdtlons and IgnorIng thl:.. S1.~n~,

\.bl.Lh rood com,nOdl.tles hav~ relatIvelv 1.nelastlc dem<.mds (say beL\.,reen 0 clnd
73) ?

A one percent change In the prlce of these cOTnmOd'ltles wlll result In conslder
dbly Jt.ss thdn a one pLrcc'nt change 111 con~ulllptlon of these commOd1.tles 51.
m1.ldrly, a one percent ch~nge 1.n Income w1.11 result 1.n conslderably le~s than
d one percent change 1.0 COnSUffi?tlon ot thcc,e commodlt1.CS

WhlCh commodltles on the l1.~t have ela~t1.C1.tles close to one, (say
between 75 and 1 25)?

For these commodJ.tles, a one percent c.hange 1.n prlce or lncome yIelds apptOx1.ffidtely
a one percen t change 10 con=-llf'lp Llon

Now b.st the corrrrnod1.t1.cs whIch have relat1vely elast~c dem.and (say
above 1 2,))

For these COmmodltleS. a one percent chanhe .Ln prlCL or 1ncomc.. rLStl1 ts .Ln a lL
nlf1cantly 6reater than one percent changL 1n cuusuupt.Lon



fdble 1 In~o~e dPd pIlLe elast~c~tlEs for selected foods, Inaonas~a

C~l.l.ll. InLOTnc. C1ast1.CHy Direct Prlce t.lasticLt

Corn .:lnd Cd~sava 3 - 26

V(t;et.lblcs and irults 1 2 - 97

Coconut" 1 1 - 88

Tea ,1Lld coffee 1 1 - 90

Splces 3 - 25

L1Vl.::SCO(.b. ~md L S Prodllcts 2 2 -1 73

F1C'h 1 3 -1 0'+

Rlce 7 - 63

Sugc.lr 1 4 -1 15

PrLpared food 1 2 -] 01

Dnnb.s 2 1 -1 71

Source 01eh Boed~ono, "E1ast~sltas Permlntaan untuk r.erbdgal Bqrang dJ. 1£1uon('51a,
Penerapan 1.1etode frlsch," Fkonoml dan Kewm~an Tnd(\T1eola, Vol XAVI, No 3,
S~ptember, 1978, p 362
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from the Indon~sHlU e1dc;t~c~t\ data, \vlach co Klu&1011 woulJ you u.rm.J

ICLm" \ntb an lncldst1.c dL.rn.::md (well helow on£:::) t_nd to be

l.uyurV goods

Tt£U1IS tH tIl an elast~c demaT'd (\vell dbuvc.. onL) lend to be

r~eceSSltl~::'

Luxury goods

tlast~clty f~gures vary by lucome catcgol1~s H1bh ~ncom£::: f~mLlles have
lOwer dem.md elastlc~tle::, for food than do low ~l1COlUe faml.lleS Th<lt 15, 1£
food prlcas fall. low ~ncome fam11H~s tend to lncrease tnel.r Lon<,umptlon of
food by a greater p~rcent'Je than d~ hlgh lucorne [am11les

Plnstrup-Anderson, et aI, calculated prlce elastlc1tlL& of demand for
a number of food l.temb by :lncome cl..ls& 1n Colo"nbld. Some of the re.,ults arc
shO\m ~n Table 2

US1ng elastlCl.tleb buch as thOSL presented 111 Tdble 2, and t~klUg lnto
account the relat1.ve proportlon of the total supply of the "..in.ous foods
cousum~d by the varlOUS l.ncome groupb, P~U"llup-~uder30n ~alculated the
percent of a 10 percent eApallsLon 1n quanllLy supplled of eac.h comrrloJlty
wh l.ch would be consumC'd by the Imvest ~ncome group In the populatJ..on (the
bottom fl.fth) r Selected results from thls cuh.ulation are shown In 1aLle J

The poorest f1.[th
deflclent In calorles
could be cons~dered an
con::,umpt~on by Lhe top
because It would go to

of the populatlon was the only Jncome Stl -!tel found
An lncrease ~n calorle consumptIon by tIns ~tr"ltcJ.

J..mprOVE:!ment in nutrltlon, but an lnt.redse In
four f1.fths of the lnc.orne str1ta would be wasted
people who already had enough cnlorles

On Table 3 calcu1at~ that proportl0n of an lncrea~e 1n p~odllcLlon

WhlCh would be t.,rastcd, by commod.l.ty

l\ote that an ~nCreabl.. 1n QU.:1nt1-ty suoplJ..ed WLll Ll.sult In .:1 ('"edllctLon Ln prIce
111e amount pn.ce ~s reduced cun be fL~ ured USl.ut, thL lormul, 'ohm n on page 1.
Once the ne.,J pr1.ce lS found, ene proportion of the LI1Clld ... L Lonsumed bl Lth.. 01C

~ yaups can be calculated on the b,SlS of LhcLr dl.ff~rcut (.l:J.~t1.i... Lt1.t:~ mel P"t ~L It

consumptlon natternb



\

Table 2 Prlc~ ElastIcItv of DLmand by Income Strata, Call,
1969-70

-8-

Colornb18,

CU1~!!,odl:..S':. Lm.] Income !hgh .1!~~l)/lle------

I II ITl IV V AVL'rage

R.tce ! " 40 40 26 IS 35~.)

!hlh. - 1 79 - I 62 - 1 12 64 20 77

Peas - 1 13 - 1 13 76 59 52 70

64
/'

Oranges - 1 39 96 79 29 69

Bread and Pustery 65 56 32 24 00 31

Source P1.nstrup- fmderson, Per, et d1. "The ImpaLt of Incre<tslng food SupPlY
on Human NutrItlon ImplecntI0ns for COUUDodIty PrIorItIes In A~rlcultural Re-
::.earch clnd POIICy,1I AmcrJ.ccln Journnl c.?f_Ag_~cU.ltUli!.l.-Ec~ICS,Hay, 1976,
p 137

,
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Tdble 3 --Percent of d 10 Percent l}panS10n Ln Quantlty SUppllCd
f~pectLa to b~ C0nsumed b~ PoorL~t tlfth of the
Populat~on (the calorlC deflCleQt strota) Cdll.
Colombla, 19G9-70

P~rcLnt of lncr- lSC consumed bv

Commodltv-- - -'-"'-

StarchY root crops

Cdssdva

Potatoes

Rlce

Rread and Pastry

Ilvestock Products

Beet

Pork

Eggs

'hlk

fresh Frults and vl2etable~

Oranges

Pea~

Poorest [lfth ot
the POPUL.l.tlulI

(the calorlc
deflClcnt stratJ)

30 !.,

27.5

20 2.

27 8

25 0

12. 1

11 1

12 <j

12 0

12 4

8 n

The top four
hfths of tlte
populatlon

(ThlS consumptlon
lncrease lS wasted)

69 6

725

/

Source Plnstrup-~~dcrson, et aI, op ell, p 13A
,
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1:. RCLATI~G Df\1At- D ELI\<; LLCITl TO F'\F..N INCOHE

ASSUL~( the prLce 01dSL~c~tY of demand tor r~ce ~~ - 5 and for beef ~s -2 0
DrJw tnL rcsult1ng de~~nd curves ~f t~£ pr~ce of e3Lh LS Dreb~n~lv 5 and
tllL Oll,l1lt .... tV .,uppl~ed ~s pres ....ntlv 5

QUdnt~ty demandLd of Beef
(or supplled)

6
Pn.cc of

Ru.e 5

4

3

2 _

1

-----"-----

12345
Quant~ty demanded of r~Le

(or suppl1.ed)

6

Pn.Lc of
13... t:[ 5

4

3·

2

1 -

6 7 i 2 3 4 -I

Draw the total revenue box when the pn.ce 15 5 and the quano ty suppl1ed
15 5 for both r1ce and beef

Now aS3ume that the quant~ty supp11ed of each commod1cy bhlfts from 5
to 6 Draw the ne\-l result1ng total reVLIlue bo},.es

Fur r1.ce, \vhcn the quanel tv .... tlflpl1.cd Lo tbe li1'1rl,LL l.nCrCdSLb. J<.JL~ thL
total revenue to the farwer 1ncrea~L or dccr0~s~~

Inc...rec:lsc" DeCl e~lSc.~

Tins altmys happens \vhen quant1.ly ,>uppl.lt?J Incred~(S ,nd dLntmd Ie.., IneL.le..,t1.c

For bt:.ef, when the aUJnt1.tv sUflpllt-..J to the 'Tl"11Let ~ncreJ''-~. dOllS the
tol31. rt-..vc.nue to thE:. t~lrrler iner,,-,',e or tlecrLc..~C

IncreasL.S !)(Cr81'-e ....

Th15 dltvays happeD'- \"llen aUc.lnt1.ty ..:>uppll~J .It'C..rt:.c.l5 .. S .:lnd UCLIl,.illU L~ L11~tlL



F POLICi IHPLICATIO~S OF THE D ..fRCISI:S ON
l'i'U 1Rl1 rot. LCONOHICS AND

DL~t~~D [r~SrICI1\

On the basls of the calcuL.lt~o'1<' you made In thl' nutrltion Cl.OnOl'llCS
e~~lLlbe (cost of calorlcs, proLe~n In varLOU~ [OOdb) and tak1ng lnto
account wh.:lt you have lL'lned about defil..1nd elast1Ll.tv (IncludIng the
pf..rcent of an lncrease In product1()n llkelv to be COHbUTIled by '1

parL1CulJr lncome group)

1 What commodltles should you push 1f you are tryIng to Increase
calorIe consumptlon among your lowest 1ncome group?

2 What cOrnmOd1.tles should you push ~f you eire trylng to lncrease
consumptlon of protel.n among your lowest ~~ group?

3 \.Jhat comrnodltles should you push 1f you are try1.ng to lncrease
both calon.e and prote1.n consumptlon dmong your lowest Income group?

\lliy?

Assum1ng that l.t costs no more to l.ncrease llvesto<k proJuLllon h,
10 percent than lt does to lncrease rlce productlon by 10 perc-LnL, \-.hu.h
should you push 1£ your goal lS to lncrease farm IIlcome?

LivestoLk--- Ihce

What sorts of poll.el conflH t.., can vou 110\' tle Lo d1.[ferpnC111
elastIcltles of de~~~d~

.. II


