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ABSTRACT 

A Forecast of Iranian Demand for 

Agricultural Food Products 

by 

I van F . Beutler , Master of Science 

Utah State Uni versity, 1970 

Na j or Professor: Dr. Alle n D. LeBa ron 
Depa rtment: Economi cs 

Domes tic demand for Iranian agricultural food conunodities tvas 

projected for 1970 , 1975 and 1980 . Demand for particular commodities 

was projected separately for Te hran (the cap ital city), urba n Iran 

an d rural Iran. 

Income and population gr mvt h Here the mo st significant exp l a na -

tory va ria bles in this l ong term projection. 

Ttvo cross-sectiona l fami l y budget s urveys, t aken six years apart , 

pr ovided consumption data for Tehran and urban Iran. A series of 

fa mily budget studies provided Enge l curve data for rural Ira n. 

X 

The income effec t \Vas es timat ed for ea ch food item by l eas t squa res 

regression analysis . The resu lting income e lasticities tvere fou nd to 

be significantly different from t hose published by the Irania n Centra l 

Bank. 

The inc ome elasticities were adjus t ed for the quality effect a nd 

expec t ed changes in the market margin . 



Demand for a few major products Has projected for the forecast 

years via a disaggregatcd model developed in this paper and a tradi­

tional aggregate model . The disaggregated model project ed demand at 

leve l s six to twe lve percent above the aggregate mode l. This differ ­

ence is apparent due to the unequa l distribut i on of income accounted 

for by the disaggre gate model. 

Dema nd for all food products was proj ected by the traditiona l 

method . Various conversion factors Here employed to translate resul ts 

into farmgate demand for basic crop a nd livest ock products. 

( 166 pages) 

xi 



INTRODUCTION 

Central planning is being used as a major tool to accelerate agri­

cultural growth in Asia, Africa, and Latin America, where before econo­

mic and social objectives can be realized, low income, peasant agri­

culture must become more productive. 

One of the major planning areas involves the projection of future 

domestic demand for agricultural goods. Once this is known or estimated, 

planners can determine, from a knowledge of future supply (which must 

also be estimated), how much of which commodities will be in surplus. 

Import requirements and export possibilities can thus be translated 

into foreign exchange requirements. 

The United States a nd other countries are also interested in the 

future food requirements of these countries. These nations represent 

existing markets as well as a potential for the future. Their surpluses 

represent valuable sources of raw materials for industrialized economies. 

Iran is one of many developing countries which has established a 

planning organization. The earliest planning documents were rather crude, 

and consisted mainly of targets. They lacked the detailed ana lysis 

necessary for coordination and execution. Succeeding plans have been 

formulated with ever increasing sophistication. The fourth five-year 

plan began in March 1968, however they have not yet engaged themselves 

in detailed agricultural demand estimates. 



In general, past plans have relied upon schemes to foster indus­

trial output, trusting that an adequate growth rate in the agricultural 

sector would be forthcoming. In this hope, the Iranians have been some-

what disappointed. During recent years the average annual popula ­

tion increase in Iran has been about 2.6 percent , or about 600,000. 

The annual rate of population increase in most European countries 

is about one percent, in North America about 1.6 percent,and falling . 

The Gross National Product of Iran at 1965 prices increased from rials 

307 billion in 1959 to rials 481 bi llion in 1965, a total increase of 

56 percent and an average annual increase of 6.6 percent over the 

period. 1 

These two factors (increased income and population growth) in­

creased the dema nd for agricultural production considerably during the 

period of the Third Plan. However, agriculture production did not re -

spond adequately. The Iranians hoped for an a nnual increase of about 

4 percent, but, averaged not more tha n a 2.6 percent increase.
2 

This 

caused a sharp increase in the prices of foodstuffs by about 6.4 percent 

per annum. During the same period pr ices of other items in the cost 

of livin g , such as clothing and housing, rose only slightly. 

It should be evident that success in achieving rapid industrial 

growth necess itates the expansion of the domestic and foreign markets 

for various products and elimination of possible bottlenecks in the 

supply of raw materials and capital goods . The rapid expansion of domes ­

tic markets in Iran, where the ma jority of the population is still 

active in the agr icultural s ec tor, cannot be attained except by the 

proper increase of agricultural production, Further-more, if consta ntly 



increasing requirements for foodstuffs and agricultural raw materials 

for industry are not met through domestic production, the foreign 

exchange resources of the country will have to be utilized, thus re­

stricting the ability to import capital goods a nd thereby limiting 

economic growth . 

In view of these premises, efforts to achieve adequate increases 

3 

in agricultural production should be an important step in Iranian 

gover nment planning. It seems evident that a forecast of future Iranian 

agricultural demands can be useful for domestic and foreign planning 

purposes . It is the purpose of this paper to set up a theoretical 

model fo r estimating the increase in domestic agriculture demand from 

cross sectional data. The model will then be tested by forecasting 

domestic Iranian agriculture demand for 1970, 1975 a nd 1980. 

A simple outline of this paper will now be given. Chapter pre­

sents the general theoretical mode l for fo recasting future demand from 

family budget studies. The re levant variables are examined and an ex­

planation is given of how demand and supply schedules can be genera ted 

so cross-sectional data can be used to determine quantity dema nded at 

a given point in time. In Chapter II the source and general content 

of the data used i n this study are presented. Several necessa ry adjust­

ments and pooling techniques are also explained. The shift of the de ­

mand schedule through the analysis of Engel curves is discussed in 

Chapter III. Specification, the functional form and statistical pro­

blems for e stimatin g the parameters of Engel curves are also covered in 

the third chapter. In Chapter IV the empirical estimates of the elasti­

coefficients are presented. The elasticities are also adjusted for 



I 
I 

the market margin and quality effect expected through time given econo-

mic development and rising income levels. Chapter V concludes with an 

aggregate and a disaggregated model for estimating quantities de -

manded in some future time. The results from these models are also 

compared for significant differences. Finally, projected consumer de -

mand is converted to its farm gate equivalent for various food commodi-

ties through 1970, 1975 and 1980. 

4 
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CHAPTER I 

THE THEORETICAL MODEL 

There are many domestic agricultural commodities, and thus demand 

analysis will be necessary for each of the several commodity groups 

denoted by the letter i. The typical demand curve is usually considered 

to be a function of several variables as follows : 

(1) Q0 i = F (Pi, Psi' Y, H, Pop, T) 

where: 

quantit y demanded of the 
.th 

good ~ 

price of the .th 
good ~ 

price of the substitute for the .th 
good ~ Psi 

Pop population 

y income 

H household size 

T tastes 

The above model can be simplified for the problem at hand. Population 

will not be included in the dema nd equation since family budget studies 

for food products will first be examined independently of aggregate pop-

ulation. Then, after per capita demand is determined, the aggre gate 

demand schedule will be a simple horizontal summation of total population. 

However, with this type of approach, household size becomes an irnpor-

tant factor, the reason being that larger families may enjoy certain 

economies of scale when purchasing and consuming many food products. 



To make the different household sizes comparable they must be adjusted 

into equivalent adult scales. 3 

Tastes will be assumed as constant over the period in question. 4 

The price of substitute goods could be a very useful variable for 

obtaining cross-elasticity coefficients. Unfortunately there is not 

sufficient data available from Iran to utilize this concept . Further-

more the data used is a cross - sectional nature so that it is taken at 

a point in time making prices constant. Neverthe less it shall be shown 

within the next few pages hmv absolute price can be included within the 

demand model. 

At this point a model of the following nature is to be used: 

(2) QDi = f (Pi, Y, H) 

The resultin g equation is: 

It shall be assumed that household size will remain constant throu gh 

t he relevant time period. This being the case, it would normally be 

considered proper to drop household size from the mode 1. However, in-

come and household sizes are correlated. Therefore, as shall be shown 

in Section III, it is necessary to include household size to avoid 

misspecification of the model and a biased estimate of s
2

. 

6 

Propensities of the model can be studied by dropping household size 

temporarily and analyzing a simple equation of the form : 

This equa tion can be illustrated in graphic form as in Figure 1. The 

slope of the function DD is give n by The amount DD 



shifts is dependent upon the level of income (Y) and is given by 

aY 
That is, if income were at a level of Y

0
, the demand 

schedule DD may be appropriate . However , if income increased toY' 

the entire demand schedule would shift out some d istance depending 

on the value of B
2 

to say D' D'. 

Price D' 

' 
D ' ' ' 

' ' 

Slope determined by B1 

'~-------- Shift de termined by Bz 
' 
' 

' 'D' 

----

Qo 
D 

F (PiY) 

Quantity 

Figure 1. Demand, a function of price and income. 

Since the data for the Iranian problem is cross-sectional and 

prices are constant, there will not be a complete demand schedule as 

in Figure 1. Rather, there will be but one price and quantity at that 

point in time. The information will be one point on the demand schedule 

like that in Figure Za. Now assuming a typical price elasticity to be 

valid for the commodity in question, the value of B
1 

ca n be de rived 5 and 

a demand schedule can be assumed as in Figure 2b. Although the dema nd 



fu nction may not be linear throughout the DD schedule, it shall be 

assumed linear within the relevant region. 

Price 

p 
0 

, .P 
r 

Price 

p 
0 

D' 

D ' ' ' ', 
-- ---· I 

I 

.... 
' -~ ..... 

I ' ..... 

8 

' o• 
r 
I I I 

~ I 

Quantity 

Figure 2a . Cross-sectional demand 
schedule as a point in 
time 

D 

!Q i1 Ql 
~------~~~0~-J~---Q 

Quantity 

Figure 2b. Complete demand sche ­
dule 

Since relative prices are assumed to be constant, as income in -

cr eases through time the result will be a shifting of the demand sche-

dule as in Figure 2b from DD to D' D'. The amount of this shift will 

depe nd on the value of B2 . Ther e may be a temptation to assume that 

with t his shift in demand the quantity consumed will increase from Q
0 

to Q
1

. This will only be the case if the supply curve is perfectly 

elastic or if the quantity supplied increases sufficiently to shift the 

supply schedule out enough to keep absolute price constant. 

However, this is unlikely for many food goods in Ira n. Referring 

to Figure 2a again, it is evident that point P is also a point on the 

supply schedule . Assuming a typical elasticity of supply fo r the 



commodity in question, the supp l y schedule passing through poin L P 

ca n be derived in Figure 3. Note that with an increase in income and 

a shift in the demand schedule to D'D', the resultant quantity de­

manded may be Qr or Qs rather than Q
1 

depe nding on the slope and the 

shift of the supply schedule . Therefore, it is evident that while 

shifts in the demand schedule can be studied quite easily independent 

of supply, a combined study of supply and demand is desirable if the 

actual change in quantity dema nded is to be determined. 

Price 

D!,. 

' D~ ' ' ' ' 

s 

Q0 Qr Qs Quantity 

Figure 3. Supply and demand determining quantity and price. 

In a long range forecast, such as this study , population and in-

come growth are the two most important factors contributing to future 

increases in consumer demand. Population growth i s of obv i ous impor -

9 

ta nce when one contemplates the impact of a 57 percent population growth 

in the next fifteen years. The purpose of a long range forecast is to 

determine the general trends i n consumption and possible structural 
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changes which may result. Short term pr oject i ons are mainly concerned 

with the development of the market situation which depends on s uch 

things as the political situation, prices, salary dema nds , weather con-

ditions, etc. 6 
Therefore, i n a l ong term dema nd study the income 

effect i s more important in terms of magnitude tha n the pr ic e effect . 

A simple example will illust rate. Over a period of t he next f i ftee n 

years I ranian income is expected to increase by approximately 50 per ­

cent. The i ncome e lasticity of dema nd for cheese i s about 0.8. Thus, 

cheese dema nds are expected to increase by 40 pe r cent. During the 

same period cheese prices wil l likely rise at most 20 percent . The 

price elasticity for cheese is close to 0.25. Therefore, the price 

effect will decrease chee se demands by no more than 5 percent compared 

to a 40 percent increase due to the income effect. Although in the 

short run price effects may be much more signi fica n t than income ; the 

opposite is expected for most commodi ties in the long range forecast . 

It is evident that t he price effect is small compared to inc ome and 

population, yet useful for precision. However, to include the price 

effect wou l d require a detailed study of future supply which is out of 

the scope of this paper. Therefore the remainder o f this paper will be 

devoted to for ecastin g the increase i n demand for Iranian agric ul tura l 

commodities due t o the i ncome effec t and population growth . 

Shifts in the demand sched ule (the inc ome effect) can be dete r mined 

independently of prices from c ross-sectional data. Because family bud­

get studies are of the cross-sec t ional nature, the t r ad itiona l technique 

of estimat ing the parameters for Engel c urves can be used t o c ompute 



the income effect and obta in income elasticity coefficients for each 

commodity. 7 

11 

In order to forecast future aggregate demand in year t, both in­

come (Yt ) and population (Pt) must be predicted for year (t) . Once 

Yt' Pt' and the nec essary income elasticity coefficients (f(i) are 

estimated , the shift in the per capita demand schedule of each commodity 

between year t
0 

and t can be calculated by assuming absolute price as 

constant and referring to the original equation from which the elasticity 

was estimated . The aggregate demand schedule ca n then be calculated 

by multiplyin g per capita demand by population for year t. The assump -

tion of constant price can then be relaxed and final demand forecast 

for year t by determining equilibrium between supply and demand. 

This procedure will generate forecast demand of food products 

and also some agricultural commod itie s . However, if forecast demand 

for agricultural commodities at the farm gate is desired, it is neces­

sary to translate the foodstuffs to raw agricultural commodities, 

such as brea d converted to wheat and cheese to milk. These conversions 

can be accomplished by simply determining the necessary conversion 

coeffic ients and multiplying to get back to the raw agricultural 

products. 



12 

CHAPTER II 

THE DATA AND ADJUSTMENTS 

The theoretical model for projecting future demand of various agri­

cultural commodities in Iran has been presented. Before expa nding on 

certain practical phases of the theory and presenting the empirical 

findings, the data will be discussed. The reader not interested in the 

source of the data, its general reliabili ty, and some methodological 

techniques may wish to skip this section. 

Urban Studies 

Iran like most developing countries has collected relatively no 

useful data for domestic demand analysis. This type of information is 

particularly expensive to obta in in countr ies where market prices and 

conditions tend to be quite heterogeneous and trained personnel are 

scarce. Many of these countries have recently been conducting family 

budget surveys in their urban areas making some cross-sectional data 

available. Rural coverage is usually scanty and less common. Fortun­

ately there are two family budget surveys available for urban Iran and 

three less dependable surveys for rural Iran. 

The two urban surveys were taken within the 32 largest Iranian 

cities in 1959 and 1965 and provide adequate coverage of urban Iran. 

The surveys were conducted by the Central Bank of Iran (Bank Markazi). 8 

The 4,429 households included in the urban budget studies were 

grouped according to the level of income, but were not cr oss- classified 
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by household size although average household size is given. The budget 

studies are disaggregated to a desirable level such that there are 

approximately 20 major food groups with numerous separate food commo­

dities broken out in each major group (both in terms of quantities 

consumed and expenditures). The surveys also cover other family ex-

penditures from cotton and wool clothing items to transportation costs. 

Average family expenditures are classified according to 12 and 14 

different income groups for the 1959 and 1965 surveys respectively. 

There were several adjustments made in the data. The base year was 

considered as 1965 and all expenditures and income were inflated to 

1965 prices. Income groups appeared understated compared to food ex-

penditures. Upon analysis total expenditures were found to be greater 

than reported income, particularly in the lower income groups. This 

was not too surprising in that it is a common bias found in many budget 

studies . 9 After cross checking it was apparent that total expenditures 

would be a better proxy for real income than reported income. Therefore, 

throughout this demand study, when reference is made to income elas-

ticities, it may be well to remember that total expenditures have 

been used to represent income. Neve rtheless, the word income shall be 

used instead of total expenditures for simplicity. 

It was necessary to make a slight adjustment on the 1959 urban data 

because the bank did not make allowance for a 17 percent inflation which 

occurred between the 1959 a nd 1965 survey periods . If 1965 is taken to 

be the base year, the survey procedures had the effect of making income 

groups lower in the 1954 study than the corresponding income groups of 

the 1959 survey. 
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From these urban budget surveys, preliminary income elasticities 

have been computed and per capita consumption of the various food 

items have been calculated. The results checked well with other cross 

checks from nutritional studies and a priori expectations. Hence, the 

urban data appears quite reliable. 

Rural Studies 

A series of family budget surveys have been carried out on a more 

or less continuing basis in the rural towns and villages. The Iranian 

Statistical Center has been responsible for t hese studies taken during 

1963, 1964, and 1965. Fortunately, reported expenditures (also qtian­

tities in grams) per commodity were recorded in two groups, the value 

of purchased a nd nonpurchased goods. These rural studies are similar to 

the urban surveys in the breakdown of commodity groups. 

There was no problem with under-reported incomes as in the urban 

data; the survey is stratified according to total expenditures rather 

than income groups. Again 1965 was taken as the base year, and all 

expenditures and income were inflated to the 1965 price level . The 

general reliability of the surveys is questionable on two acounts. 

It has been reported that although the surveys were actually conducted 

in 1963 and 1964, the small villages were not covered. Also, the per 

capita consumption of food appears l ow compared to urban consumption and 

o ther rural checks. Therefore, the computed income elasticity coeffi­

cients from this data have been examined and adjusted according to 

international and urban comparisons. Also, per capita consumption has 

been cross checked with rura l Iranian nutritional studies. 
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Pooling of Data 

A history of cross-sectional studies repeated continuously for 

several years would provide an ideal source of data for predicting 

future consumption . From such data price effects could be studied for 

various income groups, as well as obtaining insight as to how static 

income and consumption relationships change through time for a given 

country. Ther e a r e other interesting questions which might be answered 

from this type inf ormation. However , for most countries, such data are 

not available. In fact, a single family budget survey covering both 

the urban and rural area of a country is more data than many developing 

countries have yet collected. One may imagine the difficulty in obtain­

ing t ime serie s data. 

Since there are two family budget surveys for urban Iran taken six 

years apart, 1959 and 1965, a decision must be made as to their most 

effective use. Figure 4 helps to illustrate the general difference in 

information pr ovided by the sur veys. Note the r elationship between the 

expenditures on mutton and lamb and income for the two budget study 

years. Between 1959 and 1965 the price of red meat increased 22 . 3 per­

cen t compared to the ge ne r a l food price index. As a result, at each 

l eve l of i ncome l e ss mutton a nd lamb were purchased in 1965 than in 

1959. I t is inter est ing to observe that for products s uc h as fresh 

vege t ables, pr ices dec r eased compared to the general food index and 

hence, as can be seen from Figure 5; at each level of income less vege ­

tables ••ere purchased i n 1965. It would be valuable to have several 

other budget surveys for different yea r s so tha t a ge neral relationship 
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1959 slope .7 

Figure 4. Mutton and lamb expenditures. Plotted against income 
(in rials). Both axes are in logarithmic scales. 
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Expenditures 

1965 

1959 

Income 

Figure 5 . Fresh vegetable expenditures. Plotted against income (in 
rials). Both axes are in logarithmic units. 



or trend could be established. Since more surveys have not been 

conducted, the only available observations at two points in time cannot 

give rise to a significant trend theory. 

In Figures 4 and 5 both the expenditure and income axes are in log­

arithmic units. This means the slope of the functional relationship 

between i ncome and expenditures is in fact the value of the income elasti­

city coefficient. The income elasticity coefficient measures the per­

cent change in consumption due to a one percent change in income. 

This coefficient is the statistic we're interested in es t imating. There­

fore, the slope of the regression equations becomes the important con -

sideration. Note in Figure 5 that if the 1965 regression were simply 

shifted up so that its intercept passed through co' 1959's intercept , no 

r e levent information would be lost. This adjustment would have the 

effect of pooling the two sets of data. The general assumption of cross­

sectional a nalysis, that relative prices are cons tant, can still be 

assumed so far as the effect prices might have on the slope is concerned. 

This is seen in the fact that price changes between 1959 and 1965 seemed 

to effect change in consumption at each income level somewhat equally. 

For example, the difference in the slope coefficients between the two 

years is not significant at the alpha 0.10 level for vegetable products. 

Table l shows similar r esults for most other products. 

A dummy variable will be used in this study to pool the data taken 

from the 1959 a nd 1965 fami l y budget surveys . The procedures will be 

similar to the theoretical examp l e pr esented in the Appendix to this 

chapter. 
10 

To briefly illustrate the procedure, the expenditure on 
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Figure 6. A case for one dummy variable. 
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Figure 7 . A case for two dummy variables. 



Table l. Test of slope coef f icients for significant differences 

Significant Average 

1959 1965 
dif f erence Pooled of 
between 1959 & 1959 & 

B2 B2 B's 59 & 60 1965 1965 
ta B2 B' s 

Dairy product .620 .908 -4 . 310 0.98 0. 770 

Cheese 1.250 0.919 1.800 0.93 1.086 

Rice . 740 0.980 -3.540 0.66 0.861 

Bread & bakery .309 0.365 -2.780 0.18 0.337 

Mutton & lamb .839 0.690 2.940 0 .87 0. 765 

Fresh vegetables .719 0.692 0.102 0. 77 0. 710 

Canned Fruit & 
vegetables . 700 0 . 995 - 3. 140 1.35 0.848 

aH:B
59 

is rejected whe n t- 4 . 318 or t ~ - 4.318 at a= .025 level 

t (14, a = 0.01) = l. 782 

rice is fitted according to the following logarithmic equation: 

where: 

y 

z 

(5) log~= 4 . 64 + 1.04 Z + .55 logY 

average expenditures on rice for 1965 a nd 1959 

average income 

0 for 1965 data 
1 for 1959 data 

20 

The dummy variable (Z) has absorbed the variation i n expenditures due 

to different levels of consumption in 1959 a nd 1965 . However, the slopes 

of the two functions have been pooled providing a pooled estimate of the 
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income elasticity coefficient since the function is in logarithmic form. 

This has the advantage of now using one regression function to estimate 

the desired parameters s
0 

and s
2 

instead of two separate equations with 

12 and 14 degrees of freedom respectively for 1959 and 1965. The loss 

of 2 degrees of freedom from each regression to estimate u
0 

and B2 has 

been replaced by one regression with 26 degrees of freedom. This 

pooled regression should give a truer estimate of the B's than could be 

obtained from either the 1959 or 1965 regression. The truer estimate 

comes from the pooling of the degrees of freedom of the two separate 

regressions. There may be a temptation to simply compute the income 

elasticities from the budget data separately and average the two re­

sults . This procedure would average what biases may result in the two 

coefficients due to the limited degrees of freedom. From observing the 

seven representative food products in Table 1 it is easily seen that 

the pooling procedure does not result in an average of the two separate 

regressions. 

Similar procedure shall also be followed in computing the elastici­

ties from the rural data. Since three surveys for different years and 

seasons are available, two dummy variables will be used. The following 

equation illustrates the technique: 

where: 

X expenditures on product K 

Y income 
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0 in year tl 
z 0 in year t2 

1 in year t3 
0 in year tl 

J l in year t2 
0 in year t3 

Since each of the three surveys have 12 observations for each 

commodity, there will be 36 total degrees of freedom. 



CHAPTER III 

CONSIDERATIONS AND PROBLEMS IN EST IMATING THE 

INCOME EFFECT FROM ENGEL CURVES 

23 

The income effect is computed in this study by estimating income 

elasticities from cross-sectional data taken from family budget surveys . 

Plotted curves from this type data is often called Engel curves. For 

this reason this section begins by explaining briefly the origin of 

the Engel curves. The reader already acquainted with this material may 

wish to skip part and go on to the following sections which deal with 

specification, functional forms and statistical problems in estimating 

the parameters of Engel curves. 

Engel Curves and Cross- Sec tional Analysis 

The first and perhaps most famous of all statistical family 

budget analyses was made in 1857 by Ernest Engel. ll He wrote an essay 

addressed to the problem of population . Engel used budget data from 153 

Belgian families to estimate the aggregate food consumption of Saxony. 

He compared this consumption with current production and agreed that 

as long as the distribution of labors among production was proportional 

to the distribution of expenditure s among consumption, the absolute 

size of the population was unimportant. From his analyses he set forth 

three propositions: 

l. The greater the income, the smaller the relative percentage of 

outlay for food consumption. 
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2. The percentage of outlay for clothing is approximately the 

same, whatever the income. 

3. The percentage of out lay for lodging, or rent, and for fuel 

and light, is invariably the same, whatever the income. 

After more than a century the f irst proposition still generally 

holds . It has become known as 11 Enge ls Law." Of cour se Engel's 

last two statements are incorrect as Engel himself discove r ed in 1895 

when he analyzed Ducpetiaux's data by income class rather than social­

economics class as he had in his first study in 1857. This time he 

d iscovered that the percentage of income or total expend itures spent 

on clothing rose while the percent spent on housing, fuel and lights 

fell, as income rose. Nevertheless, it ~;>~as the first statement set 

forth by E. Engel that has become known as Engel's law and has since 

been applied extensively in the analysis of income and food consump­

tion. 12 

Those familiar with Engel's law know that with each percent in-

crease in income the corresponding percent change in consumption 

(described by an Engel curve graph) is called an income elasticity 

coeffic i ent. This income elasticity coefficient is then used to 

determine how much future demand for given commodities will increase 

due to expected increases in income. This is simply another way of 

talking about the shifting of the demand schedule as income increases. 

Engel curves amount to about the same thing except the quantity de-

manded (or consumption) is plotted against income on a two dimensional 

graph holding price constant. Figure 8 is a typical Engel curve 
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Figure 8. Engel curve relating income and the consumption of rice. 

graph showing the relationship between income and the consumption of 

rice. Note that a 10 percent increase in income results in an in-

crease of rice consumption of 6 percent. This means that the income 

elasticity of rice is 0.6. 

The Engel curve is useful in explaining the theory of cross-

sectional analysis. Cross-sectional data is collected at a point in 

time and hence all prices, both relative and absolute, are assumed 

as constant. The income effect can then be studied by assuming that 

25 

prices r emain constant through time as income changes from say, Y1 to 

Y
2 

in Figure 8. The assumption is that as income increases from Y1 to 

y2' through time tl to t2, those fa milies presently consuming at cl 

at time t
1 

wil l consume c
2 

at time t
2

. That is, those families 

presently consuming at c
1 

will spend similar to those at c
2 

when their 

inc ome increases to Y
2

. One difficulty with this argument is that all 

incomes may be changing so that the person stays at the same relative 

point on the socio-economic scale. The estimated income elasticity 
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usually ignores t he effect on prices of shifting lar ge numbers of 

persons from one income category to another. Also ignored in the 

question is the length of time that it will take consumers t o adjust 

to this higher income. 13 
Although cross-sectional ana lysis has its 

problems when skill fully a pplied it i s an effective way of estimating 

the income effect on consumption. Some adjusting techniques are 

di scussed in Chapter IV . 14 

Proper Specification of Engel Curves 

In Chapter I (equation [21 )it was stated that in theory demand 

depends on three variables given by the following equation : 

where : 

Qo Quantity demanded of commodity i 

Pi Price of commodity i 

Y Income level 

H Household size 

Since t his se c tion is dealing with measuring the income effect from 

cross-sectional data, prices are assumed consta nt and inc ome (Y) and 

household size (H) are the relevant independent variables. 

It is sometimes assumed that expenditures depend on income only. 

However, such an assumption may resul t in a specification error. 

Other independent variables such as household size should be included. 

Many survey r e ports ar e stratified according to location (urban and 

rural), household size, and income groups. The Iranians have separa t e 

urban and rural surveys with households grouped according to average 
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income or total expenditure levels. However, survey reports for Iran 

simply report average household size for each income group instead 

of stratifying the results separately for individual household sizes. 

Given this data then, average household size shall be entered as an 

independent variable along with income. 

Let us examine the specification error resulting in this study if 

household size is disregarded. If a relevant variable which is 

uncorrelated with the other independent variables is omitted from a 

regression analysis the omission \olill not bias the estimate of the 

parameters of the included variable8. 
15 

However, the assumption of 

no correlation between the excluded variable (household size) and the 

included variable (income) doesn't hold. The simple correlation 

between income and household size in Iran ' s 1965 family budget survey 

is .835. There is good reason to believe,therefore, that omission 

of the household variable will result in a bias. 

Assume the model with income and household size is the "true 

model." Let this true mode 1 be given by: 

But suppose household size is disregarded and the following model is 

estimated instead of (10). 

(11) X = A
1 

y + 

If A
1 

is estimated by 

( 12) Al E~X 
EY 

the method of least squares, it will be given by: 

EY ( S
1

Y +s
2

H + e) 

2 
l: y 



(13) A = s1 + s ~ 1 2 2 
l: Y 

+~ 
2 

l:Y 

Substituting (10) in (13) a nd taking the expected value of A1 gives: 

E (A l) = S l + ---¥ ) 8 2 
LY 

Lettin g l: :~H = P 12 gives: 

(14) E(A 1) 81 + P12 
82 

The estimated expected value o f A
1 

is now expressed in terms of 

the parameters in the true model . Note thatP
12 

is the slope coeffi­

cient in what we might call an "auxilliary'' regression of H
1

, the 
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16 
excluded independent variable, on Y

1
, the included independent variable. 

It is obvious from equation (14) that if H is uncorrelated with 

Y
1 

E(A
1

) = s2 and there would be no bias in the estimate of A
1

. How-

ever, as previously stated, as long as H is correlated with y the 

coefficient of the latter variable will be biased. It is, therefore, 

expected that a bias will exist if household size is omitted. In fact, 

if a logarithmic function is used, the income beta coefficient is 

given by the income elasticity coefficien t , and the elasticity coeffi-

cient itself will be biased . 

To examine the bias r esulting from omitting household size for 

the expenditures on dairy products in Iran during 1965, assume the 

true model to be given by: 

(15) ln X= -7.9808 + .9686 lnY + .4416 lnH 

If a misspecified model is used instead, assuming household size 

to be expla ined by the income variable, the equation will be: 

17 
(16) ln X - 8.6221 + 1.0985 ln Y. 
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From the auxiliary equation given by: 

ln H = - 1.770 + 0.2940 Y 

a P12 of+ .2940 is obtained. The sign of P determined i f A1 is under­

estimated or overstated. Since it is positive, we know A
1 

overs tates 

the true income parameter B1. Substituting into equation (14) the 

expected value of A1 is calculated as follows: 

E(A
1

) = .9686 + ( .9686 + .2940 + .4416) = 1.0984 

To summar ize briefly, it was assumed that the true model included 

both income and household size as expla natory va ria bles for expenditures 

on dairy goods. To get an idea of the misspecification r esult ing if 

household size was omitted, a simple model was used with income being 

the only expla natory variable. The parameters of the misspecified 

model were than expressed in terms of the true coefficients. A
1 

was ex -

pressed as a weighted sum of the a·s in the true model. The weights 

were the coeffic ients from the 11 auxiliary" regression of household 

size on income. That is, the weights depend on the inter-re lati onship 

in the sample between what the true model pred icted and what was 

observed from the misspecified equation . It was shown that A1 i s 

biased upward because the weight (P) is positive. This was expected 

f rom the beginning because there was a positive correlation between 

income and household size. Other examples are shown in Table 2. 

Although it has been shown that the omission of household size 

as an independent variable will result in misspecification, that is not 

to say that including it results in a complete and correctly specified 

model . It has simply been shown that the model resu lting from 



Table 2. Specification comparison of Model 1 and Model 2 
a 

Model# 1 Model 41 2 

B2 B3 F* R2 
Al E(A

1
) R2 

Dairy products 0.969 0.442 81.0 .936 1.098 1.099 0.870 

Bakery & bread 0.093 l. 171 211.9 . 97 5 0.438 0.437 0.768 

Rice 0.659 1.625 33.5 .859 1 . 137 1.137 0. 798 

Fresh fruit 1.144 0 . 965 184.4 .971 1.427 1.428 0.954 

Fresh vege-
tables 0. 732 0.967 57.5 .913 1.016 1.016 1.016 

a 1965 prices 

*F values for whole model above 8.91 are significant at .005 level 

Source: Data taken from Iranian Survey (Urban 1965) 

F 

82.2 

39.7 

47.3 

252.5 

90.2 

p 12 

.2940 

.2940 

.2940 

.2940 

.2 940 

w 
0 



including household size is more likely correct than if it were 

excluded since theory suggests that family size is important. 

Partial correlation is another useful test for determining the 

appropriateness of household size as an independent variable. 

Partial correlation coefficients serve to determine the carrel -
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tion between the dependent variable and each of the independent vari­

ables, while eliminating any tendency of the r ema ining independent 

variables to obscure the relation. Thus in the model correlating ex-

penditures on dairy products with income and household size, the partial 

correlation of expenditure with household size, while holding income 

constant, can be computed. The coefficient would then indicate what 

the average correlation would be between expenditures and household 

size in samples in which all the families had the same income. 

Any group of independent var iables may serve to explain some, but 

not a ll, of the variation in a dependent variable. If an additional 

independent variable is added, it may account for part of the variation 

le f t unexplained by the factors previously considered. The coeffi-

cient of pa rtial correlation may be defined as a measure of the ex-

tent to which that part of the variation in the dependent variable , 

which was not explained by the other independent variables, can be 

explained by the addition of the new factors. 
18 

For example, when 

expenditures on dairy products are r egressed a gainst income and house­

hold size, the calculations show R
2 

to be . 94 . When income alone is 

regressed against expenditures the R2 is 0.87. That is, the three 

variable model exp lains 94 percent of the variance in expend itures, 
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whereas the two variable explains 87 percent. Hence, 13 percent of the 

variance is unexplained when two variables are considered. Only 6 

percent is left unexplained when three are considered. Adding house-

hold size has increased the explained variance by 7 percent. The 

importance of this increase is determined by comparing it to the 

variance left unexplained before the hous ehold variable was added. The 

partial correlation coef f icient is a measure of this increase in 

explained variance. The coefficient of partial correlation for expen-

ditures on dairy products against household size, holding the effect 

of income constant, is .738.
19 

The partial correlation coefficients 

are given for other selected commodities in Table 3. These results 

help confirm the suspicion that household size should be included as 

a n exp lanatory variable in the regression model. 

Table 3. Partial correlation coefficients for expenditures on 
selected food commodities and household size 

Food commodities Y l3 .2a 

Dairy products .738 

Bakery & bread .945 

Rice .550 

Fresh fruit .608 

Fresh vegetables .506 

Expenditures; (2) Income; (3) Household size 
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Functional Fitting of Engel Curves 

The choice of mathematical form for fitting the relationship 

between expenditures for a particular commodity and income is a matter 

of great concern . Prais has shown that calculated income elasticities 

depend on the type of fu nction that has been fitted .
20 

The importance of correctly estimating elas ticity coefficients 

fo r food can be seen from Figure 9. At point A a three percent rate 

of increase in population has been assumed . If there is no increase 

in per capita i ncome, the rate of gr owth in dema nd for food is the 

same as the population growth rate--three percent . However, should an 

economy be deve l oping rapidly a nd achieve a three percent rate of 

i ncrease i n per capita income, the rate of growth in demand will 

depend on the income e lasticity of dema nd for food, the ra te of in-

crease i n per capita income, a nd the population growth rate. If the 

income elasticity of food were .8, it is seen from point P that the 

overall national rate of gr owth in food consumption would be 5.4 

percen t; three percent due to population growth and 2.4 percent due to 

the income effect. 21 

The functions used in fitting the data from the Iranian family 

budget surveys were chosen according to three criteria: l) the economic 

interpretation of the function in the f ramework of the consumption 

theory; 2) the sta t ist ical accuracy of the fitting; and 3) the simpli-

city of computation. 
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Assuming a 3 percent population growth rate 
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Source: Stevens, R. D. , Elasticity of food consumption associated 
with changes in income in deve l op ing countries, FAE Report 
# 23, ERS, USDA , 1965. 

Figure 9. Food consumption grow th r a t e r e l ated to income e lastic ity . 



Economic Interpretation of the Consumption Function 

If an international study were to be made on a particular food 

product (say, product K), economic theory suggests that a function 

similar to Figure 10 may be appropriate. This curve represents a 

log-log-inverse function of the following form: 

where: 

(17) log X = A - £ - C log Y + 
y 

X expenditures on commodity K 

Y income. 
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The first segment (A) of the curve represents consumption among 

low income groups for whom product K is a luxury item. Thus, a small 

increase in income gives rise to a relatively rapid increase in con-

sumption. Segment BC represents consumption among income groups who 

view product K as a necessity. Thus, the rate of increase in con-

sumption diminishes progressively as income rises . CD represents the 

income segment through which pr oduct K would be viewed as an inferior 

good with consumption diminishing as income rises. L.M. Goreux suggests 

that such a function would be valid for the study of cereals, or more 

generally carbohydrates . If an international study were made where a 

broad spread of income was considered (that is, if the income ranged 

from that of developing coun tries like India to high income countries 

such as the United States)
22 

impoverished developing countries may lie 

in r egion AB for at least some commodities. Wealthy nations would be 

up nea r the C range with some goods in the CD segment. Other coun t ries 

would fit somewhere between A and D depending on their economic 
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A X 

Source : L. M. Goreaux, 11 lncorne and Food Consumpt ion," 
Agricu l tural Economics a nd Statistics , Vo l. IX, 
No. 10, (Oct. 1960), pp. 2. 

Fi gure 10. Curve represen ting the quantity (X) of per capita con­
sumption of a food commodity,(product K) with wide 
changes in income (Y). 
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development and income. 

This study considers consumption and income in Iran only. There­

fore, the income range will be confined to a much smaller region than 

AD . It is obviously preferable to choose a simpler model than the l og­

log-inverse f unction just referred to. A function providing better 

representation of consumption cha nges in the observable range of 

income is most desirable. 

Practical considerations pretty well limit the choice of the 

function to three types: the linea r, semi-logarithmic , a nd the double ­

logarithmic . These functions appea r in Tab l e 4. It may be noted that 

none of these functions have a saturation level of consumption which 

would provide description of inferior goods. Iran is yet a developing 

country with most of its income and consumption lying in the lower 

region of sement BC in Figure 10. Food consumption simply does not 

show evidence of a saturation level. 

The linear function (l) is obv i ous l y the most simplified, but is 

generally considered unsuitable because it assumes that the coeffi­

cient of elasticity tends toward unity as income increases indefin-

itely. 23 The logarithmic fu nction (2) seems to be best suited for 

luxury and semi-luxury food commod ities in urban Iran. Necess i ty 

food items seem to be the best fit by the semi - logarithmic function , 

(3). This shall be shown i n the discussion to foll ow. 

Statistical Fitting 

In order to illustrate how the stat istical fitting of the three 

fu nctions present ed in Table 4 will produce different r esults, note 



Table 4 . Family budget consumption functions 

Function 

(1) Linear 

Mar gina 1 
propensity 
to consume 

Coefficient of 
elasticity (N) 

y y 
= x=8
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Figure 11. It shows the three fu nctional rela tionships of average 

weekly expenditures for bakery products regressed against annual i ncome . 

The data is the same for all thr ee r egr ess i on curves as t aken from the 

Iranian 1959 family bud get sur vey . 

Although the thre e functions cor r espond fairly well through 

their mid -point regions, they diverge consider ably at their extremi­

ties. Figure ll he l ps illustrate the importance of properly choosing 

a function for statistical fitting since movement wi l l likely be out 

towards greate r income through time. To demonstrat e how one may use 

this information to choose a funct i on , the expenditures on lamb (a 

luxury item) are p l ot ted against income in Figure 12 . Note that t he 

slope is fairly stee p and constant leveling off near the top ~ nd . 

Comparing this with Figure ll ind icates that the logari thmic function 

may bes t fit the da ta. In Figure 13 expenditures on bakeyr products 

(a necessity) are plotted against income. Note that the slope is less 

steep than Figure 12 and leve ls off more rapidly . Inspection of 

Figure ll indicate s that the semi-loga rithmic function may best fit 

the consumption of bakery products. 

Although this procedure is not statistically rigorous, it seems 

intuitively correct and can be shown t o give the same results as a 

more rigorous approach of plot ting t he errors against the independ ent 

variable, income. Note that in Figure 14 the errors resulting from the 

semi-logarithmic function stay nearer to zero for almost every obser­

vat i on tha n either the linear or logarithmic function. Thus indica­

ting t hat the Engel curve for bread and bakery products is best fitted 
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Figure 11. Curve fitting. Functional forms: (1) linear; (2) logarithmic; 
(3) semi-logarithmic . Data taken from Iranian family budget 
survey 1965. 
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Figure 12. Expenditures on mutton and lamb plotted against income. 
Data taken from Iranian family budget survey 1965. 
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Expendi tur es 

Income 

Figure 13. Expenditures on bakery products plotted against income. 
Data taken from Iranian Urban family budget survey 1965. 
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Figure 14. Bakery and bread, goodness of fit test. Errors pl otted against income : (l) l i near 
function, (2) logarithmic function, (3) semi-logaritt~ic function. 
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function, (2) Logarithmic function, (3) Semi-logarithmic function. 
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with the semi-loga rithmic function . Figure 15 shows the oppos ite to 

be true for mutton and lamb. The errors for the semi-logar ithmic 

function are positive then negative and then turn back positive again. 

This indicates that this function apparently has t oo much curve to 

fit the fairly linear data. The errors of either the linear or loga-

rithmic function are consistently near zero indicating that statisti -

cally either functional fit may be suitable fo r the more luxury type 

items. 

Simplicity of Computation 

For commodities such as mutton and lamb where e i ther logarithmic 

or linear fit is suitable, the logarithmic function will be used. The 

logarithmic function is well known for its computational advantages, 

such as its constant elasticity and the income beta equal to the in­

come elasticity . 
24 

It also permits an easier i n troduction of house -

hold size than does the linear form . 

Other Statistical Problems 

It has been determined that expenditures on various commodities 

are a function of income and household size. 
25 

The functional relation-

ship of these variables has also been determined as either logarithmic 

or semi-logarithmic. However, there is a slight difficulty with the 

relationship of these variables (Model I). There is a def inite problem 

of multicol liniarity between income and household size in the rural 

data and a possible problem with the urban. The urban problem shall 

be considered fi rst. 
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Multicolliniarity difficulties arise when the explanatory vari -

ables a re highly correlated between themselves and one of them could 

well be expressed as a linear function of the others. Such is the 

case with the two explanatory variables (income and household size) 

in Model I. In fact, when household size is regressed as a function 

of income, 70 percent of the variation in household size is explained 

by income. 

What usually happens when some or all of the explanatory vari-

ables in a relationship are highly correlated, is that it becomes very 

difficult , if not impossible, to disentangle their separate influences 

26 
a nd obtain a reasonably precise estimate of their relative effects. 

This problem in regression analysis is called multicolliniarity. 

Multicolliniarity is commonly encountered i n time series demand 

studies where the quantity demanded is assumed to be a function of real 

income and relative prices. Very ofte n there is a high correlation 

between real income and relative prices causing an inter - correlation 

problem . 

Least squares technique assumes that the dependent variable 

depends upon the independent variables, and that the independent 

variables are for the most part independ ent of each other . Take for 

example Model I: 

where: 

1, 2, 3' 
27 

Y income 

H Average household size. 
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Suppose Y and H have a perfect linear relationship, and an attempt 

is made to estimate the parameters. If we write: 

xl y2l H3l 

Xz Yzz H32 

' , [ ::] X = 
x3 

y 

y26 H26 

x26 

expressed in adjusted form, by least s quares techn ique , the beta es -

timates are: 
B = (Y 1Y) - l Y X 

with var. (B) = A2 (Y \) -l 

This es timating procedure would break down if it were impossible to 

that is if /Y \1 = 0 . Since we assumed Y2 and H3 to 

be exactly correlated, an auxillary equation of Y regressed against H 

ca n be written as follows: 

y2i K2 + K3H3i 

then; y2i = K3H3i 

~' and; (Y 
1

Y) = 
Yz ''t1 Y2H3 l: H3 

2 

Gs - :~ l: H3 

K3 

since; r~ :l 0, /Y 
1
Y/ o. 

K3 
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This is an examp le of perfect multicollinearity because the two 

explanatory variables (Y and H) are perfectly correlated. This makes 

it impossible to estimate the separate influences of Yz and H3 and the 

method of least squares breaks down. 28 

There are two alternatives "hich may be considered. First II 

already given above and secondly Model III. Hodel III is somewhat of 

a per capita model and much the same as Model I except it is divided 

through by household size so that X/H = f (Y/H). Both Model II and 

III shall be rejected, however. First Model II would result in a 

biased estimate of ( 8 J due to misspecification as previously shown. 

Model III is rejected in that implicit within it is the assumption 

that Bz + B3 = 1 or that B3 = 1-Bz. 
29 

Observing B3 of Model I in 

Table 5 shows that B3 is certainly not equal to (1 - Bz) and hence, the 

implicit assumption of Model III makes it incorrect. Consumption 

theory as well, gives no basis for the assumption imposed by Model III . 

Model I has then been chosen on the premise that even though a 

slight multi- collinearity problem may exist, at least the beta estimates 

are not biased due to misspecification as in Model II. Also, in spite 

of the larger variance the beta coefficients are highly significant for 

most commodities at the a= .OS level. However, there are some 

regressions, such as bread and beef, for which the beta estimates are 

non-sensica1 .
3° For necessity type items, such as bread, the problem 

is easily overcome by fitting a semi-logarithmic function to the Engel 

curve. The variance is then explained much better and the regression 

coefficient (Bz) becomes highly significant (Tables 5 and 6). 

Perfect correlation of independent variables, is an extreme case 

of what usually ex ists. In the present case of income and household 



Table 5. Regression statistics for urban Iran, l9 59 -l96 5a 

X ~ f(Y H, D) Model (I) X ~ f(Y D) Model (II) 

P rod u c t " sb t F R2 8 sb t F R2 

Dairy products . rj3 .121 8 .10 101.88 . 93 y 
.44 . 341 0.113 H 
.15 .11 1. 35 D 

Cheese · 93 ,18 5. 25 50.80 .f57 y 
.45 .50 0.89 H 

- 0.45 .16 - 0.28 D 

Eggs 1.03 .157 6. 54 9'1.28 . 93 y 
.78 o, llll 1.76 H 

0.28 0.14 1. 93 D 

Flour o. o81 0. 393 0.2o6 6, 61 0. 47 y 
.11 0.11 0. 99 H 
.13 0. 36 3.7 0 D 

Rice . 66 0.207 3.21 42 .84 .85 y 
1.30 0. 58 2 .23 H 

.59 0.19 3.16 D 

Bread & bake ry -. 03 . 2a2 - 0.16 14 . 0 . 65 y 

1.87 0. 57 3.29 H 
- 0.11 0.18 -0. 59 D 

Nut ton ,f57 0. 0930 9. 39 145 . 93 · 95 y 

. 22 . 26 0.85 H 

. 1h - o. o8 1.70 D 

+' 

"' 



Table 5 . Continued 

X = f(Y H1 D) Model (I) X= f (Y 1 D) Model (II) 
Product 8 sb t F R2 8 sb t F R2 

Beef .18 0.131 1. 37 10. 68 .59 y . 37 0.12 3.31 16. 32 -7 5 . 52 . )7 1. 41 H 
- 0.18 0.12 -1.49 D 

Poultry 2 .63 0. 351 7.49 71.92 -91 y 2. 49 0.17 0 14 . 65 lll . 66 · 91 - 0. 45 l. Ol - 0. 45 H 
0. 65 0. 32 2 . 05 D 

Fish 1. 45 0. 210 6.89 51. Ol .87 y 1.26 o.lo4 12.12 75-75 .s-r 
-o. 62 o. 6o - l. 03 H 

0. 25 0.19 l. 33 D 0. 28 0.19 1. 48 
Fats & oil . 66 o. 4h8 1. 48 10. 38 -59 y 1.14 0. 22 5.11 14. 50 0. 56 

.l. 58 1.29 1. 23 H 
. 65 0. 41 1. 59 D 10. 58 0. 41 1 .!13 

Suga r & swee ts .58 0. 267 2 .17 5. o6 .41 y . 51 0.129 ) . 92 7.84 o.l•l 
- 0.23 0.77 - 0. 31 H 
-0.19 0 . 21 ~ - 0.78 D - 0.18 0.211 - 0.76 

Fresh Fruits 1.19 0. 2)1.1 5 . 09 51.19 .s-r y 1.40 0.12 12 .11 76.11 0.87 
o. 69 0. 67 1.02 H 

- 0. 61 0. 21 - 2 .84 D o. 63 0.21 - 3. 00 
Fre sh ve ge tables -77 0.125 6.17 5)6 .72 · 92 y 1.02 o. o67 15.20 120. 25 0. 91 

0.82 0 • .)6 2 . 29 H 
- o. 44 0.11 - 3.86 D - 0.1:7 0.12 - 3.86 

Canned fruit 1. 35 0 . )5)11 3.!11 12 . 39 . 63 y 1.13 0.19 5.88 18 .88 o.62 
- 0.72 O.ll - 0. 63 H V> 

0. 48 0. 36 1. 35 D 0. 51 0. 35 1. 47 0 



Table 5 . Continued 

X = f(Y, H, D) Mode 1 (I) X = f{Y, D) Model {II) 

sb t F R2 8 F 
2 

Product s sb t R 

Dried fruit 2 . c6 0.282 1 .zr 42 . 91 .85 y 1.46 0. 15 9.53 50.77 0.82 
-1. 96 0.81 -2 . 41 H 

0. 69 0.26 2 .70 D 0.78 0.28 2 .77 
Pulses 0. 53 0.221 2 . 41 22 . 32 ·75 y 0.86 0.11 7.61 29. 62 0.72 

1. 03 o. 6o 1.70 H 
0.18 o. 2ce 0.89 D 0.14 0. 21 0.67 

Tea & coffee . 36 0. 091 3.99 65 . 39 -90 y 0.58 o. 051 11.46 73 . 49 0.86 
0. 68 0.25 2.74 H 
0. 323 o. o83 3. 90 D 0.29 0. 093 3.18 

Spices & other 0. 43 o. o81 5.30 2ce . ar . 96 y 0.76 0. 055 13.81 152 . 31 0. 93 
foods l.o4 0. 22 4.70 H 

1.03 n. ar4 13. 96 D 0. 99 0.10 9-74 

Non- alcoholic 1. 97 0. 31!1 6. 29 6) . 111 -90 y 2. ar 0.15 13. 69 98 . 39 0.90 
veverages 0. 30 0.86 0. 35 H 

0. 62 0.29 2 .16 D 0. 61 0.28 2. 17 

A lcoho lie l. 6h o.6ar 2.71 16.36 . 69 y 2. 00 0.29 6 .79 29. 93 o.68 
beverages 1. 101 1. 65 0.66 H 

0.86 0. 55 1.55 D 0.82 0. 51• 1.50 

Food away from . 511 0.219 2 . 45 26.81 -79 y 0. 93 0.115 8 . c6 33. 51 0.711 
home 1. 22 o. 59 2 . o4 II 

- 0.36 . 20 -1.81 D - 0. 41 0.21 -1. 9'• 
Tobacco . 40 O. lll 3. 6!1 43.52 .86 y 0. 59 0.571• 10.23 56.86 0.83 

. 58 . 30 1.91 H v. 

.zr 0.10 2 .68 D 0. 24 0.1c6 2.33 .... 



Table 5. Cont inued 

X = f(Y , H, D} Mode l ( I} X = f(Y 1 D} Model (I I } 

Pr od uct s sh t F R2 a sb t F R2 

H. H. Textiles .89 0. 617 1. 41+ 17 .87 .71 y 1. 55 0. 31 5. 05 25 . 51 o. 69 
2. o6 1.69 1. 22 H 
2.75 0. 56 11 .87 D 2. 66 0. 57 4 .71 

Women's l eather 1. 00 0.190 5.26 66 . 55 . 90 y 1.29 o. o¢ 13.41 90.23 0.89 
s hoes 0. 98 0. 56 1.75 II 

o. 68 0.18 3. 68 D 0. 56 0.178 3.13 

Lea t her g l ove s 1. 91 0.675 2.87 26 . 91 ·79 y 2 . 33 0. 32 7 .21 41.14 0.78 
l. 33 1. 99 0. 67 H 
4 .12 0. 65 6. 35 D 3. 96 0.59 6.65 

Underwear - o. o6 o. 63 - 0.10 13. 45 . 65 y 1.64 0.36 4. 58 11.29 0. 50 
o. 57 1.86 3. d3 H 
2 . o4 0. 61 3. 36 D l. 35 0.66 2. o4 

Dr esses - 0.28 0.7 0 - 0.41 11 .28 . 61 y l. 51 0.39 ) .85 9· 51 o. 115 
6. ()1.1 2 . o6 2 . 93 H 
2 . 66 0.67 3. 94 D 1. 93 0.72 2 . 67 

Me n' s cotton - 0.12 o. 616 -. 19 9.28 .56 y l. 33 0. 34 3. 95 8 . 09 o.'•l 
shirts 4.89 1. 82 2.70 H 

1.49 0.59 2. 51 D 0.89 0.62 1. 44 

Cloth & l.01 1.65 6.10 115. 02 . 95 y 

leather shoes 1.21 . 48 2 .49 H (HS) 

"' N 



Table 5. Continued 

X~ f(Y, H, D) Mode l (I) X ~ f(Y, D) Model (II) 

Product B sb t F R2 B sb t F R2 

Men's leather 1. 67 . 50 3.35 22 .17 .80 y 

gloves (HS) . 51 1.46 . 35 II 

Table linen 1. 49 . 312 4.80 34 .45 .86 y 

-. 27 . 91 -. 30 H 

Nen's stockings .19 . 54 0.35 6.ho . 54 y 

2.64 1.59 1.66 H 

Handkerchiefs 1.02 . 45 2.24 18. 92 .n y 

1.68 l. 33 1.26 H 

Cotton suits .03 .78 . o4 7. 21 . 57 y 

4.69 .23 2.05 H 

Leather cases 1.46 .44 3. 33 21.13 .79 y 

& "allets (HS) . 36 1.29 .28 H 

Significance Model I Model II variable or 

l eve l tC Jl- 4) = 22 F tCT[-3) = 23 F statistic Notation 

a = .10 l. 7 17 l. 714 Regress ion 

2 .069 3.42 
coefficients B 

"= .05 2.074 3.05 
Variance o[ regression 

sb CO(.' ( fi c i enls 

"' w 



Table 5. Continued 

Significance 
l eve l 

Node 1 I 
tC{/ - 4) = 22 F 

Hodel II 
t(T/ -3) = 23 F 

Variable or 
statistic Notation 

" = .025 3 .42 

" . 01 

2.807 

4 .94 5.61 

Significance of betas 

General significa nce 
test of model 

8
y represents the regression statistics for the income beta while those for household size 
and dummy variable correspond to H and D respectively. 

F 

l..n 

"' 



Table 6 . Re gr es sion statistics for urban Iran, 1959 -1 965 

Semi log : X = f (Y, H, D) (X = l + l Log Y) 

Produc t 
!3 sb t F R2 

Da iry products 81.27 6. 43 12 . 65 111. 29 0. 94 11a = 1.55 
-28 .16 4. 99 - 5. 63 
-13. 59 5.25 -2.59 

Cheese 35 .83 4. 59 7.81 1+1. 29 0.85 
-12. 92 3. 57 - 3. 62 
-10. 05 3.7 5 2. 68 

Eggs 21.74 1. 31 16. 63 209. 60 o. 'J7 lla = 1.64 
- 6. 90 l. Cf> - 6.78 
- 3. 63 1.07 - 3. 40 

Flour 1.13 2. 56 0. 44 13.70 0. 65 lla = . cf'J( 
0.86 1.99 0.43 

12.lf7 2 .10 5. 95 

Bread &. 25 .23 8 .28 3.o48 88 . 07 0. 92 lla = 0.18 
bakery 27.17 6. 41f lf . 218 

- 2 .29 6.77 - 0. 339 

~~denotes income elasticity wh ich has been shown equal to !3/X . See Table 4 . 

"' "' 
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size the simple correlation between the two is 0.835. For a case 

like this, when the correlation between the independent va r iables 

are high, one usually expects a high standard e rror for the beta 

coefficients. This high standard error is evidence that the problem of 

multicollinearity exists. Note that: 

a 2 
--2-

l: Y2.3 

var a 2 
--2-

l:H3 .2 

or more generally: a2 /Y 1Yr 1 when Y
2 

and H
3 

are highly corr elated 

2 2 
1: Y

2
.
3 

and l: 13.
2 

become very small and diminish as the correlation 

between the two variables increases. This results i n an increase in the 

variance of the beta coefficients, leading one to believe that multi-

collinearity may be dictated by unduly lar ge standard deviation for the 

beta coefficient.
31 

Since a 
2 

is estimated by s2 ~ 
N- k 

it is apparent that even 

though the highly cor r e la ted (Y'Y)-l matr ix tends to blow up, the var (B) 

may be dampened. However comparing the var 
32 

< e 2) from Model I with 

those of Model II [X = f (Y)J shows that in spite of the high R
2 

for 

most regressions, helping to dampe n the var (e), the var (B 2) from 

Model I is consis tent l y about 35 to 55 percent above the var ( e2 ) from 

33 
Model II. This is further evidence o f a possible problem with multi-

collinearity in Model I. 

For the few remaining regressions with nonsensical beta estimates, 

adjus tments were made from international compa ri sons a nd other similar 

Iranian products. Then a check was made to determine if any gross 

error was present in the est imat ed elas ticities for food products . The 

____________ ......... 
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check was an effort to determine if the effect of income and househ old 

size on expenditures had been given their proper weight. Since multi-

coll inearity could confound the proper weight of the two independent 

variables on the dependent variable, it seemed desirable to make a 

rough check after adjusting these few problem regressions on a priori 

gr ounds . This check was made according to the following equation: 

(18) 

where: 

34 

partial elasticity of household size with respect to 
total food 

the ratio of expenditures on commodity i to total food 
expenditures 

partial elasticity of household size for commodity food i. 

Equation (18) tests to determine if the summed effect of househ old 

size on all commodity food expenditures is equal to the effect of 

household size on total food . The effect of household size on total 

food (EHt) is expected to be between 0.28 and 0.3s .
35 

When EHt of 

equation (18) was solved using the parameters estimated from the urban 

surveys it was calculated equal t o 0 . 3402. This is safely within the 

ex pee ted range. 

It is obvious that this crude test does not prove that each of the 

EHi are good estimates of the true parameters . It simply shows that the 

est imates as an over-all group check closely with estimates f r om other 

studies and a priori expectations. 

Thus far the problem of multicollinearity has been discussed 

with re fe rence to the urban data only . Such a lar ge multi - collinearity 
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error results from regressing expenditures against income and household 

size with the rural data that the separate effects of income and house­

hold size are greatly confounded. 
36 

Therefore, instead of regressing 

expenditures against both income and household size, parameters were 

estimated from expenditures as a function of inc ome only. Then the 

resultant income elasticities were adjusted for the ef f ect of house-

hold size . This adjustment was made according to an equation suggested 

by Houthakker and Goreaux. 

where: 

* h 2 the true income elasticity for commodity i. 

h 

the empirical elasticity estimated from Model II X - f(Y) 
--un-adjusted for the effect of household size. 

the assumed partial elasticity of demand W.R.T. household 
size for commodity i. 

the elast ici ty of household size W.R.T. income. 

The value of b2 for each commodity was readily estimated from the 

rural data. The elasticity of household size with respect to income 

was estimated to be h 0.4302 , according to the equation . 

(20) log H = B
0 

b
2 

logY+ e. 

* The only other unknown needed to solve for b
2

i was EHi . The EHi' s were 

taken from the urban results with the assumption that the effect of 

household size would be very similar between urban and rural Iran. 

Although it is readily admitted that this technique will probably not 

provide the true effect of household size for every commodity, the 

approach seems better than ignoring the influence of household size com­

pletely. 
37 
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It should be noted that the value of EHi will vary in magnitude 

a nd sign for d i verse commod i tie s. The value of EHi inf lue nced by two 

factors, an i ncome effect a nd t he effect of econom i es of scale. Ge ne -

rally, these two factors have the opposite sign. The demand elasticity 

in relation to household size is , therefore, pos i tive if the i ncome 

effect predominates, and negative if the specific economies of scale 

prevail. 
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CHAPTER IV 

FINAL ADJUSTED ELASTICITY COEFFICIENTS 

This chapter begins by examining the adjustment of the inc ome elas­

t i citie s for changes that may occur through time . Two measures of 

expected changes are given, static and dynamic measure . The 

r eade r may be inte rested in the f inal a d justed coefficients only ; in 

which case, he may desire to go directly to the concluding section of 

this chapter where the final adjus ted e lasticities are presented. 

The Change in Elasticity Coefficients Through Time 

Income elasticit i es have been est imat ed for the purpose of 

measuring the shift in the demand curve due to the income effect . These 

elasticit i es must be adjusted for expected changes through time . The 

reason adjustment is nece ssary stems from a fairly simple notion. 

These elast i cities measure the expected increa se in expenditures as 

income rises . However, it is obvious that these expenditures will 

no t be bidding for homogeneous food products through time. That is, 

as income rises the incr eased expenditure will be biddin g for (1) 

gr ea t er quantities of food,and (2) food services. Food services in ­

c lude such thing,s as better quality, more highly processed foods and in­

c r eased marketing costs. Food services can be thou ght of as a normal 

good and thus as income rises the demand for food services increases 

according to some functional relationship. 
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The need for adjusting the elasticities can be conveniently illus-

trated by the simple diagram in Fi gure 16. Suppose that for a certain 

year (t
0

) the price and income level are such that the expenditures 

(E
0

) for product K are consumed at price P
0 

Now given the computed 

income elasticity coefficient and predicted income for year t
1

, the 

shift of D D to D'D can be computed . For simplicity assume supply 

doesn't shift, but is perfectly elastic. Then E
1 

will be the predicted 

expenditure for a given amount of product K. However, this may not 

be the desired prediction at all. It may be that Ell - E
0 

represents 

the actual expenditure bidding for increased quantities of K and E
1 

- E
11 

is the expenditure bidding for increased food services. Therefore, 

to get a more correct estimate of expenditures on actual quantities of 

K, the income elastic ity s hould be adjusted to predict a shift in D D 

to U'a' instead of D'D'. 

Price 

s 

Expenditures for 
product K 

Figure 16. Demand adjustment due to service effect . 
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Since we desire to forecast the quan tity dema nd of agricultural 

goods for 1970, 1977 and 1980 , it is necessary t o forecast quantities 

of a homogeneous good of the type which is presently on the ma r ket . 

Therefore it is necessary to determine the effect of the so- called food 

services a nd remove tbis bias from the inc ome elasticity so that it 

reflects only the increase in expenditur es for food quantities and not 

food services also . 

A stat i c measure of the effect of food services is the qual ity 

elasticity. 

Quality Elas ticity 

Quality elasticities measur e t he added quality or services which 

consumers buy in food purchases as their income increases. For each 

per cent increase in income the quality elasticity measures the per ­

centa ge increase consumers pay for food services . For example, as a 

family's income increases they may begin buying prepared soup in a can. 

Before this t ime they may have been purchasing potatoes, carrots, 

onions , and a varie ty of other it ems , utilizing them to make their own 

soup. 

This means then, that the qua lity elasticity which measures how 

qual ity purchases increase with incremental increases in income is 

measuring a price effect. It is measuring the increase in prices asso­

ciated with purchases of higher quality food , that is, it measur es in­

creases i n prices due to added preparation, care, and or marketing 

services. 

Quality elas tic it ies can be der i ved by taking the simple numerical 

difference between a commodity's ex penditure elasticity and it s quantity 
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elasticity of demand. This can be shown mathematically by writing per 

capita expenditure on the i - th commodity (Xi) in terms of its quantity 

is the change in expenditures on commodity i due to a given change in 

income and can be written 

dX. y d(PiQ) y 
[Ai 

dP. 
+ PidQi] _Y_ ~ ~ 

dY X. 
_d_Y __ 

P.A. dY dY P iQi 
~ ~ ~ 

which gives 

(21) dX. y 
( dP i _ Y) + (~-y) ~ 

dY X. dY P. dY Qi 
~ ~ 

From equation (21) we see that the expenditure elasticity per commodity 

38 
i is equal to the quality elasticity plus the quantity elast icity. 

It is important to realize that all commodities will not take on 

equal quality changes as income increases. The increase in quality of 

any one product will depend on the nature of the commodity, its alter-

native preparations and consumer tastes. 

The quality effect is illustrated in Figure 17, which shows both 

the expenditure (in rials) on meat and the quantity bought as varying 

with family income. The solid line 1 represents weekly family expen-

ditures for meat in the city of Tehran. The dotted line 2 is the actual 

quantities (in grams) of meat purchased weekly. Note the increasing 

divergence between the solid (expenditure) and dotted (quantity) lines. 

This divergence is a measure of the quality elasticity previously de-

rived and discussed. 
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Figure 17. Meat consumption plotted against income. Both axes in 
logarithmic units . Data taken f rom 1965 Iranian survey 
for city of Tehran. 



Quality elasticities have been estimated from the 1965 family 

budget data and appear in Table 7. They provide a means of adjusting 

the expenditure elasticities for the quality effect. The quality 

65 

elasticities (NQ) in Table 7 were calculated by use of equation (21) and 

the quality and expenditure elasticities are given in Tables 8 and 9, 

beginning on page 77, Appropriate s tatistical tests are includ~d in 

each table and will no t be elaborated here , 

Inspection of Table shows that the quality effect for such items 

as fruit, prepared food, dried fruit and nuts and various sweets are 

of considerable w~gnitude. These results appear to be in general agree ­

ment with a priori expectations in that considerable quality variation 

for these goods is present in the market place . These commodities also 

represent a gene r ally small proportion of family food expenditures . 

Therefore a substantial percentage increase of quality expenditures on 

these items will not greatly increase the total family food costs. The 

highly significant quality effect is also accounted for by the high 

value of the expenditure elasticities. 

The quality coeff i cient for meat and vegetables is high. This 

apparen tly stems from the fact that these two items represent basic 

expenditures in the family food budget. Hence for these commodities, 

there is a large market with a great amount of variation in product 

quality so that higher quality is readily available upon dema nd. 

One commodity for which the quality effect appears surprisingly 

small is dairy products. It seems that Iran (a developing country) 

should be an a priori example of variation in consumption of dairy 



Table 7. Quality and market margin elasticities 

B a N b N c 
2 Q m 

Dairy products 1.296 0.028 0.157 

Flour, macaroni, noodles, etc. 1.172 0 . 187 0.156 

Bread 0.251 0.075 0.019 

Rice 0.676 0.078 0 . 115 

Meat 1.034 0.170 0.156 

Fats 0.632 0.046 0.156 

Sugar 0.232 0.019 0.010 

Honey 1.394 0.120 0.0 10 

Bakery sweets 2.224 0.083 0.121 

Other sweets 1.333 0 . 662 0.12 1 

Fruit 1.206 0.456 0.154 

Prepared foods (away from home) 2.077 0.442 0.158 

Tea and coffee 0.421 0.071 0 .037 

Nonalcoholic beverages 2.606 0.583 0.152 

Dried fruit and nu ts 2.435 0.298 0.156 

Pulses 0.529 0 . 023 0.050 

Pickles 1 .645 0.315 0.156 

Spices 0.511 0.081 0.155 

Total food 0.156 

Vegetables 0. 767 0.159 0.079 

aB
2 

is unadjusted expenditure elasticity for Tehran, (1965). 

For more detail see Table 8 • 

bNQ is the quality elasticity derived in equation (21). These co­

efficients were calculated from data taken from the Tehran fami l y 
budget survey 1965. 
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eN is the market margin elasticity and are estimates made by Rona ghy. 
m 



products. Even from say, raw milk to pasteurized milk, considerable 

variation exists. However, pasteurization and milk processing of this 

nature is yet in the developing stages and not wide spread, This may 

account in part for the low value. As refrigeration becomes more wide 

spread and the market for general consumption of pasteurized milk, 

ice cream, etc, develops, more quality variation will be available. 

For the remaining commodities the effect of quality variation is 

on the whole significant and always positive. In magnitude, however, 

their importance is not as great, being generally less than one-tenth. 

For example, pulses are only 0.023. One would expect this result since 

quality variation for dry beans and lentils is very limited, 

Dynamic Measure of Demand for Food Services 

During economic development changing market structures contribute 

to a dynamic increase in the demand for food services. This alteration 

67 

in the market structure stems from two sources: (1) the growth of retail 

markets in the rapidly expanding urban centers and (2) the spread of 

urban style retail markets to non-urban areas. 

In the process of economic development a nation undergoes a series 

of major structural changes, But mass movement of population from 

rural to urban areas is the most important structural change influencing 

food requirements at different points in the marketing channe1.
39 

As most countries develop and their population migrates to urban centers 

better food commodity markets are developed and increasingly more food 
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is channeled and sold through retail markets . Sellin g food thr ough 

retail marke ts involves more processing, preserving, packing and market-

ing costs than home produced food or food sold at the fa r m gate. 

While urban consumers a re somewhat forced (because of their 

location) to purchase highly marketed retail food, non urban consumers, 

also seem to favor consuming retail food of urban quality as soon as 

it becomes ava ilable~° For example, households i n urban centers 

may begin purchasing more canned goods and other foods such as pre-

pared cereal as the ir income increases. This is the quali ty effect. 

Then these trends in food purchases s pread to other areas un til they 

become commonplace among rural communi ties even though income has not 

ris en to the urban leve l at which this type of food consumption began. 

Since dynamic change i n t he demand fo r food services depe nds on 

the formation and spread of retail ma rkets , it is nece ssary t o examine 

how the marke t structur e changes through time . 

Robert D. Stevens, with a team of economists f r om the Economic 

Researc h Ser vice, U.S. Department of Agriculture, made a study using 

data f r om 70 different counties. In hi s study , Stevens examined the 

magnitude and changes in food f lows at various market l eve ls as economi c 

growth occurred. The purpose of his study was t o work out the method-

o l ogy for estimating these change s. Stevens found that income e las ti-

cit i es of Food at Retail, Food at Wholesa le, a nd Supplier Food were 

41 
gr eatly influenced by market structural changes . That means that the 

value of income elasticities e stimated for food c onsumption will va r y 

according to the market l evel at which the elasticities a r e measured. 
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It also means that during development the relationship between the 

elasticities measured at different market levels will not remain constant 

due to market structure changes. There are four levels at which elasti-

42 
cities can be measured. 

The importance of careful specification of the food measures used 

has been demonstrated by Daly,
43 

Goreux, 44 and Burk. 45 Their work 

has shown that different income elasticities occur when food is measured 

at various market levels or in different ways over the same time period. 46 

In this study the income elasticities have been measured at the 

retail level. These elasticities should be adjusted to the wholesale 

level. If retail elasticities are used instead of wholesale, computed 

future food requirements will reflect an increased expenditure for the 

same quantity of food. 

As the market margin increases people are paying more and more 

for the same quantity of goods. The increase in market margin then, 

represents dynamic added costs for food services. 

It is, however, a difficult problem to anticipate the changes through 

time which will occur in the market margin of different food commodi-

ties. This is an area which needs further research . For the purposes 

of this study the changes in the market margin estimated by Hassen Ali 

Ronaghy have been used.
47 

These estimates appear in Table 7 and were 

only used to adjust the elasticities when the static measure (quality 

elasticity) was small compared to the dynamic market margin estimates. 

In summary, we desire to forecast the quantity demanded of homo-

geneous goods of the type presently on the market. Therefore it is 
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necessary to determine the effect of the so- called food service and 

remove this bias from the income elasticity so that it reflects only 

the increase in expenditures for food quantities and not the increased 

demand for food services also .. First the quality elasticity was 

presented as a static measure of the food service effect. The quality 

elasticity measured the added "food services" demanded as consumer 

income increased. 

Secondly, we looked at changes in the market structure for an expla­

nation of the food service effect. It was determined that the change 

of the market margin through time was a dynamic measure of the food 

service effect. This agrees with the static measure of the food 

service effect in that the market margin also increases as income rises . 

However, the market margin increases during economic development at 

a faster rate than the income effect alone would dictate. Two other 

effects accelerate the growth of the market margin (i.e., food service 

effect): 1, the rapid growth of retail markets and 2, the spread of 

retail markets to non-urban areas. Therefore, if the changes in the 

market margin could be accurately anticipated, this measure of the food 

service effect would be a dynamic measure and would exceed the static 

income measure, particularly during economic development. However, 

future market margins are not easily estimated. Given present techni­

ques, estimates of the future market margins and quality elasticities 

have been used in this paper as a measure of the food service effect 

to adjust the income elasticity coefficients for changes through time. 
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Estimated Elasticity Coefficients 

The final income elasticities ( s2) are now presented in 

Tables 8, 9, 10, 11, and 12 along with other parameters 

estimated from the Engel curves. 48 
The adjusted income elastici-

ties ( 'l adj) developed in the previous section also appear in these 

Tables. Tables 8 and 9 give, respectively, the quantity and expendi-

ture elasticities for Tehran, the Capital City. Expenditure elasti-

cities and additional parameters for urban and rural Iran are given in 

tableslO and 11. Table 12 contains semi logarithmic estimates for Tehran. 

Several comments are in order. First of all, it should be kept in 

mind that logarithmic functions «ere used to obtain all the results 

shown except in the case of certain staple foods such as bread. 49 

The beta coefficients are not significant for bread but, the semi logarith-

mic function gives much better results. Bread is a necessary comma-

d ity on t«o counts; (1) the extensive consumption of bread products 

and (2) its low elasticity both in the absolute and relative sense. 

It is not surprising that problems of insignificance exist for 

certain alcoholic beverages. Much of the problem arises from the fact 

that it is difficult to obtain unbiased data for this commodity. It is 

a well known fact that consumption of alcoholic beverages is usually 

50 
reported with a downward bias. Especially in a Moslem nation where 

spirits are frowned upon. 

The elastici ties for food , including those just mentioned, are all 

positive and generally significant at the alpha 0.025 level. Looking 



Table 8. Estimated parameters of Engel curves, Tehran, 1965 study: quantity (grams) consumed 
as a function of income and household size X = f (Y, H) 

Product a 2 sb T2 83 sb T3 F R2 

2 3 

Dairy products 1.268 0.416 3.05 - 0.369 0.836 - 0.44 10.34 . 67 
Flour, maca r oni 

noodles, etc . 0.985 0.584 2.94 0.427 1.174 0 .36 14.82 . 75 
Bread 0.186 0.086 - 1.31 1.297 0.73 7.51 59.66 .92 
Rice 0 . 599 0.547 1.05 0. 792 1.099 0.72 3.31 . 40 
Meat 0.864 0.115 7.555 0.470 0.23 2.04 120.86 .96 
Fats & oil 0.586 0.383 1. 53 0.509 0. 770 0.66 6.21 .55 
Sugar 0.213 0.129 1.66 0.564 0.259 2.18 18.70 . 79 
Honey 1.274 0.821 2 .44 - 0.563 0.165 -0.34 0.25 .05 
Bakery sweets 2 . 216 0.641 3.46 0.109 1.289 0.08 17.50 . 79 
Other sweets 0.478 0.625 0. 77 0.118 1.289 0.08 3. 71 .43 
Fruit 0. 750 0.407 1.85 1.176 0.819 1.44 13.74 . 73 
Vegetables 0.608 0.116 4.39 0.914 0 . 233 3 . 93 87.82 .95 
Prepared foods 

(away from home) 1.635 0 .336 4.90 - 1 . 86 7 0.676 - 2.76 13.97 . 74 
Tea & coffee 0.421 0.203 2.07 0.357 0.408 0.87 11.24 .69 
Non-a l coholic 

beverages 2.023 0.507 4.19 1.307 1 .020 1 . 28 39. 14 . 89 
Alcoholic 

beverages 2.101 1.053 2.42 -1. 122 2.117 -0.53 5.73 .53 
Dried fruits & 

nuts 2.137 0.852 2 .51 -0.192 1. 713 -0.11 8 . 25 .62 
Pulses 0.506 0.385 1.44 0.345 0 . 773 0.45 0.99 .16 
Pickles 1.330 0.866 2. 70 - 1. 265 l. 742 -0.73 6.55 .57 
Spices 0.4300 0 .835 0.46 0. 754 1.680 0.45 1.05 .17 

...., 
N 



Table 8. Continued 

Significance 
level 

a= .1 

a = .05 

a = .025 

a = .01 

( n-3) = 11 

1. 796 

2.201 

3.016 

F 

3.98 

7.21 

Variable 
or 

statistic 

Income coefficient 
Household size coefficient ' 
Variance of regression 

coefficient 

Significance of beta 

General significance test 

Notation 

Sz 
a3 

sb. 

t. 
1 

1 

of model F 

8
All re gression statistics are from logarithmic functions 

.._, 
w 



Table 9. Estimated parameters of Engel cur ves, Tehran, 1965 study: expenditures (rials) 
as a function of income and househo l d size X = f(Y, H) 

Product 8:1 sb T s3 sb T F R2 7ladj 
2 3 

Dairy products 1.296 0.506 2.56 -0 .642 1.018 -0.63 6.13 .55 1.140 
Flour, macaron i, 

noodles, etc . 1. 721 0.473 3.64 - 0 . 595 0.951 -0.96 14.05 .74 0.985 
Bread 0.261 0.076 - 0.76 0 . 127 0.153 8.35 84.71 . 94 0.186 
Rice 0.676 0.302 2.24 0.385 0.607 0 .63 10.83 .68 0. 521 
Meat 1.034 0.128 8.04 0.095 0.258 -0 .37 84 .67 .94 0.864 
Fats 0 .632 0.435 1.453 0.291 0.875 0.33 0.422 . 46 0.476 
Sugar 0.232 0.121 1 . 918 0.494 0.244 2.02 19 .74 . 80 0.213 
Honey 1.394 0 . 564 2 .47 - 2.500 1.135 -2 . 20 3.12 . 38 1.274 
Bakery sweets 2.224 0.532 4.18 - 0 . 206 1.070 -0.19 22 .85 . 82 0.750 
Othe r sweets 1.333 0.431 3.09 - 0.027 0.867 -0.03 13 . 24 .73 1 . 212 
Fruit 1.200 0.330 3.63 0.340 0.664 0.51 23 .16 .82 0 . 7 50 
Vegetables 0. 767 0.093 8.27 0.474 0.186 2.54 153.04 . 97 0.608 
Prepared food 

(away from home)2 .077 0. 7 55 3.53 - 1 .476 1. 519 - 0.97 11.13 .69 1.635 
Tea & coffee - 0.100 0.268 -0.37 1.046 0.538 1.94 3.88 .44 0.3 50 
Non- a l coholic 

beverages 2.606 0.323 6.28 - 1.703 1.052 -1.62 36.30 . 88 2.023 
Alcoholic 

beverages 3.917 1.188 3.30 - 2 .826 2.390 -1. 18 8.45 .63 2.101 
Dried fruits & 

nuts 2.435 0.645 3 . 78 - 1 . 103 1. 297 -0.8 5 l3 .83 . 73 2 . 13 7 
Pulses 0.529 0.273 0.23 1.163 0.549 2. 12 7 .53 .60 0.479 

__, 
+-



Table 9. Continued 

Product 
82 s 

b2 
T 

Pickles 1.645 0.645 2.55 
Spices 0.511 0.158 3.24 

Total food 0. 751 0.102 7.36 

Significance 
level t(n-3) = 11 

(l = .10 1. 796 

a = .OS 2.201 

(l = .025 3.106 

(l = .01 

83 

-0. 327 
1.111 

0.184 

F 

3.98 

7.21 

sb T 
3 

1. 297 - 0.25 
0.650 

0.205 

Variable 
or 

statistic 

1.71 

0.89 

Income coeffic i ent 

F 

7.80 
l.72 

92.20 

Household size coef f icient 

Variance of regression 
coefficients 

Significance of beta 

General significance test 
of model 

8
All regr ess ion stat istics are from logarithmic functions 

R2 

.61 

.26 

.95 

'7adj 

1.330 
0.356 

Notation 

82 

8 3 

sb 
i 

t. 
L 

F 

-.J 
lJ> 



Table 10. Estimated parameters of Engel curves , urban Iran, 1959-1965 studies: expenditures 
(rials) as a function of income, household size and dummy variable X= f(Y, H, D) 

Product 82 sb T 83 sb T F R2 Tl_a dj 
2 3 

Dairy products 0.98 0.121 8.10 0.15 0.341 0.43 101.88 .93 0.880 
Cheese 0 . 93 0.18 5.25 0.45 0.50 0 .80 50.80 . 87 0.862 
Eggs 1.03 0.157 6 .54 0.78 0.44 1. 76 94.28 . 93 1.008 
Flour 0.81 0.393 0.206 0.11 0.11 0.99 6.61 .47 0 .243 
Rice .66 0.207 3.21 1.30 0 . 58 2 .23 42.84 .85 0 . 564 
Bread+ 25.23 8.28 3 .048 27 . 17 6 .44 4.21 89.07 .92 0.183 
Hutton 0.87 0.093 9.39 0.22 0 .26 0.84 145 0 93 .95 0.870 
Beef 0. 18 0 .131 1.37 0.52 0.37 1.41 10.68 .59 0 .370 
Poultry 2 .6 3 0.351 7.49 - 0.45 1.01 0.45 71.92 0 91 1. 715 
Fish 1.45 0.210 6.89 -0.62 0 .60 -1. 03 51.01 .87 1.20 
Fats & oil 0.66 0.448 1.48 1.58 1.29 1. 23 10.38 . 59 0.564 
Sugar & sweets 0.58 0.267 2.17 - 0 .23 0. 77 - 0.31 5.06 .41 0.532 
Fresh fruits 1.19 0.234 5.09 0 .6 9 0.67 1. 02 51.91 . 87 0.782 
Fresh vege tables 0 0 77 0.125 6.17 0.82 0 .36 2.29 96 0 72 .92 0. 711 
Canned fruit 1.3 5 0 .384 3 .41 - 0.72 0.11 -0.63 12.39 .63 1.350 
Dried fruit 2.06 0 .282 7.27 1. 96 0.89 - 2.41 42.91 .85 1.366 
Pulses 0. 53 0 . 221 2.41 1.03 0.60 1. 70 22.32 0 75 0.479 
Tea & coffee 0. 36 0.091 3.99 0.68 0.25 2.74 65 .3 9 .90 0.3 28 
Spice & other 

foods 0.43 0.081 5.30 1.04 0.22 4 0 70 202.07 .96 0 .362 
Non- a lc oho lie 

beverages 1. 97 0 .314 6 .29 0 .30 0.86 0.35 63.14 .90 1.970 
Alcoholic 

beverages 1.64 0 .607 2 0 71 1.10 1.65 0.66 16.36 .69 1.640 

" "' 



Table 10. Continued 

Product Bz sb T il:J sb T F R2 T{adj 
2 3 

Food away from 
home 0.54 0.219 2.45 1.22 0 . 59 2.04 26.81 . 79 1.635 

Tobacco 0.40 0.111 3.64 0.58 0.30 1. 91 43.52 .8 6 0.405 

'l'otal food 0.92 0.115 8.06 33.51 . 74 

Household 
textiles 0.89 0.617 1.44 2.06 1.69 1.22 33.51 . 71 0.78 

Women's l eather 
shoes 1.00 0.900 5.26 0.98 0.56 1. 75 66.55 .90 0.95 

Leather gloves 1.94 0.675 2.87 1.33 1.99 0.67 26.91 . 79 1.80 
Underwear 0.060 0.63 -0.10 5.73 1.86 3.08 13.45 .65 

" + 1.64 0.358 4.58 11.29 .49 
Dresses -0.28 0.70 -0.41 6.04 2 .06 2.93 11.28 .61 1.21 

,+ 1.51 0.391 3.85 9.51 .45 
Men's cot ton 

shir ts -0.122 0.616 - .19 4 .89 1.82 2.70 9.28 . 56 1.10 
" + 1.33 0.336 3.95 8.09 .41 

Cloth & leather 
shoes 1.01 1.65 6.10 1.21 0.48 2.49 115.02 .95 0.96 

Men's leather 
gloves 1.67 0.50 3.35 0.51 1.46 0.35 22.17 .80 1.52 

Table linen 1.49 0.312 4.80 - .27 0.91 -.30 34.45 .86 1.45 
Men's stockings 0.76 0.54 0.35 2.64 1.59 1.66 6.40 . 54 0.68 
Handkerchiefs 1.02 0.45 2 .24 1.68 1.33 1.26 18.92 .77 1.00 

.... .... 



Table 10. Continued 

Product s2 s 
b2 

T 63 

Cotton suits 0.03 0.78 0.04 4.69 
1.45 0.83 2.30 

Leather cases 1.46 0.44 3.33 0.36 

Significance 
level t( n-4) = 22 F 

tl = . 10 l. 717 

tl = . 05 2.074 3.05 

tl = .025 2.819 

tl = .01 4.94 

sb 
3 

0.23 

1.29 

T 

2.05 

0.28 

Variable 
or 

statistic 

F 

7 .21 
28.66 
21.13 

Income coefficient 

R2 

.57 

. 70 

.79 

Household size coefficient 

Coefficient 

Significance of beta 

General significanct test 
of model 

7ladj 

1.05 

1.37 

Notation 

S 2 

fl 3 

sb. 
1 

ti 

F 

aParameters of commodities marked (+) from semi-log transformation; all others are logarithmic 
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Table ll. Estimated parameters of Enge l curves, rural Iran, 1963- 1964-1965 studies: 
expenditur es as a function of income and dummy variable X = f(Y, D) 

? 
Product 82 sb T F R- 7ladj 

2 

Dair y products 1.356 0 . 152 8.95 63 . 75 . 86 1.005 
Che.,se. 1. 895 0 .149 12 0 73 68 . 53 . 87 1.445 
Eggs 1. 452 0.165 8 . 82 63.85 .86 0.672 
Fruit 1.60 0 . 132 12.11 69.16 . 87 1.260 
Vegetab les 1. 177 0.098 12 . 07 78.07 .88 0 0 745 
Dried f r uits & 

nuts 1.203 0.124 9.68 53. 02 .83 2.306 
Pulses 1.136 0 . 168 6.77 15 . 73 . 60 0.692 
Sugar 0.722 0.034 21.33 274.88 . 96 0.612 
Flour, macaroni, 

nood les, etc . l. 719 0.301 5 0 71 19. 64 . 65 1.139 
Rice 2.030 0 .208 9 0 76 82 . 50 .89 1.645 
Bread 1.389 0.211 5.69 62 . 94 . 86 0.369 
Beef 2.318 0.321 7.45 36 . 63 0 76 l. 798 
Lamb 2.653 0.369 7.18 30.31+ 0 74 2.433 
Poultry 2.312 0 .387 5.98 29 . 09 0 7 3 2.312 
Fish 2.092 0.301 6 . 96 33 . 85 0 76 1. 842 
Coffee & tea 1.186 0 .184 6 .45 55 . 54 . 84 0 . 506 
Spices 1 .272 0.183 6.95 52 . 83 . 83 0.334 
Hheat flour + 1. 580 0 .347 4 . 55 21.62 . 67 1.470 
Hheat+ 0.965 0.253 3.82 7.37 .41 0 . 855 
Barley flour + 0.907 0.316 2.87 6.37 .38 0 0 794 
Bar\-ey+ - 0.004 0 . 368 -0. 01 0.51 . OS 0 . 113 
Oil 1 .406 0 .284 4 .95 14.04 .57 1.115 

..... 
"' 



Table 11. Continued 

Product s2 s 
b2 

T F R2 
J?adj 

Food a'".f'Y from 
1.190 0 .378 3.148 11.36 .62 2.606 home 

Tobacco+ 1.457 0.163 8.91 51.38 .83 0.877 

Tota 1 food 1. 711 0 .179 9 . 55 39.65 . 79 

Shoes 1. 92 2.53 0. 76 1.32 .23 1. 77 
Children clothes 1. 47 5 . 26 0.28 0.85 .16 1.32 
Women•s clothes 1. 78 0.26 3.79 1.95 .28 1.63 
Me n's a nd boy • s 

c l othes 1.56 1.32 1.32 . 23 1.41 

Variable 
Signi ficance or 

l evel t ( D - 4) = 32 F statistic Notati on 

(l = . 10 1.690 Income coefficient B 2 
i) = .05 2 .040 2.92 Variance of regr ess ion 

(l = .025 2. ' 1, (1 
coefficients sb. 

1 
i) = .01 4 . 51 Significance of beta t. 

1 

aParameters of commodities marked (+) from semi - log transformation; all others 
are logarithmic "' 0 



Table 12. Estimated parameters of Engle curves, Tehran, 1965 study: 
expend itures as a semi-logarithmic function of income 

X = f (Y) 

Product 82 t2 Bo F R2 

Cheese 82 . 47 6 .4 1 -834.42 41.18 .789 

Bread 38.97 3.68 - 306 . 64 13.56 . 552 

Rice 40.38 4.99 - 398.68 24.92 .694 

Sugar 166.87 6.84 -169 . 67 46 .74 .809 

Mutton 19.22 4.56 - 163.34 20.81 .654 

Citrus frui t 98 .42 6 .26 -1009. 79 39 . 15 .781 

81 
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at the final adjusted elasticities <1/adj), one obser ves that the 

coefficient magnitude varies considerably from commodity to commodity . 

Approximately 4/10 of the food items could be considered luxury commo­

dities if the often used criteria of unity is applied to separate 

necessities from luxury goods . In Tehran the elasticity magnitude 

ranges from a high for dried fruits a nd nuts of 2 .13 7 to a low of 

0.186 for bread. Dried fruits and nuts are as clearly a luxury commo­

dity as bread is a necessity. For these two extremes the c oefficients 

merely quantifies what a priori reason would suggest. Meat is an 

important component of the family food basket . From the elasticity 

value of 0.86 we see that a large share of the future increases in 

family income will be spent on red meat. In Urban Iran, excluding 

beverages, the elasticities very from the high of 1.715 for poultry to 

a low again of 0.183 for bread. Poultr y is also the high elasticity 

for rural Iran, with spices the lowest of significant results . Bread 

is near the low, however. Thus the extreme commodity values are in 

general agreement between Tehran, other urban areas and rural Iran. 

Just as the extremes appear reasonable, (at l east in direction), so 

also do the intermediate elasticities. For example, in each table pulses 

have a low elasticity as might be expected. This suggests that they are 

a necessity type food which luxury commodities will tend to supercede 

as income rises. On the other hand one would expect dairy pr oducts to 

be more of a luxur y good than pulses but to be consumed in large 

enough quantities as to keep the elasticity considerably be l ow say dried 

fruits and nuts . A value near unity is found consiste ntly throughout 
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Table 10. 

In a study comparing the food elasticities (All Food) of about 

30 different countries, H. S. Houthakker found the range to vary from a 

high or 0.731 for Poland to a low of 0.344 for the middle classed 

British .
51 

Therefore international comparison of food elasticities 

shows Iran to rank relatively high. For example , note that the 

unadjusted income elasticity CB2) for total food in urban Iran is 

0.68 while that fo r Tehran is 0.751. This indicates that food require­

ments will grow rather rapidly from Iran as national income level rises. 

In Chapter III it was asserted that the elasticities for food 

may decrease with an increase in the general income level. This seems 

to be particularly true for individual food items. Comparing 

Iranian elasticities with thos e of other higher i ncome countries 

suggests that the assertion holds fo r total food elasticities between 

nations . In the study just mentioned Houthakker found this thesis 

generally to hold. However, this brings up an interesting question . 

Upon comparing three 1965 levels of income (table 16- B, p. 99) we 

note that per capita income is highest for Tehran , (33,233 rials per 

annum) medium for urban Iran, (21, 713 r ials per annum) and lowest 

for rural Iran (9,801 rials per annum). Thus one would expect the 

income elas ticity level fo r food to vary in a n inverse order with rural 

Iran having a high elasticity level, then urban Iran and finally Tehran 

with the low. However, observation of Table 9 clearly shows this to not 

be the case . As expected Tehran and urban Iran bo th have elasticities 

well below the level of those for rural Iran. Bu t the unexpected 
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result is that elasticities for Tehran are general ly higher than 

those for urban Iran, An expanation of the differences between these 

two groups of elasticities consequently seems difficult . It is conceiv­

able, and indeed probable, that relative prices may in fluence the elasti­

cities, thus it has been suggested that the income elasticity of a 

commodity is an increasing function of its price relative to other 

commodities. It is also possible that the income elasticity is deter­

mined not by the relative price of the item itself, but by the relation 

among its factor prices.
52 

No attempt is made her e to verify these 

ideas, but they may be fruitful areas for further research. 

The elasticities for clothing are higher than those for food with 

t he average at about 1.5. This indicates that clothing is more of a 

luxury good than food in Iran. This is in agreement with international 

comparisons and is a phenomena n oted as early as the 1890's by Ernest 

Engel. 

It is interesting and well worth noting that the elastic it ies 

in Tables 9 and 10 differ significantly from those computed by the 

Iranian Central Bank (Bank Markazi). The Bank computed the elasti ­

cities appearing in TableD from the 1959 family budget survey which 

it conducted in 32 Iranian cities. Since they were published, these 

coefficients have been widely accepted as the standard I ranian income 

elasticities. They represented the most complete elasticity estimates 

up to that time. A second survey of 32 Iranian cities was also made 

by the Central Bank in 1965. The writer is unaware of any e lasti­

cities which have been published from this survey. If elasticities 

are computed from the 1965 survey they will not be directly comparable 
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to those estimated from the 1959 study unless an adjustment is made 

for a 17 percent inflation which occured between the two periods and 

was not taken into account when the second was conducted. In 

this paper the elasticities from the 1959 and 1965 surveys have been 

compared briefly. However, it was determined that more information 

could be obtained by poolin g the results of both budget studies . No 

doubt part of the difference between the elasticities computed in this 

study a nd those published by the Bank is due to the correction of the 

inflation bias and pooling of the data. Yet there are also two addi ­

tiona l steps taken in this paper which cont ribute considerably to the 

differences between Tables 9, 10, and 13. It was found that re-

ported income was biased downward . Therefore tota l expenditures were 

used since they represent ed a better proxy to actual income than the 

reported income. One additional technique was used. Household size 

was found to be an important independent variable in explaining con­

sumption. Hence regression analys is was used to estimate the income 

elasticit ies in Table 8 with income and household size as independent 

variables . The use of more complete data and the techniques just r e ­

ferred to likely account for most of the difference between the elas­

ticities published by the Bank and those in this paper. 

Many papers dealing with income elasticities for food a nd clothing 

taken from cross-sectional family budget studies stop at this point. 

Actually they may also compute elas tici ties for family housing, trans ­

portation or other expenditures. Bu t this is merely a detail . Further 

analysis of expenditure patterns could be based on Tables 8 , 9 , 10, 

11, and 12, but it is the purpose of this paper to go beyond this point 



Table 13. The income elasticity of various consumer goods in urban 
Iran: 1959a 

Expenditure group 

Food at home, tota 1 

Dairy products, including cheese 

Cheese 

Eggs 

Flour, "reshteh" and macaroni 

Rice 

Bread 

Mutton 

Beef , veal a nd poultry 

Beef and veal 

Poultry 

Fish 

Fats and Oils 

Sugar and sweets 

Fresh f ruits 

Fresh vegetables 

Canned fru its and vegetables 

Dried fruits and nuts 

Pulses and cereals 

Tea, coffee , cacao 

Non-alcoholic beverages 

Alcoholic beverages 

Spice s, other foods 

Food and drink in restaurants and eating places 

Tobacco 

Household textiles, towels, draperies, etc . 

Hosiery and footwear 

Hats, glove s, scarves, etc . (Women) 

Elast icity 

0 . 51 

0.55 

0.66 

0.67 

0.33 

0.51 

0.27 

0.61 

0.53 

0 . 11 

1.54 

0.62 

0.67 

0.35 

0 . 66 

0.63 

0.75 

0.57 

0.49 

0.49 

1.64 

1.53 

0.50 

o. 77 

0.41 

0.86 

0.66 

0. 74 
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Table 13. Continued 

Expendi ture gr oup 

Underwear , nightwear 

Dresses, skirts, blouses, chadors 

Shirts, underwear, nightwear 

Socks and footwear 

Hats and gloves , scarves, etc. (Men) 

Suits, trousers, workpants 

Elasticity 

0 .67 

0.61 

0.77 

0.80 

0 . 86 

0.95 

aElasticities published by the Iranian Central Bank Markazi from 
its 1959 family budget survey. 
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and use the elasticities to compute future Iranian demand due to the 

income effect. This problem along with an interesting variation in 

technique is le f t to the remaining chapter. 
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CHAPTER V 

PROJECTED IRANIAN DEMAND US ING TWO 

ALTERNATIVE MODELS 

89 

In this final Chapter the forecast demand for Iranian agricu ltural 

commodities is computed. The increase in demand from 1965 to the t a r­

get dates is based on the income effect and population growth, with 

the rather strong assumption of constant prices.53 

Two forecasts a re made in this chapter . The fi r st one is made 

via a fairly standard model and technique used in many previous demand 

studies. This method shall be referred to as the aggregate model or 

Model A. The sec ond forecast shall be made via a disaggregated model 

(Model D), not heretofore used in forecasting under conditions similar 

to the present study. The purpose of this second forecast is to 

dete rmine if the disaggregated model generates r esults significantly 

different from those via the standard model. For this reason the second 

forecast will not be carried out for every commodity and region in Iran. 

Only a sample forecast of sufficient size will be made to de termine 

how the results of Model D compare with those of Model A. Comparison 

between Model A and D will be at the consumer level. Then final demand, 

at the farm gate, will be predicted for 1970, 1975 and 1980 by con-

verting forecast consumer demand for the respective years to raw agri-

cu ltural constituents (relying on Model A). 
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The Aggregate Model 

It is usual to estimate the percentage change in demand by multi-

plying the expected percentage rise in income by the elasticity coeffi-

cient . This formula assumes the cross-sectional consumption function 

to be linear, which is not really the case. For large increases in 

income it is necessary to refer directly to the consumption func tion 

best fitted to the projection of demand for the commodity concerned. 

Therefore, a function such as the following shall be referred to as 

Mode l A and used to fo recast food consumption of commodities whose 

consumption function is best approximated with the logarithmic form. 

(22) ln ct 

where: 

p 
t 

Ct Aggregate consumption demand in time t, 

C0 Per capita consumption demand in time o or base year, 

Yt Per capita income in year t, 

Y
0 

Per capita income in year o, 

E Elasticity coefficient 

Pt Population in year t. 

Note that equation (22) assumes a constant C
0 

(Per capita consum­

ption) and a constant Yt/Y
0 

(change in per capita i ncome) over the 

entire population. This assumption requires C
0 

and Yt/Y
0 

to be a con­

stant aggregate average over the whole population of Iran. Thus a 

forecast which weights the effects of various consumption groups is 

not generated . Considering the great variation of income between the 
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different consumption groups, such a generality could lead to a con-

siderable error. For example, a rural laborer 's income is less than 

1/10 the income of a well paid government employee . Th is problem can 

be alleviated somewhat by disaggregatin g the Iranian consumption into 

three groups , rural, urban and Tehran. 

With consumption demand divided into three groups equation (23) can 

be rewritten and taken out of logs as: 

(23) Cti Coi rc :t~ )EiJP. l 01 1 

with the subscript i denoting the subgroup rural, urban 

Now total consumption demand in time t is given by CA = 

or Tehran . 
3 

L cti" 
i=l 

From equation (23) it is seen that the elasticity (Ei) is assumed 

constant throughout each consumption group. This assumption is va lid 

if the elastic ity was estimated with the logarithmic function. As 

previously stated for commodities whose elasticit i es are es timated with 

ano.ther functional form (such as bread with semi log), we must r efer 

54 
directly to the function form used. In this case the elasticity may 

vary with income level. 

Forecast demand in time t is obtained by inserting the necessary 

parameters into equation (23) and a r e given as follows . C
0 

is average 

per capita demand for the base yea r (1965) and is given for Tehran, 

urban and rura 1 Iran in Tables 14-A, B and C, respectively. The e lasti-

cities (Ei) were presen ted in Tables 8, 9, 10, 11 and 12 of Chapter IV . 

Income and population parameters are given in Table 16, Final pr o-

jections of per capita and aggregate consumer demand for 1970, 1975 and 

1.980 appear in Table 19A, B & C. Finally con•umer demand is converted 

to ita farm gate equivalent in Table 21A , B & C according to the 



Table 14 -A. Per capita consumpt ion (C
0

) f or base year 1965a 
rural Iran (in grams ) 

Product 

Milk and Yogurt 
Dry Milk and Butter 
Cheese 
Khaskrhiky 
Eggs No . 
Bread 
\-/heat 
Barley 
Rice 
Grouts 
other Grains 
1-iheat Flour 
Barley Flour 
Corn Flour 
!leer and Veal 
Mutton, Lamb , 
Insides 
Poultry No . 
other Meat 
Fish 

Heckly 

82 .18 
2 . 31 
6 .12 
9-78 
5 . 43 

41.'{3 
2.79 
0.82 

78. 31 
2.79 
1. 2lf 

513. se 
)fl. 05 

3.1f4 
12 .79 
8 . 55 
2 . 30 
3.82 
3. 4) 
2.4 

10. 01 Animal Oil 
Vegetable Oil 
Sugar 

7 -20 
6o. 811 

0. 39 
o. o6 

(All, except65 2 and onions) ' 0 

Syrup 
Honey 
Vegetables 

Potatoes 
Potatoes 
Onions 
oranges 
Grapes 
Plums 
Pomegranates 
Melons 

33.80 
2.80 

21. 25 
29.35 
1. 59 

13.17 
58 . 44 

Monthly 

2 , lf65 . 40 
69. 30 

183. 60 
293 .40 
162 . 90 

1,251.90 
8;qo 
24 . 60 

2 , 319. 50 
83-70 
37 .20 

15, lll7.60 
1,230-90 

103 .20 
383-70 
256 . 50 
69. 00 

1111, 60 
102.90 
104.0 
300. 30 
216 . 00 

1,825 .20 
11.7 0 
1.800 

1, 956 . oo 

1,014.00 
84 . 00 

637 . 50 
88o. 5o 
117 -70 
395 .10 

1,753. 20 

Yearly 

29, 995 -70 
843.15 

2 , 233 .80 
3,569-70 
1,981. 95 

15,231.45 
1, 018 . 35 

299-30 
28.,583 .15 
1, 018 . 35 

452 . 60 
187 ,580.80 

llf , 975-95 
1,255.60 
4,668 . 35 
3,120.75 

839-50 
1 , 394 -30 
1,251. 95 
1 , 251. 95 
3, 653 .65 
2,628.00 

22 ,2o6 . 6o 
142. 35 

21.90 

23,798 -00 

12,337-00 
1, 022 . 00 
7,756. 25 

10,712 .75 
580. 35 

4,807 . 05 
21, 330. 60 

92 
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Table 14-A. Continued 

Product Weekly Monthly Yearly 

Dried Fruit 18.24 547 .20 6,657 . 6o 
Dates 5. 69 170.70 2,0;'6.85 
Nuts 0.42 12 . 60 153.30 
Pulses 14 .8 444 . 00 5 ,402 . 00 
Tea 5.15 154.50 1,8;'9 .75 
Coffee and 6. 60 80. 30 cacoa 0.22 
Spices 5.18 155. 40 1,890. 70 
Tobacco 2. 61 78.30 952 . 65 
Alcoholic Beverages 1. 36 10.80 496 . ho 

a Data from Rura l Family Bud get Surveys and Nutritional Studies. 
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Table 14-B. Per capita consumption (C 
0

) for base year 1965a (in 
grams) urban Iran 

Product Vleek1y Monthly Yearly 

!~ilk 148 . dl 592 . 32 7,700.16 
Cream 2 . 91) 11.84 153.92 
Liquid and 

n. 61 46 . 44 1, 942 .10 Dry Milk 
Yogurt 209. 05 836 . 20 10,870. 60 
Yogurt Dr ink 37 . 35 149. 40 l9,ll2 . 20 
Condensed \·/hey 1 9. 37 77.48 l, 007 . 24 
Butter 16. 56 66 . 24 861.12 
Cheese 51+ .74 218 . ¢ 2,846.48 
Eggs 34 . 9-'f 139.7 6 1,816.88 
Vlheat Flour 127. 38 509.52 6,623 .7 6 
Rice Flour 5.7lf 22 . 91) 29'3 . 48 
!~acaroni l9.ll 76.44 993 .72 
Bread 2 '7 30.lf0 10,921.60 141, 9'lo. 8o 
Rice 415 .78 1,663 .12 21,620. 56 
Mutton 277 . 26 1,109. 04 14,417.52 
Beef and Veal 95 .14 380. 56 4 , 9-'+7 . 28 
Poultry 39.12 156.48 2,034 . 24 
Fish 41.02 l64 . dl 2,133 . 04 
Oil (Animal) 34 .72 138.88 1,805 . 44 
Vegetable Oil 122 .87 491.48 6 , 389. 24 

__ Sug":!:_ ___ ._ . .2.18 .12 1,272 . 48 . -~5 , 269 .7 6 
Honey , etc . 0. 65 20.60 33.'80 
Bakery S~<eets 45 .7 9 183.16 2 , 381. dl 
other S;reets 36 . 15 l44 . 6o 1,879.80 Citrus Fruits l83. 5lf 734 .16 9,544 . dl 
Pit Fruits 258 . 01 l, 032. o4 1 3, 476 . 52 Apple 87 . 53 350.12 4,551.56 Pear 8 . 69 34.76 451.88 Apricot ll.7 0 46 .8o 6dl .lf0 Peach 21. 48 85 . 92 l,ll6 . ¢ Cherry 12 . 32 49. 29 64o. 64 Green Plums 8 . 91 35 .64 463.6lf Pomegranates 43. 23 172. 92 2,247 . ¢ Quince 6.78 27 . 12 352. 56 Banana 8 .25 33 . 00 429. 00 Dates 49. 05 191) . 20 2,550. 60 
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Table 14-B - Continued 

Product Heekly Monthly Yearly 

Vine Fruit 12 . 27 49.d3 6)8 . o4 

Grapes 205 . 81 825 . 24 10,802.12 

1·/atermel ons 814 . 62 5 , 258 . 48 42,560. 24 

Cantaloupes 130. 60 522 . 110 6 ,7 91.20 

Potatoes 539.13 1,356.52 17, 6311.76 
Onions 250. 46 1, 001. 54 13 , 025 . 92 
Vegetables (all 1,659-53 6,6)8 . 12 86,295.56 

except Potatoes 
and Onions) 

l83 . d3 732 . 32 9 ,520.16 Pulses 
Food in Restaurants l6 . d3 64 . 32 836 .16 
Tea 26. 42 1 05.68 1,573. 84 
Coffee and Cacoa 0. 50 2 . 00 26 . oo 
Non Alcoholic Bev . 53.10 212.!10 2 ,7 61. 20 
Alcoholic Bev. 15 . 81 63 . 211 822 . 12 
Pickles 27 . 48 109. 92 1,428 . 96 
Spices 17 o. 55 66 . 82 8 , 868 . 60 
Tobacco 917. 90 5 , 671. 60 4 ,77) .80 
Dry Fruit 8 . 42 33 . 68 457 .84 
Rais in 3 . 29 13 .16 171. d3 
Nuts 17 . 61 7 0. 114 915 .72 
canned Fruit 1.7 5 7- 00 91.00 
Canned Juice Fruit 1. 46 5 . 84 75 -92 

8 Data taken f r om 1965 Family Budge t Survey 
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Table 14- c. Per cap i t a con s umption (Co) for ba se ye.ar l965a (in 
gr ams ) Tehr a n 

Product Weel<ly Monthly Yearly 

Mill< 197 . 20 788 . 8c 10,254 . 40 
Cream 3. 28 13. 12 17 0. 56 
Liquid , Dry Mi lk 4 .19 16 .7 6 217.88 
Yogurt 203.25 813 . 00 10,569. 00 
Yogurt Dr i nk 11. 52 46 . d3 599 . 6!~ 
Condensed \-.'hey 8 .7 0 34 .80 452 . 40 
Butter 20.77 83 . d3 l, o8o. o4 
Cheese 7 3 . 22 292 . 88 3, 807 . !14 
Eggs 48 . ce 192 . o8 2,497 . 64 
Hheat Flour 5.22 20.88 271.44 
Chick pea 4 .17 16 . 68 216.84 
J~acaroni 10. 84 .43 . 36 563 . 68 
Hheat 1.29 5 .16 67 . o8 
Barley .'3 . r,q 14. 36 186.68 
Bread 2 ,781.3 11,125.2 14h,63?.08 
nice 413.68 l, b54 .72 21,511.36 
Mutton 296 .!+1 1,185 . 64 15 , 413.32 
Beef 89.7 2 358 .88 4 , 665.44 
Poultry 7 0. 89 283 . 56 3, 686 . 28 
Fish 6 . 339 25 . 35 329.62 
Oil 24 . 35 97 . 40 1,266 . 20 
Vegetable Oil 182 . 81 731. 24 9 ,5 o6 .12 
Sugar Lump 489.47 1, 957 . 88 25 , 452 . 4!~ 

Halva , etc . 8 .12 32 . !~8 422 . 24 
other S>~eets 8 . 82 35.27 438 . 64 
Bakery Sweets !~8 . 31 193. 24 2 , 512 .12 
Citrus Frui t 332 . 60 1, 330. 40 17, 295 . 20 
Pit Fruit 294 . 34 1,177 . 36 15,305 . 68 
Appl e 168 . 95 675 .80 8,785 . 40 
Pear 12 .17 48. 68 632 .84 
Apr icot 6 . 41 25 . 64 333 . 32 
Peach ~~9.67 198. 68 2,582 .84 
Green Plum 1.27 5 . o8 66 .04 
Pomegr anat e 31.11 124 . 44 1,617 .72 
Quince 4.50 18 . 00 234 .00 
Banana 26 .79 107 .16 1, 393 . o8 
Dates 8 . 90 35 . 60 462 .80 
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Tab le 14-C. Continued 

Product \oleekly Month l y Year l y 

Vine Fruit 1,617 . 8h 6 , 117l. 36 811l.27 
Grape 358 . 93 1 ,435.72 18 , 664 . 36 
Hatcrmelon l, o62 .8l 4 , 25l. 211 55 , 266 .12 
Cantaloupe 195 . 58 782 . 32 10,170. 16 
Potato 425 . 59 l ,7 C2 . 36 22 ,130. 68 
Onions 319.22 1,276 .88 16,599· 44 

Vegetabl es (all 
5 , 574 . 00 72 ,1+62 . 00 except Potatoes 1, 393. 50 

and Onions) 
. Dry Fruit 8 . 46 33 . 84 439. 92 

Rai sin 5 .13 20. 87 266.76 
Nuts 22 . 26 89. o4 1,157. 52 
Pulses l 9l. l2 765 . 68 9, 953 .84 
Food i n Restaurants l. 47 5.88 76 . 44 
Non Alcoholic 

Beverages 83 . 28 333.12 4, 330. 56 
Alcoholic Beverages 40. 47 l 6l. 88 2 ,lo4 . 44 
Pickl es 36 . 33 145 . 32 1,889.11 
Spices 166 .81 6 , 674.12 8 , 674 .12 
Tea 3l. 37 125 . 48 l, 63l. 24 
Coffee and Caeca l. 32 5 . 28 68 . 64 

8 Da ta from 1965 Family Bud ge t Survey. 

convers i on fac t or s, Table 20. 

Table 15 contains c ons umpt i on compar i sons \V ith o the r na tions ; 

Iran 1
S r e l a tive de ficienc i es a re c l ea rly appa rent . 

Tab l e 17 and 18 , wh i ch were not me ntioned i n t he above l is ting 

conta in the necessary i nformation t o test Model D. The resu l ts of 



Table 15, Consumption of main food items in grams per capita per day, in 1965 

other Milk and Pop . 
Pork meat EflgS cheese Butter Cereals Potatoes Fruits Vegetables (Mi lli ons) 

Austria 57 47 13 457 8 349 294 155 167 7 . 0 

Denmark 87 66 23 638 16 268 343 132 192 4. 3 

France 45 l (Jj' 30 403 16 323 343 95 .)78 43 .1 

Hestern Gcnnany 53 48 20 482 17 276 5o4 128 135 50. 0 

I taly 9 34 18 273 11 420 86 136 241 46 .4 

Netherl ands 47 41 12 630 8 278 350 139 190 10.2 

Norway 38 61 20 927 11 319 3117 711 76 5. 3 

Sweden 69 72 28 839 33 251 318 150 69 7.1 

Sl;itzer1and 50 75 24 839 16 325 228 2-(11 217 4. 7 

Uni ted Kingdom 33 78 36 6o6 20 27 6 3CQ 132 136 50. 0 

Teheran 74. 311 6.86 46 .28 2.gr 47 ~>.7 6 6o.8o 522 . 51 249. 56 

Urban I ran 64 . 68 11 . 99 69 .Cf' 2 . 37 1171.20 48 . 45 11116. <)11 ?7 2.86 

Rural Iran 39. 09 ) , 113 100. 39 686. Oj' 35.80 ]117 .85 68 . 00 

'"' ()) 



Table 16-A. Projected population of Irana 

1965 1970 

Tehran population 2,653,000 3,572,487 

Rural population 16,223,966 17,422,151 

Urban minus Tehran 
population 6,037,315 7,640,678 

Tota 1 urban 8, 690,315 11,213,165 

Tota 1 Iranian 24, 914,000 28,634,000 

197 5 

4,848,158 

18,591,358 

9,737,972 

14,586,130 

33' 177,488 

99 

1980 

6,482,425 

20,125,465 

12,215,966 

18,698,371 

38,823,856 

aThese projections are taken from a study by Dr. Allen D. LeBaron of 
Utah State University, soon to be published. 

Table 16-B. Projected income of Iran, per capita disposable income 
in rials3 

1965 1970 1975 1980 

Tehran 33,233 39' 148 45' 774 47,672 

Urban 21,713 25,075 28,587 30,377 

Rural 9,801 10,997 13,777 14,440 

aThese projections are taken from a study by Dr. Allen D. LeBaron of 
Utah State University, soon to be published. 



this experiment with a disaggregated model are presented prior to the 

final food projections. 

The Disaggregated Model 

The implicit assumption of Model A is that each of the parameters, 

C01 , (Yt 1/Y
01

), Ei are a constant aggregate average over the consumption 

group (i). For this reason equation (22) is referred to as Model A. 

With (Yti/Y
0
i) treated as a constant, Model A also assumed the distri­

bution of income between time (o) and time (t) to be consta n t. Suppose 

that these assumptions are relaxed and let Tehran be divided into forty 

consumption groups. Each group is made up of families identified 

according to (1) occupation and (2) the working class of the household 

head (Table 17). The entire Tehran population is represented by an 

8 x 5 mat rix . Each of the forty cells represents a separate consumption 

group . When it comes to forecasting future consumer demand, each group 

100 

has its own C
0 

(depending on the consumption habits and income level of 

the occupational group), its own (Y/Y
0

) (depending on the future distri­

bution of income), its own (P), and possibly its own Ei (depending on 

the functional form used for est imating Ei) . This generates the disaggre ­

gated model. According to this model forecast demand in time t for the 

entire population of Tehra n is given by: 

(24) 
8 

CA = L 
i=l 

5 

L: 
j=l 

5 

L: 
j= l 

P. 
l 



Table 17-A. Total population of Tehran Shahrestan (1966) assigned 
occupation and working class of the household heada 

to each cell, according to 

Private Govern- Own 
Non- wage ment account 

reported earner employer worker Employer 

Professors, 
teachers, etc. 376 36,721 124,640 17 > 772 4,946 

Administrators & management 45 3,286 10,954 2,696 8,561 

Clerical and related 844 70,956 182,731 5,352 3,658 

Sales workers 4,292 89,095 6,001 290,527 54,275 

Service Workers 3,150 192 > 596 77,301 37,810 12,066 

Agricultural, etc. 1,474 31,295 3, 928 38,471 5,868 

Product ion, etc. 5,782 639,888 86,448 177,345 50,647 

Workers, not classified 7 > 779 l3 > 910 133 > 074 5,457 1,818 

aFor total population of Tehran Shahrestan, add 359,037 for unemployed persons. 

..... 
0 



Table 17-B. Employed population of Tehran Shahrestan by occupation and class of workera 

Unpaid 
family workers 

appren tices 
and non- Pr ivate Govern- Own 
r eported wage ment account 
workers earner employee worker Employer 

All occupations 11,028 391,081 200,035 139,134 31,852 

Professors, teachers, etc . 398 14 '631 41,018 4,849 1,306 

Administration & management 19 1,283 3,340 64 1 1,563 

Clerical and related 268 26' 136 54 , 664 1,345 781 

Sales workers 1' 149 31,135 1,708 70' 771 10, 864 

Service workers 1,313 76' 213 25,998 10' 96 7 3,364 

Agricultural, etc. 498 12 ,022 1,190 9,287 1,145 

Production, etc . 1,810 223,942 26,542 49,728 12' 2 90 

lo/orkers not classified 4 , 573 5,809 45,576 1,546 539 

8
From Iranian Census 1966, Table 19. 

,... 
0 
N 



Table 17-C. Approximate avera ge monthly income of the employed population in Tehran Shahrestan 
(1966) by occupation and class of workera 

Professors, teachers, etc . 

Administrators & management 

Clerical and r e lated 

Sa le s Wor ker s 

Service workers 

Agricultural, etc. 

Production, etc. 

Workers, not classified 

Non­
reported 

1,675 
(421,296) 

600 
(157,752) 

22 5 
(40,689) 

375 
(60, 390) 

350 
(80,514) 

225 
(47,007) 

225 
(42 ,012) 

125 
(42,855) 

Private 
wage 

earner 

6,500 
( 1, 380,600) 

1,000 
(208' 320) 

550 
(111 , 672) 

450 
(86 , 724) 

325 
(68 , 835) 

250 
(5 1, 630) 

250 
(49 ' 170) 

180 
(39' 549) 

Govern­
men t 

emp l oyee 

5,800 
(1,139,352) 

2,200 
(409,200) 

530 
(95' 908) 

430 
(74 , 149) 

650 
(118, 872) 

700 
( 125, 745) 

1,00 
(69,210) 

175 
(36,246) 

Own 
account 
worker 

6,7 50 
(1,097,550 ) 

5,000 
(724. 800 ) 

325 
(49 ,3 74) 

475 
(70, 053 ) 

900 
(149,846 ) 

500 
(73 . 620 ) 

1,680 
(283 , 046 ) 

150 
(2 5,686 ) 

Employee 

6 ,800 
(1 , 278,672) 

10 , 000 
(1,398,000) 

8,800 
(1,387,584) 

780 
(115' 596) 

2,500 
(467,136) 

450 
(66. 798) 

3 ,000 
(532 ,080) 

340 
(74,460) 

aPar entheses denot e the average family income o f Tehran families classified by the 
occupat i on of the fami l y head. Income is reported in Toman per month. 1 Toman • 10 rials 
- $ .13. 

..... 
0 
'-" 
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Once again the implicit assumptions of equation (24) are that 

C .. , (Y . ./Y .. ) a nd E .. are constant over each separate cell. But 
O~J t~J O~J ~J 

this now seems to be a more valid assumption in that the City of Tehran 

has been divided into forty individually homogeneous consumption 

groups instead of one. However, there is a problem when (Yy/Y
0

) is 

allowed to vary from cell to cell. The problem is that we have no 

way to forecast how the future distribution of income will vary among 

the forty groups. The distribution of income (Figure 18) for 1965 

has been calculated by ranking the population from Table 17·A and 

the income from 17-B. This says nothing about future distribution and 

thus as in Model A we will assume the distribution of income to be 

constant throughout the target years. 

Emperical Results of Model A and Model D 

The reader may note from Table 18-A that only six experimental 

commodity projections have been made with Model D. Comparing these 

results with those of Model A (Table 18-C or 19-A) shows Model D 

projections consistently 6 to 12 per cent above Mode l A projections. 

Thus the weighted consumption projection of Model D are higher than the 

so called average of Model A. This may be partially explained by 

looking at the frequency distribution of income (Figure 19) or the dis -

tribution of income (Figure 18). Note that the largest group of popu-

lation is clustered to the left of the mid-range level of income and thus 

the distribution is skewed to the right over the high income levels . 

When the higher income and consumption groups are weighted in by Model D, 
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Figur e 18. Distribution of income in Tehran Shahrestan (1966). 



Table 18-A. Model D comparis on projections of demand for Iranian food pr oduc ts: 
Tehran C7( from logarithmic form) 

Annual quant:it_i~e~il"l l<gograms 

Food product 1965 1970 197 5 1980 

Cheese 10, 966 ,816 17,094 ,138 26 ,545 , c40 36 ,77 9,264 

Br eaci 422 ,711, 360 586 ' dl6 ' 528 821,292 ,160 1 ,095 ' 037 ' 952 

Rice 72, 619, 376 1o6 ,188 ,16o 156 ,1195 ,776 223 , 11 1') , 5811 

Sugar 7 3, 941, 312 10,235 ,712 142 , 386, 624 193,875 ,440 

~Iutton 47 , 501, 9)6 73,911,0dl 115' ')18 ' o64 158 ' 57 6, 116!, 

Citrus fruit 48 ,809 , dl8 74 ,11t5 , 5c4 H 2 , 922,128 155 ,687, 648 

~ 

0 
<7' 



Table 18-B. Mode l D comparison projections of dema nd for Iranian food 
products: Tehran ( 77. from semi- l oga ri thmic form) 

Annual gua n tities in ki l ograms 
Food product 1965 1970 197 5 1980 

Cheese 10, 966 ,822 17,478,829 26 ,254 , 361 32,985' 996 
Bread 42),712,051 6<Xi,550, 583 865,970,262 1,171,870,267 
Rice 72,1>19,415 lo8,773,381 157 , 41!2' 053 201,549,591 
1·1utton 47 , 401,982 64 ,843 ,167 88 , 645,418 118 , 389,636 
Citrus Fruit 48,609,120 74 ,65o,668 119,244 '097 153,620,145 

..... 
0 

" 



Table 18-C. Model A comparison projections of demand for Iranian food 
products: Tehran ( 7l from logarithmic form) 

Annual guantities in kilosrams 

Food product 1965 1970 1975 1980 

Cheese 10,101,130 15,737,020 24,545,560 34,027' 770 

Bread 396,973,908 550,595,411 770,417,248 1,037,877, 276 

Rice 57,069,630 83' 696,010 123,223,800 168,285,100 

Hutton 40,890,990 36,497,630 98,730,040 136,759 ,400 , 

Citrus fruit 45,884,160 69,864,190 106,609,800 146,956, 200
1 

.... 
0 
co 
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the apparent resul t ing projections are greater than those of the aggre-

gate Model A. 

Frequency of 
Income level 

Income level 

Figure 19. Frequency distribution of income in Tehr an, 1966. 

One factor which partly accounts for some of the small difference 

between Table 18-A a nd Table 19 (or Table 18-C) is that the income 

e lasticities for each product in Mode l D were constant throughout the 

forty cells . Recall from Chapt er III that i f the income elasticity is 

estimated with the logarithmic form the elasticity will be constant, 

i.e. ~ 2 = E. However, if the semi-logarithmi c function is used the 

income elasticity will vary depending on the income level of each cell 
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since E = a/ a
0 

+ az ln Y). In this case Model D seems particularly 

useful since the proper elasticity can be used for each consumption 

group (income level). If the semi logarithmic form (or any other form 

for which the elasticity varies with income), were preferable to the 

constant form, · it is difficult to say just how much improved precision 

Model D might provide. More research will be necessary to answer 

this question. However, to get an indication of the impact that a 

variable elasticity may produce, projections from Model A, using the 

semi logarithmic elasticity, appear in Table l8-s.
55 

Due to the more 

rapidly decreasing nature of the semi logarithmic function versus the 

logarithmic, the projections of Table 18- B are consist ently lower than 

those of Table 18-A. This is as expected. 

The difficulty in practice with Model D is obtaining sufficiently 

disaggregated data. This is particularly a common problem with develop-

ing countries. Perhaps further research in this area could determine 

a constant coefficient by which the more simple and rapid calculation 

of Model A could be corrected for a consistent bias . 

The extensive empirical results obtained from Model A are presented 

in the seriesof Tables, 19-A, 19-B, and 19-C. Conversion factors 

used to compute farm gate equivalants appear in Table 20. Finally, 

Tables 21-A, 21-B, and 21-C contain the forecasts of demand for 

Iranian agricultural products for the target years 1970, 1975, 1980. 

Projections are all in annual quantities measured in kilograms . 



Table 19-A. Projections of demand for Iranian food products: Tehran a 

Food product 1965 l'J(O 1']75 1<:)90 
11i lk 27,204,910. 00 44 ,155,64 0. 00 71, 616,88o. oo 1oo,296 ,5oo. oo (10,254 . 40) (12, 359. 92) (14, 771.99) (15,472 . 07) 
Cream !152,495 . 50 73h,434 .8o 1,191,193. 00 1,668,217 . 00 (170. 56) (205 . 58) (245 .7 0) (257 . 31,) 
Liquid and dry milk 578,035 . 40 938, 195.40 1,521,677. 00 2,131,047 . oo (217 .88) (262 .62) (313 .S[) (328 .7 4) 
Yogurt 28 , 039,550. 00 115 ,510,330.00 7 3,814, 04o. oo 103,373 ,600.00 (10, 569 . 00) (12 ,739.12) (15,225 .18) (15 , 916 .75) 
Yogurt drink 1 , 589,253 . 00 2 , 579,479.00 4 ,183,705 . 00 5,859 ,1o6 . oo (599· 04) (722.04) (862 . 95) (903 .85) 
Condensed whey 1,200,216. 00 1,869,874.00 2 , 916,504 . oo 4 ,043,18l.oo (452 . 40) (523.41) (601.57) (623.71) 
Butter 2,865,346 . 00 4, 464 ,o54. oo 6,962,737.00 9,652,5111.00 (1,o8o. 04) (1,24 9. 57) (1,436 .16) (1,489.03) 
Cheese 10,101,130. 00 15,737 ,ceo.oo 24 , 545,560. 00 34 ,027,77 0. 00 (3,807 . 44) (IJ,I,o5.o6) (5, o62 .S,) (5 ,249.24) 
Eggs 6, 624,645 .00 10,522,290. 00 16,717,630. 00 23,287,180. 00 (2, 11']7 . 04) (2 , 945 . 37) (3 , 448 ,24) (3,592 .36) 
Hheat nour 720,130. 00 1,009,095.00 1,422,465.00 ] ,920,831.00 

(271.44) (282 . 46) (293 . 40) (296 . 31) 
Chick peas 575 ,276.20 829 ,832 . 90 1,2a?,599. 00 1,635 , 651.00 (216 .84) (232.28) (2118 . 05) (252 .3?) 
Macaroni 1,!195,442 . 00 2, 366 ,362.00 3,746,1311 . 00 5 ,213, 3811 ,00 (563 . 68) (662. 39) (772 . 69) (804 .23) ..... ..... 

..... 



Table 19-A . Continued 

Food product 1965 197 0 1975 1980 

Hheat 177 '963.10 249,374. 30 351,528 . 90 474,688 .20 
(67 . o8) (69.80) (72 . 51) (73 .23) 

Barley 495 ,261. 90 693,995 . 20 978,285 .80 1' 321' 031.00 
(186 . 68) (194.26) (201. 79) (203.7 9) 

Bread 396,973,9o8 . 24 550,595,411 .83 77 0,417,248 . 62 1,037,877,276.25 
(1411 ' 632 . o8) (154 ,121. 04) (158' 909.27) (16o,lo6 .33) 

Rice 57 ,o69, 63o. oo 83,696,010. 00 123,223,800. 00 168,285,100.00 
(21,511 . 36) (23,427 . 96) (25,416.64) (25,960.22) 

!J.utton 4o,89o, 990. oo 63,497 ,630. 00 98 ,730, 040.00 136,759,400. 00 
(15 , 413. 12) (17 ,774 . (Jf) (20,364 . 45) (21,096.95) 

Beef 12' 377 '410. 00 17 ,7o8, 68o.oo 25 ,463 ,690. 00 34,562,810.00 
(4,665 . 44) (4, 956 .97) (5 , 252 . 24) (5,331.77) 

Poultry 9,779 ,699. 00 17,441,070. 00 30 , 949,450.00 44,367,710. 00 
(3 , 686 . 28) (4 ,882 . 05) (6,383 .76) (6 ,81111.31) 

Fish 874 ,481.80 1, 433,370. 00 2 , 346,726 . 00 3 ,294 , 516oOO 
(329. 62) (401. 22) (484 . 04) (5o8 .22) 

Animal oil 3, 359,228 . 00 4,890,324.00 7 ,149,428 . 00 9,746,059. 00 
(1,266 . 20) (1,368 .89) (1,47 11 . 67) (1,503.116) 

Vegetable oil 25 ,219,7 20. 00 56 ,714 , 590.00 53,675,070. 00 73,169,48o. oo 
(9,5oS . l 2) (10,277 . 04) (11 , 071.23) (11,287 . 37) 

Sugar (granulated and 67 '525 ' 310. 00 94 ,157,260.00 132,107,000. 00 178 ,17 3,700. 00 
lump) (25,452 . 44) (26, 356 . 23) (27 ,248 . 91) (27 , 485 .67) 

Halva , et c . 1,12o,2ce . oo 1,562 , oog. oo 2 ,191,571.00 2,955,791.00 ,... 
(422 . 24) (437 . 23) (452 . 04) (455 o97) 

,... 
N 



Table 19 - A . Cont inued 

Food product 1965 1970 1975 1980 
··--- ·-· ----·--

4 ,6o3,94o. oo Other Sl·reets 1,216,771. 00 1, 998,344 . 00 3 ,277,851.00 
(458 . 64 ) (559-37) (67 6 .10) (710.22) 

Bakery sweets 6,664,650. 00 12,665 ,710.00 23 ,881 , 420. 00 34 ,779,100. 00 
(2,512 .12) (3 ,545 . 35) (4 , 925 .88 ) (5,365 .14) 

Ci t r us f r uits 45 ,884 ,160. 00 69,864 ,190. 00 lo6 , 60<) ,8oo. oo 146 , 956 ,200. 00 
(17 , 295 . 20) (19,556 .19) (21,989-77) (22 , 669.96 ) 

Pi t frui t 4o,605,950 . oo 61,827 , 530. 00 94 , 346 ,140. 00 130,051, 400. 00 
(15 , 305 . 68 ) (17 ,3o6 . 59) (19,460. 21 ) (20, o62 .16 ) 

Apples 23, 307 ,61~0 . 00 35 , 488 ,7 50. 00 54,154,330. 00 74 , 648,97 0. 00 
(8,785 . 40) (9,933.91) (11,170. 09) (11,515 .60) 

Pears 1 , 678, 924 . 00 2,446 , 368.00 3, 900,9o8 . oo 5 , 377 ,2o4 . oo 
(632 .84 ) (715 . 57) (8o4. 62) (829 . 51 ) 

Apr i cots 881~ ,297 . 90 1,346 , 451. 00 2 , 051~ . 623 . 00 2 ,832,200. 00 
(333 . 32) (376 .89) (423 .80) (436.90) 

Peaches 6 ,852,272 . 00 10,433, 1~2 0 . 00 15, 920 , 950. 00 21, 946 ,240. 00 
(2 , 582 .84) (2,920. 49) (3 ,283 . 92) (3,385.50) 

Cherri es 1,103,648 . 00 
(1~ 16 . 00) 

1 , 680,439. 00 
( 1~7 o. 38) 

2 , 564 , 277. 00 
(528 . 92) 

3 ,534 ,727. 00 
(545 .28) 

Gr een pl ums 175 ,2o4 . 00 266,769 . 60 407 , 078 .8o 561,137 .80 
(66 . o4) ( 74 . 67) (83. 97) (86 .56 ) 

Pomegranates 82,534 .81 125 , 669 . 20 191 ,7 66 . 00 264 , 339.80 
(31.11) (35 .18) (39. 55) (1~0 . 78) 

4, 291,810.00 6 , 534 ,798 .40-- 9 ,971 ,832 . 00 13 ,745 , 669 . 60 ... 
(1 ,617 . 7) (1 , 829 . 4) (2 . 056 . 6) (2 , 120 . 6) ... 

w 



Table 19 -A. Continued 

Food product 1965 lgro l'lf'5 lc:Bo 

Qui nce 620,801.70 945,246 .10 l,442,4o6.oo 1,988,284 . 00 
(234.00) (264 . 59) {2'lf' . 52) (3o6 .72) 

Bananas 3,695 ,841. 00 5 , 627 , 367 . 00 8,587,124.00 11,836,910. 00 
(l,393.o8) (1,575 . 20) (1,771.21) (1,826.00) 

Dates 1,227 ,BoB . oo 2,346 , 3c:B . oo 4,447,760.00 6 , 486,339. 00 
(462 .80) (656 .8o) (917 , 41) (1,000.60) 

Vine fruits 2,231 ,889 . 00 3,40l,ll0. 00 5,194,002.00 7,161,131.00 
(841.27) (952 . 03) (1,071.34) (l,lo4 .70) 

Grapes 49,516 , 540. 00 75,394, 96o. oo ll5, o49, 1,oo. oo 158,589,900. 00 
(18,664 . 36) (21 ,lo4 . 54) (23, 7 30.57) (24 '464 . 61) 

Hntermelon 146 ,620, 900. 00 223,248,300. 00 340,667,100.00 469,592,800.00 
(55 ,266 .12) (62,49l.o4) (7 0,267 . 38) (72 ,440.94) 

Cantalopes 26 ' gll' 420. 00 41' o82 . 510. 00 62,690,170.00 86,415,230. 00 
(10,170.16) (ll,499.70) {12,930.72) (13,330.70) 

Potatoes 58,712 , 680. 00 f5r ,341.640. 00 130,352,600. 00 178,651,200. 00 
(22,130. 68) (24, 448.4/f) (26 ,8£5r. 05) (27 ,559 . 32) 

Onions 44, o38, 300. oo 65,511 , 930.00 97 ,772,890.00 133,999,900. 00 
(16' 599· 44) (18,337 . 91) (20,167 . 02) (20, 671.27) 

Vc~;etables 192,21f1,6oo. oo 285 , glo, 6oo. oo 426,810,300. 00 58/f '953,500. 00 
(72,462 . 00) (80, 050. 94) (88, 035 . 63) (90, 236 .88) 

Dried apricots, 1,167 ,107 .oo l,777,o63.00 2,7ll,722 . 00 3,737 '97 11 . 00 
peaches and plums (4)9. 92) (4gr .!+3) (559 . 33) (576 . 63) 

.... .... .,. 



Table 19-A. Continued 

Food product 1 )165 l'JI 0 1']15 1;t3o 

Raisins 7(5( ,714.20 1' 352,474.00 2,563,710. 00 3,7 38 ,7 51> . 00 
(266 .76) (378.58) (528 .80) (576 .75) 

Nuts (shelled) 3' C5( o, 900. 00 5,868,630. 00 11,124 ,4oo. oo 16,223,130. 00 
(1,157 ,52) (1,642 .7)) (2,294.56) (2,5a2 .63) 

Pulses 26' 4(5( '520. 00 38,463,700.00 56,257 , o4o. oo 76,6;t3,540. 00 
(9, 953 .84) (10,766 . 37) (11,603 .80) (11,831.77) 

Prepared food 202,795 . 20 356,955 .10 625 , 548 . 00 893,847 .20 
(76 . 44) (99-92) (129. 05) (137 .89) 

Han-alcoholic 11,488, 9(5o. oo 21,549,710.00 4 0,127 ,230. 00 58,248,67 0. 00 
beverages (I;, 330.56) (6,032 .13) (8,27 6.80) (8,935 .63) 

Alcoholic beverages 5,583 ,(5(7 .00 9,835,253 . 00 17,249, 310. 00 24,652,590. 00 
(2,lo4.44) (2 ,7 53. o6) (3,557 .91 ) (3,8a2.99) 

Pickles 5 ' 011, 939. 00 8 ,391 , 946 . 00 14,a21,520. 00 19,788,700.00 
(1,889.16) (2 , 349. 05) (2,892.13) (3,052 .67) 

Spices 23,012,430. 00 52,849 , o80.00 47 ,131,(5(0. 00 63,936 , 38o. oo 
(8,674 .12) (9,195.a2) (9,721.44) (9,863 . o4) 

Tea 4 ' 327 '677 . 00 6 ,171,117 5. 00 8,846,381.00 11,997,750. 00 
(1,631.24) (1, 727. 50) (1, 821;.69) (1,850.81) 

Coffee 182,101 .80 259,685 . 90 372,21;1.60 5dl ,81;6.50 
(68 . 64) (72 . 69) (76.78 ) (77 .88) 

aFigures within parentheses are annual per capita demands in grams . Project ions arc in kilograms. 

..... ..... 
V> 



Table 19- B. Projections of demand for Iranian food pr od ucts: urban Ira n 
a 

Food products 1965 1970 197 5 19'30 

Milk 46,!;88,280. 00 66 ,778 ,590. 00 95 ,5188380. 00 126,399,800. 00 
(7 ,700.16) (8 ,7)9.88) (9, o8 .86) (10,?47 .11) 

Cream 929,26) . )0 1, ))4 ,850.00 1, 909, ??7 .00 2 ,526 , 632 . 00 
(153.92) (174 .70) (196 . 07) (2o6.83) 

Liquid and dry milk 3,644 ,847 . 00 5,235 ,679. 00 7 ,488 , 9'37 . 00 9, 910319'3 . 00 
(603 .72) (685 .24) (769. 05) ( 11 .25) 

Yogurt 65,629,230. 00 94,273,790. 00 134,846,900. 00 178 ,4li3,300. 00 
(10,370. 60) (12,333 . 41) (13,847. 54) (14 ,6(51 . 40) 

Yogurt drink 11,725 ,670. 00 16,843 , 450.00 24 , 092, 46o. oo 31 ,881 , 640. 00 
(1,942 .20) (2 , 2o4 . 45) (2,474 . o8) (2,609.84 ) 

Condensed whey 6, o81,ce4 . oo 8 ,735 ,15l; . 00 12,l>94B54o.oo 16, 534 ,070.00 
(1, 007 . 24) (1,143 . 24) (1,2 3. 07) (1,353.48) 

Butter 5,19'38852 . 00 7,467 ,9+5 . 00 10,681, 96o. oo 14,135,l•8o.oo 
( 61.12) (977 . 39) (1 ,096 . 94) (1 ,157 .13) 

Cheese 17 ,185, o8o. oo 24 , 621,840 .00 35,135,440. 00 46 ,444,o8o.oo 
(2, 846 .48) (3 , 222 . 47) (3,6o8 . 09) (3,801.92) 

Eggs 10, 969, 07 o. 00 16, o49,62o. oo 23 , 345 ,530.00 31 ,134 ,200.00 
(1,816.88) (2,100. 55) (2,397.)1) (2,548.65) 

\·/heat flour 39, 9'39, 720. 00 52,lou
8

)1o.oo 68 , 96~380. 00 s-r ,7 94 ,17 0. 00 
(6, 623 .76) (6 , 59. 52) (7' 1.60) (7 ,186 .84 ) 

Rice flour 1 ,8Ci2,0l7 . oo 2,361 ,762.00 3,107 ,49•. 00 3, 956,181. 00 .... .... 
(2<;8 . 48) (309.10) (31<) .11 ) (323.85) "' 



Table 19-B. Continued 

Food products 1965 1970 1975 1930 

Hacaroni 5,999,393 . 00 8 ,7 49,129.00 12, 688 ,02 0. 00 16,897,470. 00 
(993 -7 2) (1 ,145 .07) (1,302.94) (1 , 383 . 23) 

Bread 857 ,182,700. 00 1,113,781,000. 00 1,453,977,000,00 1,844 , 341 , 000.00 
(141, 93o.8o) (145,77o.oo) (149, 3lo.lo) (150, 978 . 00) 

~1utton 87 , o43, CJ70. 00 124,854 ,100.00 178' 354,200. 00 235 ,873 , 500.00 
(14,417 . 52) (16,34o. 73) (18 , 315. 34) (19,3o8 . 64) 

Rice 130,530,000. 00 179,164,600.00 245 ,87o,8oo. oo 319,179,700. 00 
(21, 620.56) (23, 448 .80) (25 , 248 .67) (26 ,128.11) 

Bever ages 29,868,280. 00 39,868 , 090. 00 53 , 3J7 ,520.00 68 ,429,5)80.00 
(4, 947 . 28) (5,217 .88) (5,477 ·27) (5,601.. 69) 

Poultry 12,281, 340. 00 19,894 , 490. 00 31 ,749,260. 00 44,193,440.00 
(2 , 034 . 24) (2,603.76) (3 ,260. 36) (3,618 . 09) 

Fish 12,877 ,830. 00 19, J?o,4oo. oo 28,894 ,270. 00 38, 985' 920. 00 
(2,133.04) (2,535 .17) (2,967 .18) (3 ,191. 39) 

Animal oil 1 0, 900~ 000. 00 14, 961,27 0. 00 20,531,600. 00 26,653,340.00 
(1, 05 . 44) (1, 958 .11) (2,lo8. 41) (2,181.85) 

Vegetable oil 38,573,840.00 52,946,160. 00 72,658,890.00 94 ,322 , 940. 00 
(6,389 .24) (6,929-51 ) (7 ,461. 41 ) (7 ,721. 29) 

Sugar 92,188' 300. 00 
(15 , 269. 76) 

125,955,600. 00 
(16,484 .88) 

172,127,400.00 
(17 , 675 . 90) 

223, 01.5, 300. 00 
(18,256 . 07) 

Honey, etc . 2o4 ,o61.20 266 ,294.50 349, 002 . 40 4!•3,510.00 ..-
(35.80) (34 .85) (35 .84) (36 . 31) ..-

-.J 



Tabl e 19 -B. Continued 

Food products 19')5 197 0 1975 19'30 

Bakery sweets 14, 575, 320. 00 24,625,950. 00 41,547, 900.00 58 , 952,640. 00 
(2, 381. o9) (3,222 .74) (4 ,246 . 05) (4,824.25) 

other sweets ll,548ito. oo 17,100,220. 00 25,548, o6o. oo 54,4¢
8
no. oo 

(1, 9.80) (2 ,238 . 05) (2, 625 .55) (2, 25.86) 

Citrus fruits 57 , 620, 590. 00 81, 61o, 46o. oo 1l5,245,ooo.oo 151,597 ,ooo. oo 
(9,544 .o9) (10, 681.05) (1l,854 .4l ) (12,409.7 6) 

Pit fruits 8o, 999,720. oo ll4 '723' 500. 00 l 62 ,0Ce,lOO. OO 215,lo6,5oo.oo 
(13,416. 52) (15' 014.82) (16,656.15) (17 ,444. 95) 

Apples 27 , 47 9,180. 00 38,919,930.00 54 ,959,280.00 72 ,2¢,410. 00 
(4' 551.56) (5, 095.78) (5,645.81) (5,918.20) 

Pears 2 ' 728 ,ll~l. 00 3,865,9'31.00 5,456,367. 00 7,177 ,609. 00 
(451.88) (5 05 .71) (560. 32) (587 .56) 

Apricots 3,67 5,101.00 5,2ce,366.oo 7, 346 , 323 . 00 9, 663 ,754 . 00 
(6o9.4o) (68o.88) (754 . 40) (791. o9) 

Peaches 6 ,743,457 . 00 9,551,015 . 00 13' 487 ' 090. oc 17 ,741, 66o. oo 
(1,116.¢) (1,250. <:e ) (1, 385 .00) (1,452 . 54) 

Cherries 5,867,744 . 00 
(64o. 64) 

5,478 ,047 . oo 
(716 . 96) 

7 '7 35 ' 615. 00 10,175,850.00 
(794· 38) (833 . 00) 

Green plums 2,797, 209. 00 
(463 .32) 

3,¢1,305 . 00 
(518.51) 

5, 594 , 509. 00 
(574.50) 

7,559,324 . 00 
(Gce.44) ,_. ,_. 

"" 



Table 19-B. Continued 

Food products 1965 1970 1975 1980 

Pomegranates 13,571 '61; o. 00 19,222,o80. 00 27,143,720.00 35 ,7 o6,350. 00 
(2 , 247 .¢) (2,515.76) (2,787 . 41) (2,922 . 93) 

~uince 2,128,516.00 3,0l4,7o6. oo 4 , 257 ,103 . 00 5 ,6oo, 022 . oo 
(352.56) (394.56) (lf37 .17) (458.42) 

Bananas 2,59o,ooS . oo 3,668,336.00 5 ,180,100. 00 6 ,814 ,187 . 00 
(429. 00) (480.11) (53l. 95) (557 .81) 

Dates 15, 398,77 o. 00 23,722,380. 00 36,164,670. 00 49, 289,790. 00 
(2,55 0. 60) (3,lo4 .75 ) (3,713 .78) (4' 034 .87) 

Vine fruits 3,852' o48 . 00 5,455,818 . 00 7,704,223 . 00 10,134~560. 00 
(638 . o4) (714 . 05) (79l.l5) ( 29. 62) 

Grapes 64,612,o6o. oo 91,512,750. 00 129,226,300. 00 169, 991,200.00 
(10,702 .12) (ll , 977 . 05) (13 ,27 0. 35) (13,915 . 51) 

Hatermelons 255,742,000.00 362,218,200.00 511,492,600.00 672 , 845 ,300. 00 
(42,360.24) (47 , 4o6.58) (52,525 . 59) (55,079.22) 

Cantalopes 41, 000,590.00 58,07o,88o.oo 82,002,560. 00 107,870, 600. 00 
(6,79l.20) (7 , 600. 23) (8 , 420. 91 ) (8,830.31) 

Potatoes lo6,466,5oo.oo 149,260,000. 00 2oS ,818 '7 00. 00 273,510,100. 00 
(17 ,634 .76) (19,534.92) (21 , 443 .76) (22,389. 58) 

Onions 78, 629,480. 00 110,233,900. 00 154,220,200.00 20l,997 ,200. 00 
(13' 023 . 92) (14,427 . 26) (15 ,837 . Ol) (16,535.53) 

Vegetables 520,993,200.00 730,402,300. 00 1,021,852 ,000. 00 l, 338 ,4l8,ooo. oo 
(86,295 . 56) (95,593 . 94) (lo4' 934 .80) (109, 563.10) 

Dried apricots, peaches 
2,884,870.00 4,444,246 . 00 6,775,238 . 00 9,234 ,153 . 00 and plums ..... 

(437 . 84) (58l.66) (695.75) (755 . 91) ..... 
'"' 



Table 19-B. Continued 

Food products 1965 1970 197 5 1990 

Raisins 1,032,863. 00 1,591,165. 00 2,425,724 .00 3,3c6,o8l.OO 
(171. o8) (2o8.25) (249.10) (270.61>) 

Nuts 5,528,485 . 00 8 ,516 ,841.00 12,993,88o. oo 17,696,o8o. oo 
(915 -7 2) (1,114 . 67 ) (1, 333 .33) (1 ,448 .60) 

Pulses 57,476,190.00 77 '932 ,120. oc 105,762,100.00 136,589,700.00 
(9,520.16) (10,199.64) (lo,86o.81) (11,181.26) 

Prepared food 5,<>48,160. 00 8 ,o83,877 .00 12,766 ,280.00 17, 685 ' 950. 00 
(836 .16) (1,058.01) (1,310. 99) (1,447 .78) 

Tea 8 , 294' 301.00 11,004,490.00 14,641,490.00 18,736,620.00 
(1,373 .84) (1,440.25) (1,503. 55) (1,553.78) 

Coffee and cacao 156,970.10 2o8,26o.6o 277,090.80 354 ,591.60 
(26.00) (27 . 26) (28.45) (29.03) 

lion-alcoholic beverages 16, 670,230.00 28,013,550. 00 46 ,226, 36o. oo 65' 356,090.00 
(2,761.20) (3,666 . )7) (4 ,747. 02) (5 ,350. c6) 

Alcoholic beverages 1>,963,397 . oo 7,953,862.00 12,569,200.00 17 ,418,200.00 
(822.12) (l,o40.99) (1,290.74) (1,425.86) 

Pickles 8,627 'o8l. 00 13,221, 650.00 20, c61,42o. oo 27,282,540. 00 
(1,1>28.96) (1,730.43) (2' c60.l2 ) (2,233.35) 

Spices 53,542,520. 00 71,386,120.00 95,403,760. 00 122,339,900.00 
(8 ,868 . 60) (9,342. 91) (9, 797 . 09) (10,014.77) 

.... 
N 
0 



Ta bl e 19- B. Continued 

Food products 196 5 1970 197 5 1980 

Tobac co 28 , 816 , 560 . 00 38 ,658 , 530 . 00 51 , 957 ,170 . 00 66 , 800 , 870 . 00 
(4 , 773.08) (5 , 059 . 57) (5 , 335 , 35) (5 , 468 . 33) 

Can.'led f r uit 549,395 . 40 844 , 418 . 00 1, 284 , 613. 00 1,7 49,133 . 00 
(91. 00) (110. 52 ) (131 . 92) (143 .18 ) 

Canned j uice 458 , 352 .80 7 o'f , 485 .So 1 , 071,7)4 . 00 1, 459 ,277 . 00 
(75 . 92) (92 . 20) (llO. o6) (119. 46 ) 

aFigures within parenthes es are annual per capita demands in grams . Projections a r e in kilograms . 

.... 
N .... 



Table 19-C. Projections of dema nd for Iranian food pr oducts; rural Iran 
a 

Food products 1965 1970 1975 1990 

Mil k and yogurt 486 , 61f8 ,8oo. oo 586,682,300.00 785,238,200.00 891,122,100. 00 
(29,995 .70) (33,674.55) (42,2)6.77) (44,278.36) 

Dry milk and butter 13,679sf20. 00 16 , 491, o6o. oo 22,(J(28270. 00 25' o48 ,57 0. 00 
( 3 .15) (946 .56) (1,1 7.23) (1,244 . 62) 

Cheese 36 , 241, (J( 0. 00 li5 , 960, 520. 00 67 ,~9,66o.oo 78 ' 699,230. 00 
(2,233 .80) (2,638 . 05) (3 , 653 .83) (3,91-0. 43) 

Khaskhiky 57' 914 , 650. 00 73, 446 ,7 00. 00 lo8 , 5548200. 00 125,764 ,4 oo. oo 
(3, 569.70) (4 ,215.71) (5, 38 . 97) (6,249.a2) 

Eggo 32,155,(J(O. OO Jr ,3o6 ,91-0. 00 46,321,9(io. oo 51,752,330. 00 
(1,991.95) (2,141.35) (2,491.59) (2 , 571.49) 

Bread 247,114,300. 00 276,878 ,8oo. oo 32l, o87 ,700.00 353,66o,loo. oo 
(15 ,231. 45) (15,8~.36) (17 ,270 .83) (17 , 572 .78) 

Wheat 16 , 521,670. 00 19, 576 ,810. 00 25,331,180.00 29,545 , o8o. oo 
(1,018.35) (1,123.67) (1,362.5 3) (1,418.36) 

Barl ey 11 ,855,828 . 00 5 ,282 ,709. 00 5,782,679.00 6 , 293,164 .00 
(299. 30) (303 . 22) (311.()1.1) (312.70) 

Rice 463 ,7 51,700. 00 601 ,796, 300. 00 930, 47 3,400. 00 l,dXl,l61; ,ooo. 00 
(28 , 583.15) (34 ,542 . 05) (5o, <YIB . 75) (54' o69. (J() 

Grout 16,521, 670. 00 19,57 6,810. 00 25,331,180. 00 28, 511), o8o. oo 
(1,018 . 35) (1,123.67) (1,362 . 53) (1,418 . 36) 

other grains 7, 342 ,964 . 00 8 ,700,809. 00 11,258 ,310. 00 1?,686,700.00 
(452 .60) (499. 41) (605. 57) (630. 38) .... 

N 
N 



Table 19-C. Continued 

Food products 1965 1970 1975 19'lo 

Hheat flour 3, o43 , 302,ooo. oo 3,870,6c6 , 000. 00 5,753,o85,000.00 6,673, 014 , ooo. 00 
(187 ,58o.8o) (222,165.90) (309,449.90) (331,570.80) 

Barley flour 242 , 969,100. 00 285 ,883' 900.00 364,864,500. 00 409, 9'lo,4oo. oo 
(111 ' 975 . 95) (16,4Q9.23) (19,625 . 51) (20,371. 24) 

Corn flour 2o,37o,8oo.oo 23, 9()8 ,830. 00 30,590,64o. oo 34,37 3,200. 00 
(1,255 . 60) (1 ,375 .77) (1,645.42) (1,707 . 95) 

Beef and veal 75,739,o80.00 100,034' 900.00 160, 097,500.00 188' 580,300. 00 
(4 , 668 . 35) (5,741.83) (8,6U.41) (9, 370. 24) 

Mutton, lamb and goat 50, 630,910.00 6o,9'l9,23o. oo 81,501,610.00 92,461 ,130.00 
(5 ,120.7 5) (3,500. 67) (4 , 383.85) (4,594 . 24) 

Insides 13,620,010.00 19,353,260.00 35,739,930. 00 43,372,910. 00 
(839. 50) (l,ll0.84) (1,922.40) (2 ,155.13) 

Poultry 22 , 621,050.00 31, 69'l , 64o. oo 56,963,210.00 68,737 ,o4o.oo 
(1,394.30) (1, 819. 45) (3 , c63 . 97) (3,415 . 43) 

other meat 20, 3ll , 580. 00 26 , 963,400.00 43 , 582,840. 00 51,1142 ,810. 00 
(1,251. 95) (1,547 . 65) (2 , 344 . 26) (2,556.11) 

Fi sh 20, 3ll,580.00 26 , 963 , 400. 00 43 , 582 ,840.00 5l,h42 ,8lo. oo 
(1,251. 95) (1,547 . 65) (2,3411.26) (2' 556 .11 ) 

Animal oil 59,276,650. 00 72,371,790. 00 99,297 , 2110.00 113,270, 500.00 
(3 , 653 . 65) (4,154.02) (5 ,341. 05) (5,628 . 22) 

Vegetable oil 42,636,560.00 52,055,710. 00 71,1122fl6110.00 81,117 3,290. 00 
(2,628 . 00) (2,987 . 91) (3, 41.72) (4 ,o48.?7) 

~ 

N ..., 



Table 19- C. Continued . 

Food products 1 965 1970 1975 1980 

Suga r 357 , 932 ,900 .00 412,421,900.00 505 , 202 , 500.00 562 , 839 , 300 . 00 
(22 ,206.20) (23 , 372.30) (27,174 . 10) (27,966 . 50) 

Syrup 2,309, 480. 00 2, 661,059 . 00 3,259,7o4 . oo 3 , 631 , 593 . 00 
(142. 35) (152.7 4) (175 . 33) (180. 45) 

Honey 355 , 3o4 . 4o 409,393 . 30 501,492 . 60 -558 ,7c6 . 30 
(21. 90) (23 . 50) (26 . 97) (27 .76) 

Vegetables 386, 097 , 6oo. oo 451,633,600. 00 569,816 ,8oo. oo 638 ,7 43,000. 00 
(23, 798 . 00) (25) 922.98) (30,61~9 . 58) (31, 7 38 . o8) 

Potatoes 200,154,900. 00 234,129,100. 00 295' 395 ) 500. 00 331,127,500. 00 
(12, 337 . 00) (13,438 . 60) (15 ,888 .89) (16,!153.18) 

Onions 16, 58o,88o. oo 19, 395) 310. 00 211,470,650. 00 27 , 430, 680. 00 
(1,022 . 00) (1,113 . 26) (1, 316 . 24) (1 , 362 . 98) 

Oranges 125,837,000. 00 156,222,600.00 221,466,ooo. oo 254 ) 357 ) 300. 00 
(7 ,756.25) (8,9(56 . 91) (11 , 912 . 32) (12,638 . 59) 

Grapes 17 3,803,100. 00 215,771,100.00 305,883 ,300. 00 351, 312 ,100. 00 
(10,712 .75) (12 , 384 .88) (16 , 453 . 02) (17 ,1~56 .12) 

P1U..'llS 9,415,573 . 00 11, 689,130. 00 16,57 0,870. 00 19,031, 900. 00 
(580. 35) (670. 94) (891. 32) (945 . 66) 

Pomegranates 77' 989,340. 00 9(5,821 , 310.00 137 ,256 ,8oo. oo 157 , 641 ,700. 00 
(4,807 . 05) (5 , 557 . 37) (7 ' 382 . 81~) (7,832 . 95) 

Mel ons 346,c66,6oo. oo 429,630,700. 00 609,057,500. 00 699, 512,500. 00 
(21,330. 60) (24 , 660. 05) (32,760. 29) (34,757 . 61) 

Dried fruit 1o8 , 012 ,6oo. oo 151 ,252,400. 00 271,436,500. 00 327, 448 , 300.00 
,..... 
N 

(6,657 . 6o) (8,681.63) (111 ,600.17) (16,270. 36) 
.,. 



Table 19 - C. Continued 

----
Food products 19(55 1970 1975 15)80 

Dates 33,6~f ,720. 00 47,183,470. 00 84 ,675,120.00 1ee ,148, ooo. oo 
(2,076 .85) (2,7o8.25) (4 , 554 . 55) (5 ,075 . 57) 

Nuts 2,487,132 . 00 3,482,787 . 00 6,250,184 . 00 7 , 539, 924 . 00 
(153 . 30) (199· 91) (336 .19) (374 . 65) 

Pulses 87 , 641,800. 00 101,917 ' 900. 00 127 ,ll7 ,8oo. oo 142,153,300.00 
(5 ,!fee . oo) (5 ,849. 91) (6 ,837 .48) (7 , o63 . 36) 

Tea 30,49(5~<J10 . 00 )!f '713' 450. 00 41,518,730. 00 46, ee5, 740. oo 
(1, 79· 75) (1,992 .49) (2,233 .23) (2 , 286 . 94) 

Coffee and cacao 1,299,435 . 04 1,477 ,093 . 72 1,769 , 057 . 05 1. 961,096 . 25 
(80 . 3) (85.1) (95.4) (97 . 4) 

Spices 30,67!f,62o. oo 34 , 246,920. 00 39,438,5110. 00 43 , 376,o8o. oo 
(1,890.70) (1,9(55.71 ) (2 ,121. 34) (2,155 . 28) 

Tobacco 15,455,750. 00 18,360,220. 00 23,875,120. 00 26,932,090. 00 
(952.65) (1,053.84) (1,284 .21) (1,338 .21) 

Alcoholic beverages 8,053,571.00 10,445' 300. 00 16,131,920. 00 18,861,420. 00 
(49(5 .40) (599 . 54) (867.71) (937 .19) 

aFigures wi t hin parentheses are annua l per ca pita demands in grams. Projections are in kilograms . 

,... 
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Table 20. Convers i on factors: t o transpose consumer demand to farm gate equivalents 

Product t o b e 
conver ted t o Conversion Raw 
raw ag . dema nd Comment factor ag. pr oduct 

Pulses 

Addas (Lentils) 
Mosh 
Nol<hod 
Pens 
Beans 
Other 

Dried Fruits 

Raisins 
Apr icot 
:r~ach 

Apple 
Plum 

Dates 

Dried Fruits and Nuts 

Pistachio 
Almonds 
Other 

Vegetable Oils 

Cottonseed 
Olive 
Sesame 
Sunflower 
Soybean 
Ground Almond 
Other 

60 LB. / Bu . 

l LB . = 1· . 3 Lb . Fresh Fr'Jit 
1 LB. = 6 . 0 LB . " " 
1 LR . = 6 . 5 LB. " " 
l LR. = 3 .0 LB . " " 
1 L.B . = ) . 4 LB . " " 

1 LB . Shelled = 2 . 0 Ll3. Unshelled 
1 LB. " = 2.22 LB. " 
1 LB . " = 2 . 5 LB. " 

1.0 Pulses 

4 . 3 Fresh Grapes 
6 . 0 Fresh Apricot 
6 . 5 " Peach 
B. o " Apple 
3. 4 " Plum 

l. O " Dates 

Fresh Pistachio 
Almonds 
Other 

4 . 0 Seed (General) 

5. 88 Ginned Seed 
2 . 5 Seed 
2 . 00 Seed 
3. 571 Seed 
6 . 250 Seed 
2 .857 Seed 
11.00 Seed 

.... 
N 

"' 



Table 20 . Continued 

Product to be 
converted to Conversion Raw 
r aw ag. dema nd Comment factor ag. product 

Spi ces 

Beverages (Non a l coho l ic) 

Flour 

Star Flour 
2nd Grade 
3rd Grade 
Whol e Wheat 
Barley 
Ri ce 

l gf, Bran Removed 
% II II 

5% 
2 - af, II 

21% 
55% of Head Ri ce 

Rice (Rough or Paddy) wt . = 45 LBS . /Bushel 
Head Rice 64% 

Bread 

Bread 

Lavash 
Sangak 
Taf'toon 
Barbari 

Bakery Products 

(Av . % Flour) 
(Av . "!· Sugar) 

2nd Grade Flour 
Whole vlheat Fl our 
50/50 2nd and 3rd Gr ade Flour 
Star Flour 

4&f, 
2% 

1.00 

0.085 

1.129 

1. 234 
1.()98 
l. 052 
l.a?O 
1.265 
2.8110 

l. O 
1. 562 

0.853* 

o. S)S6 

0. 935 
o:ns 
0.8)7 
o. cjl7 

0. 46 
0. 29 

Raw spice 

Sugar 

Wheat 

Wheat 
Wheat 
Wheat 
\\'heat 
Barley 
Paddy Rice 

Paddy Rice 
Paddy Rice 

Wheat 

Barley 

Wheat 
Wheat 
Wheat 
Wheat 

Flour 
Sugar 

~ 

"' ..... 



Table 20. Continued 

Product to be 
converted to Conversion Raw 
raw ag. demand Corrnnent factor a g. product 

Sugar 

Sugar (Granulated) 7.5:1 
Candy (Av. ~ Sugar) 72 . Q% 

Canned Fruit 

Apple 
Peach 

Pear 
other 
Canned Fruit 

Dairy Products 

Dried Milk 
Yogurt 
Cheese 
Butter 
Cream 
Eggs 

(1 Case of 24 No . 2 1/2 Cans 
48 Lbs of Raw Fruit)* 

l LB . = 7 . 60 LB. Milk 

l LB. = 10. 0 LB . Milk 
l LB. = 21 .1 LB . Milk 
l LB . = 19.0 LB . Milk 
l Egg= 58 .77 Gl. 47 LB . Eggs 

= 39. 5 LB . Shelled Eees 

7 . 5 
5 . 4 

1.0 
1.0 

l.O 
1.0 
0.125 

7.60 
1.00 

10.0 
21.1 
19. 0 

16.9578 

Sugar Beets 
Sugar Beets 

Sugar 

Milk 

Milk 
Milk 
Milk 

No . Eggs 
.... 
N 
00 



Table 20. Continued 

Product to be 
converted to Conversion Raw 
raw ag . demand Comment factor ag. product 

Meat 

Poul try (2 KG. /Chicken) 1 LB. Live Wt . , 
= 0.745 LB . Ready to Cook 0.5 No. Chickens 

Mutton (Av . Carcass Wt . ) = 20. 64 KG. Carcass 
= 48 . 2% Live Wt . o.o4849 No . Sheep 

Goat (Av. Carcass Wt . ) = 14 . 00 KG . Carcass 
= 47 . a', Live wt. o. Oj'l42 No . Goats 

Beef (Av . Carcass vlt.) = 89 . .51 KG. Carcass 
= 55 . 0% Live Wt . o. 0119 No. Cattle 

Camel (Av. Carcass Wt.) = 250. 0 KG. o. oo4o No. Camel 
Pork (Av . Carcass Wt.) =70. 0 KG. Carcass 

= 57'/> Live Wt, 0.01428 No. Hogs 
Fish 23% Live Wt. Loss with Cleaning 1.23 Wt. Fish 
Game Products 

Fat and Lard (Animal) 

Sheep 
Cattle 6. &fa Animals Wt . (Oleo) 
Hogs 

Rural 

Poultry 1.2 KG . Pea Chicken 0.667 No . Chickens 
Sheep Average Wt. 20 KG 0. 050 No . Sheep 
Goat " " 16 KG o. o62 No. Goats 
Co1·1 " " 10 KG . 0. 010 No. Cows 
Camel " " 212 KG . 0. oo47 No. Camel .... 

N 

"' 



Table 21-A . Projections of demand for Iranian agricul tural products: Tehran 

Food Product 1965 1970 1975 1<;80 

Milk 253,673,245 . 00 371,771,923. 00 587, err 3, 051. oo 816 ,525,453 .00 

Eggs (no.) 11,233,940. <;8 178,434 ,889.36 283 ,494,226 . 01 394 ,899,341. 00 

Wheat 345,029,101.00 478,o65,585 . 00 676, 369,605 . 00 912,745,542 . 00 

Barley 55, 424,566 . 00 76,882,016.00 107,586,o47 . 00 144 , 939 ,944 .oo 
Paddy Rice 93,890,826 . 00 137 , 577 , 630. 00 202,338,626. 00 276,316,953 . 00 

Sheep (no.) 19,807 ,595 . 56 30,758 , 251.97 47 ,824 ,831. 38 66 ,246,253 . 36 

cattle (no.) 147,291.18 210,733 . 29 303,017 . 91 411,297 .44 

Chickens (no.) 4 ,889,849 . 50 8 ,72 0,535 . 00 15, 474 ,7 25 . 00 22 ,183,855 . 00 

Fish (we i ght) 1 , 075,612 . 61 1,763 , 045.10 2,886,472.<;8 4,048,490.88 

Animal oil (kd.) 3 , 359,228 . 00 4 ,890, 324 . 00 7 ,149,428 . 00 9,746 ,059. 00 

Oil seeds (veg.) 100,878,880.00 l lf6 ,858, 360.00 214,700,280.00 292 ,677, 920. 00 

Sugar Beets 560,67 o, 351. 00 790,015,184 . 00 1 ,153 ,757,121.00 1,609,236, 919. 00 

Citrus fruit 45 ,88lf ,160. 00 69,864,190. 00 lo6,6Q9,800. 00 146,956 ,200. 00 

Pit fruit 4o, 6o5, 950. oo 61,827,5 30. 00 94,346 ,14 o. 00 130,051,400. 00 

Apples 23, 307,64 0. 00 35 , 488,75 0. 00 54 ,154,330.00 71, ,648, 97 0. 00 

Pears 1,678, 924 . 00 2,556,368 . 00 3, 900, 9dl . 00 5 , 377 ,2o4 . oo 

Apricots 884 ,297 . 90 1, 346 ,451. 00 2,054 ,628. 00 2,832,200. 00 

Peaches 6 ,852 ,272.00 10, 433,420 . 00 15,920,950.00 21,946,240. 00 ..... 
w 

Cherries 1,105,648 . 00 1 ,680 , lf39 . 00 2,564,277.00 3 ,534 ,7 27 . 00 0 



Table 21-A. Con t i nued 

Food Product 1965 1970 197 5 19So 

Green plums 175 ,2o4 . oo 266,769. 60 407 , 078 .8o 561,137 .80 

Pomegranates 82,534 .81 125, 669 .20 191,766. 00 264,339.80 

Quince 620,801.70 945 ,246 .10 1,442 ,4o6 . oo l, g38 ,284 . oo 
Bananas 4, 291 , 810 . 00 6, 534.798. 40 9 ,9;1,832 . 00 13 ,745 ,669 .60 
Dates 1, 227 ,80S. 00 2,346,3g3.oo 4 , 447 ,760. 00 6 ,486,339. 00 
Vine f'ruit 2,231,889. 00 3,401 ,110. 00 5 ,194 , 0a? . OO 7,161,131. 00 
Grapes 49, 516 , 540. 00 75,394, 96o. oo 115 ' o49 , 400 . 00 158,589,900. 00 
Watermel ons 146 , 620, 900. 00 223 ,248,300. 00 340,667 ,100. 00 469,5 92 ,Boo . 00 
Cantalope 26 , 931,420. 00 . 41, 0S2,510. 00 62 , 690,170. 00 86,415,230. 00 
Potatoes 58,712,680. 00 87 , 341 ,64o. oo 130,352,6oo. oo 178' 651,200. 00 
Onions 44, o38 , 300, oo 65 , 511,930. 00 97,772 ,890. 00 133 , 999 , 900. 00 
Vegetables 192 , 241 ,600. 00 285 , 9So,6oo . oo 426 ,810, 300. 00 584,953,500. 00 
Fresh apricots, peaches 

and plums 1,167 ,107. 00 1,777 ,o63 . 00 2 ,711,722.00 3,737,974 . 00 
Fresh grapes 707 ,714 .20 1,352,474. 00 2 , 563,710. 00 3,738,754. 00 
Unshelled nuts 3, 07 0, 900. 00 5,868;630. 00 n ,l24 ,4oo. oo 16,223,130. 00 
Pulses 26 , 407 ,520. 00 38 , 462 '7 00. 00 56 , 257 , o4o. oo 76 , 6g3' 540. 00 
Prepared Food 2a? ,795 .20 356,955 .10 625 , 548 . 00 893, 847 .20 
Alcoholic beverages 5 ' 583 ' 077 . 00 9,835 ,253 . 00 17,249, 310. 00 24,652,590.00 

.... 
'-' 



Table 21-A. Cent inued 

Food products 15)65 

Pickling fruits and 
vegetables 5, 011,939.00 

Spices 23,012,430.00 

Tea 4,327,677.00 

Coffee 182,101.80 

1970 1975 

8 , 391,946. oo 14, ae1. 520. oo 

32,849 ,cBO.OO 47,131,070.00 

6,171,475 . 00 8 ,846,381.00 

259,685 . 90 372,241.60 

l5tlO 

19,788,700. 00 

63,936 , 380. 00 

11,997,750. 00 

5o4 ,846 . 50 

.... 
"' "' 



Table 21 - B. Projections of demand for Iranian agriculture products : urban Iran 

Food products 1965 l gro lgr5 1 ')30 

Milk 458 ,871,116 . 00 658,5l0,3o'l . 00 941,446,412.00 l ,2411 ,892 . 721. 00 

Eggs (no.) 186 , Oll ,295 . 25 272,166,246. o4 395,888,828. 63 527 ,967,536.7 6 
Hheat 783,728,493 . 00 l,02o, 024,o54 . oo 1,333 ,755,666. 00 1,693,193 , 967 . 00 
Rice (paddy) 209,005,588 . 00 286,562,509 . 00 392 ,875 , 471.00 510,794,245 . 00 
Barley u8,291,212. 6o 153,701 ,778 . 00 200, 648,826. 00 254,519,058 . 00 

Sheep (no.) 4,216,366 . 31 6,o47 ,932.60 8,639,477 . 45 11,425 '712 . 34 
Chickens (no.) 6,140,670. 00 9,947,245 . 00 15 ,874 , 630. 00 22 ,099,220.00 
Fish (kg . ) 15,839,730.13 23 ,825 ,592.00 35 , 539,952.10 47 , 952 ,681. 6o 

Animal oil (kg . ) 10, 900,000. 00 14,961,270.00 20,531,600.00 26,653,340.00 

Oil seeds (veg.) 154,295,360.00 2ll,784,64o. oo 290 ,635 , 560.00 )(7 ,291,760.00 

Sugar Beets 824 , 580,751.00 7 54 ' 65 0' 915 . 00 1,672 ,614 ,7 50. 00 2,477,178 ,013.00 

Citrus fruit 57,620,590.00 81,6lo,46o. oo ll5,243,000.00 151,5gf '000. 00 

Pit fruits So, 999,720. oo ll4,723 , 300. 00 162' 002 ,100. 00 213,lo6,500.00 

Apples 27,479,180. 00 38,919,930. 00 54' 959,280. 00 72 ,29E),4lo. oo 

Pears 2 ,728 ,1111.00 3,863, ')31. 00 5 , 456 , 367 . 00 7,177,609 . 00 

Apricots 3, 673,101.00 5,202 , 366. 00 7,346,323.00 9,663,754 . 00 

Peaches 6,7 43 , 437 . 00 9, 551 , 015.00 13,487,090. 00 J:(,741,66o. oo 
,_. 
w 
w 

Cherries 3,867,744.00 5,'178 , o47 . 00 7,7 35,615.00 1.0,175 ,850. 00 



Table 21- B. Continued 

Food pr oduc t 1965 1970 1975 1980 

Green pl ums 2 ,7'JI , 209.00 3, 9()1,805 . 00 5,594 , 509. 00 7,359,324.00 

Pomegranates 13,571,6ho. oo 19,222,o80. 00 27,143,720. 00 35,7o6,350.00 

Quince 2,128,516 . 00 3,014 ,7 o6 . oo 4,257 ,103. 00 5 ,6oo, 022. oo 

Bananas 2 , 590,oo8 . oo 3,668,336.00 5 ,180,100. 00 6,814,187 . 00 

Da'tes 15' 35$ '77 Q; 00 23,722 , 38o. oo 36,164,670. 00 49,289,790.00 

Vine fruit 3,852, o48 . 00 5 , 455 ,818 . 00 7 ,7 o4 ,223. 00 10,134,560.00 

Hatermelons 255 , 7lf2 , ooo. 00 362 ,218 ,200.00 511,492,600. 00 672 ,845,300.00 

Cantalopes 41,000,590. 00 58, ar o,88o. oo 82,002,560.00 107 ,87 o,6oo. oo 

Potatoes l o6, 466,500. 00 149 ,260, 000.00 2o8 ,818 '7 00. 00 273,510,100 . 00 

Oni ons 78 , 629,lf80. 00 110,233 , 900.00 154,220,200.00 201,9'JI ,200 . 00 

Vegetables 520,993,200. 00 730,402,300. 00 1,021,852 , 000. 00 1,338,418,ooo. oo 

Fresh apricots,peaches 
and plums 15,794, 663 . 25 24,332 , 246.85 37,094,428 . 05 50,556,5$7.68 

Unshelled nuts 12,4)9,091.25 19,162,892 . 25 29,213,7 30.00 39,816 ,180. 00 

Pulses 57,476,190. 00 77 ' 932 ,120. 00 105,762,100. 00 136 ,589,700. 00 

Prepared food 5, o48,16o.oo 8,o83,877 . oo 12,766,280. 00 17,685,950.00 

Tea 8,294,301.00 11 , oo4 , 490. oo 14,641,490. 00 1R,7 3G,62o. oo 

Coffee and cacao 156 ,gro.1o 2o8 , 26o. 6o 277,090.80 354,591.60 

Grapes 69,05 3, )16 .00 5$,354,759. 00 247,656' 913. 00 18lf , 207 '348. 00 
.... 
w 

"' 



Table 21-B . Continued 

Food product 1965 

Alcoholic beverages 4 , 963,397 .oo 
Fresh pickling fruits 

and vegetables 1,867 ,897 .sr 
Spices 53 , 542,520. 00 

Tobacco 288 ,165,600.00 

Fruit 36,682 .24 

1970 1975 

7,953,862 . 00 12,569 ,200. 00 

12,058,144 . 80 18 ,2gi,Ol5 . o4 

71,386, 120.00 95,403,760. 00 

386 , 585,300. 00 519,571,700.00 

363 , 588 . 64 857,387 . 20 

1980 

17 ,1+18,200. 00 

24,881,676 . 48 

122,339,900. 00 

668, oo8, 7 oo. oo 
1,167,421. 60 

,... 
w 
Ln 



Tab le 21-C. Pr ojections of demand for Iranian agricul t ural pr oducts: r ural I ran 

Food product 1965 1970 1975 19'30 

~:ilk l,670,8o6 , 966 . 00 2, 07 3 ,223 ,449. 00 2 , o/•1, 528, 5o!3 . 00 3 , 379, 9'l3, 788.00 

Eegs (no . ) 32 ,155 ,07 0. 00 57 , 3o6,910. 00 46,321,960. 00 51,752,330.00 

Hheat 3,663 ,19'3 ,125 . 00 4 ,625,668 ,6oo. oo 6,495 , 232,965 . 00 7, 864,050 , 951.00 

Barley 346,313,512 . 00 1:05,135,116 . 00 561,626,37 3. 00 573,723,463 . 00 

Ri ce 463,731,700.00 6o1, 7 96, 3oo. oo 930,47 3,1,oo. oo 1,o88,16l,ooo.oo 

Grout 16,521,670.00 19 ,576 ,810. 00 25 , 331.180. 00 28 ,545, o!3o. oo 

Other grains 7 , 31•2, 964 . 00 8,700 ,8()<) . 00 11,258 , 310.00 12,686,700.00 

Whea t 3,435 ,887, 958.00 4,369,914,174 . 00 6 , 495,232,965.00 7, 533,832 ,8o6.oo 

Barley 307,355 '911. 50 361 ,643,133 . 50 461,553,592 . 50 518,625,2o6 . oo 

Corn 25, 667 ,2o!3.oo 30,200,725 .80 38,544,2o6.4o 43,310,232.00 

Co~<s (no . ) 757,390.00 1,000, 31+9 . 00 1,600,975 . 00 1,885,80) . 00 

Sheep and goats (no. ) 3 ,139 , ll6 . 42 3,781 , 332 . 26 5, 053, ()<)9 .82 5 ,732,590. 06 

Insides 13,620, 010. 00 19, 353 ,260. 00 35 ,7 39,930. 00 1,3,372,910. 00 

Chickens (no. ) 15, o88 ,21oo. 35 21,142,992 -88 37, 99lo ,1,61. 07 45 ,81•7 ,60') .68 

Other meat 20, 311,580.00 26,963 , 400. 00 ~ 3 , 582,840. 00 51 ,1+42 ,810. 00 

Fish (kg. ) 24 , <;83,21•3 . 40 j ) . l64, 9'l2 . 00 53 , 6o6,893 . 20 63,274 , 65 6. )0 

Animal oil 59, 276,650. 00 72,371,790. 00 99 ,2CJ7 ,21:0. oo l13,270,500. 00 

Oil seeds (veg . ) 17o. ;!>6 ,2Lo. oo 2o!3 ,222,S4o. oo 285,690, 560. 00 325,893 ,160. 00 
.... ..., 
"' 



Table 21- C. Continued 

Food product 1965 1970 1975 1<;:80 

2 , 809 , 208,670 .. 00 
. -· 

3.146 , 861,430.00 Sugar Beets 3, 965 ,042 ,760 . 00 4.417 , 400 , 770 . 00 
Honey 355 ,3o4 .40 490,393.30 5ol,4<;e . 6o 558,7o6 . 30 
Vegetables ;86,097 ,6oo. oo 451 ,633,600. 00 569,816 ,8oo. oo 6;8,743,000. 00 
Potatoes 200,154 ' 900. 00 234 ,129,100. 00 295' 395 , 500. 00 331,127,500. 00 
Onions 16,580,880. 00 19,395,310. 00 24 ,1~7 o,65o. oo 27,430, 680. 00 
oranges 125 ,837 '000. 00 156,222,6oo. oo 22l,466,ooo.oo 254 ' 357 ' 300, 00 
Grapes 17 3,803,100. 00 215,771,100. 00 305,883 ' 300. 00 351 , 312 ,100.00 
Pomegr anates 77 , <;:89 ,340. 00 ¢ ,821,310. 00 137 ,256,8oo. oo 157, 641,7 00. 00 
Mel ons 346,o66,6oo. oo 429,630,7 00.00 609,057,500. 00 699 , 512 , 500. 00 
Fresh grapes 99,695,629 .80 139,605 '965 .20 250,535,889. 50 302,234 '780. 90 
Fresh plums n 6,681, 918 . oo 281 , 912,624 . 00 4ll,782,414. oo 495 ,7 96,624 . 00 
Dates 92,237 , 549. 00 129,162,27 o. 00 231,793 ,7 03.00 27 9,624 , 978 . oo 
Shelled nuts 2,487 ,132 . 00 3,482,787 . 00 6,250,184 . 00 7 ,539, 921~ . 00 

Unshell ed nuts 5, 596 , o47 . oo 7,836,270.75 14, o62 , 914 . oo 16, 964,829. 00 
Pulses 87 ,6l~l,8oo . oo 101,917,900.00 127 , ll7 ,8oo. oo 142,153,300. 00 
Tea 30,496 , 970.00 31~,713,450. 00 41 , 518 ,7 30. 00 46 , 025,740. 00 
Coffee and cacao 1 , 299 , 435 . 04 1,769,093 . 72 1,769 ,057 . 05 1 , 961 , 096.25 

Spices 30,674,620. 00 34 ,246,<;eo. oo 39 ,438 , 540. 00 43 , 376,o8o. oo 

Tobacco 15,455,750. 00 18 , 360,220.00 23 ,875,120. 00 26,932,()90. 00 .... 
A lcohe>lic beverages 8,053,571. 00 10,445,300. 00 16,131.920. 00 18 ,861 , 420.00 w ..... 
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FOOTNOTES 

1. Imperial Government of Iran, Plan Organization, The Fourth National 
Development Plan 1347-1351 (1968-1972) (English ed.: Tehran, Iran: 
Plan Organization, January, 1968), p. 53. 

2. Ibid. 

3. 

4. 

5. 

This adjustment will be made according to the criteria 
employed by Richard Stone, The Measurement of Consumer 
and Behavior in the United Kingdom (Cambridge, Mass.: 
University Press, 1954), pp. 415-417. 

and techniques 
Expenditure 
Harvard 

This appears to be a realistic assumption for most food commodities; 
hm.,ever, there are notable exceptions from time to time. For 
example, according to Stone 's study during the late 30's, the net 
population of smokers in Great Britain rose by 32 percent while 
the adult population increased by only nine percent. 

Since the price elasticity is given by ~~ ~, the slope Bl 

___g__ 
p . can be obtained by multiplying the elasticity by 

ao P o ~ c--aP --ql -P~ = aP = Bl. 

6. L. M. Goreux, ''Long-Range Projections of Food Consumption, 11 

Monthly Bulletin of Agricultural Economics and Statistics, VI 
(June, 1957), 1-10 . 

7. These income elasticity coefficients will be similar to B
2 

of 
equation (4). Income elasticities (denoted E) are given by 

_.!!Q_ __'!_ B = ___<L y E = dY Q 2 y Therefore, Q B2 = E. 

8. The 1965 data are likely to be the last collected by the Central 
Bank since most crop, population, and other survey functions have 
been turned over to the Iranian Statistical Centre . 

9. Underestimation is inherent in most, if not all, surveys involving 
household income. The U. S . Department of Labor (Bureau of Labor 
Statistics) in its surveys (1941) found that cash income reported 
by households were underestimated by 10 to 11 pe r cent. The Iranians 
are developing a very extensive income tax collection system and 
it is likely that income may be under reported on this account. 
For f urther references see: Sixto K. Roxas, Narciso A. Ferrer, and 
Andres K. Roxas, The Phi lippines: Long-Term Projection for Supply 
of and Demand for Selected Agricultural Products, Prepared for 
the Economic Research Service, USDA, by Mercantile Incorporated 
(Robot Statistics Division), Manila, Philippines (Washington, D. C.: 
Govermnent Printing Office, 1962). 
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10. For further exp lanation of dummy variable s and their use as applied 
to this paper, see Appendix to this chapter. 

11. Engel, Ernest, Die Productions - Und Consumptionsver Hal - Trisse 
De Konigreichs Sachsen, reprinted with separate pagination as an 
appendix to Engel's Die Lebenskosten Belgischer Arbeiter - Familien 
(Dresden: 1895). 

12 . For further information and a fine composition on Enge l's l aw see 
G. J. Stigler, "The Early History of Empiri cal Studies of Consumer 
Behavior," Journal of Political Economy, LXII (February, 1954), 
95-11 3. 

13. For further explanation of the variation in consumption often 
resulting through time s e e Simon Kuznets, "Quantitative Aspects 
of the Economic Growth of Nations: VII. The Share and Structure 
of Consumption, '1 Economic Development and Cultural Change, X 
(January, 1962), Part II, 1 9 . 

14. For a detailed discussion of time series versus cross-section data, 
see Lawrence R. Klein, An Introduction to Econometrics (Engelwood 
Cliffs, New Jersey: Prentice Hall, 1962). 

15. Zvi Griliches, "Specification Bias in Esti.mates of Production 
Functions," Journal of Farm Economics, XXXIX, (February, 1957), 
8-20. 

16. Ibid. 

17. In both regressions, the coefficients of Y are significant at the 
5 percent level of probability. Although the coefficient of H is 
not significant at the 10 percent level, the R2 for the true model 
is .94 compared to .87 for the miss-specified. According to the F 
test, both models will explain the total variability with a cal­
culated F of 81.0 and 82.2 compared with a tabular of 9 . 4 at the 
5 percent level. 

18. Mordecai Ezekial and Karl A. Fox , Methods of Corr elation Analysis 
(New York: John Wiley and Sons , Inc . , 1959) , p. 214 . 

19 . The partial correlation coefficient would be written: r1 3 . 2 = 
.738. This means the corre l a tion between expenditures (l) and 
household size (3) ho lding the effect of income (2) constant is 
0.738. 

20. S . J. Prais , "Non-Linear Estimates of the Engel Curve," Review 
of Economic Studies, XX (Part 2, No . 55, 1952- 53), 87. (Microfilm . ) 

21. United States Department of Agriculture, Department of Trade 
Analysis, Elasticity of Food Consumption Associated with Changes in 
Income in Developing Count r ies, by Robert D. Stevens, Foreign 
Agr>cultural Economics Report No . 23 (Washington, D. C.: Government 
Printing Office, March , 1965), p. 5. 



22. L. M. Goreux, "I ncome and Food Consumption," Mon t hly Bulletin of 
Agricultural Economics and Statis tics , IX (October, 1960), 1-13 . 

23 . Ibid . 

24. See Table 2. 

25. The functional relationship of expenditures (X) depending on 
income and household size X= F(Y , H) shall be referred to as 
Model I in this section. 

26 . J. Johnston , Econome tric Methods (New York: McGraw-Hill Book 
Company, Inc., 1963), p. 202. 
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27. The data taken from the 1965 and 1959 Iranian survey reports 
average expendi tures, income, and household size in 26 total groups . 

28 . Johnston, p. 202. 

29. This can be shown mathematically by beginning with a log 
transformation of Model III. 

ln X/H = ln 8
0 

+ ln (Y/H) 

Taking it out of logarithmic form gi ves: X/H = B (Y/H) B2 
0 

8 yB2H-B2 11 l 
0 

Multiplying both sides by H gives: S = 

30 . The variance of (6 2) for these commodities (bakery products, 
fish, beef and dresses) is often higher than B

2 
itself. (See 

Table 5). Apparently the magnitude of thz var (B) in these 
regressions is amplified due to the low R resulting in a 
high (e ' e). 

31. J. R. N. Stone , "The Ana l ysis of Market Demand ." In J . Johnston, 
Econometric Methods (New York: McGraw-Hill Book Company, Inc., 
1963), 204 . 

32. B2 is the income beta coefficient. 

33. This can be seen from the results in Table 4. 

34. This equa tion is derived by starting with Xt (total food expendi­
tures) equal to the sum of all food items expenditures. That is 
xt = xl + x2 + xi and the partial derivative of xt with respect to 
household size is: 

axt ax1 + ax2 + + axi 
ail ail ail ail 

Multiplying both sides by H/Xt and term 2 on the right side by 



xl x2 
and so on, 

xl 
. 

x2 
we get: 

H ax. X. H axt xl ax
1 

H x2 ax
2 

H 

+ a/ 
1 

ail c3Hx) + caiix + ell X.). 
xt xt 1 xt 2 t 

The left side of thi s latter eq uation is equal to EHt and the 

right side is equal to 

35 . Houthakker estimated the effect of household size on total food 
consumption, based on 40 surveys taken from 30 different 
countries t o be 0.28- 0.35 . See HendrickS. Houthakker , "An 
International Comparison of Household Expenditure Patterns , 
Commemorating the Centenary of Engel ' s Law, " Econometrica, 

1 

XXV (October, 1957), 545. Brady and Barber arrived at a value 
of 0.33 for EHt. See D. S. Brady, and H. A. Barber , "The 
Pa ttern of Food Expenditures," Review of Economics and Statistics, 
XXX (August , 1948), 198. 

36. The simple correlation between income and household size from 
the rural data is 0 .9 22 . Obviously multicol lineari t y problems 
are to be expected . 

37. Houthakker, p. 544; also, L. M. Goreux, "Income Elasticity of 
the Demand for Food," U. N. Economic Commission fo r Europe, 7/2 
(Ne1o1 York: Agriculture working Party, June, 1959) . 

38. It follo~o~s from equation 21 that the quality elasticity is equal 
to the expendi ture elasticity minus the quanti t y elasticity for 
any commodi ty . 

39. A change in market struc ture is defined as a change in the 
propor tion of food flowing through a marke ting channel. 
Robert D. Stevens, "The Influence of Urbaniza tion on the Income 
Elastici t y of Demand for Re t ail Food in Low-Income Countries," 
.Journal of Farm Economics , XLV (December, 1963), 1209. 

40. Kuzne t s , p . 6. 

41. United States Department of Agriculture , Department of Trade 
Analysis , Elas tici t y of Food Consump t ion Associated ~o~ith Changes 
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in Income in Developing Countries, By Robert D. Stevens, Foreign 
Agricul tural Economics Report No. 23 (l<ashington , D. C.: Government 
Printing Office , March , 1965). 



42. There are four levels at which E can be measured: (1) Food 
at Retail (the retail value of all food sold); (2) Food at 
Hho lesale (the farm value of all food sold); (3) Su~Food 
(the sum of "home produced food" and "food at \vholesale"); 
(4) Total Food (the sum of "home produced food"and "food at 
retail"). 

43. Rex F. Daly, "Demand for Farm Products at Retail and Farm Level," 
Journal of American Statistics Associations, LIII (September, 
1958), 656-668. 

44. Goreux, "Income and Food Consumption," pp. 1-1 3. 

45. Marguerite C. Burk, "Ramifications of the Rela t ionship Between 
Income and Food," Journal of Farm Economics, XLIV (February, 
1962)' 115- 125. 

46. In another publication, Bunker and Cochrane use an approach 
similar to that which Stevens used with the Economics Research 
Service. Both studies show that the elasticities measured at 
the farm gate may differ as much as 6 from those measured at 
the retail level. E. W. Bunkers and Willard W. Cochrane, 
"The Income Elasticity of Food Services, 11 Review of Economics 
and Statistics, XXIX (May, 1957), 211-217. 

47. Hassen Ali Ronaghy, "Iran, Long-Term Projection of Demand for 
Supply of Major Agricultural Commodities for 1970, 1975, 1980 
and 1985" (unpublished Ph.D. dissertation, Universi ty of Hisconsin, 
1969) . Ronaghy only had the urban 1959 survey data available 
for his study . He therefore had expenditure data and no 
ourchased quantities. This led him to estimate the market 
margins for various commodities. His final results are consider­
ably different from those of this paper in that he projected the 
real value of future demand rather than quan t i ties demanded. 

48. As previously noted, total expenditure elasticities are referred 
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to here as income elasticities to avoid confusion of the term 
expendi ture elasticity. Expenditure elasticities measure the 
percent change in family expenditures associated wi th a one percent 
change in family income. Likewise quantity elastici ties refer to 
the percent change in the quantity of commodities consumed for 
each percent change in family income. 

49. The complete details fo r this choice are given in Chapter III. 

50. Stone , p. 204 . 

51 . Houthakker, p. 541 . 

52. Houthakker encountered this same phenomena in the United States 
and between the U. S. and many European countries. Houthakker, 
p. 543 . 



53 . 

54. 

55. 

56 . 

57 0 

58. 

59. 

60. 

Cf . pp. 9-11 supra . 

In projecting the quantity of bread or any other commodity whose 
elasticity has been estimated with a semi-logarithmic form , the 
equation used in place of 22 is: 

C ti = ( C oi [ Ei ln (Y . /Y . ) t + 1 ] ) P . 
tl. 01 tl. 

Seni-logarithmic elasticities taken from parame ters appearing in 
Tab le 12. 

Johnston, pp. 221-2. 

Stone, p. 204. 

Lawrence R. Klein, An Introduction t o Econome trics (Englewood 
Cliffs , Ne" Jersey: Prentice- Hall, Inc., 1962), p. 64. 

C. E. V. Lesser, Econometric Techniques and Problems (New York: 
Hafner Publishing Co . , 1966), pp. 27-28 . 

Klein , p . 64. 
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APPENDIX 



Appendix to Chapter II 

Econometric research has used dummy variables fairly extensively 

in recent years. They are used to represent short run shifts in 

relationships between war - time and peace-time years, between different 

seasons, or different political regimes . They a re also used to repre ­

sent certain qualitative re l ationships . Sex, occupational or social 

status, marketal condition a nd age groups are a few examples . 

To illustrate the use of dummy variables, take the hypothetical 

case shown in Figure 20 of expenditures on product K regressed against 

income for years A a nd B. Suppose consumption expenditures are linearly 

related to income and that in year B there is a downward shift in the 

function, as is the case for the consumption of vegetables between 

1959 and 1965. 

E 

A 

B 

Bo 

F i gure 20. Expenditur es on p r oduct K. 

If the cross - sectional data were pooled for the two years and the 

following sta ndard consumption fu nction was used, 
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(7) ~ 

wher e : 

~ expenditure s on product K 

Y income 

e error term 

B
0 

a nd B
2 

parameters to be est imated . 

a large error will result due to the def in ite drop in expenditures 

between yea r A and B . However, suppose the following pooled cons ump -

tion function is used including Z a s a dummy variablQ. 

where : 

z o in year B 
1 in year A 

The consumption function for year B will then be written: 

Note that B
0 

i s of cour se t he inter cept. 

The expenditure income r e lationship for year A is: 

Here the intercept is given by (B
0 

+ B
3
). 

Thus s
3 

is the vertical measure between the intercepts of the two 

separate regressions. When equation (2) is us ed , the variation, due 

to the difference in the intercep ts of year A and B, is given by s3 , 

which becomes part of the inter cept instead of showing up i n e rr or term . 
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If the expenditures between year A a nd B did not vary equally 

at each income level so as to give a relationship similar to Figure 21, 

an additional dummy variable could be used to measure the change in 

slope. This change in the marginal propensity to consume can be in-

corporated by the followin g equation: 

where: 

W ZY, and 

o in year B 
Z = in year A 

This gives a function for the year B as : 

a nd a function fo r year A as : 

Note that B
4 

measures the change in the s l ope or propensity to con­

sume for pr oduct K between year A and B.56 

E 

~·, 
y 

Fi gure 21 Expend itur es on pr oduct K. 
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Appendix to Chapter III 

The technique of depending on the var (B) to determine if multi-

collinearity exists is not currently well defined. When the problem 

is not obvious noted statisticians are not always in agreement. For 

the interested reader the following should give some ideas and refer -

ences on this matter. Stone argues that it may easily happen that var 

' (B) could be small relative to B in which case a misleading conclusion 

m~ay be reached and B may be considered well determined. 5
7 

However, 

Johnston insists that when multicollinearity is a problem ample warning 

will be given by a high standard error. Klein gives a more complete 

explanation for the detection of multicollinearity. 

When the explanatory variables are not perfectly correlated , 
but merely have a high correlation, there is a tendency to-
wards indeterminancy, but not absolute indeterminancy, of the 
best-fitting plane. The warning light to the statistician that 
multicollineari ty is serious, is that sampling errors in indi­
vidual coefficients become large. The separate influences of 
each variable are shown by their respective coefficients in a 
linear equation, and these coefficients will not be very pre­
cisely estimated even though the over-all correlation for the 
entire equation is high. Inter-correlation of the explanatory 
variables is a relative matter. It is not possible to say whether 
separate influences can be singled out if the inter-correlation 
is at least .6, .7, .8, .9, or even higher. The sampling error 
of an individual coefficient depends on both the inter-correla­
tion with other explanatory factors a nd on the over-all correla­
tion of the whole equation. If the former is high relative to 
the latter, indeterminancy appears .58 

Lester points out that multi-collinearity is serious when emphasis 

lies on the estimation of i ndividual parameters in the relationship, 

but less serious when the obj ective of prediction for the dependent 
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variable is stressed.
59 

Since the logarithmic model will be used for 

estimating most of the income elasticity coefficients in this study, 

the individual income parameters are the actual elasticity coefficients. 

This means that if multicollinearity does exist, a direct bias will 

result in estimating the income elasticity coefficients. 

The warning light of a large increase in the income coefficient 

sampling err ors is not present, at least to any degree Klein suggests 

as signi fica nt . Yet, the high correlation between the two independent 

variables along with the high standard error for the household coeffi-

cient, may yet give rise to question. Further light on this matter 

may be offered by Klein. 

Multicollinearity is not a problem unless it is high 
relative to the overall degree of multiple correlation among all 
variables simultaneously. Production functions with overall 
correlations much in excess of 0.95, as often occur in practice, 
can be well - estimated with inter-correlations between labor and 
capital as high as 0.8 to 0 .9. If these functions were not well 
estimated, we would tend to find high sampling errors of the 
estimated coefficients . The beta coefficient should be high 
multiples of sampling errors (certainly more than twice, which 
is the customary critical value for the five percent level of 
significance).60 

For dairy products and most other food items in this study the 

overall mult i ple correlation is 0.9 or above. Since the inter-corre-

lation between income and household size is 0.835, it seems reasonable 

to ignore for most commodities what bias, i f any, that may exist due to 

multicollinearity. This is further explained in the main body of 

Chapter III. 



Appendix to Chapter IV 

Tables 22, 23, 24 a nd 25 contain a se l ec tion of tho income , 

consumption and hous e hold data emp loyed in es t i mating Ira nian 

e l ast i c ity coeffic i ents . Ta ble contains the complete b rea kdown 

of poo l ed 1959- 1965 urban (32 cit ies ) house ho l d expenditure 

data , averaged into the income c lasses shmvn . Table 23 conta ins 

the 1965 urba n consumpt ion data in terms of quantities rather t ha n 

expendi tures . Together these tables provide a good i ndicat ion of 

the genera l results of Ba nk Narkazi surveys . 

Tables 24 and 24 contain conde nsed or abbreviated examp l es 

of the Tehran and rura l da t a. Only average 1965 expenditure 

va lues are shoHn for Tehran; not all commoditites are liste d 

(table 24 ) . Table 25 contains three r ounds of pooled rural data 

1963 , 1964 , 1965 . The listings are on an expe nditure rat he r 

than weight basis . 
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Table 22 . Basic average poo l ed 1959- 1965 income, household size, a nd consumption da t a , urban 
Iran (3 2 cities , average weekly f amily expenditures in Rials) Part l. 

A. IncOine 22 , 8~3 25,073 29,474 1,0 , 590 47,130 56 , 104 
B. H. h . Size L. 26 2 . 62 2 . 95 3 . 02 3 . 84 4 . 12 

c . Food items 
l. Dairy products 14.1 20 . 1 18 .8 18.8 21.8 28 . 4 
2 . Cheese 3 . 1 4.5 5 .1 7 . 5 9 . 4 9 . 9 
3 . Eggs 2.9 2. 8 2 . 8 4 . 8 7 . 0 7 . 4 
4 . Flour 30 . 8 14 . 4 18.5 13 . 5 8 . 8 16 . 0 
5 . Rice 16 . 9 20 . 6 18 . 6 27 . 3 33 . 8 39 . 0 
6 . Bread & bakery 6 . 2 88 . 6 101 . 4 119 . 0 114 . 2 143.6 
7 . Mu tton 28 . 6 27.7 38 . 6 59 . 6 74 . 1 96 . 8 
8 . Beef 7 . 4 13 . 7 16 . 9 17 . 2 14 .1 14 . 0 
9 . Poul try . 1 . 3 1.4 1.9 3 . 1 2 . 1 

10 . Fish 2 . 7 1.8 2.6 3 . 5 2 . 4 2. 4 
11. Fats & oil 9 . 0 27.8 21.3 46 . 7 35.4 50 . 0 
12. Sugar 31.9 35.9 28 . 4 46 . 1 53 . 8 6.3 
13 . Fresh fruits 18.8 11 . 8 1.6 22 . 7 30 . 7 36 . 2 
14 . Fr esh vege tables 12.6 13 . 2 18 . 0 22 . 0 28 . 6 :J5 . :J 
15 . Canned Fru.i.t . 1 . 2 5 . 7 . 5 1. 1 . 8 
16 . Dry fruits & nu t s 4 . 3 2 . 5 2 . 8 4.3 4 . 4 5 . 6 
17 . Pulses 7 . 6 9 . 0 11.6 19 . 0 19 . 1 2 . 7 
18 . Coffee & tea 21. 8 11.4 23 . 7 34 . 5 35 . 9 41.4 
19 . Spices 8 .7 7 . 4 10.6 11.7 13 . 0 16 . 7 
20 . Non-alcoholic beverages . 1 .1 .5 1.1 1.6 2. 9 
21. Alcoholic beverages . 1 . 1 . 5 . 7 . 1 1.8 
22 . Food away from home 242 . 1 617 . 6 1095 . 8 1608 . 0 2012 . 6 2696 . 2 
23 . Tobacco 1123 . 1 822 . 7 1209 . 5 1337 . 0 1604 . 7 1544 . 0 

D. Material items 
24 . Textiles 47 . 3 98 . 6 153 . 2 185 . 7 275 . 1 317 . 1 
25 . Homen 's leather shoes 235 . 6 200.4 273 . 6 344 . 3 470 . 9 610 . 8 
26 . Leather gloves 46.0 46.6 60 . 2 130 . 2 128 . 0 147 . 6 
27 . Underwear 80 . 3 89 . 0 77 . 2 107 . 2 152 . 8 199 . 8 
28. Dress es 486.2 341.5 431.2 510 . 6 678 . 5 911.0 
29. Men ' s cotton shirts 104 . 0 177.9 291.4 470.8 514 . 9 659 . 7 ,... 

en 
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Table 22 . Part 2 . 

------
A. 67,000 80 ,9 35 109 , 662 140 , 423 182,150 332 , 530 20, 640 
B . 4 . 45 4.63 5 . 14 5.45 5 . 47 5 . 71 2 . 26 

c. 
l. 32. 7 42 . 9 52 . 9 71.9 89 . 6 163 . 5 3 . 6 
2 . 15.9 17 . 9 22 . 1 29 . 8 37.4 47 .1 l. J 
3 . 9 . 7 12. 2 17 . 2 20 . 4 28 . 4 39 . 1 . 6 
4. 15.5 24 . 2 25 . 3 27 . 7 22 . 8 20.1 . 1 
5. 65 . 3 93 . 5 110 . 4 44 . 0 155 . 6 199.2 2 . 0 
6 . 150 . 9 156. 3 169 . 2 183.6 212 . 6 224 .9 55 . 7 
7 . 104 . 7 125 . 1 160 . 9 198.7 237 . 1 344 . 5 52.2 
8 . 14 . 8 14.1 12 . 2 12.1 14.5 21.4 8.2 
9 . 3 . 4 7. 1 17.5 25 . 9 36 . 7 114 . 3 .1 

10. 6 .1 9 . 2 11.3 16 . 7 14 . 6 25 . 4 . 5 
11. 53.5 72 . 3 92 . 1 111.1 142 . 3 221.1 .1 
12. 68 . 8 79 . 2 87 . 4 9.9 118 . 6 136 . 4 18 . 6 
13 . 41.3 51.7 78 . 5 93 . 6 131.8 223 . 9 7 . 6 
14 . 44 . 7 64 . 4 71.6 87.9 105 . 5 168 . 6 7 . 0 
15. . 8 . l 1.2 2. 0 1.5 5.5 . 1 
16 . 4 . 9 7 . 1 10.4 1. 9 20.1 36 . 7 . 2 
17 . 27 . 6 30 . 8 40 . 2 52 . 0 52 . 5 50 . 0 2. 8 
18 . 45 . 0 52 . 7 64 . 4 64.1 87.7 86 . 2 9 . 7 
19 . 18 . 3 24 . 2 26 . 6 36.4 48 . 2 62 . 3 1.3 
20 . 3.2 6. 3 11 . 9 16.9 23 . 6 57 .5 . 1 
21. 3 . 5 7. 9 7. 5 12 .7 26 . 3 543 . 1 . 1 
22. 2863 . 1 3455.6 4386 . 9 536 7 .7 7114 . 0 1025 . 0 2436.6 
2 3 . 1678.6 2069.7 2323 . 1 2884 . 3 2859 . 8 3900 . 8 249.6 

D. 
24 . 452 . 2 542 . 2 730.1 988 . 6 1415 . 1 2299 . 7 . 1 
25. 688 . 1 872 . 6 1146.8 1490 . 5 1926.9 3276 . 2 20.0 
26 . 198 . 6 268 . 2 261.4 442.8 533 . 9 1342 . 7 . 1 
27. 224 . 9 288 . 8 381.6 525 . 4 634 . 0 1213 . 8 . 1 
28 . 972 . 0 1156 . 7 1607 . 4 2104.2 2652.6 4013 . 1 . l 
29 . 818 . 3 973 . 2 1281 . 6 1694 . 0 2039 . 1 2816.5 .1 

..... 
<.n 
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Table 22 . Pa r t 3 . 

A. 11 , 650 21,216 25, 266 31 , 819 38 ,154 45 , 082 
B. 1. 77 2. 95 3 . 02 4. 05 4 . 54 4 . 03 

c. 
1. 5 . 9 12. 4 11. 4 15 . 3 13 . 0 19 . 1 
2. 5 . 8 2.1 5 . 3 6.0 8 . 1 9 . 8 
3 . 0 9 . 6 2. 4 2. 4 4 . 6 6 . 3 
4 . 5.6 4 . 3 3 . 4 1.6 14.9 8 . 9 
5. 6.2 5 . 8 4 . 9 14 . 6 21.0 26 . 7 
6 . 37 . 3 90 . 0 83 . 4 116 . 1 152.0 144 . 9 
7 0 13 . 7 24 . 2 21. 2 40 . 2 48 . 6 49 . 8 
8 . 6 . 3 6.5 11.4 14 . 6 19 . 6 19 . 4 
9 . . 1 .1 .1 . 1 . 1 . 6 

10 . 0 6 2 . 5 1.0 1.3 1. 0 1.1 
11. 12 . 5 6 . 6 20 . 6 23.6 24 . 8 32 . 0 
12 . 21. 9 25 . 6 30.0 36 . 3 47 . 4 44 . 6 
13 . 5 . 4 7. 4 21.6 30 . 6 36 . 2 54 . 6 
14 . 12 . 2 28 . 8 29 . 7 25 . 4 34 . 9 50 . 3 
15 . . 1 . 1 . 1 0 2 . 1 0 5 
16 . 0 2 . 5 . 6 0 7 . 2 3 . 0 
17. 2. 2 5 . 9 10 . 7 13.2 13 . 8 14 . 2 
18 . 11. 4 18 .1 22 . 4 20 . 6 20 .1 23 . 0 
19 0 1.6 2. 6 4 . 0 5 . 8 6 . 0 6 . 7 
20 . . 1 . 4 2. 0 . 1 2. 0 1. 2 
21. . 1 .1 . 1 . 1 1. 0 1. 1 
22. 258 . 9 1929 . 0 1950 . 9 7324 . 7 1361. 4 2277 0 2 
23 . 522 . 0 822 . 1 1070.4 872 . 9 952.9 1242 . 3 

D. 
24 . 36 . 0 . 1 1. 7 21. 8 29. 3 40 . 9 
25 . 56 . 5 53 . 8 105 . 4 127.8 160 . 2 185 . 1 
26. . 1 .1 2. 0 . 8 . 1 0 2 
27 . .1 4.5 22 . 1 11 . 3 18 . 2 20 . 6 
28 . 1.2 18 . 0 36.3 40 . 5 45. 0 52 . 0 
29 . 29 . 1 47 . 1 72 . 1 83 . 7 195 . 4 153.1 

~ 
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Table 22. rart 4 . 

A. 58,225 78 , 682 98 ,404 133 , 080 182 , 008 222,666 447,026 
B. 4 .42 5 . 01 5 . 29 5.75 5 . 45 4.73 5.35 

c . 
l. 26.8 5.64 48.7 77.6 94 . 5 124.5 195 .1 
2 . 12 . 0 21.0 23 . 6 35.5 35 . 0 41.1 109 . 3 
3. 8.1 10. 2 14 . 9 22 . 9 26 . 4 39 . 1 50 . 3 
4 . 7.9 6.5 10 . 9 8 . 5 4 . 6 12 . 6 11.4 
5 . 43.0 52 . 3 77 0 6 105 .1 57.8 125o0 111.3 
6 o 140o5 162o 6 168 o9 206 . 8 178 o6 181.3 238.5 
7 0 72 o2 92 . 2 131.3 181.7 2l3 o7 259 o6 377.1 
8. 21.4 21.7 16 . 4 23.5 39 o5 20 . 6 31.5 
9 . 4 o6 9.5 5o9 20 .2 33o9 94 . 3 109.1 

10. 5 . 7 5 o7 10.3 9.3 28.0 25 . 0 49.0 
ll o 37 . 5 64o4 87 o4 82.0 137 05 126 . 0 98 . 3 
12 . 59 . 6 66 o6 68 o7 89 0 2 90 . 6 94 . 9 89 o3 
13 . 60o6 101o 4 139.8 228.0 300 . 4 436 . 8 557 . 2 
14 . 76.1 104 o3 123o 8 178 ol 206o9 222 .7 258.5 
15 o . 3 o9 1.4 o8 1.7 3 o3 5 o0 
16 . 2. 4 4o8 7 . 5 10o 0 14 o3 32 o8 69 o7 
17 o 18o3 25 . 4 26 .2 35o6 30 . 8 78 o3 44.8 
18 . 38.8 39o4 39.7 52.0 50.5 45 o1 72 . 5 
19 0 8 o0 9.2 12. 3 14 .1 11.1 12 .7 22 . 8 
20 . o3 3.4 4 o1 7 o7 11,.0 27 o8 25.5 
21. . 1 2o9 7. 0 10o5 27 o3 . 1 482.1 
22 . 2475.5 3430.9 3878o6 4861.0 9365.1 9428 o7 2324.4 
23 o 1543 o2 1722. 6 2000 o8 2651.8 2643o1 1790o7 4420.9 

D. 
24 . 55o2 87 . 7 108 o5 141.5 138.1 164.2 158.1 
25 . 323 o9 492 . 3 577 o6 914.4 1241 o3 1495.8 2401.5 
26 . 1.6 2 o9 2o2 10.l 38 . 4 51.8 83o4 
27 0 43 o4 59 o6 69 . 4 65. 0 66 o1 108 . 5 41.1 
28 . 98.8 108 . 1 136 . 0 185 .5 140 o6 133.3 90 . 8 
29 . 163 .2 176o6 304 o7 402o7 324 o0 330 o3 307o9 

>-' 
'-" 
"" 
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Table 23. Basic average 1965 in orne , household size , ond consumption 
data , urban Ir<~n (ave1·age weekly family pu r c hases in grams ) Part 1. 

A. Income 
B. H. II. s ize 

C. Food items 
I. D'd.ry 
2. Ch ees e 
3. Eggs 
I,. Flour 
5. Ri ce 
6. Bread 
7 . ~Iutton 

8 . Beef 
9. Poultry 

10 . Pr epared food 
ll. Fish 
12 . Fats & oils 
13. Sugar 
14. Fruit 
15. All vegs. 
16 . Canned fruit & veg. 
17. Dry fr ui t 
18 . Puls es 
19. Food away from home 
20. Cotiee & t ea 
21. Non-alcholic bev. 
22 . Alcholic bev . 
23. Spices 
21, . Tobacco 

D. Haterial items 
25 . Cloth & l ea ther shoes 
26. Men 's leather gloves 
27. Table linen 
28. Hen ' s stockings 
29. Handkerchiefs 
30 . Cotton suits 
31. Leather cases 

11,650 
l. 85 

62.8 
8 . 1, 
1.4 
61.7 
22.0 

1,39.1, 
18 . 3 
15 .7 

.1 
1.0 
5 . 0 

21.4 
71.2 
66.6 

122 . 7 
.1 

1.2 
15 . 2 
1.0 
6.0 

.1 

.1 
93.9 

282 . 4 

30 . 0 
. 1 

2.0 
.1 
.1 
.1 
. 1 

20,61,0 
2.40 

21, . 7 
1.5 

.9 

. 1 
10.0 

560.8 
70 . 9 
17.2 

. 1 

. 1 
5 . 0 

. 1 
48 . 7 
20 . 0 

366.2 
.1 
. 9 

12.9 
. 8 

4.2 
.1 
. 1 

51.4 
157 . 8 

35 . 5 
1.2 
8 . 5 
5.7 

. 5 
16 . 2 

.1 

21 ,216 
3 . 17 

62.8 
2.8 

• 9 
52 . 1 
27.1 

996.4 
31.5 
15.0 

.1 
1.4 
8.3 

12 . 4 
85 .7 

131. 8 
277 . 6 

. 1 
1.7 

24.8 
1.4 
7.6 
2.6 

. 1 
33.6 

292 . 6 

75.1, 
.1 

2. 0 
5.3 
5 . 1 

57 . 3 
.1 

25 , 266 
3 . 21, 

58.5 
7.6 
3.2 

37 . 6 
21.5 

935.2 
30.3 
28 . 8 

.1 
2 . 0 

. 1 
35.1 
96. 4 

199 . 8 
271.4 

.1 

.6 
54.5 

2 . 0 
12 . 2 

. 9 

. 1 
46.7 

612 . 9 

98 . 4 
1.2 
3 . 6 
8.7 
5.4 

162 .1 
.1 
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Table 23 Part 2 . 

A. 31,819 38,154 45 ,082 58,225 78,682 
Il . 4 . 39 4 . 93 4 . 37 4 . 80 5.46 

c . 
I. 137.8 104.2 126.2 167.5 206.9 
2. 9.0 9 . 9 13. 1 14 .1 28.4 
3. 3,1, 7.1 9.3 10.3 13.6 
4. 24.7 186 . 5 91.3 73.4 80 .0 
5 . 63 . 2 234.9 111.3 182.7 217 . 0 
6. 1310.9 1639 . 7 1488.1 1372.1 1575 . 1 
7 . 63 . 0 59.2 70.9 103 .3 127.3 
8 . 34.8 45.3 129.1 43.3 44.6 
9. 1.4 1.1 . 1 . 4 .1 

10. 4.0 11. 8 14.4 15.1 5 . 6 
11. 7.1 4.2 4.1 19 .1 21.1 
12 . 43.0 43.0 55.8 55.1 90.7 
13. 125 . 2 167.5 148. 8 198.2 233.0 
14 . 345 . 5 500.3 464 . 1, 563.9 819 .6 
15. 273.7 329.4 475 . 3 699.4 936.0 
16. . 6 .1 1.1 . 5 2.1 
17 . 2.6 1.5 8.1 7.9 10.7 
18. 58.1 56.5 57.4 76.6 93.3 
19. 4 . 0 11.8 14.4 15.1 5 . 6 
20 . 9.2 9 . 8 9.8 14.7 15.4 
21. . 4 1.2 6.5 1.5 16 . 7 
22. . 'I. . 1 . 8 .1 2 . 6 
23. 82.2 83.2 73 . 5 87.7 101.2 
24. 294 . 7 349.1 427 . 2 408.7 447 . 2 

D. 
25. 90.8 205.2 234 . 5 454.8 703.3 
26. 1.3 1.1 4.3 5.0 11.0 
27. 5.4 7.5 18. 3 22 . 4 38 . 9 
28 . 9 . 4 8 . 3 18. 7 20.4 21.4 
29 . 1.0 5 . 3 4.3 5.0 12.6 
30. 185 . 0 210 . 2 181.5 236 . 6 256.0 
31. . 1 .1 .4 1. 0 1.9 
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Table 23 Part 3 . 

A. 98,404 133,080 182 ,008 222,666 44 7' 026 
B. 5. 77 6.28 5 . 91• 5 . 14 5 . 83 

c. 
I. 247.6 346 . 1 380 .2 509 . 8 632.9 
2 . 27 . 6 44.1 38 .5 46.8 136.2 
3. 19 . 9 31.4 34 .7 54.8 59 . 8 
4. 84 . 7 100 . 0 10 . 2 204 . 4 67.9 
5 . 314.1 400 . 9 212 . 3 416.7 285.7 
6 . 1586.6 1895.6 14 43 . 6 1164.6 1603 . 5 
7. 181:1 223.0 267 . 6 310.4 429.7 
8. 34.1 30 . 0 77.3 21.1 52 . 6 
9 . . 5 . 3 3 . 8 .1 13 . 1 

10. 1,. 1 11.1 14 . 5 10.5 8.2 
11. 29 . 7 24 . 5 57.4 63 . 8 48.0 
12. 116 . 4 106 . 7 154.4 129.8 135 . 4 
13 . 238 . 3 297.6 292 . 0 285 . 7 256.5 
14. 1013 . 3 1472 . 0 1701.4 2110.9 1668.0 
15 . 960.0 1411 .0 1383.2 1567 . 4 1974 . 0 
16. 1.6 1.4 3 . 3 5 . 6 8 . 3 
17. 18.2 17 . 6 42.0 49 . 8 82 . 4 
18. 108.2 140 . 6 121.0 353.5 119.9 
19 . lt . l 11 . 1 14 . 5 10 . 5 8.2 
20. 15.7 19 . 1 16 .7 15.11 26 . 3 
21. 21.5 40.9 78.2 138 .9 141.2 
22 . 10 . 1 11. 2 37.9 .1 62 . 7 
23. 118.9 105 . 9 88.7 136 . 2 86.4 
24. 609 .6 620 . 1 606 . 8 522.9 693.5 

D. 
25. 828.3 1195.8 1332.0 1764 . 2 2372 . 1 
26. 15 . 3 28 . 8 39 . 2 47 . 7 63.8 
27. 58 .1 87 . 9 118 . 4 106 . 7 255 . 8 
28. 26.9 26.2 35 . 2 16 . 2 51 •. 6 
29. 14.4 26.0 33 . 8 45 . 5 72 . 6 
30 . 206 .7 387 . 0 297 .5 456 . 5 1219.3 
31. 2. 6 8 .7 4 . 4 . 8 13.7 



Table 24. Examples of b a si ~ average 19 65 income, household size and consumpti on data, Tehran , Iran 
(average weekly family expenditures in Ri als) . Part l. 

A. Income 13' 461 29 , 930 31,226 34 ,381 52 , 776 54 , 158 55,951 
B. H. H. Size 1.0 2. 19 2 . 12 2.44 4 . 32 4 . 68 3.97 

c. Food items 
1. Dairy 37.5 13.7 33. 0 1. 4 27 . 9 39.8 49 . 8 
2. Flo'ur products . 1 . 1 .s .1 . 7 . 1 . 2 
3 . Bread 23 . 5 71.0 89.8 66.6 175.2 136 . 5 147.6 
4. Rice 12.0 36 . 4 6.2 8.8 27.7 34.8 35 . 0 
s. Meat 23 . 0 77 . 4 28.1 44 . 4 81.1 72 . 2 89 . 0 
6 . Anima l fats 13 . 5 88 . 2 3 . 5 7 . 0 23.1 30 .0 33 . 8 
7. Sugar 17.0 45 . 4 24 . 9 29 . 6 45 . 8 41.7 38 . 8 
8 . Honey 7.5 . l . 7 2 . 0 .1 1.1 . 6 
9. Bakery . 1 2 . 3 . 1 . 1 . 7 . 5 3 . 5 

10 . Other sweets .l . l 1.1 . 1 . 2 . 9 1.8 
11 . Fruit 4.5 40 . 3 11.7 3 . 2 40.7 28 . 5 37 . 2 
12. Vegetables 6.0 14 . 3 22 . 3 16 . 8 26.8 32 . 0 43 . 6 
13 . Dried fruits & nuts .1 . 1 3.5 .1 . 1 1.1 . 3 
14 . Pulses 5 .0 11.3 4 . 3 3 . 6 16 . 3 17 . 0 16 . 0 

,... 
a­
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Table 24 Part 2 . 

A. Income 90,439 107,537 
B. H. H. Size 4 . 11 4 . 56 

C. Food items 
1. Dairy 90 . 4 90.8 
2. Flour products 3 . 1 2. 1 
3. Bread 154.7 162 . 9 
4 . Rice 57 . 3 77 . 6 
5 . Heat 123 . 3 143.8 
6 . Animal f a ts 64.0 102 .1 
7 . Sugar 54 . 8 70.9 
8 . Honey 1.3 2.6 
9 . Bakery 5 . 5 11 . 8 

10. 0 ther swee ts 2 . 3 1.5 
11. Fruit 58.8 95 . 6 
12 . Vegetab les 59.7 66 . 8 
13 . Dried fruits & nu t s 4 . 8 14.8 
14 . Pulses 21.6 32 . 2 

134,311 182,232 
5. 34 4 . 53 

123.4 135.3 
2.6 3 . 9 

194.8 172.9 
112.6 34.2 
219.4 299 . 2 

58.9 90.5 
82 . 3 96 .7 
1.0 4 .0 

13.1 11.1 
1.1 2 . 6 

132 . 8 118.0 
92 . 4 102.8 

7 . 7 6 . 7 
41.0 17 . 8 

232 , 223 
4 .24 

191. 3 
1.0 

141.9 
85 . 4 

396.3 
83 .7 
63.0 
1.9 

42.1 
4 . 7 

289.5 
99 . 1 
11.3 
8.0 

458 , 979 
4 . 92 

327 . 8 
14 . 6 

150 . 7 
169.9 
645 . 9 

83 . 4 
65 . 2 

4 . 5 
80 . 0 

8 . 4 
344 . 6 
171.7 

69 . 3 
32 .2 

,... 
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Table 25 . Examp l es of bas i c average pooled 1963, 64, 65 , income, household size and consumption 
data, rural Iran (average month l y famlly expenditures in grams), Part 1. 

A. Income 2729 . 06 3825 . 88 4499.59 6063 . 20 6101.08 
B . H. H. s i ze 1. 76 2 .06 2 .87 3.81 3 .05 

c 0 Dairy produc t s 56 . 698 90 . 50 107.60 115 .43 144 0 76 
l. Cheese 0. 30 3 . 93 8 . 96 32 .30 20 . 50 
2 0 Eggs 0 .30 21.86 12 .43 29 .86 36 .46 
3 0 Fr uit 36 . 26 9 . 56 19 . 96 25 . 20 25 . 50 
4 . Vegetab l e s 19 . 33 37. 43 42. 80 67 .06 67 . 50 
50 Dry fr uit 1.33 36 .80 36.56 20 . 70 17 . 26 
6 . Pulses 214 0 53 28 . 26 40 . 90 54 .96 63 . 30 
7 0 Sugar 786 . 26 234 0 10 274 . 20 322 .80 362 .43 
8 0 Flour , etc , 86 . 26 365 .60 452.33 639 . 76 575 . 90 
9 . Rice 4 . 36 38 . 26 122 .33 133 . 00 120 . 36 

10 . Bread 125 013 155 .33 47 . 53 39 0 93 47 . 10 
11. Beef 13 . 26 4.63 13 . 67 20.16 24.46 
12 . Mutton 14 .026 35 . 56 37 . 30 126.83 139 . 93 
13 . Poultry 0 . 30 0.23 0 . 20 14 . 93 0 . 16 
14. Fish 8 . 283 4.63 7.50 12 0 30 12 . 16 
15 0 Coffee and t ea 42 . 250 64 . 90 168 . 16 194 . 70 216.73 
16 . Spices 9 . 26 13 .43 17.00 22 .43 23 . 70 

7052.32 
4 .02 

128 .63 
37 .03 
33 . 70 
36.96 
80 . 83 
12 . 00 
76.63 

363.53 
619.96 
188 . 63 

70 0 76 
40 . 53 

200.50 
15 .03 
24 . 66 

217.36 
28 . 53 

~ 
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Table 25. Part 2 . 

A . Income 7617.68 
B. H. H. Size 4 . 73 

c . Dairy products 138.7 
l. Cheese 66 . 73 
2. Eggs 30 . 93 
3 . Fruit 30 . 33 
4. Ve ge tables 78 . 50 
5 0 Dry fruit 14.23 
6 . Pulses 83 . 90 
7 0 Sugar 3 71.12 
8 . Flour, etc. 681.03 
9 0 Rice 254.23 

10. Bread 70 . 86 
11. Beef 48 . 83 
12. Mutton 252.80 
13 0 Poultry 21.06 
14. Fish 21.43 
15. Coffee and t ea 213 .43 
16 0 Spices 21• . 86 

8977 .06 11,312.62 13,639 . 36 
5 . 16 5 . 71 6 . 64 

155.20 198.56 225.40 
57 . 13 74.90 88 . 76 
35.83 56 . 26 66.23 
39 . 20 61.96 70 . 66 
93 . 93 90 .00 124 . 23 
12 . 73 11.96 25 . 36 
97 . 93 100 .40 103.76 

393 . 30 430 . 70 4 76 . 76 
681.23 680.00 601.36 
323.03 512.70 838.13 

72 . 10 69 . 93 91.73 
74 . 23 56 . 13 42.16 

301.90 386 . 96 429 . 16 
41.93 68 . 00 88 . 96 
19.40 20 . 30 31.36 

228 .46 220.70 253 .96 
25.53 30.60 32.50 

17,933 . 96 
2 . 78 

312 .36 
105.03 

98 . 16 
116 . 76 
143 0 60 
30.80 

109.13 
'•46 .10 
455.8 
845.8 
157.93 
135.33 
469 . 90 
165 . 07 

15.03 
255.07 
35.7 

19' 714 . 14 
9.02 

407 . 16 
113 0 66 

76.56 
207.63 
121.86 

38 .00 
129 . 30 
54 7. 26 
555.40 
685 . 96 

69.40 
29.26 

646.70 
156 .70 
44 . 66 

267 . 06 
37 . 86 

,.., 
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