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PROJECTING IRANIAN AGRICULTURAL DEMAND AND SUPPLY
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(Invitational Paper)

INTRODUCTION

What are the prospects for lranian agriculture? What are the likely magnitudes
of future agricultural exports and imports? Answeres to these questions have been pro-
posed in a United States Department of Agriculture sponsored report directed to long-
term projections of supply and demand (6). The report is one in a series of international
studies that have appeared since the middle 1960's.

The Iranian projections are based on extensive review and interpretation of domes-
tic and international statistics undertaken in January, 1967. Data were collected in Iran
by a small group organized by Utah State University during the summer of 1967 and
the Spring of 1968. Due to delays, another three years passed before data reduction
and analysis, manuscript revision, and publication were completed,2

One object of the field work was to collect and review everything available that
would shed light on the status and possibilities for Iranian agriculture. The conclusions
are not influenced by official or unofficial views of the Imperial government of Iran or
of the United States Department of Agriculture.

The report forecasts difficult times for the most important segments of Iranian
agriculture, grains and livestock, for at least a decade.

FINDINGS

The projection results for 1975 and 1980 are summarized in Table 1.3 Naturally,
the values shown in the table may or may not materialize in any particular year due to

1. Professor, Department of Economics, College of Agriculture, Utah State University,
Logan, Utah, U.S.A.

2.  Two other sets of agricultural supply and demand projections for Iran are available:
FAQ’s Indicative World Plan, Near East (4), and an unpublished Ph.D. dissertation
(7). The Utah State study is more comprehensive than either of these.

3. Domestic demand for industrial crops such as cotton or kenaf is difficult to esti-
mate, so most emphasis is on proudcts especially linked to human consumption.



Z . LeBaron

TABLE 1. Summary: supply-demand ;roieciions for selected Iranian agricultural products (1,000
metric tons).@

- Indicated Demand/
i an

~--  Demand Supply
1975 1980 1965 1975 1980 1975 1980

Annual Crops

Wheat 5812.0 6908.4 3,863.0 48939 6,0356.2 - -

Bariey 933.2 1,102:4 9176 1,0978 12936 + +

Rice (paddy) 1,476.8b 1,798.8 9446 1528.8 2,040.1 + +

Minor Grains 68.7 77.0° 51.4 54.0 566 = — -

Sugarbeet equi- 5,484.7 6,601.2 1,3168 3,686.1 5,1242 - -

valent :

Oil seeds equi- 281.3 388.7 155 156.4 2799 - —

valentC

Cottonseed 528.3 708.6 275.6 528.3 708.6 0 0

Pulses 190.3 2424 108.0 2190 2828 + +

Melons 1,3199 1,719.3 8164 1,340.0 2,0678 + +

Potatoes 554.7 693.7 311.7 569.4 8947 + +

Green Vegetables

{including 2,308.3 2,894.1 1,346.3 2,361.7 2,779 + 2

onions)

Spices and

Seed 149 17.8 158 175 19.2 + +
Perennial Crops

All Nuts (un- -

shelled) 84.6 108.2 55.0 101.0 132.3 + +

Apple-Pear 186.7 2424 106.7 180.3 2739 - +

Peach-Apricot 170.7 90.2 729 1232 179.0 + +

Dates 2209 254.2 169.0 2433 3032 + . +

Grapes 4730 5945 4330 §72.0 6725  + +

Other Fruits 149.7 1858 101.7 1589 198.6 - +

Citrus 3186 408.3 160.0 295.0 438.8 - +

Tea 45.6 55.2 17.0 32.0 47.0 - -
Livestock thead:'d

Sheep-Goat 16,835.2 19.196.9 10,500.0 13,869.0 159240 - -

Cow- Buffalo 14178 1,655.3 870.0 10316 11419 — -

Swine 479 582 86 9.3 10.0 - -

Camels 43.6 56.8 9.0 7.8 7.0 — -

All Poultry 96,8828 127,331.7 38,549.0 54913.0 68,114.0 - —

Fresh milk

equivalent 4,103.0 49334 2,1599 2,7345 3,406.6 — -

Eggs 934 1339 64.7 991 167.3 + S+

No allowance for seed requirements. -

Human consumption only,

Index of all seeds based on import shares and expected production shares. Demand shown is a re-:
sidual after allowance for available supplies of cottonseed.

d  Figures are for animal slaughter requirements,

@ Projected shortage is especially suspect.
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climatic and other natural conditions. They are only indicative of trends and magni-
tudes based on available data. It will be noted that shortages are forecast for many impor-
tant crops, especially sugar beets/cane, livestock/poultry, oil seeds, and wheat.

These particular shortages can be forecast with some confidence due to the magni-
tudes involved. Considerably less confidence attaches to the remaining forecast negative
values due to a paucity of data concerning production and domestic consumption of
perennial and garden-type crops.

When the demand and supply balances are converted from raw agricultural crops
into their equivalents in processed or semiprocessed foods, Table 2 can be created.
Except for dates and cotton, supplies of traditional exports are not forecast to move very
far from 1965 levels. Indeed, the production surplus of an important export, raisins,
may fall. The export bright spot is the forecast potential surplus of fresh friuts, vege-
tables, and rice, which currently do not earn very much foreign exchange. In contrast,
rather large changes are forecast on the import side. There is an implied need for heavy
increases in foreign exchange requirements to finance dairy/meat and wheat flour imports.

The only way to avoid importing large amounts of animal products is to achieve
a dramatic increase in domestic flocks and herds. This alternative would require imports
of about one million metric tons of feed grains per year by 1980%.

Except for meat and animal products, Iran probably has the physical resources to
become agriculturally self-sufficient. This could be achieved by 1985 (i.e., when irriga-
tion sources have been fully exploited) if sufficient producer incentives, marketing
adjustments, and physical infrastructure is in place (mainly secondary roads). Domestic
transport and marketing costs are high and even primary production costs are certainly
not low.

In recent years, Iranian crop production has risen in many cases, but the higher
outputs have been due largely to increases in cropland harvested rather than to technical

4, The shortfall in fresh milk equivalent (Table 1) has been converted to a cheese
basis simply for convenience. The cheese figure is the implied shortage that would
exist if all future domestic milk production were tonfined to fresh uses and for
ghee and yoghurt.

Iran. Jour. Agric. Res. Vol. 2, No. 1, 1973
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improvements leading to widespread attainment of greater yields. Ultimately, further
increases in production must be sought in yield increasing techniques, especially in con-
nection with supplemental-and new irrigation supplies.

The study provides a basis for other general observations. For example, there is a
strong tendency for imports of consumer as well as captial goods to rise faster than
the rate of growth of GNP. Fairly tight controls over import licenses will probably be
necessary. The current rate of population growth is higher than official estimates employ-
ed during the whole 1956-1969 period, and it will keep rising. In fact, it may rise to 3.3-
3.6 percent by 1980-1985. Another feature of the analysis is much lower estimates of
per capita incomes by 1975 than envisioned in the Fourth Development Plan.

DATA

Estimates of agricultural product demand are based upon patterns of food con-
sumption, population, and income growth.

Bank Markazi Iran has conducted periodic surveys of urban consumption habits
in the ten largest cities of the country. The 1956 and 1965 results were available for
study purposes. Patterns of rural consumption can be estimated from a continuing
survey of rural households, first begun in 1963 by the Iranian Statistical Centre. Ad-
ditional rural consumption information is available from a substantial number sample
families in various Ostans as reported by the Food anid Nutrition Institute. The reliability
of these sources in descending order are the nutrition surveys, the urban surveys, and
the rural surveys.

Full scale censuses of population were conducted in 1956 and 1966. Data for
1966 became available in late 1968. The ten year enumeration interval facilitates esti-
mates of trends in rates of rural-urban migration, changes in age-sex ratios, and other
demographic characteristics bearing upon future food consumption. In the study under
review,'only limited use was made of raw census reports, since two, analyses of the 1956
and 1966 census results were availabe. Both Chasteland (1) and Ronaghy (6) have
predicted future urban-rural population numbers in Iran and their analyses were judged
to be accurate and suitable for agricultural demand forecasts.

Bank Markazi Iran and Ministry of Economy estimates of gross national product
and other monetary measures are published from time to time. (For purposes of the
Iran. Jour. Agric. Res. Vol, 2, No. 1, 1973
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study, values of such data were extended to ten-eleven years by referring to some very
early estimates made by the Plan Organization and other agencies in connection with
the Third Plan),

Estimates of future supplies of agricultural products are based on past trends in
annual production, planned land and water developments, and increased utilization of
modern techniques and inputs,

During the period when field work was conducted in Iran, the main source for-
the basic pattern of farm production and organization was in published results of the
1960 Census of Agriculture. Trends in annual estimates of crop production are published
by FAO, Ministry of Agriculture, Plan Organization, and may also be found in many
other scattered reports. Some annual production estimates dating back to the early
1930°s were found in reports field in the World Agricultural Library (FAQ) in Rome.

Estimates of increases in the amount of land that might be devoted to particular
crops in future years, as well as the amount of potential new and supplemental irrigation
water, were obtained from the Fourth plan Frame.

Various assumptions may be made concerning the rate of adoption of modern
techniques and associated higher crop vyield levels. Final values were based on rates as
estimated by FAQ in the |.W.P. for the Near East (4). The main source for potential yield
data are Irahian fertility trials reported by the UN Development Project (2). These reports
were augmented by crop studies conducted by Khuzistan Water and Power authority,
the Ministry of Agriculture, the Department of Rural Sociology, Tehran University,
Plan Organization, and other agencies.

Estimates of poultry and livestock numbers are found in the Yearbook of the
Iranian Statistical Centre (8), in a private KWPA study (3), and in a USAID report by
Haynes (5a, 5b).

Numerous other special crop and livestock situation reports were translated and

reviewed. In addition, foreign trade statistics were obtained from Treasury publications
and international sources. In all, approximately 100 references are actually cited.

Iran.. Jour. Agric. Res. Vol. 2,No. 1, 1973
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METHOD

The basic format common to all agricultural supply and demand projections is
that any failure of domestic supplies to meet realized demands must be accounted for
in imports, and vice versa. Thus, if one assumes that future demands will be met, it is
possible to forecast domestic shortages of surpluses of a particular crop in some time
period by rearranging our notion of necssary export demand/supply identity:

where:

= household consumption
crop production

= seed requirement

= livestock feed

ag. imports less ag. exports

&I

= beginning crop stocks
= ending crop stocks

e T 2 oW
(]

= crop in guestion
Then:

where —Mi is interpreted as an exportable surplus.

The first requirement is to balance demand and supply for all crops in question
as of some benchmark date. In the study in question, 1965 was chosen because
this corresponded with the year of a large urban household consumption survey
and the end of three rounds of the rural consumption survey. In addition, the
benchmark is close to the 1966 Census of Population year. A better benchmark from
the supply standpoint would have been 1960, the year of the national Census .of
Agriculture. Given the selection of 1965, however, the agricultural census results are
up-dated by reviewing reported crop production trends and by allowing for apparent
changes in hectarages harvested and in yields.

Obviously, in many cases, values for b, c. and f are virtually impossible to obtain,
so carryover stocks largely are ignored, and estimates of animal competition for products
also important in human diets are confined to small grains. Prior to obtaining the bench-

mark balance, some consumption data must be transformed into raw product equivalents.
Iran. Jour. Agric. Res. Vol. 2, No. 1, 1973
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For several important crops, a computed supply-demand balance was achieved immedi-
ately. In all other cases, any discrepancy was removed by adjusting production estimates
for 1965 to conform with the estimated benchmark demand.

DEMAND

Future estimates of demand for any product (i} are based on projections of per
capita estimates of 1965 consumption of all the various food proudcts surveyed. The
projection of demand for any one product equals:

Vs aii
= coil — INE;
VD

ti (3)
where

t = target year

o = base year = 1965

Yy = per capita income

¢ = per capita consumption

N = income elasticity of demand5

Values for cy are multiplied by projected population to obtain total quantities. This
process is repeated for Tehran, other large cities, and rural areas. Then the results are
summed into national forecasts for each food product. Once the necessary conversions
are made into raw agricultural product equivalents, the demand projections are complete
for the target years in question. In this case, the years are 1975 and 1980.

A major effect is devoted to estimates of N for a large number of products consum-
ed in both urban and rural settings. These coefficients are computed by dividing con-
sumption of each product into income classes and average household sizes per calss as
reported in the various consumption surveys. Then average per capita consumption of
each food product is regressed on per capita incomes and average household size:

6.  This coefficient measures the percent increase in consumption due to a given per-
centage increase in income.

Iran. Jour, Agric. Res. Vol. 2, No. 1, 1973
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ani=b0i+b1i1ny+b2i2nh; (4)

where

by

income elasticity of demand,

b2 household size elasticity of demand,

An econometric model of the Iranian economy, based upon future ability to pay
for imports of growth-producing capital goods out of il and other foreign exchange
earnings, is included. Predictions of disposable income tvt} in the years 1975 and 1980
are obtained from this model. These national totals are divided into three segments ac-
cording to Bank Markazi estimates of GNP proportions generated in Tehran, other cities,
and rural areas. Division by projected populations for the three areas yields the necessary
per capita income (y,) according to urban or rural area.

SUPPLY

Forecasts of future domestic crop and livestock supplies are developed by two
methods. The first of these consists of simple extrapolations of past trends in :reported
annual crop production and livestock statistics. In general, these extrapolations are
employed only as cross-checks on the second method, the results of which are taken
to be the most accurate.

In the second method, the country is divided into 13 crop zones in order to lend
substance to the assumption of homogeneous areas over which cultivation peactices,
varieties grown, and yield experiences are about the same. Crop production, hectarages,
and yields reported by Ostan in the 1960 Census of Agriculture, are redistributed to the
13 zones. These 1960 figures are updated on the basis of allowance for increased produé—
tion according to 1965 estimated supply-demand balances and increases in harvested
area between 1960 and 1965 as estimated by the Plan Organization. These national
increases in production and hectarges are forced into the proper zones partially on the
basis of crop zone proportions in 1960 and partially on the basis of known shifts in
production areas.

Further increases in output from these lands, that is, land more or elss identified in
the 1960 Census of Agriculture, are linked to possible yield increasing techniques and
varieties that may be reasonably expected between 1965 and 1975 or 1980. But this does

Iran. Jour. Agric. Res. Vol. 2, No. 1, 1973
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not account for all the potential future prodiction, because allowance must be made for
increases or improvement in irrigated lands due to completion of irrigation projects.

Potential crop increases due to irrigation projects are limited to the amount of
land that will probably reach full cropping potential before 1975 and before T9BO.
All projects scheduled for the Fifth plan are ruled out. Projects are identified by appro-
priate crop zones and by percentages of project areas expected to be fully operational
by 1975 and 1980. Cropping patterns are then estimated by reconciling FAO and Fourth
plan predictions of total expected additions to hectarges of various crops with the
amount of land expected to receive the new water. This is done by “spreading” the
projected national increases in crop hectarages over each crop zone without exceeding
the newer supplemental water hectarages that will be available. Areas where certain
water intensive crops such as rice predominate, for example, Gilan, are “awarded’
heavier shares.

Finally, the additional production tonnages expected from new water develop-
ments are added to the basic supply projections associated with land identified in the
1960 Census of Agriculture. This is done on a zonal basis. Zone totals are then summed
to obtain national supply values which may be compared with projected demands. Any
projected surpluses must be reduced by seed requirements and possibly by animal feed
requirements. Any shortages must be increased by the same estimates.

Future livestock and poultry numbers are assumed to be unable to increase beyond
1965 levels except to the extent that additional crop by-products become available. The
likely flock and herd increase is computed in a roundabout process. Net food energy
potentially available for animal use in the target years is first computed. To this is added
the apparent amount of food energy obtained form range lands in the 1965 benchmark
year. Then the total 1965 animal energy requirement (adjusted for expected future reduc-
tions in draft animals) is-subtracted. The residuals are assumed to be the 1975 and 1980
amounts of energy available for support of greater livestock and poultry numbers. The
increases in each type over and above 1965 levels are determined by allocating energy
residuals on the basis of relative future demands for various meat products.

CONCLUSION

An independent appraisal of the Iran demand-supply projections probably would

place it in the middle range of such works. The techniques and results are not as elegant
Iran. Jour. Agri. Res. Vol. 2, No. 1, 1973
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as found in recent German, Dutch and Danish projections which appear in the same
U.S.D.A sponsored series. On the other hand the results are not as crude as many Asian
and Latin American demand-supply studies.

The weakest aspect is in projections of agricultural supplies. However, until much
improved annual or seasonal livestock crop quantity and price estimates are available,

better projection methods (econometrically estimated supply responses, etc.) will be
difficult to apply.

Both the demand and supply sides need to take into account the influence of
prices on achieving market equilibriums. What is needed is an effective mathematical
model to forecast future prices. Then a system of simultaneous equations could be
specified and “solved” to predict supply and demand quantities. Given the rapidity with
which Iranian agricultural statistics are improving, it should soon be possible to employ
such techniques. This will be especially useful for providing near-term marketing infor-
mation to agricultural producers.

Finally, we must bear in mind that forecast shortages of important food items are
vérv heavily influenced by expectations about the number of Iranians who must be fed
in the future. High rates of population growth have been predicted by independent
sources, but there is a strong world-wide trend for these rates to fall. If the lIranian
growth rate falls, a lot of pressure on the agricultural sector could be removed by 1980.
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