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A PROGRMIED EAFRCISE IN EIASTICITY OF DEMAND

For the Bogor Workshop on Mutrition and Agriculture, Revised July, 1981

by Phillips Foster

Objectives -

1

Note

o understand the meaning of data on elasticity of demand with
respect to income and price

~

To understand how elasticity figures can be used to help in the
formulation of public policy relative to agriculture and nutrition

In these exercises we will assume we are wotking with defllated
price data -~ that 1s ~-- data with inflation removed  Thus
1ncome 1s assumed to be real income (not 1nflated from one year
to the next because the general price level 1s rising)




A INCOF FLALTICITY OT DE ™MD

befinition

Income clasticity of demand, also called elasticity of demand waith respect
to 1ncoma
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Calculation 1 Assume

Income 1n 1981 is 200
Income 1n 1982 13 220
Amount of rice purchised 1n 1981 (QD ) 1s 110 Lg
1
Amount of rice purchased in 1982 (QD ) 1s 113 kg
2
What 1s the elasticity of demad for rice with respect to income ?
(T11ll 1n the boxes and run the calculation on your calculator )

113 - 110
E = 110 - - 27
220~ 1
200
Calculation 2 Assume

Income 1n 1981 1s 200

Income 1n 1982 1s 220

Consumption (amount purchased) of beef 1in 1981 1s 5 1lbs
Consumption of beef in 1982 i1s 6 1bs
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Explanatior

Note that in calculation 1 income increased by 10 percent and rice
cosumption increased by 2 7 percent This 1s like saying that 1f incoae 1s
increased by 1 percent then rice consumption will increase by 27 percent
This latter is the way income elasticity 1s commonly explained

In calculation 2 you found a different elasticity Given the assumptlons
of calculation 2, what perccnt would you ewosect beef consumption to increase

when 1ncome increases by 1 percent?

B  PRICE LLASTICITY OF DLEMA'™D

Definition

Price elasticity of demand, also callec elasticity of demand with respect
to price, or own price elasticy of demand

%4 change QD _ QD
E = in corsumption = 2 1
%Z change Q
D
in price 1
Prlcez - Prlcel
Prlcel
Calculation 3  Assume
Price of flour in 1981 1s 1000
Price of flour in 1982 as 950
Amount purchased in 1981 1s 200 kg
Amount purchased zn 1982 1s 205 kg
205 -~
L = 200 B S l ’
950 - 1000 - .05 B
1000

Note that your resulting clasticlty 1s negative Piice elasticitv fivures
are normally negative  Sone writers thcrefore agnorce the sign and write
elasticities as positive assuning that you wealize they are, in fact, negative
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Calculation 4 Assune

Price of pork in 1981 1s 500

Price of pork in 1982 1s 525

Quantity demanded (amount purchased) in 1981 1s 150 g
Quantity demanded in 1982 15 138 g

Did you remember to iaclude the minus si,n ?
Fxplanation

In calculation 3, price decreased by 5 percent and consumption incieased
by 2 5 percent The resulting elasticity fi.ure vas thus - 5 Uhat that

What that means 2s that 1f price chanrzs by 1 percent we can erpect
consumption to change by half a percent That 1s like saying that 1f price
decreased by 10 percent, consumption would increase by 5 percent Similarly
1t means 1f price decreases ov 1 perxcent consumption increases by 5 percent
The elasticity of demard with respect to price fLor flour in this caleulation
1s - 5.

Given the assumptions of calculation 4, what percent would you enpect
porh consumption to decrease 1l the prace of pork rises by 1 percent?

What percent would vou expect porl con.umption to increase 1f the price
of pork falls by 1 percent?

?That's right, 1t's the same )

C. DLVELOPMINT O 1HI COMCLPT

Now suppose you are told that the price elasticaty of demmnd for rice arong
high income consumers 1s - 2 You also know that high incomc households coisume
130 Lg of rice per capita per year How much more rice will the haigh income
household buy per person 1f the price of rice falls by 1 percent ne-t rcar?

002 x 130 = ke

How much more i1if the price of rice falls by 10 purcentin tead of by 1 perceut?

0% x 130 = . kg




Suppose the price elasticity of demand among low 1ncome consnumers 1s
found to be - &4  And supposc low income consumers buy about 90 1y of rice
per capita per year  How much rore rice will the low income houschold buy
per person if the price of rice falls by 1 percent next year?

X 90 = kg

Pow much more rice will the low income household buy per persom if the
price of rice falls by 10 percent next year?

x = T -

Under the above assumntions, which household increased consumption more
when the price of rice was reduced?’

The high i1ncom> household The low income household

Let's tale oranges for our ne:t example

Assume Hich Tncome Household Low Income llousehold

Present annual per ]
caplta consumption 50 kg 2 kg

Price elasticity of demand 3 15

Assume a 1 percent decline in the price of oranges  How much will
per capita consumption of cranges increase®

High Income H H. Lg Low Income H H kg

Now assume a 10 decline in the price of oranges  how mucn will
per capita consumption o oranges increass?

High Income H I kg. Low Income H H kg

Under the above assumptions, wvhich household 1ncreased consumptions ot
oranges more when the price was reduced ?

High Income HH _ = g Low Income HH kg
Since in low aincome households the price elasticity ol demand 1s higher
for both rice and for oranges that 1t 1s in high income households, 1s 1t
reasonable that low income housechold, might increase consumptilon ol rice
morc than high income hoisenolds yet increase consumpbion ol oran,cs less
than high income households when thc price of both products f1i1ls 10 percent’
Yes No

Lxplain




D ELASTICITY CALCUTATTOUS FRCOM [HT KTAL WORLD

0leh Boediono calculated incowe and price elasticity of demand figures for
Indonesia  His calculations for tood are showvn in Table 1  Notice that 1f you
disregird the sign, income and price elasticity figures for a particular commo-
dity tend to be close  Using the Boediono calculations and ignoring the signs,
which food comnodities have relativelv inelastic demands (say between O and

73) °

A one percent change i1n the price of these commodities will result 1n consider-
ably less than a one percent change in consuwption of these commodities Si-
milarly, a one percent change in income will result 1n considerably less than

a one percent change in consumption of these commodities

Which commodities on the list have elasticities close to one, (say
between 75 and 1 25)°7

For these commodities, a omne percent change 1n price or income yields appiroximately
a one percent change 1n consumplion

Now list the commodities which have relatively elastic demand (say
above 1 25)

For these commodities, a one percent change 1n price Oor i1ncome results in a  1g-

nificantly greater than one percent change in cunsuuption



fable 1

Commoazty
Curn and Cassava

Veuetables and truits
Ccconut

Tea aad coffee

Spices

Livestoch and L § Products
Fich

Rice

Sugar

Prepared food

Drinks
Source

Pencrapan Metode Frisch,”
September, 1978, p 362

Income

Clasticity

3

Income dnd price elast.cities for selected foods, Inconesia

Direct Praice rlastic:it

- 26
- 97
- 88

- 90

-1 15
-101

-1 71

3,

Oleh Boediono, "Elastisitas Permintaan untuk Derbaga:i Barang di Indonesia,
Fkonomi dan Keuangan Tndeonesia, Vol RAVI, No




Trom the Indonesian elasticity data, which coiclusion would you draw
Items with an 1nelastic demand (well below one) t.nd to be

Lurxurv goods Necegsities

Ttems with an elastic demard (well above ond) tend to be

Luxury goods Necessities

Llasticity figures vary by income categories  Hagh income families have
lower demand elasticities for food than do low income families That 1s, 1f
food prices fall, low income families tend to increase tneir consumption of
food by a greater percentage than do high income families

Pinstrup-Anderson, et al , caiculated price elasticitics of demand for
a number of food 1items by income class in Colombia  Some of the results are
shown in Table 2

Using elasticities such as those presented in Table 2, and taking into
account the relative proportion of the total supply of the various foods
consumed by the variocus income groups, Pinstiup-Anderson calculated the
percent of a 10 percent eapansion in quantity supplicd of each commodity
which would be consumed by the lowest income group in the population (the
bottom £ifth) # Selected results from this calculation are shown in Table 3

The poorest fifth of the population was the only income stiita found
deficient in calories  An increase 1n calorie consumption by this strita
could be considered an improvement 1n nurrition, but an increase in
consumption by Lhe top four fifths of the income strita would be wasted
because it would go to people who already had enough calories

On Table 3 calculatec that proportion of an increase in production
which would be wasted, by commodity

Note that an increasc 1n quantity suppl.ed will result 1in a reduction in price
1he amount prace 1s reduced can be figured using the formula shovn on page 2
Once the nes price 1s found, the proportion of the 1ncica.c consumed by tneore
_roups can be calculated on the basis of Lheir drfferent elasticities nd preocat

consumption patrerns

I



Table 2 Price LClasticity of Demand by Income Strata, Cali, Colombia,
1969-70
Comrod 1ty Low Income High Income
I 11 111 v v Average |

Rice - 43 - 40 - 40 - 26 - 18 - 35
Milk - 179 ~ 162 -1 12 - 64 - 20 - 77
Peas - 113 - 113 - 76 - 59 - 52 - 70
Oranges - 139 - 96 - 79 - 64 - 29 - 69
Bread and Pastery - 65 - 56 - 32 - 24 ~ 00 - 31

Source Pinstrup-Anderson, Per, et al , "The Impact of Increasing Tood Supplv
on Human Nutrition Implecations {or Commodity Priorities in Azricultural Re-~
search and Policy,” American Journal of Asricultural Economies, May, 1976,

p 137




Table 3 --Percent of a 10 Percent I:pansion in Cuantity Supplied
Fxpected to be Consumed by Poorcust Fifth of the
Population (the caloriec deficient strata) Cala,

Colombia, 1969-70

Percent of incr- isc coasumed by

Commod1ty Poorest f1fth ot The top four
the population fi1fths of the
(the calorie population
deficient strata) (This consumption

increase 1s wasted)

Starchy root crops

Cassava 30 4 69 6
Potatoes 27.5 725

Cercals

Rice 20 2
Maize 27 8
Bread and Pastry 25 0

Tivestock Products

Beet 121
Pork 111
Eggs 12 5
*M1lk 12 0 _

Fresh Fruits and Vecetables

t
=~

Uranges 1

N

oo

Pea-

Source  Pinstrup-Anderson, et al , op cit , p 133



-10-

. RLLATIXNC DEMAMD ELASLICITY TC FARM INCOME

Assum¢ the price elasticity of dcmand tor rice i1s - 5 and for beef 1s -2 0
Draw tnc rusulting demand curves 1f the price of each 1s presently 5 and

the guant.ty supplied is prescntlv 5

6t 6 !
Price of 5 Price of

Rice 5 Beef 5
4 4
3 3. —h
t)
- 2
1 1-

1 2 3 4 s & 7 I 2 3 4 57 & 3
Quantity demanded of rice Quantity demanded of Beef
(or supplied) (or supplied)

Draw the total revenue box when the price 1s 5 and the quantity supplied
1s 5 for both rice and beef

Now as3ume that the quantity supplied of each commodity shifts from 5
to 6 Draw the new resulting total revenue boxes

For rice, whcn the quantitv cupplied to the markel increascs, doce the

total revenue to the farmer increasc or decreasce”

Increasce Decireascs

e

This alwvays happens when quantity supplied 1ncreases md demind 14 1nelastice

For beef, when the cuanticy supplied to the mrilet 1ncrecaccec, does the
total revanue to the farmer INCreds€ OT 4lCrecsc

Increascs bDecreaices

This always happens wien quantilty ouppliecd focreases and demand s listic



F POLICY IMPLICATLONS OF THE LATRCISES ON
NUIRIT [ON LCONOMICS AND
DLMAND LIASTICITY

On the basis of the calculations you made 1n the nutrition cconomics
exercise (cost of calories, protein in various foods) and taking into
account what you have lerined about demand elasticitv (including the
percent of an 1ncrease in production likelv to be consumed by 2
particulur ilncome group)

1 What commodities should you push 1f you are trying to 1increase
calorie consumption among vour lowest income group?

Why?

2  What commodities should you push 1f you d4re trying to 1ncrease
consumption of protein among your lowest income group?

Why?

3 VWhat commodities should you push 1f you are trying to increase
both calorie and protein consumption among your lowest income group?

Why?

Assuming that 1t costs no more to increase livestock produciion b
10 percent than 1t does to increase rice production by 10 percent, which
should you push 1f your goal 1s to increase farm income?

Livestoclk _____ Rice

Why?

What sorts of policy conflicts can vou nov tie to differenci:l
elasticities of demind”

r

-



