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EXECUTIVE SUMMARY

In the late 1980s, the Government of Egypt began a series of policy reformsin the agricultural
sector. This report represents one component of an ongoing evaluation of the impact of those
reforms. The analysis focuses on changesin agricultural production on Egypt’s Old Lands -
roughly, the agricultural landsin the Nile River valley - between 1990 and 1997. In 1990, the
Old Lands comprised 88 percent of the cropped areain Egypt. Specificaly, the analysis
estimated trends in aggregate production for the Old Lands and changes in the partial
productivity of five key factor inputs: land, water, fertilizer, hired labor, and machinery.

Three factors - changesin physical yields, expansion of cropped area, and changesin cropping
patterns - drive changes in aggregate production. The analysis estimated the separate impact of
these factors on aggregate production and their influence on input productivity measures. For
comparison with previous work (Rady et al, 1996), aggregate production estimates were
derived from data on 23 key crops that, together, accounted for 91 percent of cropped areain
the Old Landsin 1990.

The availability and quality of datarequired for the analysis significantly compromised the
reliability and interpretation of results. The analysis depended primarily on data collected and
compiled by the Ministry of Agriculture and Land Reclamation (MALR). A recent study of
these data concluded that the quality of many key agricultural data series were not adequate for
accurate analysis (Fawzy et ., 1998). Specifically, the study found that data on several
important factors such as area, production, and yield were relatively accurate at the village
level but were likely significantly inflated when compiled to the governorate level. Estimates
of aggregate production are thus likely to overstate actual sectoral growth. Furthermore, data
on family labor in agriculture, fertilizer use, and water use were not directly available. Until
resolved, these data issues will continue to limit the ability to produce accurate forecasts,
engage in planning, or conduct future analyses of Egypt’s agricultural sector.

Between 1990 and 1997, agricultural production on Egypt’s Old Lands continued the post-
reform expansion noted by Rady et a. (1996). In the pre-reform period between 1980 and
1986, aggregate production increased at an average annual rate of 1.1 percent. Growth
increased to 2.7 percent between 1987 and 1993, immediately after the policy reforms began.
For the overlapping period between 1990 and 1997 considered in this analysis, the average
annud rate of growth in aggregate production was 1.5 percent, implying aslowing of the
growth rate since 1993. Aggregate production since 1993 has been quite variable, however,
and the apparent decline in the rate of growth may be an artifact of the time period chosen for
the analysis. For instance, aggregate production fell by 3.8 percent between 1993 and 1994
and by 2.3 percent between 1996 and 1997. In the two years from 1994 to 1996, however,
aggregate production increased by over 11 percent (an average annual rate of 5.3 percent), the
largest increase in the period from 1980 to 1997.

1 Excluded crops included horticultural crops (with the exception of tomatoes and
potatoes) and medicinal and aromatic crops.
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Growth of aggregate production isthe result of three factors, increased physical yields,
changes in cropping patterns, and expansion of cropped area. Between 1990 and 1997,
increased physical yields accounted for al of the growth in aggregate production on the Old
Lands - at |east as represented by the 23 crops used in thisanalysis. Small lossesin cropped
area and changes in cropping patterns actually depressed aggregate production dightly over the
period. Given the extreme limitations on area expansion on the Old Lands, future growth will
likely have to come largely from increasing physical yields as a result of using non-land inputs
- water, labor, fertilizer, and machinery - more efficiently or from cropping patterns that make
more efficient use of available inputs.

Farmers appear to be using factor inputs more efficiently to increase yields. Cropped areaand
fertilizer inputs likely declined over the period of analysis. Inputs of hired labor and water
likely rose dightly. Growth of aggregate production, however, outpaced growth in al of these
inputs. The partial productivity - aggregate production per unit of input - of land, hired labor,
water, and fertilizer thusincreased. Machinery inputs increased more rapidly than aggregate
production thereby reducing the partial productivity of machinery. Dramatic increasesin
machinery inputs in summer rice production, however, drove the reduced productivity of
machinery. If summer riceis eliminated from both aggregate production and machinery input
calculations, the measured partial productivity of machinery increases rapidly rather than
declining.

The partial productivity measures presented in this report warrant careful interpretation.
Limited availability of data prevented accurate estimation of input quantities for most key
factors. Likewise, the accuracy of data required to calculate aggregate production is
guestionable.

Changes in cropping patterns between 1990 and 1997 tended to increase the relative
importance (as a group) of the five key crops that contributed most to cropped area and
aggregate production.

In 1990, long berseem, wheat, summer rice, cotton, and summer maize accounted for 68 percent
of cropped area and 66 percent of aggregate production. By 1997, these five crops accounted
for 73 and 72 percent of cropped area and aggregate production, respectively. Between 1990
and 1997, cropped areain long berseem, cotton, and summer maize fell while cropped areain
wheat and rice increased.

Expansion of the agricultural sector increased employment in agriculture on the Old Lands.
Increased inputs of hired labor amounted to the equivalent of 34,000 full-timejobs. Since
many agricultural jobs are seasonal, however, many more than 34,000 people may have been
newly employed in agriculture. Regions of the country did not share equally in employment
gains however. While growth between 1990 and 1997 increased hired labor inputsin Lower
and Middle Egypt by more than 42,500 full-time equivalent jobs, hired labor inputs decreased
by the equivalent of amost 8,500 full-time jobsin Upper Egypt.

Similarly, the governorates and regions of Egypt did not share equaly in the growth of
aggregate production. Lower and Upper Egypt each increased their share of aggregate
production slightly between 1990 and 1997 at the expense of Middle Egypt, where the share of
aggregate production decreased.



1. INTRODUCTION

In the late 1980s, the Government of Egypt, incooperation of USAID, embarked on aprogram of
agricultural policy reformsaimed at stimulating growth in Egypt’ sagricultural sector. Thepolicy
reforms were meant to contribute to a national policy objective of encouraging sustainable
development with increased employment and improved quality of lifefor amajority of Egyptians.
Growth of the agricultural sector is an important component of overall economic growth and job
creation. Growth of agricultural output creates more jobs than equivalent output growth in either
theindustrial or service sectors (Rady et a., 1996; Méellor, forthcoming). Thisreport represents
one component of an ongoing evaluation of the impact of those reforms.

The information developed in this report serves several specific purposes. First, it is targeted
directly at evaluating recent agricultural policy reforms in Egypt. Specificaly, it provides
informationfor theMonitoring, V erification, and Evaluation (MV E) component of the Agricultural
Policy Reform Program (APRP). Second, it wasdesigned to aid USAID ininternal evaluation of
overall progresstoward strategic objectives. Third, the report identifies constraintsto conducting
economic analyses of agriculture in Egypt and discusses how to improve capacity to evaluate
agricultural sector programs and policy reform activities.

Thisreport examinestrends and determinants of agricultural sector growth on Egypt 'sOld Lands-
agricultural lands in the Nile River valley - between 1990 and 1997. The analysis draws on a
number of data sources to describe changes in the agricultural sector on the Old Lands over the
period. In particular, it derives partial productivity measures for five key agricultura inputs -
water, fertilizer, land, hired labor, and machinery. These measures define the contribution of
changesin these inputsto changesin aggregate production. It also explorestrendsin other factors
- such as changes in cropping patterns, physical and economic yields, and area expansion - that
shed additional light on the pattern and determinants of growth.

The report beginswith abrief review of methods. 1t then describes data sources, availability, and
quality with an emphasis on the limits data quality imposed on interpretation of results. Themain
body of the report summarizesthe partial productivity measures and discussestheir implications.
It also draws on the data to describe the pattern and determinants of growth. A final section
discusses implications of the analysis for policy evaluation and future policy design. Appendix
A documentsthe basi c data series and derivation of input measures. Tablesin Appendix B report
additional details of production at the level of governorates and regions.



2. STUDY AREA AND METHODS

The analysis focused on Egypt’'s Old Lands. The Old Lands encompass the core of Egypt’s
agricultural lands and account for amgjority of cultivated area (88 percent in 1990 and 77 percent
in 1997) and agricultural output. In terms of governorates - the basic unit of aggregation for
national agricultural statistics - the study defined Old Lands as the governorates of Behera,
Gharbia, Kafr El Sheikh, Dakahlia, Damietta, Sharkia, Menoufia, and Kayoubiain Lower Egypt;
Giza, Beni Suef, Fayoum, and Meniain Middle Egypt; and Assiut, Sohag, Qena, and Aswan in
Upper Egypt.

Since 1990, the New Lands - land reclaimed in the eastern and western deltaand in the Sinai since
1971 - have assumed an increasingly important rolein Egypt’ s agricultural sector. Between 1990
and 1997, cultivated area in the 16 governorates covered by this study declined by roughly
148,000 feddans. Over the sametime period, cultivated areain Egypt increased by about 800,000
feddans. As much as 87 percent of the increase occurred on the New Lands (MALR, 1990 -
1997). Thus, restricting the analysisto the Old Landslikely substantially underestimates growth
in the agricultural sector.

Analysiswas restricted to the Old Lands for three reasons. First, the Old and New Landslikely
differ substantially intermsof cropping patterns, labor composition, water use, and fertilizer use.
Thus, technology related indicators such as partial productivity measures are better studied
separately on the Old and New Lands. Future work to examine productivity growth on the New
Lands and compareit to that on the Old Lands will provide a more complete picture of growth in
the agricultural sector, productivity of inputs, and the effectiveness of policy reform. Second, the
data series required for the analysis were incomplete for the New Lands for the time period
addressed in this study. Finally, the analysis built on existing analysis of the Old Lands (Rady et
al., 1996; Nassar et al., 1996).

The analysis estimated partia productivity measures for water, fertilizer, land, hired labor, and
machinery. Thepartial productivity of aninput isthe ratio of aggregate production to the quantity
of the input. Aggregate production was estimated on the basis of 23 key crops identified in a
previous study of agricultural productivity on the Old Lands (Rady et al., 1996).2 These crops
accounted for 91 percent of the cropped areain the selected governoratesin 1990 and 90 percent
in 1997. Excluded crop categoriesincluded horticultural crops (except tomatoes and potatoes)
and medicinal and aromatic cropsfor which cropped areaand contributionto aggregate production
were relatively small on the Old Lands. To remove the impact of price changes from the
comparison of aggregate production across time, production in each year was valued at the
average farmgate price for the three year period of 1994 through 1996.

2 The analysis considers 23 key crops. For crops that are grown in several seasons,
however, published data on area, yield, and production are compiled for each season. For
instance, data for tomatoes distinguish between summer tomatoes, winter tomatoes, and nili
tomatoes. Similarly, datafor crops grown in conjunction with other crops(i.e., garlic and onion)
are separated by single and intercropped crops. At the level of the data, therefore, the 23 key
crops are reported as 36 different crops. The tables contained in this report often list all 36
seasonal and cropping variations of the 23 key crops.
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3. DATA COLLECTION AND QUALITY

Government data sources directly or indirectly supplied all of the data used in this analysis.
Primary sourcesincluded theMinistry of Agricultureand Land Reclamation (MALR), theMinistry
of Public Works and Water Resources (MPWWR), the Ministry of Planning (MOP), and the
Central Agency for Public Mobilization and Statistics (CAPMAYS). Other data sourcesincluded
the Egypt Fertilizer Development Center, the Principal Bank for Development and Agricultural
Credit (PBDAC), and a number of specia reports.

The basic agricultural time series came from statistics compiled and published annually by the
MALR. A recent study of the quality of these data suggested that basic agricultura data series
suchasarea, production, yield, and prices are reasonably good at thevillagelevel. Oncethey are
collected and aggregated to the governorate level, however, they are, “inadequate to meet current
and future information and data analysis requirements’ (Fawzy et al., 1998). Of particular
relevance to this analysis, the data quality study suggested that data were often adjusted at the
governorate level to indicate increasing physical yields from year to year. It seems likely,
therefore, that trends in production, cropped area, and yieldsareinflated. The dataquality study
al so suggested that estimates of labor and mechanical inputs are not derived from valid statistical
samples and are unlikely to accurately represent actual labor and machinery use in agriculture.

The remainder of this section describes the sources and structure of the basic data series used in
the analysis. These data include time series from 1990 to 1997 for agricultural production,
cropped areg, yields, and prices; hired labor inputs; machinery inputs, water availability; and
fertilizer availability and prices. Thetablesin Appendix A report the data series disaggregated
to the level of the 23 selected crops.

3.1  Cropped Area, Production, and Prices

The Central Administration for Agricultural Economics of theMALR publishesannual dataonthe
key components of agricultural production - cropped area, production, yield, and prices(MALR,
1990 - 1997). These data are the basic information necessary to cal cul ate aggregate production.
The published data break out values for each crop by governorate. Tables A-1 through A-4in
Appendix A summarize the basic data series for cropped area, production, yields, and nominal
farmgate prices, respectively aggregated to the level of crops. The tables for cropped area,
production, and yield report the data in the form in which it was published. Farmgate prices
varied by governorate. The pricesreported in Table A-4 represent the welghted average nominal
price over the 16 governorates. Weightswere the governorate' s share of total production. Prices
for long and short berseem were reported in LE per cut, while production was reported in tons.
A conversion factor of 3.9 cuts per feddan was used to convert long berseem pricesto an LE per
tonbasis.® Since long and short berseem are perfect substitutes, the price for short berseem was
set equal to the price for long berseem. Appendix B summarizes production and price data
disaggregated to the governorate level for each of the 36 selected crops.

3 Personal communication with Dr. Mohamed Omran, USAID/Cairo.
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A recent report provided evidencethat yield dataat the governorate level may beinflated (Fawzy
et a., 1998). Since production is estimated as areatimesyield, production data may also suffer
frominflation. The Egypt Integrated Household Survey (EIHS) provides an aternative source of
dataon crop yieldsfor 1997.* Table 1 compares MALR data on yields for selected crops with
the EIHS yield estimates. While the table does not provide arigorous comparison, the consistent
direction and magnitude of the differences suggests that the MALR estimates may be high. If the
MALR data on production, yields, and cropped area are inflated, then estimates of aggregate
production will also be inflated.

3.2 Labor and Machinery

Measures of hired labor and machinery inputs were based on technical coefficientsfor hired labor
and machinery estimated by the Central Administration for Agricultural Economicsof the MALR.®
Technical coefficientsfor hiredlabor describe estimated man-daysand woman/child-daysof hired
labor per feddan used in the cultivation of each crop. The measure of hired labor inputs used in
the analysis aggregates these two coefficientsinto asingle unit of 1abor-days per feddan by adding
one-half the coefficient for women/children to the coefficient for men.® Thus, a day of Iabor for
awoman or child counts for half aman-day. Total |abor-days were then converted to full-time
equivalent jobs by dividing by 295 (El-Deep, 1992). Table A-5in Appendix A summarizes hired
labor inputs (in terms of |abor-days) by crop calculated from the technical coefficients.

The MALR estimatestechnical coefficients and machine costs by crop for eight different types of
machines - tractors, machine irrigation, manual spraying, machine spraying, transportation,
threshing, winnowing, and combining. The coefficients for a particular crop represent days of
machine input per feddan for the crop. An aggregate measure of machinery inputs was cal cul ated
for each crop as the weighted average over all machines. Weights were the relative cost of the
machine. Tables A-6 and A-7 in Appendix A summarize machinery inputs by crop. Table A-7
reports total machine hours. Table A-6 reportsthe weighted input measure per feddan used in the
analysis.

Technical coefficients for labor and machinery were not available for al crops. Labor and
machinery inputs for intercropped crops were accounted for in the technical coefficients for the
primary crop. The absence of technical coefficientsfor theremaining cropsisnot likely to affect
results substantially as they accounted for only six percent of cropped area and six percent of
aggregate production in 1997.

* The EIHS was specificaly designed to estimated household income, not agricultural
yields. It was based on asample of about 2,500 households, about a quarter of which werefarm
households. For these households, the survey collected information on crop yieldsfrom which to
estimate sources of income. Since the EIHS was based on arandom sample, the consistent sign
and magnitude of the differences between the MALR and EIHS yield estimates suggest that the
MALR estimates may overstate yield.

°> Centra Administration for Agricultural Economics, MALR, unpublished data.

6 Thisisthe standard practice for weighting man-days relative to woman/child days in
Egypt.



Fawzy et a. (1998) suggested that the estimated technical coefficients for labor and machinery
compiled at the governorate level may not accurately represent labor and machinery inputs. They
concluded that the data on which published technical coefficients are based were“ very subjective
and covered avery narrow segment of the sector.” It is unlikely that the published coefficients
represent labor and machinery inputs for the average farm.

The technical coefficients for labor reflect only hired labor. By some estimates, hired |abor
accounts for only 15 percent of total agricultural labor inputs, while family labor accountsfor the
remainder (Rady et al., 1996). Thus, ameasure of |abor inputs based on the technical coefficients
will substantially underestimate total |abor inputs. Partia productivity measures of labor based
solely on hired labor will not accurately represent the contribution of labor inputs to aggregate
production. A measure of labor inputs based only on hired labor may aso yield mideading trends
in labor productivity. If wage differentials or other economic forces shifted hired labor into or
out of the sector relative to family labor between 1990 and 1997, the trend in total labor
productivity will be distorted.

3.3  Nitrogenous Fertilizer

The fertilizer input measure was based on domestic availability of nitrogenous fertilizer.
Nitrogenous fertilizers account for more than 80 percent of fertilizer inputs in Egypt. Fairly
reliable data appear to exist for production, exports, and imports of nitrogenous fertilizersin
Egypt (Zdlaand Saad, 1998; El Guindy et al., 1997). These data produce reasonable estimates
of domestic availability - production minus exports plus imports.

A measure of actual fertilizer use would be preferable to availability. Perhaps the greatest
weakness of availability asaproxy for actual useisthat it does not account for stored inventories.
It thusimplicitly assumesthat the entire quantity availablein agiven year isused inthat year. The
dataon fertilizer storage by cooperatives and the private sector necessary to estimate use do not
exist, however. Estimates of fertilizer use exist but appear to be constructed from recommended
application levels by crop and areas in each crop. They do not seem to represent actua
consumption (Mellor, 1998). Another drawback of domestic availability is that it provides no
way to allocate available fertilizer between the Old and the New Lands.

The difficulties with domestic availability as a proxy for use pose little problem in the
interpretation of productivity measuresif the trend in total domestic availability matches that of
use on the Old Lands. Thisis unlikely to be the case, however. Recent studies of the fertilizer
sector suggest that fertilizer stocks have not remained stable between 1990 and 1997 (Méellor,
1998; Zdlaand Saad, 1998; El Guindy et d., 1997). In particular, stocks may have been very low
during the ‘crisis' in 1995 but relatively large in 1996 and 1997. Furthermore, areain the New
Lands has increased dramatically during the study period, while area in the Old Lands has
contracted. The proportion of fertilizer applied to the Old Lands relative to that applied to the
New Landsis unlikely to have remained constant.



Table 3-1: Comparison of Sourcesof Yield Data, 1997

(Kg/feddan

Crop EIHS MALRP % difference
Rice 2538 3550 40
Whesat 1525 2502 64
Maize 1603 2227 39
Sorghum 1477 1795 21
Broadbeans 899 1336 49
Sugarcane 34534 47100 36
Cotton 804 1072 33
Berseem 22036 21378 -3

& Source, 1997 Egypt Integrated Household Survey, International Food Policy Research Institute, un-

published.
b Source, MALR published yields (MALR, 1997).

The fertilizer input measure used in this analysis was based on domestic availability. Two
adjustments were made to account for changes in stocks over time and likely changes in the
allocation of available fertilizer between the Old and the New Lands. First, existing studies
suggested that stockswere particularly highin 1996 and 1997. For the measure of fertilizer inputs,
availability for 1996 and 1997 was replaced by projections based on amounts available between
1990 and 1995.” Second, cultivated areain Egypt grew by about 800,000 feddans between 1990
and 1997 while cultivated area in the 16 selected governorates declined by aimost 148,000
feddans. In an attempt to alocate available fertilizer between the Old and the New Lands, the
fertilizer input measure was defined as domestic availability (adjusted as described above for
stocks) multiplied by the proportion of total cultivated areain the 16 selected governorates. Table
A-8in Appendix A summarizes derivation of the fertilizer input measure.

It is difficult to assess how well the fertilizer input measure captures actual use. Little solid
information exists about stocks. The adjustment for suspected large stocksin 1996 and 1997 is
thus an imperfect adjustment and no adjustment is made for other years. Similarly, the allocation
of a portion of available fertilizer to the Old Lands is based entirely on the relative areain Old
and New Lands. Differencesin cropping patterns, soil characteristics, and irrigation practices
between the Old and the New Lands, however, suggest that fertilizer use may also be quite
different. An adjustment based solely on relative area is unlikely, therefore, to accurately
represent the actual allocation of fertilizer between the Old and the New Lands.

" Between 1990 and 1995, fertilizer availability declined at an average annual
(exponentia) rate of 0.9 percent.



34  Water

There were no data on the quantity of water actually used in agriculture. The MPWWR, however,
estimates consumptive use of water for different crops from measurements made at research
stations. These estimates, along with estimates of irrigation losses, are used to determine the
amount of water to release from the High Dam each year. The water input measures used in this
analysis were taken from an estimated water balance produced by the MPWWR. The water
bal ance estimate matches the quantity of water available from different sourcesto the disposition
of the water. The primary source of water in the water balanceis the quantity of water released
from the High Dam annually. Sources of disposition include drainage to the sea, navigation uses,
re-use, municipal and industrial use, evaporation losses, and agricultural water use.

Table 3-2 presents the water balance data for the years 1990 through 1997 along with the two
water input measures used in this analysis. The first seven rows of the table report the water
bal ance data produced by the MPWWR. “Agricultural water use” in row seven iswater released
fromthe High Dam minus drainage to the sea, municipa and industrial use, and evaporation losses
plus re-use and groundwater used in agriculture. This measure of agricultural water use
potentially double counts some water. “Groundwater used in agriculture,” for instance, refersto
water from shallow wells that are recharged from Nile River surface water. It isnot a separate
source of water from that released from the High Dam to the Nile. Similarly, re-usewater iswater
that has been used once for agricultural purposes and is retrieved from drains, treated or mixed
with other water, and re-used. Like groundwater, it does not represent an additional source of
water; it is merely water that is counted twice.

The analysis defined two alternative measures of water inputs to agriculture based on the water
balancetable. Thefirst, called “water available to agriculture,” is shown in row eight of Table
3-2 and is equal to “agricultural water use” from row seven. This measure is included for
consistency with official estimates of water use. The second measure, “water available to
agriculture minus re-use and groundwater,” excludes re-used water and groundwater used in
agriculture from the“water availableto agriculture” measure. Thisisamore conceptually correct
measure of agricultural water use as it eliminates possible double counting.

Neither of these measures is a particularly good measure of water use in agriculture. Water
balance estimates provide no meansto determine the rel ative quantities of water used on the Old
and the New Lands. For purposes of interpreting partial productivity measures, it is not
particularly important to determine whether water was used on the Old or the New Lands aslong
as the proportion of the total available water used on the Old Lands remained relatively stable
over the study period. Inthat case, the trend in total water availability would match thetrend in
water use on the Old Lands. There is insufficient data on the use of surface water in the New
Lands, however, to determine whether the proportion used on the Old L ands changed significantly
or not.



Table 3-2: Allocation of Water and Derivation of Water Input Measures, 1990 - 1997

(billion cubic meters)

groundwater

Water Allocation 1990 1991 1992 1993 1994 1995 1996 | 1997
Water released from the High Dam 53.99 53.8 54.25 55.3 55.24 55.5 555 | 55.97
Net drainage to the sea 10.38 10.87 1073 | 11.005| 10145 10407 | 10474 | 1051
Re-Use 7.29 7.87 7.82 7.81 7.56 7647 | so016| 817
Municipal and industrial use 3.33 3.33 3.38 3.4 3.55 3715 | 3983 | 4.185
Evaporation losses 2.05 2.05 2.05 2.1 2.1 2.1 213 | 214
Groundwater used in agriculture 2.15 2.2 2.2 2.25 2.3 2.7 2.85 2.9
Agricultural water use 47.68 47.62 4811| 47.855|  49.305 49.625 | 49.779 | 50.205
Water available to agriculture 47.68 47.62 48.11 47.855 49.305 49.625 49.779 | 50.205
Weater avallable minus re-use and 38.24 37.55 38.00 | 37.795 38.61 30278 | 38913 | 39.135

Source: Obtained through personal communication with Engineer Gamil Mahmoud, MPWWR.




4. AGGREGATE PRODUCTION GROWTH AND INPUT PRODUCTIVITY

Agricultural production on the Old Lands increased substantially between 1990 and 1997.
Aggregate production, denominated in average farmgate prices for 1994 through 1996, grew at
anaverage annual rate of 1.5 percent,®increasing from LE 17.7 billionin 1990 to LE 19.7 billion
in 1997. Aggregate production on the Old Lands increased despite a reduction in cropped area
between 1990 and 1997. Thisimplies increasing production per cropped feddan. Aggregate
production per feddan increased at an average annual rate of 1.6 percent, from LE 1,750 per
feddan to LE 1,966 per feddan. Aggregate production on the Old Lands did not keep up with
population growth in the 16 governorates that represent the Old Lands. Thus, per capitaaggregate
production fell over the period.® Figure 4-1 illustrates graphically the growth of these three
measures.

Between 1986 and 1993, aggregate production on the Old Lands increased at an average annual
rate of 2.7 percent (Rady et a., 1996). The dower growth rate for the overlapping period of this
analysis suggests that the rate of growth may be dowing. the average growth rate over the study
period conceals some interesting annual variation however. For instance, aggregate production
fell by 3.8 percent between 1993 and 1994 and by 2.3 percent between 1996 and 1997. Inthetwo
yearsfrom 1994 to 1996, however, aggregate production increased by over 11 percent (an average
annud rate of 5.3 percent), thelargest increasein the period from 1980 to 1997. Thetime period
chosenfor the analysis may be responsible for the measured reduction in growth since the 1987 -
1993 period.

Aggregate production isthe sum over crops of yield times areatimes (constant) price. Thus, three
key factors - yield improvements, area expansion, and changes in cropping patterns - determine
growth in aggregate production. In general, increasesin yield result from changesin production
technology or more efficient use of inputs. For instance, research that leadsto improved varieties,
more efficient labor and machinery combinations, or more efficient use of water and fertilizer all
increase aggregate production by increasing yields. Areaexpansion can arise from technological
improvements that lead to increases in cropping intensity or from increases in cultivated area.
Changesin cropping patterns can increase aggregate production by re-allocating existing land to
higher-valued crops or crops that make more efficient use of existing resources.

8 Unless otherwise noted, all average annua growth rates presented in this report
represent exponential growth rates obtained by estimating the equation, x, " x,e" wherex, and
Xo are the values of the variable of interest in year t and the base year, respectively and r isthe
exponential annual growth rate.

° The per capita aggregate production figure reported here does not represent per capita
aggregate production throughout Egypt asit represents only the population of the 16 governorates
selected for this analysis and includes only production on the Old Lands.
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Figure4-1: Aggregate Production Growth on the Old L ands, 1990-1997
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Change in aggregate production can be partitioned into the separate impacts of yield
improvements, areaexpansion, and changesin cropping patterns (Norton, 1994). Over the period
from1990 to 1997, increasing physical yields, in the absence of changesin cropping patterns and
loss of cultivated area, accounted for 108.8 percent of the net increase in aggregate productionin
the selected crops on the Old Lands. Because this analysis includes only a subset of crops,
however, datais not sufficiently complete to calculate the shares of aggregate production growth
attributable to changesin cropping patterns or areaexpansion. Clearly, theimpact of one or both
must be negative to offset the greater-than-one-hundred percent share attributable to yield
improvement.

A graphical representation provides some insight into the relative impacts of these three factors
onaggregate production. Figure4-2 graphicaly illustratestheimpacts of yield improvement, area
expansion, and changes in cropping patterns on aggregate production. The line labeled “impact
of yield change’ illustrates val ues of aggregate production between 1990 and 1997 if cropped area
and cropping patterns are fixed at 1990 levels, so that only yield increases affect aggregate
production. Inall yearsexcept 1995 and 1996, aggregate production would have been higher with
cropped area and cropping patterns fixed at 1990 levels. Similarly, the line labeled “impact of
area expansion” represents aggregate production with cropping patterns and yields fixed at 1990
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levels. The line labeled “impact of cropping pattern change” illustrates values of aggregate
production with cropped area and yields fixed at 1990 levels.

Figure4-2: Impact of Yield Improvement, Area Expansion, and Changesin Cropping
Pattern on Aggregate Production on the Old Lands, 1990-1997
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The sign of the impacts of yield improvement, area expansion, and changes in cropping patterns
on aggregate production is positive if the corresponding line has a positive slope and negative
otherwise. Thus, changes in cropping patterns contributed positively to aggregate production
between 1991 and 1992 and again between 1994 and 1996. Changesin cropped area contributed
positively to aggregate production between 1993 and 1996. While both expansion of cropped area
and changes in cropping patterns contributed positively to aggregate production in some years,
their overall effect during the period was to depress aggregate production slightly.

Itisimportant that the cal culated shares of output growth attributable to yield improvements, area
expansion, and changes in cropping patterns be interpreted in the context of thisanalysis, namely
itsfocus onthe Old Lands. Areainthe Old Landsisalready largely in agricultural production or
developed for residential, industrial, commercial, or public uses. The potentia for further
expansion of agricultural areaisthusextremely limited. Furthermore, agrowing population will
continue to exert pressure to draw land out of agricultural production for other uses. Consequently,
areaexpansion will not play amajor rolein output growth on the Old Lands now or in the future.
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The remainder of this section explores sources of growth in aggregate production on the Old Lands
between 1990 and 1997. It first examines input trends for five key factors of production (water,
fertilizer, land, hired labor, and machinery) and calculates partial productivity measuresfor these
inputs. Partial productivity measuresrelate growth in inputsto growth in aggregate production and
serve as an indicator of how efficiently inputs are used. The discussion of each productivity
measure explores sources of growth by relating changesin productivity to changesin the three key
factors affecting growth of aggregate production. The section concludes with adiscussion of the
distributional impacts of aggregate production growth across regions.

4.1  Partial Productivity of Inputs

Agricultural policy reforms rationalized input and output prices and gave farmers control over
cropping choices. Policy reforms thus gave farmers opportunities to increase production by
changing cropping patterns or using inputs more efficiently. One measure of the efficiency of input
useisthe productivity of inputs. Increasing productivity of inputs such asland, labor, machinery,
nitrogenous fertilizer, and water contribute to growth in agricultural production. Increased
productivity of inputsis aso an important indicator of the impacts of policy reforms because it
contributestoincreased incomesin agriculture and increased empl oyment throughout the economy.

Figures 4-3 and 4-4 and Table 4-1 summarize trends in the growth of aggregate production and
sel ected factor inputsfrom 1990 to 1997. Quantities of all selected inputs except machinery grew
more slowly than aggregate production between 1990 and 1997. Water available to agriculture
grew at an average annual rate of 0.6 percent. Water availability minus re-use and groundwater
grew at an average annual rate of 0.1 percent. Inputs of both fertilizer and land declined over the
period. Machinery inputs grew at an average annual rate of 1.8 percent. The remainder of this
section explores the productivity of these inputs and their contribution to growth of aggregate
production on the Old Lands.

Table 4-2 summarizes partia productivity measuresfor water, nitrogenous fertilizer, land, hired
labor, and machinery for the period from 1990 through 1997. The table also displays average
annua growthratesfor each of the partial productivity measures. Thepartial productivity measure
for agiveninput in year t is aggregate productivity in year t divided by the quantity of the input
used in year t. It thus represents the average aggregate production per unit of the selected input.
The remainder of the section exploresthe partial productivity of each factor input separately and
determinants of changes in factor productivity.

4.1.1 Productivity of Water Inputs

Inputs of water to agriculture - by either measure - increased between 1990 and 1997, but not as
quickly as aggregate production. Thus, the partia productivity of water inputs on the Old Lands
increased. Thisisnot to say that some areas of the country did not experience water shortages that
adversely affected production. Infact, 21998 survey of Egyptian farmersrevea ed that more than
50 percent of farmers throughout Egypt had lost crops due to water shortages during the past year
(El-Zanaty & Associates, 1998). Increasing partial productivity merely impliesthat the overall
units of production per unit of water increased. Improved crop varieties may have contributed to
increased productivity of water use (Nassar, 1996).

12



Changesin cropping patterns may a so have contributed to improved productivity of water inputs.
Shifts in cropped areafrom crops that make | ess efficient use of water and land resourcesto those
that use these resources more efficiently may have contributed to the increased productivity of
water. A crop's Domestic Resource Cost (DRC) coefficient is the ratio of the opportunity cost
of resources used to produce the crop domestically and the cost of importing it. A DRC greater
than one implies a comparative disadvantage while a DRC less than one implies a comparative
advantage. For Egypt, sugarcane (DRC=1.4), short berseem (1.2), sugarbeets (0.9), maize (0.8),
and long berseem (0.8) haverdatively high DRC coefficients, meaning they use domestic resource
relatively inefficiently. Rice (0.7), wheat (0.6), cotton (0.6), and tomatoes (0.4) have relatively
lower DRC coefficients (Nassar, 1996; Omran, 1997). In general, between 1990 and 1997, area
in crops with relatively low DRC coefficients increased at the expense of crops with relatively
high DRC coefficients. The DRCs may be sensitive to the opportunity cost of water used in the
calculation. This may explain the relatively low DRC for rice relative to sugarcane, both water
intensive crops.

Figure4-3: Trendsin Aggregate Production and Hired Labor and Machinery Inputson
the Old Lands, 1990-1997
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Figure4-4: Trendsin Aggregate Production, Water Availableto Agriculture Minus Re-
Use and Groundwater, and Fertilizer Availability on the Old Lands, 1990-1997
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4.1.2 Productivity of Fertilizer Inputs

Between 1990 and 1997, fertilizer availability declined by an average of 3.1 percent annually,
while aggregate production increased. The partial productivity of available fertilizer thus
increased during the period. Aspreviously discussed, the measure of fertilizer availability isnot
an ideal measure of fertilizer use. If the trend in fertilizer use matches the trend in availability,
however, then the partial productivity measure impliesthat aggregate production increased even
asfertilizer use declined.

Increasing productivity of fertilizer is unusua in developing countries but is consistent with the
relatively high application rates of fertilizer in EQypt and the ready availability of water. As
Mellor (1997) suggests, the high rates of application imply that further growth in yields depends
moreon raising the efficiency of fertilizer use than on increasing application rates. Thisprovides
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Table 4-1: Trendsin Quantity of Selected Inputsto Agriculture on Egypt’s Old Lands, 1990 - 1997

Year AAveragle
nnu
Input Growth
1990 1991 1992 1993 1994 1995 1996 1997 | Rete (%)°
Aggregate Production (million
LB avirege 1004-96 prioes) 177115.7 | 177302 | 18480.9 | 188383 | 18121.1| 180634 | 201376 | 19679.7
Index 888.451 | 889.178 | 927.276 | 944.751 | 908.784 | 951.024 | 1000.91 | 986.948 | 0.01502
Water Availability (billion ) 4768 |  47.62 4811 | 47.855| 49305| 49625| 49779| 50.205
Index 1580.33 | 1587.33 | 160367 | 159517 | 16435| 165417 | 16593 | 16735 0.006
Water Consumption (billion n¥) 3824 | 3755 3809 | 37.795 3861 | 39278 38913| 39135
Index 7 7 7 7 7 7 7 7 0.001
Egrsti's')'zer (1,000 tons, nutrient 711393 | 686.404 | 633659 | 65808| 667.079| 582525 | 605.080 | 58188
Index 711393 | 68.6404 | 633650 | 65.808| 66.7079 | 582525 | 60.5080 | 58.188 | -0.0313
Cropped Area (1,000 feddans) | 10125.8 | 101689 | 10048.1 | 9927.77 | 997448 | 10191 | 10256 | 10009.4
Index 101258 | 1016.89 | 100481 | 992.777 | 997.448 | 1019.1| 10256 | 1000.94| -0.001
Hired labor (1,000 full-timejob | 2o ce | 10927 | 128003 | 126828 | 128441 | 1377.04| 14181 131346
equivalents)
Index 127.055 | 12927 | 128.003 | 126.828 | 128.441 | 137.704 | 14181 | 131.346| 0.0068
Machinery (1,000 hours) 246975 | 23963.4 | 26182.6| 24574 | 264947 | 280036 | 29182 | 28945
Index 2460.75 | 239634 | 261826 | 2457.4 | 2649.47 | 280036 | 29182 | 28945 | 001763

Source: Calculated from data provided by the MALR (1990 - 1997).
a. Average annual growth rate is the exponential growth rate estimated by fitting a semi-log equation to the data..
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Table4-2: Partial Productivity Measures of Selected Factor Inputs on Egypt’s Old L ands, 1990 - 1997

' o Year Average
Partial productivity Annual
measur es Growth Rate
1990 1991 1992 1993 1994 1995 1996 1997 (%)®
Aggregate production
(million LE) per bcm of water 371.55 372.33 384.33 393.65 367.53 382.13 404.54 391.99
availableto agriculture
Index ” ” ” ” ” ” ” ” 0.009
Aggregate production
(million LE) per bcm of water
available to agriculture minus 463.28 472.18 485.43 498.43 469.34 482.8 517.5 502.87
re-use and groundwater)
Index ” »” ” »” »” ” ” »” 0.0143
Aggregate production
(million LE) per 1,000 metric
tons of nitrogenous fertilizer 24.903 25.831 29.18 28.626 27.165 32.554 33.28 33.821
available, nutrient basis
Index 2.4903 2.5831 2.918 2.8626 2.7165 3.2554 3.328 3.3821 0.0463
Aggregate production
(million LE) per thousand 1.7496 1.7436 1.8401 1.8975 1.8168 1.8608 1.9635 1.9661
cropped feddans
Index ” »” ” »” »” ” ” » 0.0164
Aggregate production
(million LE) per thousand 13.845 13.716 14.445 14.853 14.109 13.771 14.2 14.983
hired full time job equivalents
Index ” ” ” ” ” ” ” ” 0.008
Aggregate production
(million LE) per price 0.7173 0.7399 0.7062 0.7666 0.684 0.6772 0.6901 0.6799
weighted hour of machinery
Index 7 ” 7 ” ” ” ” ” 0

Source: Calculated from data provided by the MALR (1990 - 1997).




a. Average annual growth rate isthe exponential growth rate estimated by fitting a semi-log equation to the data.
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one explanation for the apparently increasing productivity of fertilizer. It ispossiblethat farmers
used fertilizers more efficiently, obtaining the same or higher yieldswithout increasing fertilizer
inputs. In addition to reducing production costs, increased productivity of fertilizer may aso
reduce environmental impacts of fertilizer use.

4.1.3 Productivity of Land

Aggregate production increased in spite of adight declinein area planted to the 23 selected crops
between 1990 and 1997. Thus, the partial productivity of land increased over the period. Aswith
all partial productivity measures, the partial productivity of land captures sources of growth not
directly attributable to land. Of the three sources of growth in aggregate production - yield
improvements, area expansion, and changes in cropping patterns - area expansion and changesin
cropping patterns relate most closely to changes in the measured productivity of land. Yield
improvements stem primarily from increased productivity of other factors such as labor,
machinery, water, seed, or fertilizer.

Increases in hired labor and machinery inputs likely accounted for some of the increase in the
partial productivity measure for land. Table 4-3 reports changes in the ratios of machinery to
cropped area and hired labor to cropped area between 1990 and 1997. The machinery/cropped
arearatio increased at an average annua rate of 1.4 percent, while the labor/cropped arearatio
increased by 0.8 percent annually. The remainder of this section explores in more detail the
impacts of area expansion and changes in cropping patterns on aggregate production.

Ar ea Expansion —Table 4-4 summarizes changesin cultivated and cropped areain the Old Lands.
Cultivated area is the total area under cultivation. Farmersin the Old Lands cultivated about
148,000 fewer feddans in 1997 than in 1990 - an average annual rate of changein cultivated area
of -0.8 percent. This figure corresponds to land cultivated for all crops in the 16 selected
governorates. Cropped area - area planted to each crop, summed over crops - increased by
54,000 feddans over the same period. This was made possible by an increase in cropping
intensity. Cropping intensity is the ratio of cropped to cultivated area and is a measure of the
average number of crops grown on agiven areain ayear.

Despite an increase in cropped area on the Old Lands, cropped areain the 23 crops selected for
this study declined by about 114,000 feddans. Thisimplieseither that crops not consideredin the
analysis accounted for most of the increase in cropping intensity or that area shifted from the 23
crops selected for the analysis to crops not included in the analysis. Data inconsistencies for
cropped area prevented more detailed examination of this question.

Changesin Cropping Patter ns—Agricultural policiesthat affect relative prices, costs, or yields
may affect the relative profitability of individual crops or crop rotations and ultimately show up
at thefarm level aschangesin cropping choices. Table A-9in Appendix A summarizesthe share
of cropped areain each of the 23 crops considered in this report between 1990 and 1997.

The primary crops on the Old Lands changed little from the 1987 - 1993 period (Nassar et d.,
1996). Wheat, long berseem, maize, rice, and cotton continued to occupy amajority of the cropped
area. Trendsin cropping patternsfor these crops, however, did change. Between 1987 and 1993,
each of the five crops, with the exception of cotton, experienced substantial growth
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Table 4-3: Changesin Selected Factor Input Ratios on the Old Lands, 1990 - 1997

Average
: Annual
Ratio 1990 1991 1992 1993 1994 1995 1996 1997
Growth
Rate (%)?
Hired labor / machinery (full timejob 54263 | 5.74889 | 5.48109 | 5.21547 | 5.20036 | 5.23469 | 5.12002 | 1.44841
equivalents per 1,000 machine hours)
Index 0.5426 | 0.57489 | 0.54811 | 0.52155 | 0.52004 | 0.52347 0.512 | 0.14484 -0.037
Machinery / cultivated area (machine 23.288 | 22.1126 | 23.2418 | 24.4946 | 24.7616 | 25.8131 | 27.0058 | 26.7262
hours per feddan)
Index 7? 7? 7? 7? 7? 7 7? 7 0.0136
Hired labor / cultivated area (full-time 12.636 | 12.7123 | 12.7391 | 12.7751 | 12.8769 | 13.5123 | 13.827 | 13.1222
equivalent jobs per 100 feddans)
| ndex 12.636 | 12.7123 | 12.7391 | 12.7751 | 12.8769 | 13.5123 | 13.827 | 13.1222 0.008

Source: Calculated from data provided by the MALR (1990 - 1997).
a. Average annua growth rate is the exponential growth rate estimated by fitting a semi-log equation to the data.
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Table 4-4. Cropped and Cultivated Areas, 1990 - 1997

all crops

Average
1990 1991 1992 1993 1994 1995 1996 1997 Annual
Growth
Rate (%)?
Cropped areain
selected crops (1,000 | 10125.85 | 10168.93 | 10048.08 | 9927.77 | 9974.475 | 10190.97 | 10255.96 | 10009.43 -0.001
feddans)
Total cropped area
(1,000 foddans) 11105.92 | 1116697 | 11044.11 | 1097461 | 10087.73 | 1124132 | 1136778 | 111595 0
Percent of cropped area
in selocted orops (%) 01.17524 | 91.06259 | 90.98133 | 90.46124 | 90.77827 | 90.6563 | 90.21963 | 89.69425 -0.002
%'ég’nit)ed aea (1000 | gh73174 | 6054.332 | 5013722 | 5886.471 | 5711.425 | 5892344 | 5975.86 | 5925578 -0.008
Croppingintensity for | 4 gogsa4 | 844450 | 1.867539 | 1.864370 | 1.923817 | 1.907785 | 1.902283 | 1.883277 0.008

Source: Calculated from data provided by the MALR (1990 - 1997).
a. Average annua growth rate is the exponential growth rate estimated by fitting a semi-log equation to the data.
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in cropped area. Between 1990 and 1997, cropped area in wheat and rice (summer plus nili)
continued to increase while areain long berseem, maize (summer plusnili), and cotton declined.
Other notable changesin cropping patterns between 1990 and 1997 included the accel erated loss
of cropped areain tomato relative to 1987 - 1993 and a substantially increased growth rate for
areain onion.

Figure 4-5 illustrates the share of aggregate production attributable to ten key cropsin 1990 and
in 1997. These ten crops accounted for almost 85 percent of aggregate production on the Old
Lands. Some notable shiftsin the relative importance of these crops occurred between 1990 and
1997. In 1990, long berseem was the largest contributor to aggregate production followed by
whest, cotton, summer rice, and summer maize. By 1997, summer rice wasthelargest contributor
followed by whest, long berseem, cotton, and summer maize.

Changes in cropping patterns over the 23 crops considered in this analysis had a negative impact
on aggregate production between 1990 and 1997. Changes in cropping patterns for the most
important crops, however, had a substantial positive impact. Table 4-5 summarizes changesin
cropping patterns and impacts of those changes on aggregate production for the period from 1990
to 1997. Wheat, summer maize, summer rice, cotton, and winter tomato contributed the most to
growth in aggregate production between 1990 and 1997. Together these five crops accounted for
146 percent of net growth in aggregate production. Increased yieldsfor cotton and summer maize
more than offset reductions in cropped area so that both contributed positively to growth in
aggregate production. Cropped areain cotton declined from 9.8 percent to 8.5 percent of cropped
area while yields increased at an average annual rate of 6.0 percent. Areain summer maize
declined from 14.8 percent to 14.7 percent of cropped areawhileyieldsincreased at an average
annua rate of 1.3 percent. Yield increases for fava beans, groundnuts, sugarcane, and winter
tomato were al so large enough that production increased despite loss of cropped area.

Yield increases were also an important factor in the increased share of aggregate production
attributable to summer rice. Summer rice accounted for 74 percent of total growth in aggregate
production. The 2.3-percent average annual increase in yield accounted for one-third of the
growth in production of summer rice, whileincreased area (from 10.1 percent to 15.1 percent of
cropped area) accounted for two thirds.

Prices and Cropping Patterns — Prices for the major crops appear to have had a significant
impact on cropping patterns between 1990 and 1977. The correlation between nominal farmgate
prices lagged two years and cropped area was 0.71 for wheat and 0.94 for summer rice. The
correlation between maize and cotton prices and cropped areain these cropswas-0.65 and -0.13,
respectively. Nominal price changes do not necessarily reflect profitability. It islikely that,
despite priceincreasesfor both cotton and maize during the period, they were not as profitable as
riceand wheat (Nassar et d., 1996). Other cropswith high, positive correlation between two year
lagged prices and cropped area were sugarbeets (0.92), garlic (0.75), onion (0.62), and potato
(0.45).
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Figure 4-5: Share of Aggregate Production Attributableto Selected Important Cropson
the Old Lands, 1990 and 1997
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The rate at which farmers are shifting cropping patterns seemsto be declining. Between 1987 and
1993, cropped area in whest, long berseem, and summer maize increased at annual rates of 5.6
percent, 0.1 percent, and 0.7 percent, respectively. Between 1990 and 1997, the annual rates of
change in cropped area for these four crops were 1.8 percent, -0.1 percent, and -0.2 percent,
respectively. Of the mgor crops, only rice experienced an increase in the rate of growth of
cropped area- from a5.8-percent annual growth rate between 1987 and 1993 to a6.1-percent rate
between 1990 and 1997. Thedeclineintherate at which farmersare adjusting crop mix suggests
that, following an expected surge in cropping adjustmentsto policy reforms, cropping patterns are
nearing equilibrium.

4.1.4 Productivity of Hired Labor
Hired labor inputs in the 16 selected governorates increased at an average annual rate of 0.7

percent between 1990 and 1997 - dower than the 1.5 percent annual growth rate of aggregate
production. Thus, the partial productivity of hired labor increased. Increased machinery inputs
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Table 4-5: The Impact of Cropping Pattern Changes on Aggregate Production on the
Old Lands, 1990 - 1997

Source: Calculated from data provided by the MALR (1990 - 1997).

23

Share of cropped | Average Share of change_ln
area (%) S aggregate production,
Crop ) 1990 - 1997
growthin
1990 | 1997 |[Yi€ld (%) [ MmillionLE | % of total
Wheat 1726 | 2037 | 087676 | 612.18817 | 31.170081
Long Berseem 1571 | 1397 | -0.2266 | -3255663 | -16.57649
Summer Maize 1476 | 14.68 1.3476 | 379.14532 | 19.304506
Summer Rice 10.14 | 15.13 | 2.26953 1447.1 | 73.682651
Cotton (Zahr) 0801 | 8525 | 6.04413 | 291.58459 | 14.846277
Short Berseem 7839 | 6.809 | 352873 | -21.60251 -1.09991
Nili Maize 4092 | 2656 | 4.07756 | -73.65517 | -3.750215
Summer Sorghum 3.063| 3486 | 113213 67.59114 | 3.4414604
Fava beans 2.954 | 2.797 -6.455 | 3.0464611 | 0.1551132
Sugarcane 2598 | 2593 | 1.84075| 96.031959 | 4.8895488
Seed Berseem 161 | 1369 | 1.67477 | -8.244932 | -0.419798
Winter Tomato 1271 | 1.087 | 7.82205| 133.06083 | 6.7749053
Nili Potato 1.153 0.52 | 0.89058 | -185.1001 | -9.424527
Summer Tomato 0.982 | 0.871 11487 | -32.54563 | -1.657089
Soybeans 0.973 | 0308 | 158832 | -71.84625| -3.658113
Nili Tomato 0.784 | 0.436 -0.624 | -286.9914 | -14.61241
Barley 0.68| 0.385| 226977 | -19.55024 [ -0.995417
Summer Potato 0.668 | 0581 | -3.2859 | -112.6791 -5.73715
Summer Onion 06| 0417 | 2.61119 | -12.99536 -0.66167
Winter Onion 0519 | 0382 | 169545 -11.28532| -0.574601
Sesame 0.347 0.31 | 0.96677 | -5.566881 | -0.283442
Sugarbeets 0.337 | 0562 | 4.81435 | 34.421625| 1.7526063
Flax (Seed) 0.281 | 0.183 | 252952 | -4.655124 -0.23702
Flax (Fiber) 0.281 | 0.183 | 210383 | -4.247289 | -0.216254
Groundnuts 0.218 | 0.218 | 5.20811 | 11.600556 | 0.5906522
Winter Onion (Single) 0.205] 0.269 [ 0.67005 [ 30.934057 | 1.5750338
Garlic (Single) 0.143 | 0.158 -0.277 | 5.9718115| 0.3040599
Fenugreek 0.137 0.07 | -3.1858 | -8.134214 -0.41416
Lentils 0.133 0.08 | -4.5421 | -8.996993 -0.45809
Chickpeas 0.13]| 0112 ] -0.7281 -3.41831 | -0.174046
Summer Onion (Single) 0.09 0.1 | 4.96624 | 5.7611559 | 0.2933341
Nili Sorghum 0.08| 0.113 ]| 2.35815| 5.2639877 | 0.2680204
Garlic (Intercropped) 0.07 0.1]| -0.1275]| 6.7137025 | 0.3418339
Lupines 0.06 0.06 | -2.2106 | -3.363936 | -0.171278
Nili Onion 0.03| 0.115 3.2661 | 34.830205 | 1.7734095



likely accounted for some of the measured increasein hired labor productivity. Between 1990 and
1997, the labor/machinery ratio decreased by almost six percent - from 1.60 to 1.51 (see Table
4-3).

Between 1990 and 1997, hired labor inputs to agriculture in the sel ected governorates increased
by about ten million labor-days. This is the equivalent of about 34,000 full time workersin
agriculture - assuming an average 295 day work year (El-Deep, 1992). Thisestimate accountsfor
only one-tenth of the census estimates of an increase of 350,000 workersin the agricultural labor
force between 1990 and 1996 - an annua growth rate of 1.0 percent (CAPMAS, 1997; CAPMAS,
1998). Severd factors may account for this difference. First, the estimates of this study do not
account for growth in the agricultural labor force on the New Landswhilethe census estimatesare
for the Old and the New Lands. Giventheareaof New Landsrelativeto Old, however, thisisnot
likely to account for an order of magnitude difference in estimates of the changein thelabor force.

A morelikely explanation for the differenceisthat the estimates based on the technical coefficients
for labor exclude family labor. Family labor accounted for an estimated 85 percent of agricultural
labor in 1989 (Rady etal., 1996). Thisalone accountsfor most of the difference between census
estimates of agricultura labor changes and those of thisanaysis. The greater growth rate of the
census figures relative to hired labor may imply that family labor inputs grew faster than hired
labor inputs during the period between 1990 and 1997. If family labor inputs increased more
quickly than hired labor, then the calculated productivity of hired labor reported in Table 4-2
overestimates actual labor productivity. Reliable and accessible dataon family labor are needed
to meaningfully address questions of the role of labor in the agricultural sector.

Treatment of seasonal labor may also distort employment figures. The census estimates report the
number of workersin agriculture rather than labor-days. If seasonal or part-time workers make
up alarge part of the agricultural labor force, then calculating full-time equivaent jobs by dividing
labor-days by 295 days per year underestimates the total agricultural work force.

The apparent inconsistencies in measured labor inputs - particularly the hard-to-explain decline
in labor inputs between 1996 and 1997 - emphasizes the weaknesses in the technical coefficients
and the need for better estimates of labor inputs.

4.1.5 Productivity of Machinery

Machinery inputs grew by 1.8 percent annually between 1990 and 1997. Measured in terms of
hours of machine use - regardless of machine type or cost - machinery inputsincreased from 236
million hours in 1990 to 268 million hoursin 1997. Machinery inputs grew more quickly than
aggregate production. The partial productivity of machinery thus decreased over the period.
Farmers added machinery inputs at afaster rate than either labor or cropped area (see Table 4-3).

Substantial changesin technical coefficients and cropped areafor afew key crops drove much of
the increase in machinery inputs. Table 4-6 summarizes changes in machinery technical
coefficients and cropped areafor the 22 crops for which machinery technical coefficients exist.
Summer rice accounted for avast mgjority of thetota increasein machinery inputs. Thetechnical
coefficients for machinery use in summer rice cultivation increased at an average annual rate of
25.0 percent. Cropped area in summer rice increased by 6.1 percent. Together, these forces
increased total machinery inputs for summer rice from 11,036 million hours in 1990 to 63,617
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million hoursin 1997 - over 100 percent of the net change in machinery inputsover all crops. At
the same time, smaller technical coefficients and reductions in cropped areain cotton and long
berseem substantially reduced machinery inputs for those crops.

The measured reduction in the partial productivity of machinery use was entirely aproduct of the
dramatic increase in machinery use in summer rice. If summer rice is subtracted from both
aggregate production and machinery inputs, machinery inputs actually declined by an average
annual rate of 2.3 percent between 1990 and 1997. Thisimplies that the partial productivity of
machinery increased at an average annual rate of 3.8 percent over the period.

Closer examination of the types of machinery used provides cluesto the source of the substantial
changesin machinery inputsfor some crops. Increased use of threshing machinery in summer rice,
for instance, accounted for 44.8 percent of thetotal increase in machinery inputsfor summer rice.
Increases in irrigation machinery, spraying machinery, and transportation accounted for 22.4
percent, 7.2 percent, and 25.6 percent, respectively. For long berseem, decreased use of tractors
accounted for 15.5 percent of the reduction in machinery inputsfor that crop, irrigation machinery
for 49.3 percent, and transportation for 35.2 percent. In cotton, inputs of irrigation machinery and
tractors decreased substantially, by 111.6 and 23.4 percent, respectively of the total change in
machinery inputs for cotton.

The dramatic increases in machinery technical coefficients for crops such as summer rice seem
suspicious. Consultationwithindividualsfamiliar with changesin Egyptian agriculture, however,
suggest that the changes in machinery technical coefficients may be redlistic, at least for summer
rice.

4.2  Regional Impactsof Aggregate Production Growth

Aggregate production growth varied substantially by governorateandregion. Table4-7illustrates
shares of aggregate production growth by governorate and region. The second, third, and fourth
columns show aggregate production by governorate and region in 1990 and 1997 and the absolute
change between 1990 and 1997. The fifth and sixth columns show the share of total aggregate
production in 1990 and in 1997. Between 1990 and 1997, Lower Egypt’s share of aggregate
productionincreased from 60.8 percent to 61.8 percent. Thisgrowth camelargely at the expense
of Middle Egypt where the share of aggregate production fell from 22.0 percent to 19.9 percent.
Upper Egypt’ s share of aggregate production increased from 17.2 percent to 18.3 percent.

The impacts of changesin the agricultural sector on hired labor also differed across regions and
governorates. Table 4-8 illustrates changesin hired labor between 1990 and 1997 by crop and
region. Columnsreport thetotal change in hired labor between 1990 and 1997 by region and for
all regions. Overall, hired labor inputs in Upper Egypt declined between 1990 and 1997, while
hired labor inputsin Lower and Middle Egypt increased.
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Table 4-6: Machinery Inputsfor Selected Important Cropson the Old L ands, 1990-1997

Machine inputs (1,000 Annual rate of change,
hours) 1990 - 1997 (%)
Crop
1990 1997 Machine Cropped
hours area
Summer Rice 11036.2725 | 63616.728 0.2503112 0.06141
Soybeans 2799.37569 | 958.939464 0.054601 | -0.175153
Nili Potato 3232.45947 1450.457 0.032684 | -0.132863
Short Berseem 10588.9185 12268.584 0.031349 -0.03553
Chickpeas 306.885496 | 216.598963 0.028817 | 0.023339
Sugarcane 17310.7167 | 21214.5974 0.018887 0.014446
Lentils 299.587512 | 171.072884 0.017938 -0.04428
Summer Potato 2056.35596 | 1871.79309 0.00896 | 0.010462
Whest 46508.435 | 52389.739 0.00461 0.016668
Winter Tomato 4945.03536 | 4306.01635 0.00333 -0.04481
Sesame 782.945703 | 596.31187 0.00304 0.041612
Summer Maize 41551.131 | 40078.0846 -0.0022 | 0.017699
Garlic (Single) 418.70224 | 439.280765 -0.0091 0.02623
Summer Sorghum 8637.89648 | 9584.46707 -0.01313 0.020913
Nili Sorghum 211.624551 310.14759 -0.01313 | 0.1212773
Sugarbeets 812.65792 | 1377.22054 -0.01523 0.04471
Cotton (Zahr) 30082.1597 | 23112.1182 -0.02258 -0.05408
Flax (Fiber) 672.380175 | 398.050198 -0.02472 -0.0093
Winter Onion 525.494004 | 613.036424 -0.03503 0.06478
Barley 1560.59858 | 626.60484 -0.06207 -0.07465
Groundnuts 863.92608 | 441.699102 -0.0651 0.019552
Long Berseem 42056.7793 | 25058.2692 -0.11604 -0.0022

Source: Caculated from unpublished machinery technical coefficients, Centrad Administration for
Agricultural Economics, MALR.
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Summer rice accounted for the largest increase in hired labor inputs. AsLower Egypt produces
avast mgority of the summer rice in Egypt, the benefits of increased employment in summer rice
production accrued almost exclusively to that region. Lower Egypt aso benefitted
disproportionately from increased labor inputsin the production of favabeans. Lower and Middle
Egypt gained significant employment in production of wheat. Middle Egypt gained a
disproportionate share of increased employment in the production of summer maize and sorghum.
Upper Egypt gained substantial employment due to expanded area of sugarcane. It suffered large
and disproportionate lossesin employment, however, because of shifts out of favabeans, sesame,
and sorghum.

Changes in cropping patterns and cropped area between 1990 and 1997 also changed the
composition of the hired labor force. Table 4-9illustratesthe distribution of hired |abor-days by
men and women/children across regions and governorates. The second column of the table
represents the proportion of men in the hired labor force by governoratein 1990. Men account for
the vast majority of hired agricultural labor in all governorates. Columnsthree and four illustrate
the change in full time equivalent jobs in absolute terms and as a percent of the total change in
labor inputs across all governorates. Columns five and six show the gain or loss in full time
equivalent jobsfor men and for women/children as apercent of thetotal changein the hired labor
force for the governorate or region. Women and children gained a disproportionate percentage
of the added employment in agriculture. Acrossall 16 governorates, men accounted for 77 percent
of the labor force in 1990, but they gained only 62 percent of the new jobs between 1990 and
1997. Women and children, on the other hand, accounted for 23 percent of the hired labor force
in 1990 but accounted for 38 percent of the new jobs between 1990 and 1997.

Changesin labor force composition varied considerably acrossregions and governorates. Lower
Egypt gained over 35,000 full-time equivaent hired labor jobs in agriculture between 1990 and
1997. Women and children accounted for a disproportionate percentage of this increase, 55
percent compared to 45 percent for men. Upper Egypt lost 8,790 full-time equivalent jobs
between 1990 and 1997. Jobsfor women and children accounted for 68 percent of theloss, aloss
that isless than proportionate to their 21-percent presence in the labor force in 1990. In Middle
Egypt, men accounted for 107 percent of the new jobs, while the woman and child labor force
declined.

Part of the increase in woman/child labor relative to men is accounted for by large changes in
relative technical coefficients for men and woman/children for key crops such as summer rice.
For summer rice, man-days of |abor per feddan increased from 26.1 to 27.1 days per feddan, while
woman/child days increased from 2.8 to 11.0 days per feddan. Across regions, women and
children gained thelargest percentage of the new jobsin Lower Egypt but lost ground in Upper and
Middle Egypt.
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Table4-7: Aggregate Production by Governorate and Region, 1990 and 1997

Aggregate production Share of aggregate
Governorate/ (million LE at 1994-96 prices) production (%)
regien 1990 1997 Change 1990 1997
Lower Egypt 10777 12157 1380 | 60.8308 | 61.7735
Behera 2457 2600 | 143463 | 13.8672 | 13.2122
Gharbia 1314 1337 | 229725 7.41472 | 6.79147
Kafr El Sheikh 1447 1866 | 418.882 | 8.16911 | 9.48233
Dakahlia 1960 2332 | 372152 | 11.0623 | 11.8493
Damietta 309.887 | 338.351 | 28.4637 | 1.74922 | 1.71929
Sharkia 1757 2184 | 426.657 | 9.91775 11.096
Menofia 1048 | 985.06 -63.424 | 5.91839 | 5.00545
Kalyoubia 484.031 | 515.112 | 31.0813 | 2.73221 | 2.61747
Middle Egypt 3891 3919 27.795 | 219631 | 19.9124
Giza 712.297 | 648.487 -63.809 | 4.0207 3.2952
Beni-Suef 786.629 | 866.771 | 80.1416 | 4.44029 | 4.40438
Fayoum 1075 | 858.354 -216.68 | 6.06827 | 4.36161
Menia 1317 1545 | 228.145 | 7.43382 | 7.85122
Upper Egypt 3048 3604 | 555.983 | 17.2061 | 18.3141
Assiut 827.637 1048 | 220.257 | 4.67177 | 5.32474
Sohag 865.403 1029 | 163.889 | 4.88494 | 5.23021
Qena 1061 1143 | 82.4919 | 5.98768 | 5.80929
Aswan 294.379 | 383.724 | 89.3453 | 1.66168 | 1.94984
Total 17716 19680 1964 100 100

Source: Calculated from data provided by the MALR (MALR, 1990 - 1997).
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Table 4-8: Distribution of Changesin Hired Labor by Selected Important Cropsand by

Region on the Old Lands, 1990 - 1997 (full-time job equivalents)

Absolute change by region
Crop
Lower Middle Upper Total
Summer Rice 91598.3876 | 3328.16574 0 | 94926.5533
Whest 18573.4125 | 12720.565 -2850 | 28443.7708
Sugarcane -759 -786 | 10148.0371 | 8602.88236
Sugarbeets 3084.82538 | 95.8273661 | 1.88829153 | 3182.54103
Winter Onion (Single) 474.686208 | 221.95472 | 469.366671 1166.0076
Groundnuts 92.219339 18.949439 | 523.806792 | 634.975569
Garlic (Single) -247 | 639.764078 -82 | 311.087814
Summer Sorghum 0 | 3518.60262 -3423 | 95.7483271
Chickpeas -156 25.5712 -110 -241
Lentils -432 -20 | 129.844573 -322
Flax (Fiber) -1071 -46 0 -1117
Sesame 91 | 63.1461661 -1207 -1235
Summer Potato -2041 | 685.086356 | 22.0014407 -1334
Barley -1315 | 215.335739 -408 -1508
Winter Tomato -2197 -2596 | 1812.22394 -2980
Summer Tomato -4538 1035.9374 | 457.141632 -3045
Fava beans 8378.03372 -10183 -3887 -5692
Summer Maize -18208 11524.263 | 874.466458 -5809
Soybeans -3354 -3971 -1433 -8759
Nili Potato -10714 -826 | 124.769688 -11415
Long Berseem -5418 -10404 | 2057.54223 -13765
Short Berseem -19069 -435 -1102 -20605
Cotton (Zahr) -17412 | 2691.56327 -10912 -25632
Total 35180.1713 | 7516.53492 -8792 | 33904.2211

Source; Calculated from unpublished labor technical coefficients provided by the Central Administration for

Agricultural Economics, MALR.
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Table 4-9: Changesin Labor Force Composition by Governorate on the Old Lands, 1990

1997
et | e | cmpa | e
Governorate forc ec,z[] - fu L:\'g;?f % of total

are men eq(1 000) change Men Wornen/

d children
Lower Egypt 76.47091 | 35.1801713 | 103.7634 | 45.06472 | 54.93528
Behera 76.47095 | 5.58839088 | 16.48288 | 11.18628 | 88.81372
Gharbia 76.11731 -3.5241915 | -10.3946 | 97.74447 | 2.255534
Kafr El Sheikh 75.84676 | 16.0580664 | 47.36303 | 57.84783 | 42.15217
Dakahlia 75.55076 | 16.9158724 | 49.89312 | 57.76417 | 42.23583
Damietta 77.25586 | 1.74862636 | 5.157548 | 30.22888 | 69.77112
Sharkia 76.51925 | 6.98474409 20.6014 | 65.91305 | 34.08695
Menofia 78.14455 -7.3614985 | -21.7126 63.8098 36.1902
Kalyoubia 78.63723 | -1.2298389 | -3.62739 | 66.85693 | 33.14307
Middle Egypt 77.36469 | 7.51653492 | 22.16991 | 106.9625 | -6.96253
Giza 79.0214 -1.2665098 | -3.73555 | 27.03855 | 72.96145
Beni-Suef 75.38702 4.0510972 | 11.94865 | 88.37029 | 11.62971
Fayoum 76.41933 | -0.8829319 | -2.60419 | 55.44796 | 44.55204
Menia 78.3808 | 5.61487939 16.561 94.2482 | 5.751798
Upper Egypt 79.32784 -8.792485 | -25.9333 | 31.76493 | 68.23507
Assiut 76.27732 -2.8644989 -8.4488 | 19.86219 | 80.13781
Sohag 76.39962 -2.2523486 | -6.64327 | -48.8479 | 148.8479
Qena 83.15284 -10.408552 | -30.6999 [ 83.95965 | 16.04035
Aswan 83.89194 | 6.73291439 | 19.85863 | 80.42259 | 19.57741
Old Lands 7721777 | 33.9042211 100 | 62.23648 | 37.76352

Source: Calculated from unpublished labor technical coefficients provided by the Central Administration for
Agricultural Economics, MALR.
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5. IMPLICATIONSAND RECOMMENDATIONS

Agricultural production on Egypt’ s Old Lands hasincreased substantially since 1990. Improved
physical yield, rather than area expansion or changesin cropping patterns, wasthe primary driving
force behind the observed growth. Policy reforms may have contributed to improved yields by
encouraging more efficient use of inputs. The apparent negative impact of changes in cropping
patterns on aggregate production must be interpreted with caution. Dataon production and yields
are not accurate enough to strongly support such a conclusion. Furthermore, the variability of
aggregate production since 1994 makes the results susceptible to the time period chosen for the
anaysis. Aggregate production experienced the most rapid growth of the period between 1994
and 1996.

Increased production likely created additional employment (i.e., hired labor) in the agricultural
sector. Overdl, the equivalent of as many as 34,000 full-time jobs may have been created on the
Old Lands. The vast mgjority of employment increases occurred in Lower Egypt largely as a
result of increased summer rice production. At the sametime, employment in Upper Egypt actualy
declined. Reduced labor inputs for cotton, sorghum, and fava beans had the greatest impact on

employment in Upper Egypt.

These results must be interpreted very cautioudly. The suspect nature of the key data series and
the limited availability of information about input quantities substantially limit the ability to draw
policy-relevant conclusions from the study. While broad trends are probably generaly
representative, there is likely considerable error in the magnitudes of trends in production
estimates, input quantities, and productivity measures.

At thistime, the availability and quality of data severely constrain the types of analyses that can
be conducted and the relevance and interpretation of results. Specific concerns regarding data
issues and recommendations for improvement include:

C Basic agricultural data on cropped area, production, yield, and prices are likely inflated
once they are aggregated to the governorate level. Estimates of aggregate production are
thus likely to be inflated as well. |If, as Fawzy et al. (1998) suggest, pressure exists to
show annual improvements in yields, then trends in these basic data are aso likely
inaccurate. Inaccurate data on these basic measures of agricultural activity severely
compromise planning, monitoring, and evaluation efforts in the agricultural sector.

Fawzy et al. (1988) suggest that the problems lie mainly in the transmission of datafrom
the village to the governorate level. Still, estimates at the village level may often be
subjective and not based on statistical sampling methods. Training in data collection and
statistical methods, improved sampling techniques, recognition of the value of accurate
information, and institutional aswell asfinancia support for reliable data collection and
transmission are needed to improve data quality.

Village level data should probably be used whenever possible until the accuracy of data

transmission from the village to the governorate level is improved. For national or
governorate level studies, collection of village level data is probably prohibitively

31



expensive and time consuming. For smaller scale studies, however, the quality of the
village level data may justify the added expense.

Readily accessible data on the agricultural [abor forceincludesonly hired labor. By some
estimates, however, family labor accountsfor as much as 85 percent of agricultural labor
in Egypt (Rady et a., 1996). Itis, therefore, very difficult to track alarge portion of the
agricultural labor force - a portion that may be disproportionately comprised of women
and children.

It will beimportant to develop accurate data on family labor in agriculture. Such dataare
necessary to estimate production costs aswell as social and economic impacts of change
in the agricultural sector.

The best available estimates of hired labor and machinery inputsin agriculture are based
on technical coefficients that may not accurately represent the average farm operation
(Fawzy et a., 1998). It is, therefore, difficult to accurately estimate hired labor and
machinery inputs to agriculture.

Aswith area, production, yield, and price data, training in data collection and statistical
methods, improved sampling methods, and a commitment to improving data quality are
urgently needed to improve these data.

Data on fertilizer use were inadequate to accurately estimate farm-level fertilizer use.
Improved dataon farm-level fertilizer usewill aid inincreasing fertilizer productivity and
reducing the environmental impacts of fertilizer application.

Irrigationwater isacrucial agricultural input in Egypt. Yetlittleinformationisavailable
about water usein agriculture. Land reclamation projectscurrently underway areexpected
to dramatically increase water usein agriculture. An expanding population and industrial
sector are also making increasing demands on available water. As water of adequate
quality becomes more scarce, accurate dataon water usein different sectors and regions
will become increasingly important.

The preceding analysis is also partial in the sense that it concentrates only on the Old
Lands. The New Lands, however, may account for much of the recent growth in the
agricultural sector. Furthermore, crops, soil characteristics, irrigation technology, and
fertilizer use may all differ substantially between the Old and the New Lands.

A parale study of productivity on the New Lands should be undertaken. Such astudy will
provide a more complete description of growth in Egypt’s agricultural sector.
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Table A-1: Cropped Area for Selected Crops on the Old Lands, 1990 - 1997 (feddans)

Crop 1990 1991 1992 1993 1994 1995 1996 1997
Barley 68,855 62,086 67,159 52,693 55,352 42,206 43,567 38,520
Long Berseem 1,590,349 | 1,572,415 | 1,601,454 | 1,614,520 | 1,659,937 | 1,626,235 | 1,496,912 1,398,497
Seed Berseem 163,014 153,933 150,741 142,071 151,287 152,600 142,437 137,051
Short Berseem 793,772 717,705 718,111 731,079 721,070 617,763 689,267 681,588
Fava beans 299,111 287,702 377,933 216,335 282,756 236,799 261,649 280,010
Chickpeas 13,192 11,834 13,756 20,292 16,549 14,227 13,148 11,221
Fenugreek 13,862 7,105 10,498 14,203 19,703 19,942 10,375 6,592
Flax (Seed) 28,475 39,228 24,971 25,922 26,219 35,830 20,880 18,342
Flax (Fiber) 28,475 39,228 24,971 25,922 26,219 35,830 20,880 18,302
Garlic (Single) 14,440 16,532 14,356 18,479 11,850 13,059 25,171 15,785
Garlic (Intercropped) 7,351 9,339 6,994 11,269 7,941 9,185 13,912 9,812
Lentils 13,484 15,600 13,907 17,491 11,128 6,583 7,208 8,132
Lupines 5,795 5,515 5,575 6,013 6,842 6,439 6,200 5,608
Sugarbeets 34,088 49,296 31,024 34,012 34,734 38,870 48,261 56,282
Wheat 1,747,452 | 1,899,159 | 1,741,277 | 1,788,834 | 1,697,848 | 2,005,329 | 1,953,274 2,039,146
Groundnuts 22,084 21,816 23,279 24,343 24,892 25,424 24,778 21,822
Summer Maize 1,494,645 | 1,621,100 | 1,594,853 | 1,549,045 | 1,625,796 | 1,617,679 | 1,620,791 1,469,138
Nili Maize 414,358 377,065 290,540 293,014 296,272 300,886 278,082 265,838
Winter Onion (Single) 20,732 23,534 25,108 25,455 18,401 34,627 37,797 26,936
Winter Onion (Intercropped) 52,590 45,592 43,764 50,405 33,909 38,471 45,563 38,239
Summer Onion (Single) 8,963 8,529 11,056 7,542 7,508 8,067 12,080 10,054
Summer Onion (Intercropped) 60,708 49,945 43,656 51,739 38,610 31,954 38,792 41,763
Nili Onion 3,484 4,422 8,443 3,733 8,993 8,901 11,078 11,470




Table A-1: Cropped Area for Selected Crops on the Old Lands, 1990 - 1997 (feddans)

Crop 1990 1991 1992 1993 1994 1995 1996 1997
Summer Rice 1,026,630 | 1,086,445 | 1,198,442 | 1,265,494 | 1,356,533 | 1,378,027 | 1,376,589 1,514,684
Nili Rice 1,098 803 1,145 1,090 575 621 975 0
Sesame 35,127 47,611 42,377 44,842 34,612 40,270 38,794 31,066
Summer Sorghum 310,169 312,660 331,763 333,528 361,479 341,241 321,336 348,894
Nili Sorghum 7,599 8,962 20,108 12,039 9,542 10,704 10,620 11,290
Soybeans 98,521 100,714 51,275 43,094 52,983 58,772 34,817 30,842
Cotton (Zahr) 992,483 850,395 837,895 881,583 718,737 707,884 915,853 853,255
Sugarcane 263,077 266,840 270,647 278,105 296,605 298,700 268,527 259,573
Summer Potato 67,670 78,161 84,668 53,406 48,604 76,162 110,531 58,123
Nili Potato 116,729 102,871 77,395 51,859 57,830 96,712 79,107 52,025
Winter Tomato 128,653 114,904 108,120 104,002 108,253 103,433 124,870 108,768
Summer Tomeato 99,398 94,092 105,572 73,353 88,341 86,274 93,183 87,160
Nili Tomato 79,415 65,790 75,242 60,964 56,565 65,261 58,660 43,604
Total cropped area 10,125,84 | 10,168,92 | 10,048,07 | 9,927,770 | 9,974,475 | 10,190,96 | 10,255,96 10,009,432
8 8 5 7 4

Source: Economic Affairs Administration, MALR (MALR, 1990-1997).




Table A-2

: Production of Selected Crops on the Old Lands, 1990 - 1997

Crop Units® 1990 1991 1992 1993 1994 1995 1996 1997
Barley Ardab 795,741 701,074 832,980 668,026 698,746 559,858 590,338 495,767
Long Berseem | Metric Ton | 41,517,668 | 40,960,402 | 40,855,153 | 42,032,991 | 42,580,730 | 41,872,077 | 38,993,761 | 37,101,528
Seed Berseem Ardab 286,265 289,204 299,496 251,560 288,352 271,639 259,097 255,005
Short Berseem | Metric Ton | 7,746,229 | 7,750,122 | 7,582,619 | 8,381,726 | 7,923,880 | 6,958,113 | 8,039,437 | 7,445,930
Fava beans Ardab 2,396,102 | 1,807,106 | 1,338,730 | 1,544,345 | 1774577 | 1,970,282 | 2,239,381 | 2,415,060
Chickpeas Ardab 68,863 63,952 67,120 103,326 72,186 77,643 72,751 56,912
Fenugreek Ardab 81,575 38,385 56,489 70,237 98,380 106,677 54,348 37,311
Flax (Seed) Metric Ton 126,853 171,966 121,426 131,067 126,947 179,827 109,041 93,409
Flax (Fiber) Metric Ton 79,139 110,454 71,858 79,103 79,364 112,302 64,528 57,718
Garlic (Single) | Metric Ton 139,325 160,288 137,358 185,281 104,463 118,321 252,464 154,404
Garlic Metric Ton 45,433 59,474 47,315 62,114 45,364 54,688 90,595 62,172
(Intercropped)

Lentils Ardab 72,241 75,560 64,978 83,770 45,221 27,719 33,456 37,964
Lupines Ardab 33,251 31,089 30,262 32,471 37,750 34,869 36,430 19,745
Sugarbeets Metric Ton 574,745 | 1,106,061 624,607 708,154 717,137 739,716 799,662 | 1,014,170
Wheat Ardab 26,963,007 | 27,346,916 | 27,819,530 | 29,222,126 | 26,610,085 | 33,101,315 | 33,424,447 | 34,007,283
Groundnuts Ardab 271,540 281,859 310,155 330,233 390,555 435,222 420,835 381,994
Summer Maize Ardab 28,267,076 | 30,718,005 | 30,918,035 | 30,113,166 | 32,926,621 | 30,439,709 | 34,175,911 | 33,598,013
Nili Maize Ardab 5,229,809 | 5,038,566 | 4,260,981 | 4,283,023 | 4,538,626 | 4,240,073 | 4,202,369 | 4,230,132
Winter Onion Metric Ton 205,006 236,257 256,764 269,268 170,651 346,965 365,540 309,844
(Single)

Winter Onion Metric Ton 345,431 253,330 299,469 386,645 240,247 293,845 336,044 305,404
(Intercropped)




Table A-2: Production of Selected Cropson the Old Lands, 1990 - 1997

Crop Units? 1990 1991 1992 1993 1994 1995 1996 1997
Summer Onion | Metric Ton 70,595 69,420 98,259 70,521 87,520 81,698 113,235 91,211
(Single)

Summer Onion | Metric Ton 285,288 229,541 207,991 290,284 186,359 176,982 226,608 237,405
(Intercropped)

Nili Onion Metric Ton 31,837 36,639 94,086 33,248 92,132 95,154 144,996 142,408
Summer Rice Metric Ton | 3,140,989 | 3,417,337 | 3,870,001 | 4,119,226 | 4,526,063 | 4,729,881 | 4,814,255 | 5,381,518
Nili Rice Metric Ton 1,264 887 1,348 1,450 765 883 1,552 0
Sesame Ardab 151,936 213,376 197,062 209,272 156,150 169,054 165,481 136,271
Summer Ardab 4,412,259 | 4,721,758 | 5,228,129 | 5,421,106 | 5,075,349 | 4,622,581 | 4,214,136 | 5,268,936
Sorghum

Nili Sorghum Ardab 76,353 95,725 207,335 120,409 102,352 124,726 124,872 144,785
Soybeans Metric Ton 106,688 120,036 58,098 49,943 65,244 60,931 38,799 34,238
Cotton (Zahr) Kintar 5,165,782 | 5,016,959 | 5,674,857 | 6,862,865 | 4,307,916 | 4,056,033 | 5,743,599 | 5,811,645
Sugarcane Metric Ton | 11,091,933 | 11,620,768 | 11,704,066 | 12,407,835 | 13,658,575 | 13,795,536 | 12,501,708 | 12,226,212
Summer Potato | Metric Ton 717,998 747,873 826,198 452,946 464,521 737,915 | 1,059,016 569,411
Nili Potato Metric Ton 878,143 783,205 604,891 339,334 461,271 818,537 643,470 451,230
Winter Tomato | Metric Ton | 1,254,915 | 1,256,969 | 1,042,520 | 1,210,247 | 1,760,270 | 1,616,618 | 1,993,696 | 1,663,394
Summer Tomato | Metric Ton | 1,295,025 ( 1,119,916 | 1,585,634 | 1,017,639 | 1,187,380 | 1,155,777 | 1,327,626 | 1,200,727
Nili Tomato Metric Ton | 1,091,589 788,809 | 1,107,701 854,621 668,150 945,711 764,328 670,220

a. See Table A-10 for definitions of units and conversion factors.
Source: Economic Affairs Administration, MALR (MALR, 1990-1997).




Table A-3: Average Yield for Selected Cropson the Old Lands, 1990 - 1997 (units/feddan)

Crop Units? 1990 1991 1992 1993 1994 1995 1996 1997
Barley Ardab 11.56 11.29 12.40 12.68 12.62 13.26 13.55 12.87
Long Berseem Metric Ton 26.11 26.05 25.51 26.03 25.65 25.75 26.05 26.53
Seed Berseem Ardab 1.76 1.88 1.99 1.77 191 1.78 1.82 1.86
Short Berseem Metric Ton 9.76 10.80 10.56 11.46 10.99 11.26 11.66 10.92
Fava beans Ardab 8.01 6.28 354 7.14 6.28 8.32 8.56 8.62
Chickpeas Ardab 5.22 5.40 4.88 5.09 4.36 5.46 5.53 5.07
Fenugreek Ardab 5.88 5.40 5.38 4.95 4.99 5.35 524 5.66
Flax (Seed) Metric Ton 4.45 4.38 4.86 5.06 4.84 5.02 5.22 5.09
Flax (Fiber) Metric Ton 2.78 2.82 2.88 3.05 3.03 3.13 3.09 3.15
Garlic (Single) Metric Ton 9.65 9.70 9.57 10.03 8.82 9.06 10.03 9.78
Garlic (Intercropped) Metric Ton 6.18 6.37 6.77 551 571 5.95 6.51 6.34
Lentils Ardab 5.36 4.84 4.67 4.79 4.06 4.21 4.64 4.67
Lupines Ardab 574 5.64 543 5.40 5.52 5.42 5.88 3.52
Sugarbeets Metric Ton 16.86 22.44 20.13 20.82 20.65 19.03 16.57 18.02
Wheat Ardab 1543 14.40 15.98 16.34 15.67 16.51 17.11 16.68
Groundnuts Ardab 12.30 12.92 13.32 13.57 15.69 17.12 16.98 17.50
Summer Maize Ardab 18.91 18.95 19.39 19.44 20.25 18.82 21.09 22.87
Nili Maize Ardab 12.62 13.36 14.67 14.62 15.32 14.09 15.11 15.91
Winter Onion (Single) Metric Ton 9.89 10.04 10.23 10.58 9.27 10.02 9.67 11.50
Winter Onion (Intercropped) Metric Ton 6.57 5.56 6.84 7.67 7.09 7.64 7.38 7.99
Summer Onion (Single) Metric Ton 7.88 8.14 8.89 9.35 11.66 10.13 9.37 9.07
Summer Onion (Intercropped) | Metric Ton 4.70 4.60 4.76 5.61 4.83 5.54 5.84 5.68
Nili Onion Metric Ton 9.14 8.29 11.14 8.91 10.24 10.69 13.09 12.42




Table A-3: Average Yield for Selected Cropson the Old Lands, 1990 - 1997 (units/feddan)

Crop Units® 1990 1991 1992 1993 1994 1995 1996 1997
Summer Rice Metric Ton 3.06 3.15 3.23 3.26 3.34 3.43 3.50 3.55
Nili Rice Metric Ton 1.15 1.10 1.18 1.33 1.33 1.42 1.59 0.10
Sesame Ardab 4.33 4.48 4.65 4.67 4.51 4.20 4.27 4.39
Summer Sorghum Ardab 14.23 15.10 15.76 16.25 14.04 13.55 13.11 15.10
Nili Sorghum Ardab 10.05 10.68 10.31 10.00 10.73 11.65 11.76 12.82
Soybeans Metric Ton 1.08 1.19 1.13 1.16 1.23 1.04 111 111
Cotton (Zahr) Kintar 5.20 5.90 6.77 7.78 5.99 5.73 6.27 6.81
Sugarcane Metric Ton 42.16 43.55 43.24 44.62 46.05 46.19 46.56 47.10
Summer Potato Metric Ton 10.61 9.57 9.76 8.48 9.56 9.69 9.58 9.80
Nili Potato Metric Ton 7.52 7.61 7.82 6.54 7.98 8.46 8.13 8.67
Winter Tomato Metric Ton 9.75 10.94 9.64 11.64 16.26 15.63 15.97 15.29
Summer Tomato Metric Ton 13.03 11.90 15.02 13.87 13.44 13.40 14.25 13.78
Nili Tomato Metric Ton 13.75 11.99 14.72 14.02 11.81 14.49 13.03 15.37

a. See Table A-10 for definitions of units and conversion factors.

Source: Economic Affairs Administration, MALR (MALR, 1990 - 1997).




Table A-4. Average Nominal Farmgate Pricesfor Selected Cropson the Old Lands, 1990 - 1997 (L E/unit)

Crop Units 1990 1991 1992 1993 1994 1995 1996 1997 | Averag
€1994-
96

Barley Ardab 37.81 42.72 59.54 60.00 59.76 64.71 71.05 76.43 65.17
Long Berseem Metric Ton 36.35 42.13 51.74 56.42 63.23 70.68 87.26 90.53 73.72
Seed Berseem Ardab 184.80 | 198.75 | 231.80 | 239.14 | 24329 | 255.66 | 292.32 | 321.78 | 263.75
Short Berseem Metric Ton 36.11 41.77 50.66 55.94 61.87 69.22 84.72 90.31 71.94
Fava beans Ardab 106.77 | 13541 | 163.98 | 158.11 | 14955 | 160.76 | 171.78 | 18891 160.70
Chickpeas Ardab 187.19 | 206.25 | 226.72 | 236.49 | 241.25 | 291.80 | 325.03 | 338.00 | 286.03
Fenugreek Ardab 135.75 | 13318 | 157.23 | 16556 | 173.16 | 181.19| 196.95| 204.56 | 183.77
Flax (Seed) Metric Ton 83.03 91.98 | 11054 | 132.77 | 13362 | 138.76 | 14519 | 152.87 | 139.19
Flax (Fiber) Metric Ton | 121.36 | 141.15 | 14848 | 181.98 | 188.84 | 19559 | 210.39 | 225.86 | 198.28
Garlic (Single) Metric Ton | 13527 | 14048 | 185.18 | 19292 | 49211 | 34191 | 354.09 | 389.76 | 396.03
Garlic (Intercropped) Metric Ton | 145.00 | 151.79 | 200.23 | 206.79 | 497.16 | 34517 | 360.92 | 397.88 | 401.08
Lentils Ardab 207.19 | 216.96 | 236.15 | 248.14 | 251.70 | 255.33 | 280.42 | 285.79 | 262.48
Lupines Ardab 176.03 | 173.27 | 230.00 | 23442 | 24379 | 24559 | 257.83| 260.78 | 249.07
Sugarbests Metric Ton 54.96 55.00 54.54 55.00 63.00 81.00 91.00 91.00 78.33
Wheat Ardab 70.90 74.71 79.09 79.19 80.19 84.46 96.07 | 100.05 86.91
Groundnuts Ardab 80.46 80.39 77.55 83.62 89.17 | 10598 | 119.93( 13241 105.03
Summer Maize Ardab 59.81 61.78 60.61 64.17 66.45 71.45 75.47 76.89 71.12
Nili Maize Ardab 59.40 61.88 64.02 67.37 70.18 74.20 76.66 77.95 73.68
Winter Onion (Single) Metric Ton | 166.67 | 213.74 | 21192 | 165.67 | 395.09 | 240.78 | 249.33 | 265.82 | 295.07
Winter Onion (Intercropped) Metric Ton | 151.58 | 184.22 | 200.42 | 153.71 | 385.56 | 22651 | 233.76 | 251.82 | 281.94
Summer Onion (Single) Metric Ton | 169.67 | 212.17 | 195.88 | 160.90 | 353.40 | 235.77 | 249.18 | 25450 | 279.45
Summer Onion (Intercropped) Metric Ton | 130.78 | 186.99 | 204.70 [ 160.76 | 386.34 | 211.20 | 216.65| 238.03 | 271.40




Table A-4. Average Nominal Farmgate Pricesfor Selected Cropson the Old Lands, 1990 - 1997 (L E/unit)

Crop Units 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | Averag
e1994-
%

Nili Onion Metric Ton | 17958 | 228.11 | 219.23 | 19429 | 417.92 | 261.10 | 265.99 | 278.86 | 315.00
Summer Rice Metric Ton | 367.24 | 435.79 | 45140 | 504.22 | 580.21 | 65561 | 701.86 | 71754 | 645.89
Nili Rice Metric Ton | 367.00 | 436.61 | 454.00 | 510.00 | 617.00 | 640.00 | 692.06 | 0.00 | 649.69
Sesame Ardab 212.93 | 252.77 | 259.74 | 268.89 | 297.60 | 380.98 | 367.54 | 39156 | 355.37
Summer Sorghum Ardab 5827 | 6204 | 6312 6904 7272 7922| ©476| 8653| 78.90
Nili Sorghum Ardab 5740 | 6184 | 6327 | 6866| 7122 7819 8136| 8350| 76.92
Soybeans Metric Ton | 800.00 | 849.60 | 810.50 | 800.00 | 875.00 | 1050.00 | 1050.00 | 1050.00 | 991.67
Cotton (Zahr) Kintar 262.67 | 316.09 | 378.69 | 370.90 | 32519 | 531.64 | 49756 | 472.74 | 451.47
Sugarcane MetricTon | 5595 | 56.25| 6414 | 7048 | 7899 | 87.66| 6734| 9236| 8466
Summer Potato Metric Ton | 272.48 | 306.35 | 249.63 | 500.74 | 817.07 | 81553 | 642.41 | 650.68 | 758.34
Nili Potato Metric Ton | 290.20 | 353.71 | 205.75 | 452.25 | 585.73 | 400.18 | 314.83 | 434.48 | 43358
Winter Tomato Metric Ton | 33549 | 397.27 | 428.08 | 266.64 | 25452 | 352.93 | 369.80 | 398.10 | 325.75
Summer Tomato Metric Ton | 185.72 | 420.80 | 458.90 | 314.35 | 269.04 | 370.00 | 396.28 | 43043 | 34514
Nili Tomato Metric Ton | 348.78 | 400.35 | 384.69 | 392.29 | 782.17 | 688.60 | 572.50 | 392.26 | 68109

Source: Economic Affairs Administration, MALR (MALR, 1990 - 1997).




Table A-5: Hired Labor Inputsfor Selected Crops, 1990 - 1997 (labor-day per feddan)

Crop 1990 1991 1992 1993 1994 1995 1996 1997
Barley 21.30 20.55 24.86 24.81 26.79 26.54 23.57 26.53
Long Berseem 42.14 48.98 45.92 45.01 45.01 45.01 45.01 45.01
Short Berseem 16.84 16.84 16.73 16.86 11.66 11.12 10.46 10.69
Fava beans 34.93 33.55 30.82 30.92 28.83 31.54 32.19 31.32
Chickpeas 24.97 24.97 33.04 30.51 30.03 30.81 23.46 23.03
Flax (Fiber) 34.14 34.23 37.82 35.67 37.01 37.04 36.50 35.10
Garlic (Single) 59.52 66.38 58.53 61.29 53.11 55.90 61.29 60.26
Lentils 24.97 26.97 28.22 24.80 26.19 26.17 26.87 29.71
Sugarbests 49.10 51.27 52.89 44.69 44.70 35.63 37.79 46.42
Wheat 31.88 28.33 31.22 28.60 29.20 30.94 32.60 31.44
Groundnuts 36.16 38.38 36.71 29.60 41.31 43.18 47.11 45.17
Summer Maize 38.62 38.89 37.25 37.29 38.46 40.46 42.70 38.12
Winter Onion (Single) 53.31 55.70 57.84 50.94 46.89 60.23 54.87 53.80
Summer Rice 28.85 29.10 29.64 37.49 39.86 42.61 42.51 38.04
Sesame 36.88 35.97 34.06 33.46 34.61 35.17 32.20 29.97
Summer Sorghum 39.12 38.62 44.58 46.73 37.28 36.07 33.66 34.86
Soybeans 36.14 36.10 36.90 31.07 36.66 37.30 39.83 31.66
Cotton (Zahr) 68.38 68.38 68.38 69.10 64.15 67.47 71.16 70.67
Sugarcane 93.19 90.30 90.24 78.65 103.25 114.62 104.56 104.22
Summer Potato 79.47 74.74 74.31 68.65 103.36 103.36 85.60 85.76
Nili Potato 51.21 48.94 47.46 46.58 47.64 55.24 53.30 50.16
Winter Tomato 51.78 51.45 36.74 48.26 52.19 51.58 50.63 53.16

Source: Central Administration for Agricultural Economics, MALR, unpublished data.
Note: The MALR does not estimate technical coefficients for hired labor for al crops.

LSummer Tomato | 8711 1 91031 86131 /9411 83261 88571 89261  3004]




Table A-6: Machinery Inputsfor Selected Crops, 1990 - 1997 (price weighted hours per feddan)

Crop 1990 1991 1992 1993 1994 1995 1996 1997
Barley 3.34 2.32 2.68 2.50 2.56 2.78 2.51 2.31
Long Berseem 1.91 1.13 1.47 1.21 1.32 1.43 1.38 141
Short Berseem 0.62 0.66 0.69 0.96 1.16 1.21 1.21 1.30
Fava beans 3.40 2.81 2.86 0.00 2.56 2.77 2.89 2.64
Chickpeas 2.78 2.53 3.38 311 3.10 3.24 2.89 2.34
Flax (Fiber) 2.87 2.66 2.55 247 2.30 2.60 2.61 2.51
Garlic (Single) 2.79 2.90 2.87 2.79 2.45 2.49 2.63 2.69
Lentils 2.67 2.72 3.02 3.07 2.80 2.95 2.85 2.48
Sugarbests 2.45 2.39 3.11 2.28 2.34 2.15 2.52 2.35
Wheat 3.52 3.62 3.89 3.12 2.95 3.06 3.06 2.87
Groundnuts 2.36 2.35 2.20 2.26 2.00 2.00 1.86 1.92
Summer Maize 2.56 2.61 2.66 2.53 2.37 2.50 247 2.51
Winter Onion (Single) 2.69 2.21 241 2.48 2.18 2.50 2.46 242
Summer Rice 2.89 2.68 3.94 4.87 9.75 9.75 5.96 6.18
Sesame 1.86 1.84 1.86 1.89 2.26 1.84 1.99 1.59
Summer Sorghum 2.67 2.71 2.32 2.38 3.14 2.59 2.95 2.67
Nili Sorghum 2.67 2.71 2.32 2.38 3.14 2.59 2.95 2.67
Soybeans 3.29 3.42 3.98 4.52 3.78 3.70 2.98 3.27
Cotton (Zahr) 2.63 2.63 2.63 2.43 231 2.23 2.45 2.52
Sugarcane 5.83 6.29 5.59 6.14 6.04 6.26 8.20 7.42
Summer Potato 3.17 3.20 3.11 3.06 2.71 3.21 3.37 3.10
Nili Potato 3.04 3.33 4.47 3.10 2.92 2.99 3.01 2.87
(Winter Tomato | 4841 4281 44901 41911 3761 4481 4501 423]

Source: Central Administration for Agricultural Economics, MALR, unpublished data.
Note: The MALR does not estimate machinery technical coefficients for all crops.



Table A-7: Machinery Inputsfor Selected Crops, 1990 - 1997 (hours per feddan)

Crop 1990 1991 1992 1993 1994 1995 1996 1997
Barley 22.66 16.76 19.21 17.62 19.01 21.16 17.86 16.27
Long Berseem 26.44 16.40 20.80 16.61 16.55 17.40 17.80 17.92
Short Berseem 13.34 12.87 8.70 23.75 15.75 16.50 16.50 18.00
Fava beans 29.62 26.21 28.70 0.00 22.16 24.47 25.33 22.91
Chickpeas 23.26 21.81 30.02 28.09 27.00 2841 25.29 19.30
Flax (Fiber) 23.61 22.61 21.35 20.93 19.42 23.16 22.89 21.75
Garlic (Single) 29.00 29.44 29.92 29.22 25.55 26.17 27.20 27.83
Lentils 22.22 23.05 24.40 24.29 22.95 24.96 24.53 21.04
Sugarbests 23.84 23.07 25.46 19.88 20.20 20.59 26.15 24.47
Wheat 26.62 27.12 28.91 26.58 25.70 27.17 27.54 25.69
Groundnuts 24.93 24.90 24.21 24.46 22.76 22.29 20.80 20.24
Summer Maize 27.80 28.04 28.50 27.76 26.28 27.65 27.05 27.28
Winter Onion (Single) 25.35 20.58 23.40 23.10 20.37 23.79 24.31 22.76
Summer Rice 10.75 11.43 16.15 33.75 38.75 39.00 40.50 42.00
Sesame 22.29 22.26 22.64 22.98 24.50 23.57 21.54 19.20
Summer Sorghum 27.85 27.89 23.80 24.12 29.10 25.67 30.45 27.47
Nili Sorghum 27.85 27.89 23.80 24.12 29.10 25.67 30.45 27.47
Soybeans 2841 31.25 35.23 40.92 36.48 35.79 29.48 31.09
Cotton (Zahr) 30.31 30.31 30.31 28.37 25.77 24.68 27.75 27.09
Sugarcane 65.80 71.33 61.25 63.49 66.75 12.27 91.44 81.73
Summer Potato 30.39 30.73 30.24 29.22 29.12 35.65 35.63 32.20
Nili Potato 27.69 29.56 39.63 30.45 29.03 29.64 29.67 27.88
(Winter Tomato | 38441 37361 39661 37951 34731 41471 44571  39050]

Source: Central Administration for Agricultural Economics, MALR, unpublished data.
Note: The MALR does not estimate machinery technical coefficients for all crops.



Table A-8: Derivation of Fertilizer Availability Measure (thousand tons nutrient basis)

1990 | 1991 | 1992 | 1993 | 1994 | 1995 1996 1997
Production
Urea 347 | 425 | 402 385 428 422 481 489
AN (335%) | 335 | 195 | 375 | 448 450 501 529 522
AS (20.6%) 12 13 14 14 14 14 16 18
CN (15.5%) | 13 35 33 15 17 4 1 0
Exports
Urea 14 13 71 33 71 85 8 0
AN (335%) 14 13 56 60 39 103 0 10
AS (20.6%) 0 0 0 0 0 2 0 0
CN (15.5%) 0 0 0 0 0 0 0 0
Imports
Urea 11 13 5 3 3 2 0 10
AN (335%) 46 54 23 12 14 8 55 16
AS (20.6%) 72 84 36 19 21 12 68 35
CN (15.5%) 3 3 1 1 1 0 3 1
Availability
Urea 343 | 425 | 336 | 355 360 338 474 499
AN (335%) | 367 | 236 | 343 | 400 425 406 584 528
AS (20.6%) 84 97 50 33 36 24 84 53
CN (15.5%) | 16 38 34 16 17 4 4 1
Tota 810 | 796 | 763 | 803 838 772 1,145 1,081
Adjusted for stocks
Urea 343 | 425 | 336 | 355 360 338 317 350
AN (335%) | 367 | 236 | 343 | 400 425 406 391 370
AS (20.6%) 84 97 50 33 36 24 56 37
CN (15.5%) | 16 38 34 16 17 4 3 1
Total 810 | 796 | 763 | 803 838 772 766 759
% of land in Old
0.88 | 0.86 | 0.83 | 0.82 | 0.80 0.75 0.79 0.77
Fertilizer available
for Old Lands
Urea 2782 | 3380 | 2565 | 2847 | 30138 | 26111 | 24256 | 265865
AN (335%) | 2974 | 1879 | 2613 | 3206 | 35593 | 31338 | 29907 | 281004
AS (20.6%) | 6790 | 7750 | 3811 | 2615 | 29864 | 18686 | 42879 | 28117.7
CN (15.5%) | 1313 | 3048 | 2613 | 1247 | 14655 | 3375 2000 | 594.098
Total 6566 | 6340 | 5820 | 6440 | 70184 | 59656 | 58651 | 575581

Source: Zallaet a. (1998), El Guindy et al. (1997), Mellor( 1997).




Table A-9: Share of Cropped Area by Crop on the Old Lands, 1990 - 1997 (per cent)

Crop 1990 1991 1992 1993 1994 1995 1996 1997
Barley 0.68 0.61 0.67 0.53 0.55 0.41 0.42 0.38
Long Berseem 15.71 15.46 15.94 16.26 16.64 15.96 14.60 13.97
Seed Berseem 1.61 151 150 1.43 1.52 1.50 1.39 1.37
Short Berseem 7.84 7.06 7.15 7.36 7.23 6.06 6.72 6.81
Fava beans 2.95 2.83 3.76 2.18 2.83 2.32 2.55 2.80
Chickpeas 0.13 0.12 0.14 0.20 0.17 0.14 0.13 0.11
Fenugreek 0.14 0.07 0.10 0.14 0.20 0.20 0.10 0.07
Flax (Seed) 0.28 0.39 0.25 0.26 0.26 0.35 0.20 0.18
Flax (Fiber) 0.28 0.39 0.25 0.26 0.26 0.35 0.20 0.18
Garlic (Single) 0.14 0.16 0.14 0.19 0.12 0.13 0.25 0.16
Garlic (Intercropped) 0.07 0.09 0.07 0.11 0.08 0.09 0.14 0.10
Lentils 0.13 0.15 0.14 0.18 0.11 0.06 0.07 0.08
Lupines 0.06 0.05 0.06 0.06 0.07 0.06 0.06 0.06
Sugarbests 0.34 0.48 0.31 0.34 0.35 0.38 0.47 0.56
Wheat 17.26 18.68 17.33 18.02 17.02 19.68 19.05 20.37
Groundnuts 0.22 0.21 0.23 0.25 0.25 0.25 0.24 0.22
Summer Maize 14.76 15.94 15.87 15.60 16.30 15.87 15.80 14.68
Nili Maize 4.09 3.71 2.89 2.95 297 2.95 271 2.66
Winter Onion (Single) 0.20 0.23 0.25 0.26 0.18 0.34 0.37 0.27
Winter Onion (Intercropped) 0.52 0.45 0.44 0.51 0.34 0.38 0.44 0.38
Summer Onion (Single) 0.09 0.08 0.11 0.08 0.08 0.08 0.12 0.10
Summer Onion (Intercropped) 0.60 0.49 0.43 0.52 0.39 0.31 0.38 0.42
Nili Onion 0.03 0.04 0.08 0.04 0.09 0.09 0.11 0.11




Table A-9: Share of Cropped Area by Crop on the Old Lands, 1990 - 1997 (per cent)

Crop 1990 1991 1992 1993 1994 1995 1996 1997
Summer Rice 10.14 10.68 11.93 12.75 13.60 13.52 13.42 15.13
Nili Rice 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Sesame 0.35 0.47 0.42 0.45 0.35 0.40 0.38 0.31
Summer Sorghum 3.06 3.07 3.30 3.36 3.62 3.35 3.13 3.49
Nili Sorghum 0.08 0.09 0.20 0.12 0.10 0.11 0.10 0.11
Soybeans 0.97 0.99 0.51 0.43 0.53 0.58 0.34 0.31
Cotton (Zahr) 9.80 8.36 8.34 8.88 7.21 6.95 8.93 8.52
Sugarcane 2.60 2.62 2.69 2.80 2.97 2.93 2.62 2.59
Summer Potato 0.67 0.77 0.84 0.54 0.49 0.75 1.08 0.58
Nili Potato 1.15 101 0.77 0.52 0.58 0.95 0.77 0.52
Winter Tomato 1.27 113 1.08 1.05 1.09 1.01 1.22 1.09
Summer Tomeato 0.98 0.93 1.05 0.74 0.89 0.85 0.91 0.87
Nili Tomato 0.78 0.65 0.75 0.61 0.57 0.64 0.57 0.44
Tota 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Note: Cropped arearefersto the cropped areain the 23 crops considered in this analysis.

Source: Economic Affairs Administration, MALR (MALR, 1990-1997).




Table A-10: Volumeto Weight Conversion Factors

Volume measure Weight
equivalent

Ardab of Barley = 120 Kg.
Ardab of Berseem Seed = 175Kag.
Ardab of Broadbeans = 155Kag.
Ardab of Chickpeas = 150 Kg.
Ardab of Fenugreek = 155Kg.
Ardab of Lentils = 160 Kg.
Ardab of Lupines = 150Kg.
Ardab of Wheat = 150 Kg
Ardab of Groundnuts = 75 Kg.
Ardab of Maize = 140 Kg.
Ardab of Sorghum = 140 Kg.
Ardab of Barley Sesame = 120Kg

Metric Kintar of Cotton (unginnned) = 157.5Kg.
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Table B-1: Population on the Old Lands by Governorate and Region, 1990-1997

GO"r‘zgri‘grﬂate/ 1990 1991 1992 1993 1994 1995 1996 1997

L ower Eqypt 22107311 | 22,579,050 | 23.061,058 | 23,553,565 | 24,056,802 | 24,571,010 | 25.096.432 | 25.633.317
Behera 3.504.050 | 3.596.424 | 3.670084 | 3.745662 | 3.822.587 | 3.901.092 | 3.981.200 | 4,062,972
Gharbia 3,082,402 | 3,133,937 | 3,186,333 | 3.239.606 | 3293769 | 3.348.838 | 3.404,827 | 3.461,752
Kafr El Sheikh 1.064.556 | 2,005431 | 2.047.156 | 2,089,749 | 2.133.229 | 2.177.613 | 2.222.920 | 2.269,170
Dakahlia 3,762,963 | 3,836,098 | 3,910,654 | 3.986,660 | 4,064,142 | 4143131 | 4223655 | 4305744
Damietta 805680 | 822890 | 840468 | 858421 | 876,757 | 895486 | 914614 | 934151
Sharkia 3,740,050 | 3.826.230 | 3.914.396 | 4004593 | 4.096.869 | 4191271 | 4.287.848 | 4,386,651
Menofia 2422341 | 2475378 | 2529576 | 2584961 | 2,641,559 | 2,699,396 | 2,758,499 | 2.818.896
Kalyoubia 2805269 | 2,882,663 | 2,962,191 | 3,043914 | 3,127,801 | 3,214,185 | 3,302,860 | 3,393,981

Middle Eqypt 7 7 7 7 7 7 7 7
Giza 4115962 | 4219835 | 4326328 | 4435510 | 4547446 | 4.662.207 | 4.779.865 | 4,900,492
Beni-Suef 1601416 | 1641897 | 1683402 | 1,725955 | 1,769,585 | 1,814,317 | 1,860,180 | 1,907,202
Fayoum 1713696 | 1,756,910 | 1.801.212 | 1,846,633 | 1,893,198 | 1,940,938 | 1,989,881 | 2,040,059
Menia 2892934 | 2958436 | 3.025421 | 3,093,923 | 3,163,975 | 3,235,614 | 3,308,875 | 3,383,795

Upper Eqypt 7 7 7 7 7 7 7 7
Assiut 2.433.901 | 2.491.735 | 2550943 | 2.611.559 | 2.673.615 | 2.737.145 | 2.802.185 | 2.868.770
Sohag 2697,818 | 2764432 | 2.832.690 | 2,902,634 | 2,974,305 | 3,047,746 | 3,123,000 | 3,200,112
Oena 2462202 | 2515817 | 2,570,600 | 2,626,576 | 2,683,770 | 2.742.210 | 2,801,923 | 2,862,936
Aswan 871364 | 887636 | 904213 | 921098 | 938299 | 955822 | 973671 | 991.854

Old | ana S 04 19 337/636.4 004 O 021098 .28 038299 3 O/36 o

Source: Central Administration for Public Mobilization and Statistics (CAPMAS, 1997, 1998).




Table B-2: Aggregate Production on the Old Lands by Gover norate and Region, 1990-1997
(million LE at average 1994-96 prices)

Average
Governor ate/ Annual
region 1990 1991 1992 1993 1994 1995 1996 1997 Growth
Rate (%)?
L ower Egypt ” » ” ” ” ” ” ” 2.2
Behera 2,457 2,468 2,607 2,579 2,442 2,525 2,631 2,600 1.0
Gharbia 1,314 1,283 1,409 1,363 1,217 1,352 1,425 1,337 0.5
Kafr El Sheikh 1,447 1571 1,741 1,739 1,685 1,839 1,885 1,866 5.2
Dakahlia 1,960 2,160 2,241 2,309 2,102 2,145 2,329 2,332 3.6
Damietta 310 312 347 312 308 321 346 338 1.3
Sharkia 1,757 1,776 1,981 2,028 2,026 2,063 2,197 2,184 3.7
Menofia 1,048 982 1,047 962 928 982 1,045 985 -1.7
Kayoubia 484 432 479 477 451 4388 534 515 -0.5
Middle Egypt ” » ” ” ” ” ” » -1.4
Giza 712 686 707 659 688 627 687 648 -1.5
Beni-Suef 787 774 760 921 864 811 903 867 1.6
Fayoum 1,075 808 901 865 798 849 959 858 -6.5
Menia 1,317 1,316 1,125 1,312 1,322 1371 1,632 1,545 0.4
Upper Eqypt ” » ” » » ” » » 2.6
Assiut 828 809 773 835 817 862 993 1,048 0.8
Sohag 865 887 891 967 916 986 1,019 1,029 2.4
Qena 1,061 1,142 1,155 1,169 1,200 1,360 1,173 1,143 3.2
Aswan 294 324 327 342 358 383 380 384 4.9
LTatal Old 1l ands 1 204 3788 | 3938370 | 396 5115 1 342 1246 | 3575142 | 382 8630 | 3803076 | 3837241 1 15 |

Source: Calculated from data provided by the MALR (1990 - 1997).
a. Average annua growth rate is the exponentia growth rate estimated by fitting a semi-log equation to the data..



Table B-3: Nominal Value of Production on the Old Lands by Governorate and Region, 1990-1997

(million LE)

Average

Governor ate/ Annual

region 1990 1991 1992 1993 1994 1995 1996 1997 Growth

Rate (%)?
L ower Egypt 6,669 7,838 9,212 9,604 9,894 11,871 13,457 13,580 11.9
Behera 1477 1,756 2,051 2,109 2,144 2,584 2,842 2,874 115
Gharbia 806 900 1,059 1,090 1,113 1,362 1,502 1,465 10.0
Kafr El Sheikh 896 1,116 1,369 1,407 1,460 1878 2,098 2,119 14.9
Dakahlia 1,198 1,508 1,702 1,868 1,861 2,176 2,536 2,604 13.3
Damietta 177 215 268 249 273 324 381 385 13.0
Sharkia 1,144 1,319 1,620 1,687 1,779 2,089 2424 2457 12.6
Mencfia 662 696 756 801 856 976 1,097 1,097 7.1
Kalyoubia 308 326 388 392 407 482 576 580 8.9
Middle Eqypt 2,518 2,700 2,744 3,051 3,382 3,687 4,413 4,242 7.3
Giza 458 572 578 533 666 630 725 692 8.2
Beni-Suef 512 565 584 736 785 818 965 938 9.8
Fayoum 661 571 672 676 734 850 1,020 905 2.8
Menia 886 992 910 1,105 1,197 1,389 1,703 1,706 8.3
Upper Egypt 2,143 2,422 2,607 2,780 2,993 3,642 3,827 3,982 9.5
Assiut 580 637 647 716 728 870 1,090 1177 8.2
Sohag 602 682 740 822 822 986 1,116 1,170 9.8
Qena 760 872 964 957 1,112 1,394 1,224 1,213 94
Aswan 200 231 257 285 332 392 398 422 121
latal Oldlands 1 11330 [ 12960 J 14564 J 15434 [ 16260 [ 19201 J 21608 ] 21803 | ___105 __J|

Source: Calculated from data provided by the MALR (1990 - 1997).
a. Average annua growth rate is the exponentia growth rate estimated by fitting a semi-log equation to the data..



Table B-4: Nominal Value of Production per Cropped Feddan on the Old Lands by Governorate and Region, 1990-1997

Source: Calculated from data provided by the MALR (1990 - 1997).

a. Average annua growth rate is the exponential growth rate estimated by fitting a semi-log equation to the data..

(million LE)
Average
Governor ate/ Annual
region 1990 1991 1992 1993 1994 1995 1996 1997 Growth
Rate (%)?
L ower Egypt 1,327 1,997 2,056 1,903 2,349 2,387 2,541 2,587 14.3
Behera 1,185 1,400 1,683 1,706 1,727 1991 2,173 2,277 11.3
Gharbia 1,128 1,299 1,520 1,595 1,626 1,958 2,083 2,133 10.9
Kafr El Sheikh 944 1,145 1,367 1,488 1554 1,903 2,074 2,132 141
Dakahlia 1,002 1,229 1,390 1,548 1512 1,823 2,034 2,149 12.7
Damietta 655 1,114 1,335 1,296 1,399 1717 1,922 2,043 22.4
Sharkia 838 1,104 1,359 1,395 1,456 1,708 2,002 2,039 16.1
Menofia 950 1,254 1,365 1,486 1,581 1,753 2,031 2,091 14.0
Kalyoubia 962 1321 1572 1,563 1,653 1841 2,205 2,329 15.8
Middle Eqypt 1,034 1,318 1,367 1,522 1672 1,773 2,068 2,054 12.3
Giza 996 1,236 1454 1,533 1570 1,853 2,071 2,148 134
Beni-Suef 956 1,227 1,257 1,540 1,626 1,665 2,041 1,928 13.2
Fayoum 987 1,083 1,267 1312 1,396 1,540 1,683 1,679 9.1
Menia 1,007 1,281 1,244 1,513 1,639 1,797 2,213 2,212 12.8
Upper Egypt 1,148 1,361 1,528 1,675 1813 2,135 2,358 2,452 124
Assiut 958 1,152 1,163 1,344 1,363 1,584 1978 2,067 11.0
Sohag 973 1,206 1,338 1,497 1,501 1,747 2,023 2,125 12.9
Qena 1,496 1,680 2111 2,204 2,589 3,167 3,254 3,387 13.6
Aswan 1,348 1,624 1,828 1,981 2,374 2,571 2,750 2,895 13.1
I&I



Table B-5: Nominal Per Capita Value of Production on the Old Lands by Gover norate and Region, 1990-1997

Source: Calculated from data provided by the MALR (1990 - 1997).

a. Average annua growth rate is the exponential growth rate estimated by fitting a semi-log equation to the data..

(LE)
Average
Governor ate/ Annual
region 1990 1991 1992 1993 1994 1995 1996 1997 Growth
Rate (%)?
L ower Eqypt 302 347 399 408 411 483 536 530 9.7
Behera 419 4388 559 563 561 662 714 707 9.4
Gharbia 262 287 332 336 338 407 441 423 8.3
Kafr El Sheikh 456 556 669 673 685 862 944 934 12.8
Dakahlia 318 393 435 469 458 525 600 605 11.4
Damietta 220 262 319 290 311 362 417 412 10.9
Sharkia 306 345 414 421 434 498 565 560 10.3
Menofia 273 281 299 310 324 362 398 389 4.9
Kayoubia 110 113 131 129 130 150 174 171 6.1
Middle Egypt 244 255 253 275 297 316 370 347 4.9
Giza 111 136 134 120 147 135 152 141 5.7
Beni-Suef 320 344 347 426 444 451 519 492 7.3
Fayoum 386 325 373 366 388 438 513 444 0.3
Menia 306 335 301 357 378 429 515 504 6.1
Upper Eqypt 253 280 294 307 323 384 395 401 7.2
Assiut 238 256 254 274 272 318 389 410 5.8
Sohag 223 247 261 283 276 324 357 366 74
Qena 309 347 375 364 414 508 437 424 7.2
Aswan 230 260 284 310 354 410 408 426 10.3
%



