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I. . INTRODUCTION

Recent indicators show that the agfiéultural sector in Egypt.is moving in
a direction where it wiil increasingly fail to meet future domestic (food) and
export (foreign curreﬂcy)khemands.

Development aﬁd administration of natural resources in Egypt since 1952
has been largely the responsibility of the government, through'the Ministry of

'Agriculture.

The current agricultural problems have reached such levels of magnitude,

that ﬁublic intervention 1s still justifiable, particularly in light of the
fragﬁentation of holdings by the private sector. Conflicting objectives
within the public and private sectors have led to several problems. Examples
are urban sprawl, natural and man-made (brick manufacturing) erosion, avoiding
the centrally administered cropping patterm, declining production of
export-revenue earning crops such as cotton, rice and onions, and possible_
misallocation’of scarce land and water resources.

If agriculture 1is to cbhtinue as a major-contributing gector to the
econony, immediate attention is required on the varioué problems. In the
context of development planning and, in light of the current trendé, it seems
rational to first tackle issues of policy and pricing as these are central to
a solution to the other problem areas;

The general goal of the research project could be broadly categoriied as
being empirically oriented, in that it investigates the effects on the
croppiﬁg pattern and othér parametersAdf agricultural production of a
" relaxation of the tight‘restrictions,imposed by the administered price system.
The last few years have already witnessed a gradual move towards alldﬁing

relatively larger margins of profit to the farmers.




This report opens with a description.of the .design, construction, and
estimation of the model. Then, the results of the analysis are examined; and,
finally, a discuésion of the findings and their implications i{s made.

The objectives of this paper are to: .(1) demonstrate the construction of
a recursive linear programming model to be used as 8 vehicle for 1nvestigating
land andeater allocation; (2) measure the potential gaiﬁs due to a higher
degree of regional specialization; and (3) investigate the effects of an

alternative pricing policy for the four main controlled crops.

11. MODELLINC THE AGRICULTURAL SECTOR

The principle of ineluding a time lag (or time delay) mechanism in models
has led to the evolution of dynamic analysis. That in turn led to the |
jncreased complexity of models. Computational procedures have attempted to
meet the challenge by breaking down iﬁter—temporal_optimization problems to
gmaller problems of suboptimization vith_feedback. The feedback mechanism is
incorporated in the values of both x(t) and the constant a in

x(t) = a2 x(t=2) = ah x(t-n) = at x(0) (1)
where x(t) is the variable of interest at time t.

During the actual process of solution, new observations always occur and

it thus becomes inevitable that at should be allowed to va?y, thus (1)

becomes:

x(t) = at x(t-1) = at at™l x(t-2) = o0 T at=3 x(t-h) (2)
j{:O - )

Furthermdre, since at is affected by>the values of x(t) prior to périod t we

get

at = fr (x(t=1)) ¥




which on substitution in the first-order hom§genous linear difference equation
[x(t) = ax(t-l)] gives
x(t) = hy (x(t-1), x(t-3)) (4)

This implies that the value of x(t) is partially determined by the |
initial condition x(0) and implicitly by the value of each allocation between -
x(0) and x(t-1). vIt should also be stressed that (1) and (2) above, are
diésimilar since the former is analogous to the principal of optimality of
dynamic programming in that no allowance is made for revision and renewal of
parameters and data after an optimal decision has been made, whereas the
latter 1is | |

‘"a sequence of optimiéations with feedback ... which. ... may

converge to a path that is intertemporally optimal in some sense;

just as a sequence of atonement like adjustments may lead to a

genefal equilibriumk;hat'is efficient or Pareto optimal."” (Day,

1977, p. 83)

Cournot (1838) utilized the feedback principle in his duopolies study,
but 1t Qas not until Wood (1951) that restrictions were placed on the levels
of a solution's activities. These réstrictions were in the form of a

statement that an activity in any time period shall not exceed (1 + a) of its

value in tﬁe previous period. It was Day, however, who in 1963 explictly

incorporated this restriction in a mathematical program which he also called
recursive programming. This was done in Day's adaptation of Henderson's i959
national model, tobthe Mississippi Delta area. The latter was the first
though, to mention that his "... anaiysis‘is both descriptive and recursive"b

(p. 242).




About the same time as Henderson's endeavors were completed, Nerlove'
(1958, 1959) was discussing the lags in price response. This work contributed
to the philosophical foundations of this class of models. The idea of
adjustments of production in response to exogenous variables had been studied
‘earlier (as early as Marshall) by Hicke (1953) whose "responses” were due to
orice expectations.

Heﬁdereon integrated several ideas to develop his analysis. He used a
combination of lag models, production response, restrictions on activities,
and linear programming. The farmer's decision making process was recognized
as dependent on two forces. The first 1s profit maximization. The second
could be stated as a restriction on maximizing net returns in that a
multitude of factors, economlc, sociological, personal, technical,’and
institutional are combineo to limit the decision to deviatioos from preceding

ones and not just emerging as fresh “unrooted” decisions. Thus the relation

(1 - Bij ,min) X*ij < x.i.j < (l. + B4 ;max)X*ij(j‘l» ees M) (5)>

in which X*ij is the acreage which the {th farmer devoted to the jth crop in
the preceding crop year. The B coefficients are “constants for the
determination of the farmer's current land utilization pattern” (Henderson
1959, p. 243). Estimates of the constants were made by separately averaging
the positive and negative historical crop acreage movements.

An important question still has to be answered, vhy use flexibility
restraints? Before attempting to tackle the question, perhaps it is helpful
to :eiterate that these bounds barely allow for aggregate measurement of
disaggregate activities. This fact was highlighted in Cigno's (1971) study of
-the effects of the Common Agricultural Policy of the EEC on Italian .

 Agriculture. A policy maker has to recognize that:




(1) Omnly & gsubset of farmers #dapt quickly to changing market conditions
because they anticipated them, while the others wait until price changes
reduce them to adopt a new system.

| (2) Only 8 subset of farmers foresee a more profitable mode of
production and thus have a fast adoption rate, while others only change when
it 1is appérent that profit is manifest in the proposed price changes.

(3) Certain products will only increase in production up to a certain
level to which ﬁe add a fourth point.

(4) 1In the presence of ministerial targets and acreage quotas, it is
only realistic to limit changes in produétion to'these jevels which will be
-allowed in"rea}ity.

Going back to the question, flexibility restraints merely translate all

these considerations into a model component. Thus, once incorporated into the

model, these restféints will effectively limit our solution. These
"jimitations lead to inevitable residuals because it is impossible to
simultaneously satisfy all the upper and lower bounds. For this model the
crops were stratified as follows:

(1) Cropé'which doknot directly compete with other crops for area
(within the rotation) such as sugar cane.

(2) Crops which are in direct competition for area wi;h other crops.
Usually.these fall into the same subdivision within the crop rotation progran
such as rice and maize.

(3) Crops which are ind;rectly competing for area with other crops, such
as cotton and berseem. Even though these Crops do not follow the same
séasonal category, berseeﬁ could be extended into cotton planting time and it

thus affects cotton yields and production.




The actual process of measurement of the flexibility coefficients is
therefore a function of the previous poiﬁts, farmers' response, CIoOp
categories, and estimation considerations and techniqhes;r The sought
relatiqn is in the form of:

(1) Upper bounds Xjp € (1 + Bie) Xie-1
(2) Lower bounds Xgp > (1 = Big) Xir-1

A programming. model was selected as most suitable because of the spatial
nature of production and its implications for interregional speciélization; in
addition, the homogeneity of Egyptiaﬁ agriculture allows such an approach.
Programming models are normative, and it is usually the case that models of
agriculture purport to ;hange‘regional production patterns. ‘In‘the
agricultural decision making process, a recufsive element is inherent beéause

'decisions for a particular period are influenced in part by.previous ones.
Also, decisions are continuously being amended due to.updated information, a
féature which could be easily incorporated in an RP., Furthermore, iﬁ an. RP
the parameters of a multi-period model can be adjusted in response to the
previous solutions. That feature is particularly us?ful for accommodating
technological change in the models. But tﬁe.fburth and (probably) foremost
adQéntage of RP over LP is due to Henderson's identification of the factors

~affecting farmers decisions as including some nonpecuniary elements.

'Howéver,‘by relying on measurement of previous reaction to similar conditions

(similar in principle but not necessarily in magnitude), one can specify the

range within which the response is likely tb happen. This is the spirit of RP

as represented by the flexibility restraints.  RP's are dynamic in a
Frisch-Samuelson sense because the parameters are time subscripted in an

irreﬁovabie way.




The model couldAbe written as:!

In the

max 2 = cTx
subject to Ax <b
x>0
an m x n matrix
X an n-element column vector
b an m-element column vector
¢ = an n-element column vector.

above system if time is introduced in an irremovable way, i.e.,

the solutioﬁ for time t is only possible after that for t-1 is reached,

RP, the model, has the formulation as follows:

where 6 = an

-

0

max z(t) = CT(t-1) x(t) t=1,e00,0
subject to A x(t) S_e Ax(t-1) + k
x(t) >0

'm x s diagonal matrix such that

(1 + By)

.

e

1The superscript T indicates the transpose of a matrix. The vectors are
column vectors. .




and k = an m x 1 vector of fixed resources such that
kKT = [x00 ... 0)
and c(t-1) is composed of n net returns. The matrix A is structured as

follows:

L

and x(t-1) is of dimensions (n*1) and is composed as follows:

x(t=DT = [x)%3 «+¢ Xp]

The right hand side vector in (7) is thus a function of lagged endogenous and

current exogenous variables, which fali into any of tﬁese‘catégories:
(i) resource supply, such as land, water, labor, fertilizer ..., etc.,
(i1i) ceilings on activities such as the upper and lower flexibility
restraints, and (iii) ménagerial constraints which take the form of budget
constraints, minimum produciion levels, investment fequirements ees, €LC.
Thus, essentially the system |

Ax < b (13)
is a production transformation sét.. That is Elear from the solution to the
model since the matrix A traﬁsforms inputs into outputs via the yields

(or‘aij's) which in time are transformed into activity levels at the optimum

*

(x ):

A <b (14)




where x* is the vector of optimal solution process levels. Additionally, the
matrix A also transfofms the input requirements into an input demand

relationship. Thus, at the solution stage, the system becomes:

Ax*y = [Y::\ ' (15)
Ve ;

wvhere Y. is a vectbr of output supply and Vé is a vector of input demand.

/If the third component of the constraints set is expanded, i.e., the
budget constraints, it results in:

m
I ajj xjr < bit S - (e)
3=l ,
where.bit is the budgetary allowance defined as operating surplds which is the
difference between revenue and cost, ana thus:
‘m .
; 213 Mt Skjilpjc-l X"je-1 = St

where Pjt-l is:used as a proxy for expected price and the revenue is

formulated in terms of t-1, while the cost S is assumed to be estimable for

t. By substituting (9) into (15) we obtain:

o |
j)ilaij xyp < (a+ B Xe-1)T X04e-1 - St (18)

which in conjunction with (12) defines the new system that is now “closed”
Max z = alxg + (th_l)T BTX, - KT X¢ R 19
subject to
o _ ‘
I agy X4p < aTx0y_y + X0T _18TX0; ) - S¢ (20)
3=1 » |
o
L aij th £ bit (i=2, «ee, M) _ (21)
3=l R ,

Xy 2 0 3=l ceep @ ‘ - (22)
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The system is closed -since the solution for period t is a direct function of

that for t-1, hence it is recursive. The corresponding dual 1is

n
min ¥ = [aTx0p_y + XOT _1BTXOp ) - Sl Aqe + 122 bieYit

subject to
(24)
(25)
The model presented above is outlined in tableau form by Table 1. The
upper and lower bounds were spedified on a regional basis rather than a
governorate basis to allow a greater degree of regional specialization. 1f
the constraints were specified on a gbvernorate basis the fell ramifications
of alternative specification are restricted because only small changes in
acreage within.governorates would be permitted. The model thus specifiés an
upper and Jower bound for every crop for each of the three regions (or groups
of governorates) which are traditionally pooled‘as:
I. North Alexapdria
Behera
Gharbiya
Kafr E1 Sheikh
Dakahliya
‘Damietta
Sharkiya
Ismailiya
Suez
Minufiya

Kalyubiya




CROPS PRODUCTION SCHEME REvenus weurvs

croP PRICE
ACTIVITIES _ cuo:;&?&%iln?: (14 ROTATION i!:(:::l:: Ry LAND  pERTIIZEN MACHWES
: : ] aovennonave

- COST OF PRODUCTION + PRICE PER L COST PEA UNIT
MAKIMUIR 2= PER FEDDAN ®  LiNIT OF PRODUCTION OF INPUT

ROW NAME m ) 0 m "

CROP VIEAD
( )4
OOVERANORATE

R OPPING

CROP UPPER
BOUND BY
GOVEANORATE

CROP LOWER
SOUND BY
GOVERNORATE

FLEXISIUTY

ROTATION
[ )}
QGOVERNORATR

croPPING
PATTERN BY
GOVERNORATE

MATIONAL
LUMive

PROOUCTION SCHEMT

WATEA

Figuqé.ll




12. Gi’za
13. Beni Suef
14, Faymu
15, Minya
16. Assyut
17. Sohag
18, Quena.
19. Aswan
The yield entries (YIJ) were obtained from Ministry of Agriculture (MOA)
estimates of average yields and may contain a sampling error or departure from
“time" yields. Water coefficients (w) were generated by aggregating several
sources reporting water wages and water requirements. This data, reported per
crop, per season, Or per area, had to be processed into a per feddan basis._
The regional recursive linear programming model measures several
parameters both at the national and regional levels. These are agricultural
net revenue, crop production, demand for inputs, and resource‘ualuations.
The formulation of the model makes it possible to assess the two main goals of
the exercise. First, net revenue 1is maximized subject to water supply by
region, land productivity by governorate, the availability of purchased and

nonpurchased inputs, crop rotations, regional governmental and public

policy, behavioral constraints, and the current technology. The second

objective was to gauge the system's reaction to several proposed changes over
time, such as price and nonprice intervention, regional specialization,

" resource policies, and deteriorating land quality because of rising uater
tables. For the 30 crops included in the model production activities are

specified by governorate. The data in the model is on an annual basis, thus
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we havevyield per feddan; price per unit of product, variable and fixed costs,
water supply, labor supply, fertilizer input, machinery input, animal input
and the various behavioral constraints (flexibility constraints). The matrix
of tgchnical coefficients 1is of size B45 x 1777, and its 9251 elements are
basically of tﬁo types, yransfer (pivot) elements and input coefficients for

‘the various resource requirements.

‘The objective function could be expressed algebraically as follows:

k+mtn qHrHs .
Max Z P P [(P4 Yii) -~ Cq ] Xi5 (26)
jo1 4= y*i3 3 3 .

where Cijj = (myLly + tyMy + ayhy V) + di3F43 + 143 S (27)
y=1 \ .

agricultural aggregate net revenuebfrom plant ﬁroduction

price per unit ofvoutput of crop 1 in governorate 3

field,per feddan of crop 1 in governorate 3

total cost per feddan in LE for producing one feddan of 1 in j

nunber of feddans of crop i4n 3

wage :aﬁe per man houf in month y.for labor Ly hired for growing i in 3

machine cost.perbhour in month y for machine time My employed in
producing 1 in j

cost of feed perbdraft animal in month ¥ for animals Ay working in
producing 1 in 3

cost per kilogram of fertilizer F enployed in producing iin]
rent per season 1 per feddan
is other additional cash outlays
k,m,n are nofth, middle and §outh, respectively
‘ q,r,s are winter, summer and nili, respectively

1, ees, 12 15 the months of the year.
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Regional crop production and net revenue are maximized subject to several

constraints:

X3 (28)
(29)

(30)

the total number of feddans in governorate 3

the maximum number of feddans available for winter crop production
(including land for permanent cTOpsS in the winter months)

the maximum number of feddans available for summer and nili crop
production (including land for permanent CTOPS in the summer
months) ‘
X = the total national cropped acreage available in‘all regions.
The set of constraints specified by (28)-(31) relate to the land
constraints within which optimization is to take place. The winter and summer

acreages were formulated from data on the base period. The water supply is

specified through

—O
Yigy¥13 S Wy

where Yi4jy * the quantity in cubic meters required to produce crop i in
. Governorate j in month y.

W = the total amount of irrigatiom water available in cubic meters in
region 6 for month y. ' :

The human labor requirements are estimated and expressed as:




a
I I byyXyy < 1y
i

where Tﬁ is the available labor in governorate j.expresséd in man hours.
bij is the requirement per feddan of crop i in governorate j of labor.
The final set of constraints on physical inputs is the one which covers

fertilizets? machinery, and hnima} input.
£14 X1j < Fg | (34)
where'fe is the total available supply of nitrogen fertilizer in region 6.
L €35 X413 5»'_*‘46 o : - (35)
_wherelﬁe is the total available machine hoqrs.in region 6.

vij X413 < Aj

\

 where A4 is the available dréft animal expressed in animal days for
governorate J, and fij» €1j» Vij represeht the technical requirement per
feddan of nitrogen fertilizer, machine hours, and animal days, respectively.
The above‘constraints are in addition to the flexibility constraints discﬁssed
earliér.

N :

T T Xgy £+ Bia) Xyy(a-1)
i 3=1 '

N .

T oI oXy2 Q4 Bid) Xij(d-1) (38)

i j=1

where Eﬁd is the upper flexibility coefficient for crop i iﬂ region N or M or
S for year d.

Byg is the lowef flexibility coefficient for crop in regiop N or Mor S
‘ for year d.
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111, ESTIMATION OF THE MODEL

The model passed through several stages of building and testing before it

arrived at‘its cﬁrrent form. The first stage in model building was the
design of the structure in such a way that future augmentation would be
possibie. The overall system was to be put together to achieve the end
ebjective of creating an experimental vehicle which would aid in analyzing the
agricultural sector, and then, investigating the effects of any postulated
changes. An integrated system presented in Figure 1 is still incomplete,
mainly because ef.the lack of reliable elasticity measures which are needed
for tte price forecasting equations. Thus the prediction model (the second in
the figure) has not been formulated. ~The first use of the model, the Regional
Recursive Linear Programming Simulation Model (RSM) provides estimates of the
values of resources, the cost of some policy actions, and identifies resource
and input use under current conditions. The third model, which is the
Regional Parametric Recursive Linear Programming Policy Model (PPM), can
eetimate derived demand relationships for inputs, investigate policies
affectihg resoerce use and stocks, and gives.an alternative assessment of the
marginal value of resources under altered output values.

The basic model usee‘the type of flexibility coefficients proposed by Day
on crop acreages on a regional basis. Qithin the three regions, crops are
allocated to governorates according to their cooperative advantage. The
bounds serve as the effective l1imits on the optimization process and thus
ensure that we are “close” to reality.

In making any comparisons between the model results and the actual
cropping pattern, the model will give some indication of comparative

advantage .in crops among governorates through the dual values on the bounds
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‘and crop activity rows. Although the model does in principle reflect the
influence of administered prices and ptoddction plans and targets, it will not
bneceséarily reflect every aspect of public policy at governorate level.

One‘shoulq aléo note that allocations not only reflect margins of net
returns, but also the pattern of resource use and marginal productivity
differences. So an estimate of productive efficiency vis-a-vis national
requirements can be estimated for input use. The salient inputs are land,
water, labor, fertilizer, animal powver, and machinery.

The Price System was run recursively for the years 1975-79, using prices
which -are higher than the actual prices for the period. Table 2 lists tﬁe
objective function values for the sequence of Price models, and for the
historical (henceforth referred to as Original) eqhivalent.1 The figures are
aggregate values added resulting from crop production in current Egyptian
pounds (L.E.)..

Table 2

value Added Estimates in LE!

Year Original | Price System

1974 569,847,870 NA

1975 585,404,350 1,204,509,879.98
1976 - 619,620,230 1,195,245,297.67
1977 705,843,400 ©1,539,412,085.38
1978 745,976,690 1,969,818,151.48
1979 1,167,382,600 2,315,067,399.36

lNominal Prices

The 1975 and 1979 years are the only ones to be discussed in detail for

several reasons: (i) they are the opening and closing years of the sequence
(although most of the results for the other years will be presented, but not

discuésed in the same detail); (41) 1975 is the first year, so no recursive
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error build-up is included; (1i1) 1979 is the last year, so it should include
the effect of any accumulated error, and the effect of successive
optimizations; (iv) 1979 is also the most recent year to be analyzed and as
such is important to our discussioms; (v) As far as model validaﬁion is
concerned, these two years should be sufficient; and (vi) it allbws us to
determine the various characteristics of the 1975 solution (suéh as
allocational inefficiencies) and then by studying 1979 weAcould determine the
pattern of change.

Running the price system consisted of changing the prices of the four
major crops: cotton, wheét, rice and éugag cane.

Table 3 shows the international and local prices for these crops,
togethef with the tax implied by the price @ifferentials. Ihe table shows
that the tax has been declining, but a detailed look will show that a large
part of the decline ié due to the drop in intermational prices, and thus the
typical farmer is still faced with the problem of insufficient incentives. In
the face of that reality, the margin between both prices was halved (i.e.,
reduce the inputed tax bykhalf). Table 4 gives the new prices and the

percentage change over existing prices.

The net return estimates listed in Table 2 are in nominal prices and

include the'effects of variousbfactofs such as inflation, the effect of the
optimization process, and the price effect on the various model parameters.
To be able t§ separate these effects, we ran a sequence of models called Day
pystem thch is identical to Price system except that it uses the actual
pficesAin the objective function. Computing the objective function value
/(aggrégate net returns) for all three systems (Original or historical, Day

system, and Price system), using 1979 average crop prices would remove the




Table 3

International and Local Prices
for Major Crops 1975-1979

Crop 1975 1976 1977

Cotton

International price
Local price
Tax percent.

Rice

International price
Local price

Tax percent

Wheat

International price

Local price
Tax percent

Sugar Cane
International price

Local price
Tax percent

Notes

1. International prices are adjusted for transportation,
processing, etc.

2. All prices are in Egyptian pounds per unit of net product
(i.e., sugar cane prices are for the sugar equivalent) based
on the appropriate conversion factors.

3. The tax figure is the difference between both prices
represented as a percentage of local prices.

Source: computed from MOA and FAO statistics.




. Table 4

New Prices Used in Poliby Years

1975 1976 1977

Cotton

Price
- Change percent

‘Rice

- Price -
Change percent

Wheat

Price .
Change percent

Sugar Cane

Price
Change percent

Notes

1. All margins were halved except for rice and wheat in 1975 where
the new price is based on 33 percent of the difference plus the
~ old price.

These prices are only averages for the whole country but the
actual price scenario figures vary between governorates.
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effect §f,infla:ion. We would then.be left ;ith the other two factors. The
difference between the’Day~and Original systems-fepresents the effects of
optimization within the flexibility cpnstraints, and thé difference between
the Price and Day systems represents the effects of the higher prices. The
aggregate crop net refurns have been recalculated using the 1979 national
average price for each crop, and the new values are presented in Table 5.
Comparison of the totals in the table reveals that the Day system's
aggregatevnet returns in real terms fbr 1975 was onlf an improvement of
.02 percent over tﬁe Original figure, compared with 12.82‘percent when
measured in current prices. Fpr 1979, the Day system's1 estimate in current
prices was 43.46 percent higher than the original estimate, whe?eas when
evaluated in real terms, the difference became 13.93 percent. The difference
is not all due to deflation or thé actual effecﬁ of optimization; but is also
due to the fact.that for every crop, the weight used is an a§erage for thaf
crop, whereas in the model the net return valuations are computed for each
crop/governorate combinétion and thus have a wider variance.‘ Nevertheless, we
can still say that these results show that in aggregate terms, restructuring
the production proceés within the flexibility constraints did not gshow large

efficiency gains in real terms. The inputed costs of some of the constraints

will be examined later. However, if we view the situation from a dynamic

context (over several yeérs), we find that the agficultural system will take a
few years to adjust. For eiample, the improvement due to higher prices in

1975 is marginal (.9 percent)2 when measured- in real terms, compared to a

lye have to point out that for 1979, the net return figures for
recalculation are still the national average estimates, which differ from the
figures used in all three versions. R .

2This is a comparison of Price system to Original.




Table 5

Adjusted Net Returns, Using 1979 NR Figures

- (L.E. x:104)

1975 1979
Crop Original Day Price Original - Day Price

Cotton 24040 23455 24868 21353 16351 15993
Rice 6032 5260 6850 5970 5191 7263
Wheat 1562 1341 1366 1552 1051 1054
Peanuts 467 540 451 455 586 891
Lentils 155 155 131 59 59 42
Beans 1616 1823 1318 1642 1896 1175
Barley v 130 93 93 139 106 74
Garlic 662 - 842 834 721 639 1290
Sugar Cane 3905 4121 4121 - 4435 3718 4115
Flax 231 161 161 290 181 177
Sesame : 274 S 249 236 312 213 232
S. Sorghum 1383 1601 1528 1162 - 1459 1488
N. Sorghuz 52 66 66 33 78 60
Maize , 4950 6429 5337 5197 5582 3692
W. Onions 1938 366 289 168 387 318
S. Potatoes 1898 2820 2863 2973 7663 . 10615
N. Potatoes © 1999 2108 2108 2691 4206 4206
W. Tomatoes 3133 3361 3361 : 3840 5610 10642
S. Tomatoes 985 1148 933 1087 1799 1676
N. Tomatoes 3314 3271 3271 2461 6247 6247
W. Vegetables 2820 3259 3131 3801 10917 20413
S. Vegetables 3122 4145 4145 v 3940 8791 9862
N. Vegetables 2884 3086 3086 2875 4700 4700
Long Berseen 25995 20213 20213 25995 27464 19498
Short Berseem 1461 1422 1422 1461 1212 1274
Fruits 6155 5967 5967 7331 6861 6688
Oranges 3130 2985 2967 3743 3386 334]
Melons 11099 13462 13462 11784 13947 33801
S. Onions 117 247 247 ' 201 637 257

Total 113777 114010 117684 134087 171102

"Notes: - N = Nili, W= Winter, S = Summer
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striking 105.6 percent using current prices, which even when adjusted for the
effect of optimization (fo give us the effect of higher prices) yields
diffefences of .87 percent and 92.78 percent, tespegtively. Or in other
words, on the surface the picture looks really rosy with a doubling of
agricultural retﬁrns by changing some prices (not dramatically), but in real
terms the iﬁitigl benefitsVareTSubstantially lower than some other
unconstrained studies héve estimated. One should only expect a real shift in
returns to the tune of 10-13 percent in response to higher prices in thé first
year of chaﬁge. At the .end of éeveral years,'whén the prices have been
brought éloser-to the equilibrium values, we can expect the real change to be
about 30 pe:centl (compared to 95.67 percent). Again, the price effect aloné
is 31 percent and 52.21 percent (real and current, respectively). The
situation could be summed up as follows: 1f a reorganization is made such
that we can reallocate production within regions to achieve a more efficient
paftern and a1s§ to reorganize such ﬁhét the more optimal crops are
émphésized, then we can expect an improvement in aggregate net returns of
about .02 percent in the first year, but over time the change becomes

14 percent at the end 6f the fifth year of pursuing such a policy.
Additfonally, if we use highér prices for the four major crops, we can expect
an increase of about .9 percent in the first year, which rises to 30 perﬁent
at the end-of the fifth yeér. More dramatic gains in reallocation of
production may fesdlt if interregional shifts iﬂ key crobg is permitfed. This
substantial institutional shift is not examined in this set of results.

.So far, only total figbreS’have been discussed, but éxamination of the net

returns when disaggregated by crop will show what the effects would be in a

IThis is a comparison of Price system‘and Original.
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more detailed.fashion.. These effects could be broken down further into
acreage effects (1.e., the change in area and production) and price effects
(i.e., the nominall effect of higher prices). First, we can look at the price'
effect sefere and after deflation by the 1979 weights. We already examined
the deflated net returns in Table 5, and the undeflated results are presented
in Table 6. | |

These results are really quite interesting, since for example one could
be easily misled into thinking (indeed as several analysts have done) that by
doubling cotton price (for example), its aggregate net return would rise from
L.E. 82,509,187 (original 1975 NR) to L.E. 238,546,690 (Price 1975 NR); but 1f‘
we reevéluate these figures using the 1979 NR as weights, the change is only
from L.E. 240,407,270 to L.E. 248,688,530, that is, a change of only
3.4 percent compared to a nominal increase of 189.11 percent. For rice,-the
nominal increase {s from L.E. 39,383,857 to L.E. 236,845, 585 9, while in real
terms it is onlv from L.E. 60,322,242 to L. E. 68,501,174 in response to a
price change of 183 percent. Doubling the price of wheat still doesn't seem.
to make any difference since the adjusted net revenue (NR) actually drops from
the original adjusted L.ﬁ. 15,626,180 to L.E. 13,669,653, while.in nominal
terms the original is L.E. 45,415,099 and the Price 1975 NR is
1.E. 130,591,360. Also, doub;ing the price of sugar cane caused the real NR
to change from L.E. 39,059,000 toiL.E. 41,219,011, whereas the nominal change
ae from L.E. 34,598,229 to L.E. 92,724,178 |

For 1979, the effects of the Price change at the end of the five year

~ phasing-in is also affected by the fact that the original NR valuations

1By that we mean the effect of prices in an accounting sense.




Table 6
Price System Net Returns

(L.E. x 104)

Crop Code Crop 1975 1979

Cotton 23854 21083
Rice . 23684 13177
Wheat ' - 13059 , 602
Peanuts - 215 871
lentils 500 172
Beans 1593 1446
Barley ‘ 396 204
Garlic ' 257 1465
Sugar Cane 9272 3228
Flax 226 . 338
Sesame 161 370
- Summer Sorghum 1292 412
Nili Sorghum : 58 ' 14
Maize . 3942 3114
W. Onions 527 893
Summer Potatoes 2455 13841
Nili Potatoes ~1703 6360
Winter Tomatoes 3616 12688
Summer Tomatoes = 3076 8354
Nili Tomatoes : 2902 9701
Winter Vegetables 1618 24530
Summer Vegetables 3089 15305
Nili Vegetables 1355 5644
Long Berseem 6037 19498
Short Berseem 678 3352
Fruits . 4934 10079
Oranges 2437 5514
Melons 7238 49000
Summer Onions 263 © 236

WoOoONOUNEWN -~

TOTAL : 120450 231506
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iﬁclude the effects of several actual frice increases. Thus for the four
major crops under investigation, their Price 1979 prices are the last Btage\in
narrowing the gap between loéal and international prices, while for Original
1979, this is also true, although to a lesser extent, since Original 1975 does
not include any higher prices while in 1979 the actual prices were higher in
real terms. | ‘

For cotton in 1979 we find that at first glance the net returns of the
Price model are L.E. 210,837;290 which are approximately equal to the origihal

L.E. 213,533,430, while after deflation the Price estimate becomes

L.E. 159,938,650. Rice also drops from the L.E. 131,770,498 estimated by

Pfice 1979 to the adjusted figure of L.E. 72,637,346 while the original
estimate is L.E. 59,702,574. The original figure for wheat is L.E. 15,529,135
which when compared to tﬁe adjusted figure of L.E. 6,026,659.5 while in
nominal terms the reduction is only to L.E. 10,549,753. Sugar cane aléo
dropped from the original L.E. 44,356,107 to the adjusted L.E. 32,289,908
while the unadjustedvis L.E. 41,154,875, Note, however, that thevtotals for
1979 showed'an increase in both nominal and real terms from L.E. 1,176,842,600
to L.E. 2,315,067,000 and L.E. 1,711,022,900, respectively, which is largely
the effect of the acreage increase in the crops with unaltered prices, such as
peanuts, garlic, summer sorghum, nili sorghum, summer potatoes, nili ﬁotatoes,
Qintef tomatoés, summer tomatoés; nili tomatoes, winter vegetables, summer
vegetébles, nili vegetables, melons,.and summer onions. For 1975, in addition
to the real increase in net revenue brought about by incfeasing the prices of
thermajor CIOpS (éxcept cotton which marginally dropped); the following“

crops also increased: lentils, barley, flax, nili sorghum, winter'onions,

summer potatoes, winter tomatoes, summer tomatoes, oranges, and summer onions.
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The changes in these crops for 1975-79 are not due to the cross price effect

since when no price changes are made (as in the Day models), the list of crops
for which net returns have actually increased is mainly due to the effect of
optimization. Thus for 1975 the 1ist is: peanuts, lentils, beans, garlic,
seéame, summer sorghum, nili sorghum, maize, winter onions, summer potatoes,
nili potatoes, winter tomatbes; summer tomatoes, winter vegetables, summer
" vegetables, nili vegetables, me;ons, and summer onions. Thus we can say that
the cross price effect is due to the difference in both iists, i.e., the
decrease in net return due to the change in tﬁe following crops: peanuts,
beans, garlic, sesame, summer sorghum, maize, nili potatoes, winter
vegetables, summer vegetables, nili vegetables, and ﬁelons. For 1979, the
price effect is attributed to: lentils, beans, winter onions, maize, long
berseem, meloas and summer onions. A

This analysis leads us into examining the acreage effect (both non- and
cross-) due to the price changes. This could be achieved by examining Table 7
and comparing it to Tables 10 and 11. The comparison confirms that the Day
system shows a drop in acreage for cotton in all three regions; that is, on
optimality grounds the areas we actually measured in the original time series
are not the time equilibrium values. Then, when the Price system is operated,
the areas actually approximate (marginally higher than the original) true
areas, indicating that these prices are eloser to the prices that would 1lead
,:5 such acreage. The question is then which method is more acceptable,’the
price incentives or the employed quota system? The answer is implied in the
original acreage tables where we can see that the general trend for the

acreage of several crops has been dropping, which indicates the desire of

farmers to change their production pattern (where the crops are administered,
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- Table 7

Price Scenario Area

Crops Region 1974

1975

1976

1977

1978

1979

1 946764
307317

198646

1030715
19738
0

771969
249337
348633

20257
5740
3070

49)
o
64595

73842
113217
56576

59066
8540
9540

5542
6922
587

9899
27012
171297

43533
2399
108

4196
1893
21032

871023 - .

322068
199264

1153027
36436

0

689387
202314
327715

18434
8721
3578

368
353

48446

56625
104160
39603

55040
7686
8586

4932
9928
481

9701
40518
179862

36340
1679
81

- 3273
2742
22085

801341
256640
188973

1242187
67261
0

810168
145666
308052

16775
13251
4170

276

652

36335

57100
165799
62375

52838
6917
7727

5629
8439
510

11641 .

60777
188855

44760
2718
61

2553
2034
21643

737234
205647
183015

1266688

53895

0

745355

104880
2R9569 -

20283
20134
4860

207

1204
27251

45109
152535
43663

50724
16225
6954

6424
7173

541

13969
54858
183189

55131
1903
46

2943
2946
21210

678255

163392 -

161053

1269299
42821
-0

685727
75514
272195

24524
16732

5664

155
903
20438

35636
1140332
30564

48695
5603
6259

7332
10288
- 574

13690
49097
1177693

47413

1332

35

2296
- 2179
22272

623995
129741 -
141727

1227259
34025
0

630869
54370
255863

29652
25423
5607

116
677
15329

28152
129105
21395

45747
5043
5633

8368
14755
609

13416
43945
172362

40775
932
26

2646
3156
21827




Table 7 (cont.)

Crops Region

1974

1975

1976

1977

1978

1979

12

0
88451
385697

0
25103
- 41

962564

314044
109994

96718
203833
67409

3009
10114
26091

38184

7831
5

33826
14251

537

49884
30631
11802

69791
13750
3433

61201
30642
8387

61166
21734
6527

0

131880

386037

0
26107
62

885559
426915
138592

0
0
0

0
117168

386038

0
27151
31

814714
359739
127505

0
0
0

0
104679
386039

0
28237
47

49537
361630
117305

0
0
0

8473
11030
26104

73333
73355

20
57002
21674

2117

67341

129938
46110

87102

18597

8346

105755

- 35472

18426

163754
94660
14410

0
92730
386040

0
- 28200
71

689574
294706
109342

0
0
0

8304
8824
19578

91153
155783
32

67832
24925
3345

83705

152098
72623

113189
16474

13145

126906
37246
23954

277563 .

201626
22696

0
118189
386041

0
23406
107

634408
268966
100595
0
0
0

14075
7059
22613

113303

0132323

50

80720
28664
5285

104045
135367
114381

147089
14595
12882

152287
39108

- 31140

470469
205027
35346




Table 7 (cont.)

1974

1975

1976

1977

1978

1979

66035
22316
11577

55386
23655
7727

1203335
298588
116254

833149
210595
134680

90477
37949
14480

106799
13309
9940

1000789

46038
9809

4739
3453

0 .

81335
42146
18234

60925
26021
9272

934442
268729
109395

776372
202171
115825

89572
39846
15494

105731
13176
9841

120725
. 69296
10608

8033
5884
0

100180

78453 -

28719
67018
28623
11126

856275

241856

141313

745317
201730
99610

92259
41838
16579

104674
13835
9743

144604
104304
11473

7872
4311
0

123392
66477
45232

173720
31485
13351

918904
217670
164655

715504
279560
85665

95027
43930
17740

109908
14527
9646

173207
156998
12408

7715
3176
0

151982
55853
71240

- 81092

34634
16021

946424

195903

212068

686884

268378
73672

97878
39316
18982

115403
13134
10128

207467
236313
13419

7561
2320
0

187196
46932
103068

89201
38097
19225

870641
176313
219178

659409
257643
63358

100814
41282
20311

121173
13791
10027

248504
240725
14513

12816
1695
0
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" Table 8

Price System
Absolute Differences in Area

Crops Region 74-75

75-76

76-77

77-78

78-79

1 75741.00
' -14751.00
-618.00

-122312.00
-16698.00
0.00

82582.00
47023.00
20918.00

1823.00
-2981.00
-508.00

123.00
118.00
16149.00

17217.00
9057.00
16973.00

4026.00
854.00
954,00
610.00
-3006.00
106.00

198.00
-13506.00
-8565.00

7193.00
720.00
27.00

923.00

-849.00"

-1053.00

69682.00
65428.00
10291.00

-89160.00
-30825.00
0.00

-120781.00
56648.00
19663.00

1659.00
-4530.00
-592.00

92.00
~-299.00
12111.00

-475.00
-61639.00
-22772.00

2202.00
769.00
859.00

-697.00
1489.00
-29.00

-1940.00

-20259.00
-8993.00

-8420.00
-1039.00

20.00

720.00
 708.00
442,00

64107.00
50993.00
5958.00

-24501.00"

13366.00
0.00

64813.00
40786.00
18483.00

-3508.00

- -6883.00

-690.00

69.00
-552.00
9084.00

11991.00
13264.00
18712.00

2114,00
692.00
773.00

-795.00
1266.00
-31.00

-2328.00
5919.00
5666.00

-10371.00

815.00
15.00

-390.00
-912.00
433.00

58979.00
42255.00
21962.00

-2611.00
11074.00
0.00

59628.00
29366.00
17374.00

-4241.00

©3402.00

-804.00

52.00
301.00
6813.00

9473.00
12203.00
13099.00

2029.00
622.00
695.00

-908.00
-3115.00
-33.00

279.00
5761.00
5496.00

7718.00
571.00
11.00

647.00

767.00

-1062.00

54260.00
33651.00
19326.00

42040.00
8796.00
0.00

54858.00
21144.00
16332.00

-5128.00
-8691.00
57.00

39.00
226.00
5109.00

7484.00
11227.00
9169.00

1948.00
560.00
626.00

~1036.00
-4467.00
-35.00

274.00
5152.00
5331.00

6638. 00
400. 00
9.00

-350.00
-977.00
445,00




Table 8 (cont.)

Crops Region 74-75

75-76

76-77

77-78

78-79

12 . 0.00
-43429,00
~340.00

- 0.00
-1004.00
-21.00

77005.00
-112871.00
-28598.00

96718.00
203833.00
67409.00

60.00
-7120.00
6523.00

-9279.00
-9961.00
-3.00

-6427.00
-2138.00
-311.00

6299.00
-18954.00
-6786.00

1396.00

-9680.00
-1974.00

-12240.00
-1532.00
=-2516.00

4169.00
. =24559.00
718.00

0.00
14712.00
-1.00

0.00
- =1044.00
31.00

70845.00
67176.00
11087.00

-2050.00
3447,00

-3033.00

-11534.00
-22631.00
-5-00

-7648.00
-2458.00
-492.00

-10591.00
-30683. 00
-10688.00

1368.00
2614.00
108.00

-14688.00
-1609.00
-3271.00

-39613.00

-52311.00
-3340.00

0.00
12489.00
-1.00

-1086.00
-16.00

65177.00
-1891.00

- 10200.00

-3474.00
2757.00
-3503.00

-14336.00
-32932.00
-70 00

-9101.00
-2827.00

-777.00

-13165.00
-49670.00
-16834.00

-20075.00
2219.00
-3047.00

-17626.00
-1689.00
-4252,00

-67144.00
3944.00
-5261.00

0.00
11949.00
-1.00

0.00
37.00
-24.00

59963.00

66924.00
7963.00

0.00
0.00

169.00
2206.00
6526.00

-17820.00
-82428.00
-12.00

-10830. 00
-3251.00
-1228.00

-16364.00
-22160.00
-26513.00

-26087.00
2123.00
=4799.00

-21151.00
-1774.00
-5528.00

-113809.00
-106966.00
-8286.00

0.00
~25459.00
-1.00

0.00
4794.00
-36.00

55166.00
25740.00
8747.00°

~0.00:
0.00
0.00

-5771.00
1765.00
-3035.00

-22150.00
23460.00
-18.00

-12888.00
-3739.00
-1940.00

~20340.00
16731.00
~41758.00

-33900.00
1879.00
263.00

-25381.00
-1862.00
-7186.00

-192906.00
-3401.00
-13050. 00




Table 8 (cont.)

Crops Regioﬁ 74-75

75-76

76-77

77-78

78-79

23 -15300.00
: -19830.00
-6657.00

-5539.00
=2366.00
-1545.00

£ 268893.00
29859.00
6859.00

56777.00
8424.00
18855.00

905.00
-1897.00
-1014.00

1068.00
133.00
99.00

-19936.00
-23258.00
-799.00

-3294,00
-2431,00
0.00

-18845.00
-36307.00
-10485.00

-6093.00
-2602.00
-1854.00

78167.00 .

26873,00
-31918.00

31055.00
441.00
16215.00

-2687.00
-1992.00
-1085.00

1057.00
-659.00
98.00

-23879.00

-35008.00
-865.00

161.00
1573.00
0.00

=23212.00
11976.00
-16513.00

-6702.00
~2862.00
=2225.00

62629.00

24186.00
'=23342.00

29813.00
77830,00
13945.00

-2768.00
-2092.00

-1161.00

-5234.00
-692.00
97.00

-28603.00
=52694.00
=-935.00

157.00
1135.00
0.00

-28590.00
10624.00
-26008.00

-7372.00
-3149.00
-2670.00

-27520.00
21767.00
-47413.00

28620.00
11182.00
11993.00

-2851.00
4614.00
-1242.00

-5495.00
1393.00
-482.00

-34260.00.

-79315.00
-1011.00

154.00
856.00
0.00

=35214.00
8921.00
-31828.00

~8109.00
-3463.00
-3204.00

75783.00
19590.00
-7110.00

:27475.00
10735.00
10314.00

~2936.00
=1966.00
-1329.00

'=5770.00
-657.00
'101.00

=41037.00
-4412.00
=1094.00

-5255.00
625.00
0.00 .
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Table 9

» Price System
Percentage Differences in Area

Crops Region 75-76 76-77 77-78

1 8.00 8.00 8.00
' 20.31 19.87 20.55
5.16 3.15 12.00

—7073 -1097 -0021
-84.60 19.87 20.55
0.00 0.00 0.00

-17.52 8.00 8.00
28.00 28.00 28.00
6.00 6.00 6.00

9.00  =-20.91 -20.91
-51.94 -51.94 16.90
-16.55 ~  =16.55 -16.54

25.00 25,00 25.12
-84,70  =-84.66 25.00
25.00 25.00 25.00

-0.84 21.00 21.00
-59.18 8.00 8.00 -
- =57.50 30.00 30.00

4.00 4.00 4.00
10.01 10.00 9.99
10.00 110.00 9.99

-14.13 -14.12
15.00 15.00
‘-6003 —6.08

-20.00 -20.00
-50.00 9.74
-5.00 3.00

-23.17  -23.17
-61.88 29.99
24.69 24.59

22.00  -15.28
25.82 -44,84
2.00 2.00




Table 9 (cont.)

Crops Region 74-75 75-76 - 76=717 77-78

12 : 0.00 0.00  0.00 0.00
-49.10 11.16 10.66 11.41
-0.09 -0.00 -0.00 -0.00

0.00 0.00 0.00 0.00
-51.22 50.00 -51.61 -51.06

8.00 8.00 8.00 ' 8.00
-35.94 15.74 -0.53 . 18.51
- =26.00 8.00 8.00 6.79

100.00 0.00 0.00 0.00
100.00 0.00 ~0.00 0.00
100.00 0.00 0.00 0.00

1.99 -69.52 -69.49 1.99
-70.40 20.00 20.00 20.00
25.00 -15.50 -15.50 25.00

-24.30 -24,30 -24.30 -24.30
-127.20 -127.20 . =81.47 -112.37
-60.00 -62.50 -53.85 -60.00

-19.00 -19.00 - =19.00 -19.00
-15.00 -15.00 -15.00 -15.00
-57.91 -58.02 -57.99 -58.01

12,63 - =24,30 -24.30 -24.30
-61.88 -61.88 -61.88 -17.05
-57.50 -57.50 -57.50 =~ =57.50

=70.40 11.16 10.66 11.42
-57.50 2.00 -57.50 -57.50

-20.00 -20.00 -20.00 -20.00
-5000 -5.00 -5000 -5000
-30.00 -30.00 " =30.00 -30.00

6.82 -69.50 -69.50 =69.50
-113.00 -113.00 4.00 - -113.00
11.00 -57.50 -57.50 =57.50




Table 9 (cont.)

Crops Region 76-77

23 : -23.17
: 15.27

-10.00
-10.00

—7. 31
10,00
-16.52

4,00
-38.58
14.00

-3.00
-5.00
-7.00

-5.00
-5.00
1.00

-19.78
-50.52
-8015

1.99
26.33
0.00
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Table 10

Original Area

Crops Region 1974

1975

1976

1977

1978

1979

1 946764
307317
198646

1030715
19738
0

771969
1249337
348633

20257
5740
3070

491
471

64595

73842
113217
56576

59066
8540
9540

5542
6922
587

9899
27012
171297

43533
2399
108

4196
- 1893
21032

880928
283220
181842

1030818
16625
0

786734

252798

354418

21801
5758
4231

396
570
57401

78443
11463
52496

77363
11210
11003

5284
6366
531

11426
33137
173461

51718
2604
142

3496
1615
27539

829341

256872
161415

1056580
17228
0

812275
239531
1343782

21709
6608
3766

1236
666
61682

89570

108279

61789
75320
14186
14268

2700

10453

377

12076
37559
192845

44436
2818
236

2919
1435

26445

969982

288418
172965

1021100
16390
0

685916
197411
323824

25296
7003
4107

707
436
47166

96663

123229
71898

70897
10883
13428

4535
9981

829

9008..

38260
202037

55599
2823
151

2726

1440
35845

821177
225461
141965

1011109
13959
0

1783176
241362
355520

20650
5910

4355

961
275
34268

72082
99409
67463

84890
15000
13933

5082
7074
630

. 8699
38007
200886

57432
2333
153

12219
1204

19925

826566
222083
146880

1019316
17367
0

796804

227359
361130

20434
6214
4357

455
135
21687

74925
109546
65038

79529
15030
12196

4756
8033
480

0
0
0




Table 10 (cont.)

Crops

Region

1974

1975

1976

1977

1978

1979

12

0

- 88451

385697

0
25103
41

962564
314044
109994

96718
203833
67409

3009
10114

26091 .

58189
7851
5

33826
14251
537

49884
30631
11802

69791
13750
3433

61201
30642
8387

61166

0

86487

382269
0
19985
420

947764

341826

136163

137107
196053

70534

4228
7568
14838

35664
8235
36

38087
15740
666

- 54782

35002
14391

83223
15299
4033

76730
32372
8950

66518
36250

(VN

71337
373726

0
27229
1059

977478
380172
132663

135651
207605

57358

6038

8503
16122

45092
8875
99

54499

18805
866

56221

35761

17005

82469
14411
4106

- 63062
28996
5917

74873
24755

0
52766
340368

0
12783
2608

884843
309687
128173

151541
223304
67397

8139
14314
14474

82137
11826
184

56181
21004
1147

55680
35240
14723

81897
15278

5137

50982
28281
6167

76397
25846

0
56342
356798

0
20328
128

937396
325513
141642

170937
261273
61342

5954
9508
13720

53365
11196
189

41846
20764
608

59422
38987
14677

86701
15774
4924

54668
33324
2164

81473
25187

0
43899
345439

0 .
12740
449

943817
326172
143010

150111
269965
51577

6711
9765
6704

56210
12535
87

47070
25474
813

63842
48787
15000

94410
14750
4059

48895
33551
5217

99927
26625




Table 10 (cont.)

Crops

Region

1974

1976

1977

1978

1979

23

66035
22316
11577

55386
23655
7727

1203335
298588
116254

833149
210595
134680

90477
- 37949
14480

106799
13309
9940

100789
46038
9809

4739
3453
0

1975

73482
23849
9425

60779
23409
5738

1238740
306713
142578

820632
187172
116144

94276
40082
15106

112572
13224
10011

107488

48501

9429

4728
1868
0

79414
24283
8662

59367
23376
5199

1255712
319936
135102

757393
187074
101337

102946
42817
18052

126853
12978
12078

112127
53590
9439

7837
4137
0

77073
25222

9929

58207
19614
6550

1235240
322420
139100

839983
196204
121418

105541
43927
18922

130383
12970
12217

110004
44477
10179

13125
6465
0

81879
23725
8124

70732
20102
6351

1312217
337185

139749

748299
142630
102379

107855

46214

20118

133063
13857
11992

108295
57137
10192

7600
3743
0

94298
31920
8486

65316
19390
4925

1245681
348083
152189

774827

166551

89748

109427
47773
20830

135798

14163
12469
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Table 11

Day System Area

Crops Region 1974

1975

1976

1977

1978

1979

1 946764
307317

198646

1030715
19738
0

771969
249337
348633

20257
5740

3070

491
471
64595

73842
113217
56576

59066
8540
9540

5542
6922
587

9899
27012
171297

43533
2399
108

4196
1893
21032

871023
267366
174808

896341
17172
0

689387
179523
327715

24493

8721

3578

368
353
57722

56625
180855
39603

55040
7686
8586

4932
9928
623

9701
40518
179862

36340
1679
- 81

4836

2742
22085

769839
239653
153831

940642
14257
0

669437
171300
308052

26298
13700
4030

- 239
230
42743

20817

195049
62375

50883
6242
7981

5320
5170
519

11641
39708
188631

36772
907
44

4933
2797
22086

708252
198688
135371

771326
11820
- 0

615882
123336
289569

31797
20816
4697

179
425
32057

16445
179445
43663

48848
5618
7183

6072
7415
550

11408
37083
182972

45292 .

635
33

5686
4051

21644

680580 .

212083
119126

870795
25249
0

665891

96787 .

272195

26552
7524
4661

233
672
28341

38956

239515
32990

67935
11691
6259

5081
6061
496

11180
38136
164155

48484
1310
27

- 3473
2049
20605

626134
184512
104831

879503

- 21967

0

612620
69687
255863

28411
6847
4614

175
. 874
21256

30775
234246
23093

65218

- 10522

5633

5132
6122
501

10956
37373
159230

41696
917
20

3542
1660
20193




Tabie 11 (cont.)

1979

Crops

Region

1974

1975

1976

1977

1978

12

0
88451
385697

0
25103

41

962564
314044
109994

96718
203833
67409

3009
10114
26091

38184
7831
5

33826
14251
537

49884
30631
11802

69791
13750
3433

61201
30642
8387

61166
21734
6527

0
131880
410493

0
26107
62

1109450
500083
138592

0
0
0

2949
17234
30135

47463
17792
8

40253
16389
848

43585
49585
18588

90693
23430
5407

73441
32174
10903

56997
46293
10280

0
85759
387820

0
27307
31

1117150
540604
149639

0
0

ov’

7629
13188
27511

52208

33805

17

47901
18847
1340

55806
43635
35318

104298
28116
14599

91177
33783
14174

99529
44442
23644

0
79269
387821

' 0
28399
47

1235413
511298
145051

0
0
0

12931
10550
31775

64895
76805
27

57002
21674
2117

69367
70636
55626

135535
28158

22993

109412
35472
18426

168702
84848
37239

0
99322
398140

0
29366
71

897628
500485
154037

0
0
0

11280
13982
17759

55904
72371
36

67832
24925
3345

59875
51734
41108

122066
28512
13625

126906
37246
. 23954

145565
84501
23529

0
96342
398141

0
30541
107

915580
460446
141714

0
0
0

16920
16778
19535

61494
115794
54

80720
28664
5285

65863
58977
61662

140376
33608
13353

152287
39108
31140

218348
126752
35294




Teble 11 (cont.)

Crops  Region 1974

1975

1977

1978

1979

23 66035
| 22316
11577

55386
23655
7727

1203335
298588
116254

833149
210595
134680

90477
37949
14480

106799

13309
9940

100789
46038
9809

4739
3453
0

81335
42146
18234

60925

26021 -

9272

934442
268729
109395

776372
202171
115825

89572
39846
15494

105731
13974
9841

120725
69296
10608

8033

5884

0

1976

88655
56054
30998

67018
28623
11126

1034045
354187
123182

767830
159143
98266

92259
39050
16718

111018
13835
9743

126897
70197
11168

13655
3315
0

109196
49143
48822

73720
31485
13351

1080973
318768
170477

737117
232763
84509

95027
41003
17888

116569
14527
9646

151997
105661
12078

23145
2527
0

93214
69825
75281

81092
34634
16021

1077090
311087
290597

707632
198171
73672

97878
44758
17562

115403

15252

10742

127243
58122
11040

20132
7162
0

101603
92867
106083

89201
38097
19225

1137913
326641
318856

679327
190244
63358

100814
46996
18791

121173
15099
10635

134878
61609
11371

30198
5730
0
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_but where they are not, it is an indication of the direction of the market
forces). Tables 8 and 9 present the absolute and percentage difference
(respectively) in the Priqe‘System areas for 1974-79.1

The breakdown of net returns by governorate is presented in Table 12 for

1975 and 1979. The effects of the higher prices on the per feddan net returns

are presented in Table 12. The interesting feature of the change in net
returns is that the higher prices seem to have causea»a depression of
agricultural income in some governorates, while the increase in the others
more than offsets that drop as the aggregate net returns increase. This
phenomenon highlights some of the features of the analysis, namely:
(1) Optimization models of this nature assume a highef degree of resourcé
mobility than can be achieved. In this model, resources are defined by
governorate except for water whichris defined by region, but étill this does
not seem to be the cause of the problem. (ii) The oftimization models vofk on
optimizing some friction without regard to distributional effects which were
deliberately omitted to allow efficiency effects to dominate. To this end we
have succeeded in identifying which crops would be affected by a price
increase for the major crops and in which areas. -~

The change in acreage on a Gerrnorate basis can be gauged by comparing

the écreages2 in Table 13 to those presented in Table 14 (for the Day system).

l1as previously mentioned, the signs are to be read in reverse, thus a
t-ve is actually a-ve and vice versa. '

zihe tables list only a sample of 2 governorates from each region since
the full set of governorates' allocation is presented later.




Table 12

Price System Net Returns
by Governorate (L.E. x 104)

7 1975 1979
Governorate Aggregate Per Feddan Aggregate Per Feddan

Alexandria 265 99,05

Beheira . 16063 . 108.00 132.65
Gherbiya - 8251 95.41 ~ 139.88
Kafr E1 Sheikh 9273 106.38 | 161.97
Dakahliya 11599 90.77 | 362.09
Damietta 2113 ©105.11 327.21
Sharkiya 19979 156.67 231
Ismailiya ' 956 105.72 199.53
Suez 60 37.44 43,61
Minfiya  154.34 : 208,93
Kalyubiya o - 137.24 ' 265.58
Giza | . 109.75 | 448.55
Beni Suef | 92.44 | .o
Fayum 67.76 . 175,93
Miuya - 69.17 : » 312.30
Assyut |  76.78 1612
Sohey © 68.26 | 86.09

Quena : 139.08 128.59

Aswan , 114.98 - ’ - 31.06




‘Table 13

Price System Crop Area
(x103)

1975 1979
DKH | SHR | FAM | MNY | SHGC | ONA | DKH | SHR [ FAM | MNY | SHG | ORA

92 534 120 114 .31 ‘ 141
' 36 364 250 34
76 : . 610
18 3.57 12 5.6
48 116 15
48 28 21
8.58 5.63

481

1
2
3
4
5
6
7
8
9




Table 14

Day System Crop Area

(x103)

1975

1979

[ FAM | MNY

| SHG | ONA

1
2
3
4
5
6
7
8.
9

DKH | SHR | FAM [ MNY [ SHG | QNA

336 534 267 107
17 ‘
111 124
24
: .353

21
69
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Some very interesting deductions can be draﬁn from such a comparison. For
example, in the case of cotton in 1975 (or alternatively the first year of a
price increase) the Northern acreage is concentrated 1n Sharkiya (534,616
feddans) and Dakahliya (336,406). But when the price is revised, the acreages
change to Sharkiya (534,617), Gharbiya (244,317), and Dakahliya (92,089) which
{s consistent with the Day system crop shadow prices. Table 14 shows that the
next governorate to be expacted to be used for expanding cotton,acréage was
Gharbiya. For exaﬁple, in Suez the shadow pricea show that the crops to be

brought in next (if more land is to be used) are sesame and maize, which is

exactly what happens since these crops are facing pressure from the now higher

valued crops (the four major ones) in the most productive areas, which means
vthat the displaced maize and sesame acreage is to be replaced elsewhere.b This
is why in Price 1975, Suez is produ;ing those two crops in addition to its
beans acreage. Examples of the shadow prices for the Price system CIOp TOWS
and columns appear {n Tables 15 and 16 for 1975. A shadow price of less than
20 percent of the price 1s specified as being the maximum acceptable level for
deciding whether to introduce a crop, when it is not specified in the
solution. Under the price scenario advocated in Price system 1975, production
of cotton is favored in the following Northern Governorates: Gharbiya,
Dakahliya, Sharkiya (already selected by the_model); ahd Behera, Kalyubiya,
and Minufiya (based on above argument).  Production in Kafr El Sheikh is not
recommended (given the available i{information), and cotton should be
discouraged in Ismailiya, Damietta, and Alexandria. The argument could be
easily extended to cover all crops in all the Governorates for each year

1975-79.




~ Table 15

Crop Row Dual Values
Price System 1975

Cotton

Rice

Wheat

S. Cane

- Maize

L.

Berseem

Oranges

ALX

BHR

GMR

KFR

DKH

129.01

60,84

55.74
70.67

55.74

72.67

55.74
77.77

NA

63.62

53.32
56.33
48.94
48.94
55.65
54,3;
48.94
67.67

48.94

121.93
113.62
114.65
115.88
115.70
112.04
120.12
113.68
NA
NA

NA

NA

NA

22.76
17.46
15.56

17.67

-15.33

16.51

15.22

- 18.97

17.62

14.33

15.83
17.25

16.50

17.82

15.49
17.05

18.04

19.62

25.26

- 16.92

25.30
23.98
23.42
“16.58

16.57

16,75

30.68

NA

14,38

- 6.90

7.47
9.57
6.75
14.35
9.20
14.11
6.24
6.24
6.96

7.77

28.00

28.00

29.42
28.00
28.00
28.00
29.94
28.00
29.80
29.99-
31.36
28.00
28.00
28.00
28.00
35.15
28.00

28.00

31.74

35.65
39.72
35.65
61.02
42.03
50.27
56.00
37.81
75.37
44,60
38.85
45.75
41.83
35.65
54,81
41.93
35.65
94.44

91.75




Table 16

Crop Column Dual Values
Price System 1975

Cotton

S. Cane “"Maize L. Berseem

Oranges

ALX 73.27

BHR 5.1
GMR 0
KFR

DKH |

2,09  7.48
10,47 0

9.15 0
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The dynamics of the solution aiso provides valuable information since 1t
demonstrates how the relative positions of governorates could cﬂange‘between
years. For example, Tice in 1975 under the price scenario is shown by the
model to be produced in Behera, Kafr El Sheikh, Damietta. Ismailiya, Faymu
and Gharbiya, Dakahliya, Sharkiya, and Alexandria under the shadow price
criterionl. For 1979 thé 1ist becomes: Kafr El Sheikh, Dakahliya, Sharkiya,
Faymu (model selection) and Ismailiya, Alexandria and Beheira (shadow price
criterion), vhile Damietta and Gharbiya have become marginally unfavorable.
This ;heﬁ leads us to the conclusion that, once a governorate is proven
acceptable for growing certain crops, it does not automatically follow that
this advantage will'rgmain indefinitely, even if the prices are raised
relative to other prices. |

The final aspects of the Price system to be discussed are the primai and

'dual values on the upper and lower flexibility restraints (bounds) since thesé

values give us a marginal valuation of policy changes. For Day 1975, the

crops at their upper bounds are the higher valued ones in general; thus the

-list includes: peanuts, garlic, sugar cane, sesahe, nili sorghum, maizg,
winter onions, summer and nili potatqes, winter, summer and nili tomatoe;,
ﬁinter, summer and nili vegetablés; fruits, oranges, melons, and summer
onions, althoggh notnin all three regions in every case. By revising the
price of the four major crops in the Price 1975 run,- the list becomes: cotton,
peanuts, garlic, sugar cane, gsesame, nili sorghum; maize, winter onions,
‘summer potatoes, nili potatoes, winter, summer and niii tomatoes, winter,

summer, and nili vegetables, fruits, melons, and summer onions, and again not

’lThis 1ist for rice actually contains all governorates with the technical
and climatic conditions favorable to rice, thus we see that then is
uneconomic for rice production.
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all crops have hit‘the upper bounds in éll three regions; These lists
.1dentify which crops would tend to bg favored for expansion and which would
~ not (the complement of these crops out of the totéi crop list). HoweQer, the

. change over time is also of great relevance, and this information (dynamic
movement)! 1s included in the tables on régiohal cropping activity. Limiting
the-results to the 1975 and 1979 models for both regiong, the dual vaiues are
pfesentéd in Tables 17, 18, 19 and 20. |

Examination of the:dual values reveals that thé price changes hefe»indeed
affected bofh the upper and lower bound duals.

1. Upper ﬁounds: For the purposes of this discussion we must classify
crops accqrdihg to their market structure, i.e., either administered or free.
In general, one woﬁld expect the administered crops not to be at their upper
bounds (they ére administered so as to keep their profit margins déliberately
low as a means of subsidizing the industry and/or consumers). Applying the
higher érices should help free these crops and move tﬁem towards their upper
bounds, and since this useévup acfeage that could otherwise have been used by
other crops, oné would expect that some of the other crops would move down
- from their upper bounds.

| " As an example, Table 17 shows that revising the prices for cotton and
‘rice has caused them to be at their upper bounds,(Pricé model) in thevmiddle
region. Also, revising the price for sugar .cane has caused more pressure on
its upper bounds since the dual value changed from 31 62 to 309.11 in the

middle region and from 8.48 to 224.89 in the southern region.

IThese are the primal values refér:ed to earlier.




Table 17

‘Dual Values on Upper Bounds

: North ’ Middle
Crop ‘Day Price Day Price

Cotton 18.58

Rice 132,35

Wheat ' _ :
Peanuts ' 139,98 155.99  155.99
Lentils ’

Beans

Barley

Garlic : 85.83 12.93

Sugar Cane 309.11 8.48 224,89
Flax :

Sesame : 20.18 .73.06 45,58 45.58
S. Sorghum - 14,37

N. Sorghum o ‘ . 22.2 - 39.67 39.67
Maize : 10.32 6.79 6.79
W. Onions. 49,47 35.97 22.42

S. Potatoes 375.02 207.59 321.73  313.81 292,71 292,71
N. Potatoes 314.64 314.64 246,54  246.54 384,86  384.86
W. Tomatoes 171.85 158.35 - 221.99 167.35
S. Tomatoes 94,94 75.56 76.84 30.34 - 30.34
N. Tomatoes 330,40  330.40 119.25 119.25 84.37 84,37
W. Vegetables : ‘ 39.34 25.84 32.69

S. Vegetables 206.45 26.98 169.69 169.69 232.33  232.33
N. Vegetables 147.61 147.61 136.40  136.40 - 109.70 109.70
Long Berseem ' '

Short Berseem . - '

Fruits ' ' ' 117.67 96.25 170.95 116.31
Oranges ' : 2.23 '
Melons 224,17 © 265.64  266.92 210.76 -~ 210.76
S. Onions . 44,45 117.74  119.02 :




Table 18

1975 Dual Values on Lower Bounds

North Middle
Crop Day Price. Day Price

Cotton 368.48 396.57 76.18
Rice 9.42
Wheat 376.18 ~ 297.60 9.62 60.14
Peanuts ' 75.98 .
Lentils 331.33 332.79 39.52 ' 54,63
Beans 331,79 335.84 84.20
Barley 330.73 335.71 40,32 135.74
Garlic 263.50 275.27 , : 41.70
Sugar Cane 287.70 178.46
Flax ‘ 332.64 332.64 33.30 : 158.76
Sesame , 139.55
S. Sorghum
N. Sorghum
Maize : _ 157.11
W. Onions 166.79  178.55
S. Potatoes
N. Potatoes
W. Tomatoes
S. Tomatoes 72.49
N. Tomatoes _
W. Vegetables 227.81 232,79 42,33
S. Vegetables ' '
N. Vegetables :
Long Berseem 346.32 346.32 44,94 58.44 56.40 - 111.04
Short Berseem 386.12 386.12 84,74 98.24 . 96.20 150,84
Fruits 16.56 183.93 _

~ Oranges 210.70  383.12 4.30 7.40 62.04
Melons ’ ' v
S. Onions




‘Table 19

1979 Dual Values on Upper Bounds

North Middle
Crop Day Price Day Price

Cotton

Rice 13.58

Wheat ' :

Peanuts . - 118.67 ; 66.20
Lentils :
Beans

Barley . _

Garlic 443,26 440,42 586.50 580.27
Sugar Cane '
Flax . :
Sesame 75.40 22,93 : . 63.99
S. Sorghum : : '

N. Sorghum :
Maize 27.18 ]
W. Onions 121,64 120.56 25.60 ‘ 12,13 14,26
S. Potatoes 595.30 - 504,76 137.45 _ 373.31 373.31
N. Potatoes ~621.80 621.80 370.22 = 370.22 529.45 529.45
W. Tomatoes 413.30 413,30 179.90 167.60 167.60
S. Tomatoes 462,88 349,60

N. Tomatoes 469.50  469.50 383.76  383.76 337.40  337.40
W. Vegetables 194,96 194,96 245,50 ; 186.0 © 186.0
S. Vegetables 539,28  448.74 24,20

N. Vegetables 416.32 416.32 326.16 326,16  358.08 358.08
Long Berseem : 104.30 o
Short Berseem ;

Fruits 415.43  313.88 ~ 86.0  281.60 25.71 . 25.30
Oranges 228.83 137,22 192,63

Melons 1062.34 - 968.08 495,44 - 417.76.  417.76
S. Onions 178.61 88.08

5.77 63.64  63.64




Table 20

1979 Duai Values on Lower Bounds

North Middle South
Crop Day Price Day Price Day Price

Cotton 8.96 10.39 415,43 115.68 394,54 ~ 320.88
" Rice 391.35 96.50

Wheat 171.65 156.88 38.86  296.23 190.17 173.88

Peanuts - - 235.95 . 88.25 88.67

Lentils 94,30 94,30 242,22 45,21 45,21

Beans 95,31 95.31 137.00 84.58 84,58

Barley 125.65 118.35 50.93 139.58 164.69 164.69

Garlic _ ‘ ’

Sugar Cane 125.72 219,09 415,91 680.49 372,13  372.54

Flax 72.09 72.09 ‘ 2.30 113.79 54.89 55.31

Sesame’ 236.42 : 172,92 172.92

S. Sorghum 370.41 ' 295,37 295,78

N. Sorghum - B81.39 v

Maize = - - 373.13 282.69  283.11

W. Onions o 575,00

S. Potatoes ' T 221,40

N. Potatoes

W. Tomatoes ‘ : 65.60

S. Tomatoes 350.52

N. Tomatoes '

W. Vegetables :

S. Vegetables . 334.65

N. Vegetables

Long Berseem 409,44

Short Berseem 142,17 142.17 5.71 304.71 137.93

Fruits : o ~ -

Oranges ' 14.68 198.69

Melons :

S. Onions : 358.72 854.17
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For the free crops group, one wouid‘expect that the effect of higher
vprices for the administered crops would cause that group's-dual values on
upper bounds to drop. The reason is that the higher prices (say) for wheat
would cause its revenue to be relatively more attractive than before, compared
to the free crops (but may be still less than for these crops), and, as such,
wheat will. be competing for land with these crops, which would cause their
shadow prices tovfall. This is true of all crops except for a few cases,
namely sesaﬁe, summer sorghunm, and summer onions in the middle region in 1975;
and peenuts, sesame, fruits, orenges in the middle region in 1979. The reason
seems to be due to the comparative advantage this region has for these crops.
Looking at the cross—sectienal eﬁange in these values by crop for each region
indicates the most efficient crops. For example, in the south in 1975, the
most efficient was nili potatoes at a value of 384.86, a situation which is
~also maintained under the price system. |

2. Lower Bounds: These represent the cost of policy action, i.e.,

regional minimum acreage requirements, for the administered crops and the

cost of demand for the free crops. . One should expect the dual values to drop

for the crops for which we raise prices, because there would be more incentive
to produée’them and less»preseure to stop growing them. For the other -crops,
that price rise will cause their values to increase as-the price incentive
causes resources to start to be directed to the higher valued crops. This
trend happened except in a few cases wﬁich for 1975 eere-northern cotton
 (4ncrease in dual values instead of drop) and.for 1979 northern cotton,
barley, middle wheat, summer sorghum, maize, orenges, and southern cotton.
Thevcase for cotton is clear since by changing the price structure 1: seems

that (even though its price has been raised) the other three major crops have
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become more rewarding. So, for example, in the north in 1979, the dual value
on cotton's lower bound changed from 8.96 to 10.39, which means that it is

~ even more inefficient now (under the Price system) because the model would

/o : :
like to reallocate its land to sugar cane with the highest value at 219.01.

IV. APPLICATION OF RESULTS

" The estimated results of our model, if they are to be useful (and
‘usable); should now be examined in the context of actual policy. It is hoped
that by nowvthe reader has some appréciétion of the overwhelming array of
" figures that the computer model hac generated. There is no scope for
presenting all the results nere, jet alone discussing and analyzing themn;
accordingly, only a subset of the results is presented.

A major problem that the results posed to analySis is due to the myopic
optimization criterion of LP's, which resulted in only a subset of crops being
grown in each governorate. This problem could have been tackled by adding
more constraints to the model so that the number of allocated activities
actually increases.’ Such a procedure would have posed ‘enormous computational
problems given the size of our model. The alternative was to improve our
results a posteriori. Thiskwas done by using“the shadow prices on crop
activities to augment the list of crops grown in each governorate.' 1f the
shadow price was within 20 percent of the crop’price, that crop was considered
viable for production in that governorate. This 20 percent was considered to
be a tolerance level representing nonpecuniary considerations or extra-model
pecuniary variables. On that basis we modified the results through modifying
the net return figures for each crop/governorate combination that did not get

specified by the model but passed the 20 percent test. To achieve the
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required resulté, considerablg post-model calculations had to be made, a
p?ocess_which is extremely time consuming and tedious. This 1s why we will
only present’the figures for 1979, which are contained in Table 2l. The
acreage figures resulting from the model which altered prices 1s the cropping
pattern to be expected under the new policy. That is, this is the response
which, if.farmers are optimizing, one would expect to see in reality. We have
to,aad that optimization in this case is purely based on the interests of the
sector. So, for example, the cotton acreage of 46434 in Kalyublya might be
considered too high for transporting its product to textile factories. On the
basis of sﬁch arguments, government officials éould alter the suggested
pattern in favor of such additional considerations, On this éonditional

basis, the cropping pattern is optimal given the specified price changes. The

results are by no means definitive, since they should be modified in three

ways:

‘(1)' The effect of endogenous demand prices for crops.

(2) Modifications to incorporate information not explicitly used in the
model, such as transportation costs or location of demand (whether it is
industry or urbén populatiqn centers).

(3) Improvements in the method for handling the regional cropping mix.

Thus, the way'in which a decision maker could utilize this approach is as
follbws: First, the suggested cropping pattern is optimizédAfrom the
agricutural sector's point of view, based on considerations of-privéte benefit
and on returns to natural resources,v Second, the centralAhuthority then
evaluates the optimality of demaﬁd and linkages, for example, the setting of

some crop processing plant.




" Table 21

Acreage Allocation Under Price Scenario

Crop

Alexandria
Model Original

Beheta

Model

Original

Gharbl}a

Model Original

Kafr ElI Sheikh
Model Original

Dakahliya

Model Original

Damietta

Model Original

Sharkiya
Model Otriginal

Cotton

Rice

Wheat

Peanuts

- Lentlls

Beans
Barley

Garlic

Sugar Cane
Flax

Sesame

S. Sorghum

N. Sorghum
Maize

- W, Onions

-S. Potatoes
N. Potatoes
W. Tomatoes
5. Tomatoes
N. Tomatoes
W, Vegetables
S. Vegetables
N. Vegetables
Long Berseem
Short Berseem
Fruits
Oranges

" Melons

»S. Onions

7654 4131

4269
10702
16647

27002
20

1418

163019
246434
174544

279505

52071

32886

168942
81711

25067

50583
6806

159120

183172
129982

162875

212840
151416
59827
33774
45

139502
139562
67570

126874
96978
98325

34 56
3335 7970

25288 934
4326 264

3829
6075

4968
140167

20900
10994

43284
212393
33533

121255
222150
104724

163398

31919

19705
49398
290152

186648
293233
152866

2

103344
191128
125512

5539

208 9
14736 3403
26515 7145

Jost
17757

1468
9735

146018 57495

33860 5131

31866

7439

156469 8530

203082 222075

16558 14208

17372
3890

3018
653

52316 12094

34161

37651
16122
25296

9215
87452

104240

127900
181791
154077

7021

136941
159042
168971

5172
7621 17473
8964
434)
11455

1579
742
7311

205112

46848
46558

1852
214

125647
85096
25021

165516

33331
" 30807
18649
216936

21241
32509

36883
21587

4960 1056




Table 21 (cont.)

Tamailiya
Model ~Original

Suez

Model

original

Minufiya

Ooriginal

Kalyubiya
Model Original

Beni Suef

Model

Model

Original

Fayum
Original

Cotton
Rice
Whesat
Peanuts
Lentils
Beans
Barley
Garlic
Sugar Cane
Flax
Sesame
S. Sorghum
N. Sorghum
Maize

" W. Onions
S. Potatoes
N. Potatoes
W. Tomatoes
S. Tomatoes
N. Tomatoes
W. Vegetables
S. Vegetables
N. Vegetables
Long Bersees
Short Berseems
Fruits
Oranges
Melons
S. Onions’

33386 3353
10571 10265
4132 11911

21714

6392

91321

38312
8212

2331
7490

1720
4391

2458

9817
5S6R81
39082

47662
95337
8843

117412

59742

80533
140

3257
705

1234
1760

125592

- 67796

31458

860

46434 19420
74965 4826
58103 . 37043

3894 728

1968 1216
3746 1660

86508
83
1853

15569

4838
29612
32998
24860
48296

44072

18766

68105

182358
3202

56654

3050

66401 27037
33152
49811 11936

19150
348
1188

148661

54049
16917
68747

2414

29420
5351
10906
35028
19046
86717
33325
194794

61381




Table 21 (cont.) _

Minya Assyut . Somag Nena Aswan
Crop Model Original | Model Original | Model Original | Model Original | Model Original

Cotton 233551 101588 59910 90810 70893 55972

Rice )

Uheat 8269 88971 85503 96198 61048 134745 45572 - 106609 43184

Peanuts - 11882 866 2133 604 2322 1853 ’

Lentils 436 135 : 17289 94

Beans 27881 73643 12126 40892 10555 13399 ’

Barley 3249 2306 2461 1413 2314 5844 1319 1858

Garlic 9508 6199 228 57 205 121

Sugar Cane 11014 34777 54376 1882 36741 1938 66310 144231

Flax ) 26 114

Sesame ’ 482 459 10480 1572 7240 1013

S. Sorghum 48591 . 1550 119376 125519 67257 152667 119174 48368

N. Sorghums ) ) -

Malze 18389 162130 18183 53269 57403 47687 3439 38153

W. Onions ; 3704 4856 © 4248 5915 53

S. Potatoes 33613 3152 23 16 : 32 :

N. Potatoes 9604 7256 1913 1817 754 1549 6

W. Tomatoes 25599 4251 3476 38726 2193 52889 7124
.S+ Tomatoes 2416 2792 3603 3638 755 9901 390

N. Tomatoes 10100 1883 10315 10009 491 10814 3747

W. Vegetables 35711 5392 17602 : 21234 9182

S. Vegetables 12152 5117 32950 . 24306 2348 84185 3113

N. Vegetables 10125 - 3767 6573 5936 - 1202 6715 6195

Long Berseem - 28406 99825 54271 63240 53675 65146 21205

Short Berseenm : 9049 . - 50166 64291 5940

Fruite 13480 18700 7185 5345 6343 10571 6645

Oranges . - 15609 1233

Melons 36035 21672 6734 5008 1120

S. Onions ’ :
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Finally, examination of the agricultural cropping pattern provides a

basis to decide whether to implement the sﬁggestions. If the decision 1is to

change the existing structure, then our results could be used as an indication

of a conditionally optimal solution.

jd 7/27/83 JH8
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