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Int. J. Middle East Stud. 8 (1977), 437-451 Printed in U.S.A. 

Hossein Askari, John Thomas Cummings, and Bassam Harik 

LAND REFORM IN THE MIDDLE EAST 

INTRODUCTION 

The success or failure of land reform programs in the past has been, in general, 
evaluated on the basis of whether agricultural output increases or decreases follow- 

ing their adoption and the implementation of their principal provisions. Yet this 

approach ignores other factors, such as the effect of prices on output, making it 
likely that the influence of land reform is under- or over-estimated. In this paper, 
we suggest that it is possible to isolate the effect of price on output from those of 
reform programs by using the Nerlove supply model. By applying this method to 

periods before and after the initiation of such programs, we can identify any change 
in the market responsiveness of the affected cultivators. In testing this approach, 
the output of major crops in Egypt, Syria and Iraq-countries which have seen 

major land reform efforts in the post-war era-was analyzed. Post-reform re- 
sponsiveness was compared with that of earlier periods and with that of cultivators 
in two neighboring countries-Jordan and Lebanon-which underwent little re- 
form. 

LAND REFORM AND PRODUCTION LEVELS 

Most comprehensive land reform programs seem to have three major objectives. 
First is a desire to increase the level of output, second, a strong expectation of a 
redistribution of income, and third, a somewhat vague hope that a change in the 
structure of agriculture may lead to higher levels of agricultural employment and 
productivity. 

This last goal of increasing agricultural employment is, in many cases, unreal- 
istic. In most developing nations, there is already a great deal of disguised unem- 
ployment in the agricultural sector. Reliable data on "effective" employment in 
agriculture is rarely available. As a result, any movement toward verification of 
this goal is almost impossible. It would be easier to check increases in output per 
agricultural worker after land reform, but this is more closely associated with the 
second objective stated above-that of improving income distribution. 

Evaluating the impact of land reform on income distribution is no simple task. 
Pre- and post-land reform peasant returns must be compared with any change in 
income (AYt): 

437 
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438 Hossein Askari, John Cummings, and Bassam Harik 

( I ) AYt = Pt Qt - It - Rt - Yt-i 

When Pt = price of output; It - nonlabor agricultural inputs; Yt-i - pre- 
reform income. 

Qt -- quantity of output; Rt = annual payments to the government for 
land. 

A question to resolve is whether income changes should be measured in the period 
immediately following reform or be averaged over several consequent years, allow- 

ing for the almost inevitable disruption of the rural infrastructure in the initial 

stages of reform implementation. 
The point of principal concern in this paper, however, is not related to income 

distribution (which can be affected by other policies), but rather the first goal of 
land reform, that is, increasing output. An obvious measure wou'd be the quantity 
of output, averaged for several years after land reform. But in using this, two basic 

problems are encountered. First, in a period of rising prices, given a positive price 
elasticity of supply, we would expect output to increase. Part of this increase would 
have occurred even in the absence of land reform; if the effect of land reform itself 
on output was favorable, only part would have been due to the reforms. (If prices 
were falling, land reform should at least partly reverse the adverse effect of price 
on output.) Thus changes in the quantity of output could be a confusing indicator. 

Second, if there is more than one crop, as is usually the case, an interpretation 
based on quantity changes in a single crop is rather.meaningless as peasants could 
increase one crop at the expense of another. 

One could examine changes in the value of agricultural output, but then the 

presence of inflation should be taken into account; if it is not, the influence of land 
reform would seem greater. On the other hand, if output is valued in constant 

prices, it can be argued that the influence on output exercised by land reform and 

changes in real prices cannot be distinguished. 
Another possible criterion, not hitherto explicitly examined as a measure of land 

reform success, is change in the market responsiveness of cultivators as measured 

by the price elasticity of supply. This approach has the clear benefit of accounting 
for price effects. Comparison of elasticity magnitude before and after land reform 
could allow us to determine the effect on output of the willingness of farmlers to 

change supply in response to price movements. 
We follow the approach of Nerlove,1 who postulated a supply model incorpora- 

ting representations of both peasant price expectations and partial output adjust- 
ment: 

(2) A*t -bl + b2P*t + b Wt + b4 Tt + Ut 

(3) P*t - P*t_ - b5 (Pt- - P*t-l) 

1 Nerlove (I958). 
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Land Reform in the Middle East 439 

(4) At - 4t- = b6 (A*t - At-l) 

where A*t = desired acreage in time t 

At = actual acreage in time t 

P*t = expected price in time t 

Pt = actual price in time t 

Wt - a weather index at time t 

and T = trend variable. 

Since it is possible for acreage to increase while output decreases, we estimated 

supply responsiveness in yield as well as acreage terms, using a model similar to 

equations (2) to (4). 

Finally, two further points should be considered. First, an even more important 
measure of the success of land reform might well be the price elasticity of the 
marketed surplus. The government is likely to be more interested in what is 

brought to market rather than in what is produced. But in the Middle East, the 
data necessary to compute marketed surplus is not available. Second, as a part of 
the land reform program, the government may also undertake new ancillary acti- 
vities, such as credit institutions, for the benefit of peasants. This in itself would 
have affected output favorably, regardless of the progress of land reform. But 

again, such data are not available.2 

SUPPLY ANALYSIS 

The three principal countries of concern all underwent wide-ranging programs 
of agrarian reform-Egypt beginning in 1952, Syria and Iraq in I958.3 Acreage, 
price, and climatological data were available for a fairly wide range of subsistence 
and cash crops. The time periods chosen for analysis were the longest possible 
under existing data limitations for both pre- and post-reform periods. In Egypt, 
data were available for the inter-World War period; this is contrasted with the 
years after World War II which approximate the span of the revolutionary govern- 
ment. In both Iraq and Syria, the early steps of land expropriation and redistribu- 
tion pointed to 1960 as a convenient dividing point for the post-World War II 

2 We had hoped to include in the model a measure of government promotion of productivity 
through greater use of machinery, fertilizer, and so on, but were unable to derive a consistent 
index. The trend variable is an imperfect substitute for this concept. Scattered data were 
available regarding the employment of various types of fertilizers and insecticides, certain 
farm machinery such as tractors and combines, and the extent of irrigation. In most cases, 
fairly steady secular improvements were indicated, thus offering some justification for the 
use of a trend variable. 

3 The earlier stages of these programs have been explored elsewhere in depth: cf. Doreen 
Warriner (I969); Gabriel Saab (1967). A more up-to-date survey is included in Hossein 
Askari and John Thomas Cummings (1976). 
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440 Hossein Askari, John Cummings, and Bassam Harik 

period for which the necessary information could be located. For the sake of 
statistical accuracy, it should be noted that the analysis for Iraq and Syria cover 
shorter periods than for Egypt. 

As indicated above, the supply model was tested in two forms-with area under 
cultivation and with yield as the dependent variable. In most cases, wholesale prices 
from the principal national markets (Cairo, Alexandria, Baghdad, and Damascus) 
were used. But in certain cases other measures were adopted. For example, Egyp- 
tian farmers have had to sell certain basic crops at government-decreed producer 
prices since the late I94os. Only retail prices were available for other crops, but, 
since these were items grown almost exclusively for the market and of a rather 

perishable nature (such as tomatoes), it was felt that changes in such prices were 
a reasonably accurate measure of shifts in those received by cultivators. All prices 
were deflated by the best available indexes-generally a wholesale price series re- 

flecting agricultural products. 
The availability of water is obviously important to the agriculture of all three 

countries, but significant differences among them led us to categorize this variable 

specifically for each country. In Syria, a rainfall index was constructed for each 

crop, based on a geographical cultivation profile. All Egyptian cultivation is depen- 
dent on irrigation. As the flow of the Nile past Aswan has been measured for more 
than a century, an index based on this data was used to represent the availability 
of irrigation water. Mlost Iraqi production is similarly dependent on irrigation, but 
flow data was not available, so rainfall in the northern part of the country was used 
as a rough guide to the height of the rivers in the following season. 

In addition to these three countries which experienced far-reaching agrarian re- 
form programs, relevant data were available for two neighboring countries, Le- 
banon and Jordan. Since neither of these countries has had much redistribution of 
land4 in the post-World War II period, it was felt they would provide some basis 
for comparison in terms of geographic proximity and contemporary time periods. 
Agriculture in both countries, particularly in Lebanon, has become increasingly 
market-oriented in the last two decades, and both have seen the sane technological 
advances as have Egypt, Iraq, and Syria. 

Estimated price responsiveness, using both area and yield models, is shown in 
tables I, 2, and 3 for Egypt, Syria, and Iraq, respectively. Supply elasticities and 

multiple correlation coefficients (R2) in each case are presented for periods before 
and after the implementation of land reform programs. Short-run supply elastici- 
ties are those displayed by cultivators over a single crop season, while long-run 
elasticities are the values approached as cultivators are able to make all desired area 
and yield adjustments. Planted area in Egypt was not much more responsive to 

prices in the postreform period than earlier (table I). A very likely reason for this 

4 At least relative to their politically more revolutionary neighbors. Some reform programs 
have been initiated in Jordan, but they have generally been limited to rather small regions 
with an emphasis on land reclamation. 
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TABLE I Egypt: supply elasticities 

Area model Yield model 

Pre-land Post-land Pre-land Post-land 
Crop reform reform reform reform 

Wheat 
SR +0.014 -0.226a +0.014 +0.9I I 
LR +0.020 -0.684 +0.009 +0.436 
R2 0.368 0.784 0.670 0.831 

Maize 
SR +0.034 -o.i84b -o. 162f +0.04I 
LR +0.040 --.I29 -0.250 +0.085 
R2 0.614 0.744 0.747 0.890 

Rice 
SR +o.534b +0.028 -0.212d +0.077 
LR +0.500 o0.028 -0.235 +0.075 
R2 o.6i6 0.791 0.542 0.434 

Onions 
SR +0.500 -o.II4a +0.05211 +o. I64b 
LR -55.55 -0.090 +0.06I +0.128 
R2 0.523 0.308 0.472 0.389 

Broadbeans 
SR -0.139 +0.25 I +o.I0 +0. I90 
LR +0.358 +0.354 +o.006 +0.I43 
R2 0.503 0.496 0.509 0.667 

Cotton 
SR +o.491I +o.I53 -3.358 -0.092 
LR +0.438 +o. 189 -5.182 -0.084 
R2 0.742 0.366 0.771 0.675 

Pre-land reform: I920-I940 (all cases). 
Post-land reform: 1953-1972 (all cases). 
SR, short-run; LR, long-run; R2, supply elasticity and multiple cortelation coefficient. 
Significance level of price coefficient used to calculate SR elasticity: 

L 30 percent l 5 percent 
, 20 percent " I percent 
e IO percent f o.I percent 

situation is clear: before the completion of the Aswan High Dam, almost all poten- 
tially cultivable land was in use. While some substitution among crops was always 
possible, one would expect that in an area of such intensive agriculture (Egypt has 

by far the highest crop yields in the Middle East) cultivators would have more 
latitude to respond to the market with yield rather than with acreage changes. If 
land redistribution has a favorable effect on responsiveness, the shift should be 
noted in yield elasticities (table I) ; for all crops, post-land reform yield elasticities 
have larger positive values (or, for cotton, less negative) than those computed for 
the pre-land reform period. Although the degree of significance associated with the 

price parameters from which elasticities were calculated was not high, the shift 
between the two periods is notable and consistent for all six crops considered. 
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The situation in Syria is very different. Syria possesses a great deal of marginal 
land-highly dependent on favorable rainfall if anything is to be grown at all, even 
with low yields. Should cultivators be responsive, then, expected price increases 
are likely to call marginal acreage into cultivation, resulting in a notable reduction 
of average yields. Although irrigation has become more extensive in the last 

twenty-five years, acreage expansion was inevitably accompanied by an average 
yield decline. A reverse relationship between acreage and yield responses to prices 
is indicated in all but three cases (table 2). 

Given the unlikely ability of cultivators of major crops in particular to exhibit a 

positive yield response to prices, at least in the short run, acreage response seems 
the relevant indicator of market orientation. Area elasticities are notably improved 
in the post-reform period for six of the dozen crops examined. These include wheat 
and cotton, which are the most important cereal and cash crops grown (claiming 
about 40 and 8 percent of the cultivated area, respectively). But a decline is indi- 
cated for barley, which is second only to wheat in terms of total planting with 
about 15 percent of acreage.5 All the other Syrian crops considered are definitely 
minor in comparison to these three. 

It should be noted that aside from barley, all three crops for which acreage 
elasticities notably declined between the pre- and post-land reform period are 
themselves somewhat exceptional. Vetch is not really a market crop; it is grown 
for forage purposes and most is consumed by the cultivator's livestock. Potatoes 
and sesame claim little acreage nationally, but are important money earners for 
their growers. Each is grown alimost exclusively in areas where water availability 
is considerably less of a problem than for the country as a whole.6 

All in all, though the results of land reform might at first seem somewhat mixed 
when measured in price elasticity terms, the period since reform has, in fact, seen 
a shift indicating greater market responsiveness on the part of Syrian peasants. 
Since most observers feel that completion of the massive Euphrates Dam project 
will relieve much of interior Syria from dependence on the whimsical nature of 
rainfall and since the last few years have seen a steady increase in the use of both 

machinery and fertilizer, these gains could be magnified in the future. For those 

5 In Syria, this may well be an indication of barley's inferior status, relative to wheat, in 
many areas where both are cultivated. Generally, the crops can be equally well grown on the 
same acreage; however, other researchers (cf. Vahid Nowshirvani, "Agricultural Supply in 
India: Some Theoretical and Empirical Studies," M.I.T. Ph.D. diss. (I968), and Jo'n Thonas 
Cummings, "Supply Response in Peasant Agriculture: Price and Non-Price Factors," Tufts 
University Ph.D. diss. (1973), have found barley cultivators to exhibit price responsiveness 
quite different from that shown for wheat. 

6 Therefore yield rather than area elasticities might be the more appropriate focus of 
attention for these crops. Yield elasticities are notably increased for post-reform sesame, but 
are down for potatoes, though not as much as are acreage elasticities. Potatoes have seen a 
dramatic increase in yield during the post-war period. While acreage has risen by only 50 
percent, production has nearly tripled, a rate, perhaps, outpacing the growth of the national 
market. 
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Crop Code 

Wheat SR 
LR 
R2 

Barley SR 
LR 
R2 

Millet SR 
LR 

Vetch SR 
LR 
R2 

Lentils SR 
LR 
R2 

Maize SR 
LR 
R2 

Chickpeas SR 
LR 
R2 

Onions SR 
LR 
R2 

Potatoes SR 
LR 
R2 

Broadbeans SR 
LR 
R2 

Cotton SR 
LR 
R2 

Sesame SR 
LR 
R2 

Land Reform in the Middle East 443 

TABLE 2 Syria: Supply Elasticities 

Area model Yield model 

Pre-land Post-land Pre-land Post-land 
reform reform reform reform 

--.018 +o.643b +I.316d -2.374d 
-0.031 

0.742 

-0.147 
-0.243 

0.953 

+0.942f 
+0.541 
-0.I26 
-0.218 

0.467 

--o.436e 
--i.i88 

0.757 

+o.507b 
+0.687 

0.835 
-I 1044d 
-1.265 

0.498 

--o204C 
-0.183 

0.943 

+o.65Id 
+1.297 

0.871 

-0.022 

-0.038 
0.951 

+I.I20b 

+0.828 
0.910 

+3.266a 
+ 0.468 

0.586 

+3.231 
0.571 

--O.570b 

-0.572 
0.327 

+ 1.205e 

+1.596 

-o.496b 
-0.528 

0.368 

--o495b 
-0.340 

o.86i 

+2.266b 

+2. 64 
0.559 

+0.43Ib 
+0.505 

0.797 

+o.o90a 
+0.I35 

0.710 

--.759b 
-2.851 

0.909 

-0.041 
-o.o68 

o.851 

+1.490 
+ 1.089 

0.828 

-0.430 
-0.403 

0.587 

+1.441 
0.645 

+ i.872d 
+2.690 

0.790 

+o.997c 
+1.784 

+I. 36C 

+0.959 
0.492 

-o.796e 
-o.561 

o.6oi 

-0.426e 
-0.612 

0.416 

+0.709 
+3.043 

0.382 

+o.6 9d 
+0.668 

o.651 

+o.34Id 
+0.348 

0.829 

+ I. 92d 
+0.689 

0-793 

-0.48Ie 
-0.369 

0.853 

--I.043C 
-0.788 

0.489 

-1.073 
0.570 

+0.273 

+0.399 
0.499 

+o.io8 

+0.144 

+0.815 
+0.8io 

0.339 

-o.498a 
-0.433 

0.614 

-o.648b 
-0.730 

o.668 

+0.259 

+o. i87 
0.569 

-o.I78e 
-0.413 

0.754 

-0.348a 
-0.352 

0.336 

-0.150 
-0.353 

0.353 

-0.251 

-0.338 
0.520 

+o.579a 
+0.99I 

0.712 

Pre-land reform: I947-1960 for wheat, barley, lentils, maize, sesame, vetch, chickpeas and 
millet; 
1948-1960 for cotton; 
1950-1960 for onions, potatoes and broadbeans. 

Post-land reform: I96I-I972 (all crops). 
SR, short-run; LR, long-run; R2, supply elasticity and multiple correlation coefficient. 
Significance level of price coefficient used to calculate SR elasticity: 

a 30 percent c I0 percent e I percent 
b 20 percent d 5 percent f o. percent 
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who hope to see Syria again serve as a major food producer and exporter in an 

area of chronic deficits, its cultivators promiise a favorable response to market in- 

fluences. 
In the eastern portion of the Fertile Crescent, Iraq has provided the most anom- 

alous example of land reform in the region. On the one hand, its program was in 

many ways the most revolutionary. On the other, a simple analysis of Iraq's crop 

production figures indicate a definite decline in output during the years following 
the I958 overthrow of the monarchy. \While the turmoil of the republic's early 

years has, no doubt, been a significant factor in this decline the Kurdish civil war 

has also been important. The fertile northern provinces have only sporadically 
seen military conflict or its direct side-effects, yet many peasants have permanently 
forsaken their fields for the safety of the urban slums of Baghdad, Mosul, and 
Kirkuk. 

In comparison with Syria, there is little marginal land in Iraq-at least as re- 

gards dependence on rainfall, which is rare everywhere in Iraq during the growing 
season. This situation signals a difference relative to Syria: Iraq's cultivators should 

not show any notable divergence between area and yield responsiveness to price 
changes. This expectation is confirmed by the results shown in table 3. For most 

crops, the respective elasticities indicate movement in the same direction. 

Considering all the negative factors affecting Iraqi agriculture in the last fifteen 

years, across-the-board (leclines in miarket responsiveness would be expected; such 
a drop is definitely noted for wheat, which accounts for about half of the nation's 
cultivated area. Barley, Iraq's second cereal and second crop, contrasts with wheat 
in a relationship reminiscent of that found in Syria; while the differences in the 

area elasticities are not significant, the calculations point to a shift in yield elasticity 

opposite to that found for wheat. Barley shares the wheat belt of Iraq and is in part 
competitive for inputs. A similar increase in yield elasticity after land reform was 

also found for rice, the third major cereal, which is usually cultivated in regions 
where the other grains are not grown. 

In general, the elasticity evidence from Iraq is somewhat blurred, yet it does not 

support any presupposition of a universal decline in peasant output reactions to the 

market. Definite post-reform increases in responsiveness are indicated for lentils, 

greengram, millet, giant millet, and sesamie, with yield indications favoring signs 
of a similar increase for barley and, perhaps, for rice and cotton as well. The Kur- 
dish War could have accounted for sole, all, or more than all of the observed 
declines in responsiveness, particularly for the vital wheat crop. With these mixed 

results, it is difficult to make unequivocal judgments about Iraq in relation to those 
for Syria and Egypt. Perhaps it is as important, given Iraqi land reform's generally 
negative reviews (even from sympathetic critics), to point out that all the country's 

problems since I960 have certainly not rtiled out an important future role for the 

price mechanism in promoting increases in both crop acreage and yield. 
Iraq is not as favorably endowed in climate and soil conditions as is Syria, but 
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TABLE 3 Iraq: supply elasticities 

Area model 

Pre-land Post-land Pre-land 
Crop Code reform reform reform 

Wheat SR 40.308 -o.8od 42.oo6e 

Barley 

Rice 

Lentils 

LR -4.422 
R2 0.534 

SR +0.159 
LR -0.281 
R2 0.905 

SR +2.677d 
LR +2.718 
R2 0.905 

SR -o.I86e 
R2 0.622 
LR -0.182 

Greengram SR -o.265d 
LR -0.688 
R2 0.902 

Millet SR -0.852 
LR -0.749 
R2 0.954 

Giant millet SR -25.27f 
LR -7.955 
R2 0.797 

Linseed SR +2.328e 
LR +2.440 
R2 0.952 

Sesame 

Cotton 

SR -0.846 
LR -1.142 
R2 0.478 

SR +I.948 
LR +1.617 
R2 0.598 

-0.335 
0.744 

-0.053 
-O.187 

0.886 

+o.664a 
+1.566 

0.389 

+6.488e 
0.916 

+0.3I5 

-0.243 
-0.316 

0.879 

-o.84id 
-3.300 

0.316 

+o.876d 
+1.852 

o.818 

+2.352 
0.912 

+0.512 
+0.350 

0.743 

-o-433b 
-0.611 

0.659 

+o.io08 
0.482 

+0.071 

-o.3 Id 

-0.431 
0.621 

-I.384d 

-1.454 
0.917 

-0.533 
-0.632 

0.774 

+2.463f 
+2.197 

0.904 

-0.800e 
-0.995 

o.850 

- 1.842 
-2.179 

0.827 

-2.846d 
-1423.2 

0.852 

+ I. 120f 

+ .8I6 
0.980 

-0.850 
-I.436 

0.295 

Pre-land reform: 1950-1960 for rice, linseed, sesame, cotton, grei 

Yield model 

Post-land 
reform 

+I.585c 
+1.981 

0.698 

+o.779e 
+21.51 

o.866 

+I.8I7d 
+2.235 

0.865 

+o.I8I 
0.577 

+0.257 

+0.247 
+0.527 

0.486 

+0.069 
+0.062 

0.567 

+0.2IIa 

+0.298 
0.777 

-2.717e 
-3.036 

0.850 

+2.298C 
+2.762 

0.857 

-0.844 
-0.914 

0.423 

engram, and lentils; 
1951-1960 for wheat and barley; 
1953-1960 for millet; 
1954-1960 for giant millet. 

Post-land reform: I96I-I971 for rice, linseed, sesame, cotton, lentils and millet; 
1962-1971 for wheat, barley; 
1961-1970 for greengram, giant millet. 

SR, short-run; LR, long-run; R2, supply elasticity and multiple correlation coefficient. 
Significance level of price coefficient used to calculate SR elasticity: 

a 30 percent 
b 20 percent 

c IO percent 
d 5 percent 

e I percent 
f 0.I percent 
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it is important to recall that the two together comprise the bulk of the Fertile Cres- 
cent. Iraq's position as a grain exporter has been sorely eroded in recent times, but 
this can be attributed to development policies emphasizing industrialization at the 

expense of agriculture as much as it can be to shortcomings in the land reform pro- 
gram or to Kurdish-Arab disputes. For the first time since the destruction of its 
ancient irrigation system by the Mongols in the thirteenth century, Iraq has the 

wherewithal, in the form of ample oil revenues, to restore the agricultural sector. 
Its potential is not merely to gain self-sufficiency but to become again the fabled 

food-exporting region it once was. For such ambitions to be realized, oil-financed 
investment in agriculture will have to be accompanied by settlement of the Kurdish 

dispute and by considerable improvements elsewhere in the infrastructure. We 
would argue that our evidence favors the conclusion that, ceteris paribus, Iraqi 
cultivators are still positively affected by signals from the marketplace and that 
land reform, in isolation from other events of the last fifteen years, has not damaged 
the price incentive as a major factor in increasing output. 

Supply elasticities were also calculated for Jordan and Lebanon, nations that 
have undergone no notable land reform measures during the post-World War II 

period (see tables 4 and 5). 
Jordan is in many ways like Syria, with considerable marginal land dependent 

on the vagaries of rainfall, so an increase in acreage should signal a fall in average 
crop yield. Price reactions of opposite sign are noted for the major cereals wheat 
and barley, which together account for about half the couritry's planted acreage. 
The third cereal, mlaize, which claims less than a tenth of the acreage in barley, 
shows the same pattern, as do three other market-oriented crops-chickpeas, 
sesame, and potatoes. 

Table 6 compares the short-run elasticities calculated for major crops in all five 
countries. From it and table 4, Jordan can be contrasted with its more revolutionary 

neighbors. Jordanian cultivators show little acreage responsiveness to price, even 
for highly market-oriented crops such as tomatoes and beans. The area elasticity 
for wheat, though positive, is not statistically significant from zero. It is, thus, most 

likely considerably less than in post-land reform Syria where growing conditions 
are similar. Barley responsiveness is much like that found in Syria. But for the 

crops grown mostly for the market (tomatoes, potatoes, sesame, eggplants, and 

broadbeans), Jordanian farmers show little in the way of a strong positive reaction 
to prices, whether they are considered in isolation or relative to their neighbors. 

Lebanon is, undoubtedly, the most cash-oriented economy in the Arab Middle 
East, and one would expect its cultivators to show significant price responsiveness. 
Table 5 shows positive, if somewhat weak, elasticities for both major cereals, wheat, 
and barley. For the other crops, which are comparatively minor, the results are 

unequivocal only in two cases, lentils and chickpeas: negative for the former and 

positive for the latter. Potato production in Lebanon is similar to that in Syria. 
Per-acre yields have enjoyed a notable secular increase, and growing domestic 
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TABLE 4 Jordan: supply elasticities 

Crop 

Wheat 
SR 
LR 
R2 

Barley 
SR 
LR 
R2 

Maize 
SR 
LR 
R2 

Vetch 
SR 
LR 
R2 

Lentils 
SR 
LR 
R2 

Chickpeas 
SR 
LR 
R2 

Broadbeans 
SR 
LR 
R2 

Sesame 
SR 
LR 
R2 

Tomatoes 
SR 
LR 
R2 

Potatoes 

Area model 

+O.199 
+0.233 

0.664 

--o.63d 
-0.452 

0.255 

-0.209 

-0.248 
o.913 

-0.370 
-0.621 

0.821 

-0-.302b 

-0.460 
o.68I 

+0.102 

+0o.87 
0.240 

-0.774e 
--i.io6 

o.660 

+0.223 
+. I45 

0.683 

-0.010 

+0.010 
0.651 

Yield model 

-0.663 
-0.766 

0.638 

+2.852d 
+4.040 

0.524 

+6.134b 
+6.403 

0.603 

--o.497e 
-0.394 

0.565 

-3.282f 
-1.893 

0.786 

-o.567b 
-0.461 

0.702 

-I.33If 
-0.873 

o.600 

-o.637c 
-0.446 

0.707 

-o. io8 
-0.205 

0.844 

SR -0.672 +0.374 
LR +1.377 +0.562 
R2 0.251 0.412 

Eggplant 
SR -o.67oe --o.58d 
LR -4.467 -0.457 
R2 0.944 0.874 

Period: I955-I967 for all crops except I955-I966 for maize and eggplant. 
SR, short run; LR, long-run; R2, supply elasticity and multiple correlation coefficient. 
Significance level of price coefficient used to calculate SR elasticity: 

a 30 percent 
b 20 percent 
c I0 percent 

d 5 percent 
e I percent 
f o.I percent 
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TABLE 5 Lebanon: supply elasticities 

Crop 

Wheat 
SR 
LR 
R2 

Barley 
SR 
LR 
R2 

Maize 
SR 
LR 
R2 

Lentils 
SR 
LR 
R2 

Chickpeas 
SR 
LR 
R2 

Broadbeans 
SR 
LR 
R2 

Onions 
SR 
LR 
R2 

Potatoes 
SR 
LR 
R2 

Area model 

+o.266b 
+0.393 

0.484 

+o. 65 
+0.223 

0.667 

+0.126 
+0.286 

o.927 

-0.282e 

-0.541 
0.482 

+o.678b 
+1.704 

0.299 

+0.535a 
+0.678 

o.89o 

+0.4I6b 
+0.459 

0.237 

-0.396d 
-0.502 

0.783 

Yield model 

+0o555c 
+0.576 

0.293 

+0.087 
+0.098 

0.626 

-0.058 
-0.384 

0.775 

-o.888b 
-0.877 

0.537 

+0.57Ia 
+0.684 

0.487 

--o474b 
-0.427 

0.239 

-0.094 
-o.o8o 

0.201 

+o.543b 
+0.582 

0.731 

Period: 1951-1972 for wheat and barley; 
I953-I972 for maize, onions and potatoes; 
1955-1972 for lentils and chickpeas; 
1958-1972 for broadbeans. 

SR, short-run; LR, long-run; R2, supply elasticity and multiple correlation coefficient. 
Significance levels of price coefficients used to calculate SR elasticities: 

a 30 percent d 5 percent 
b 20 percent e I percent 
c 10 percent f 0.I percent 

demand can in large part be satisfied by these yield increases. The large positive 
yield elasticity is statistically significant and probably mlore relevant than the cor- 

responding negative area elasticity. 
None of these results offer much evidence that the fabled Lebanese entrepreneu- 

rial propensity is strongly felt in agriculture. However, such a generalization may 
not be totally fair as the necessary price statistics were not available to allow in- 
clusion of market-oriented vegetables, such as tomatoes and eggplants. These low- 

This content downloaded from 128.83.205.53 on Tue, 4 Feb 2014 12:26:41 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Land Reform in the Middle East 449 

TABLE 6 Short-run elasticities in land reform and 
non-land reform countries 

Crop Model Perioda 

Wheat Area Pre 
Post 

Yield Pre 
Post 

Barley Area Pre 
Post 

Yield Pre 
Post 

Onions Area Pre 
Post 

Yield Pre 
Post 

Broadbeans Area Pre 
Post 

Yield Pre 
Post 

Lentils Area Pre 
Post 

Yield Pre 
Post 

Sesame Area Pre 
Post 

Yield Pre 
Post 

Egypt 

+0.005 
-o.226 

+0.500 
-0.II4 

+0.052 
+0.164 
+0.139 
+0.251 
+0.033 
+0. 190 

Syria 

-o.oi8 
+0.643 
+I.3I6 
-2.441 
-0.147 
-0.570 
+ 1.872 
+0.272 
-0.204 

+0.090 
+0.619 
-0.178 
-0.002 

-0.041 
+I.I92 
-0.I40 
-0.436 
-0.495 
-0.796 
-0.498 
+3.266 
-0.430 
-1.123 

+0.567 

Iraq 

+0.398 
-o.850 
+2.096 
+I.585 } 
+0.1I59 
-0.053 
+0.512 

+0.7741 

-1 
-) 

-o.i86 
+0.55I 8 
+o.io8 
-0.205 
-0.840 
+I.I20 | 

-0.891 
+0.939 

Jordan Lebanon 

+0. 99 +0.266 

--.663 +0.555 

-o.6I3 +o.I65 

+2.852 +0.o87 

- +0.389 

-0.094 

-0.774 +0.535 

-I.33I -0.474 

-0.302 -0.282 

-3.282 -.888 

+0.223 - 

-0.637 

a Pre- and post-land reform for Egypt, Syria and Iraq. 

volume and potentially highly profitable items might well be more specifically 
indicative of Lebanese peasant reactions to prices. Nevertheless, certainly no 

greater degree of market responsiveness was found in "capitalist" Lebanon than 
in "socialist" Syria next door. 

CONCLUSION 

In summary, tables I through 6 indicate that Egyptian and Syrian agricultural 
producers show a reasonably consistent shift toward greater market responsiveness 
in the post-land reform era.7 The Iraqi case is not so clear, but it is argued that 

7 It is, of course, possible that factors other than land reform could play roles leading to 
the greater responsiveness indicated for the post-reform periods. For example, technological 
improvements in the agricultural sector might have a positive effect on area and yield elas- 
ticities. As was indicated above, it was not possible to include any direct representation of 
such factors in the supply model. All in all, it is unlikely that we could make and test any 
formulation that would allow firm conclusions about exactly how much influence land reform 
programs have on cultivator responsiveness. Our case must be built on the relative degree of 
consistency found in the elasticity evidence for the pre- and post-reform periods or for 
reform and non-reform countries. 
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there was no consistent indication of a post-reform decline in responsiveness which 

many critics of recent Iraqi agricultural performance would expect. In fact, given 
settlement of internal difficulties, the likelihood that peasants would respond to 
land redistribution in a way similar to their Syrian compatriots is strengthened by 
the generally poor market responsiveness shown in Jordan and the rather indiffer- 
ent price sensitivity indicated for Lebanon-two Fertile Crescent nations which 

have experienced no notable improvemients in land-holding patterns. 
The future of agriculture il the Middle East will depend on many factors, of 

which land reform is only one. The use of irrigation and other inputs must be 

rapidly expanded to nlake marginal land more productive. The settlement of pro- 
duction-disrupting conflicts in the area, such as the Kurdish War, can only have a 
favorable impact on agriculture. The capital surpluses in the region as a whole, 
due to the explosion in oil revenues, make rapid infrastructure development feas- 
ible. Our evidence seems to support the conclusion that if cultivators are allowed 
to share in the area's prosperity, they will respond by increasing agricultural 
output. 

University of Texas, A iustin 

Wayne State University 
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