MONITORING, VERIFICATION AND EVALUATION UNIT
AGRICULTURAL POLICY REFORM PROGRAM

PLAN FOR ASSESSING THE IMPACT OF EGYPT’S
AGRICULTURAL PoLIcY REFORM PROGRAM

Tom Zalla
Team Leader
Management Systems I nternational

Stephan Goetz, John Holtzman, Robert Young
Abt Associates Inc.

Abdel-Hamid Youssef Saad, Morsy Aly Fawzy, Abdel Rahim | smail
Environmental Quality International
Impact Assessment Report No. 1

March, 1998

Sponsored by:
Government of Egypt, Ministry of Agriculture and Land Reclamation

United States Agency for International Development/Cairo
Office of Economic Growth, Agricultural Policy Division

Abt Associates Inc.
Environmental Quality International, Management Sciences | nter national
USAID Award 263-C-00-97-00003-00

Project Office: 15" Floor, 7 Nadi El Seid Street, Dokki, Cairo
Telephones: 20 2 337 0357, 337 0592, 3358879  Fax: 20 2 349 9278




TABLE OF CONTENTS

LIST OF TABLES . .. e e vi
LIST OF FIGURES . . . .. e e e Vii
LIST OF ACRONY MS . . . e e viii
ACKNOWLEDGMENTS . .. e e e e e X
PREFACE . . . Xi
EXECUTIVE SUMMARY .. e e e Xii
1. CONTEXT OF THE IMPACT ASSESSMENT EFFORT .......... ..., 1
1.1 USAID Strategic Objective Reporting Requirements and Other Indicators ... ... 1
1.2 Priority Policy Objectives and Beneficiary Groups . . .. ... oo i e 4
1.3 Priority Measuresfor Assessing Impact . .. .. ... 4
1.3.1 ChangesiIn Agricultural Production . ............. ... ... i, 5
1.3.2 ChangesIn Tota Factor Productivity (TFP) .......... ... ... .. .... 5
1.3.3 Changes In Market Structure That Promise To Be Sustainable . .. ... .. .. 6
1.3.4 ChangesInEmployment ........... ... i 7
1.3.5 Changes In Producer And Consumer Incomesand Surplus ............ 7
1.3.6 ChangesINGOEBUdgEL ... ... ..ot e 8

1.3.7 Changes In Private Participation In Key Sub-Sectors and in Policy Diaog
............................................................ 8
1.3.8 Changesin the Regional Composition of Production and Income . .. ..... 9
1.4 Challenges Confronting the MVE Impact Assessment Effort . ................ 9
2. APPROACHES AND CONCEPTUAL MODELS FOR ASSESSING IMPACTS .... 11
21 Tracing ImpactsAnd Causal Chains . .......... ... 12
2.2 Cautions Regarding the Use of Models for Assessing the Impacts of APRP . . . ... 15
2.3 Conclusions on Conceptual and Empirical Issues . . ...t 18
3. DETAILSON ANALYTICAL TECHNIQUESAND MODELS ................. 19
3.1Using ModelsFor AssessingImpact . ... 19
3.2 REgIreSION ANAlYSIS . . o o it 21
3.21 Estimating Total Factor Productivity (TFP) ......... ... .. ... .. .... 21
3.2.2 Testing for Allocative and Technical Efficiency .................... 22
3.3The Egypt Agricultural SectorModel ............ ... ... ... 22
3.3.1 Attributesand Capabilitiesof EASM ........... ... ... ... ....... 23
3.3.2 Useof EASM for Analyzing Impacts of Policy Interventions . ......... 24
3.3.3 Data Requirements for Using EASM for Impact Assessment .......... 25
3.3.4 Conclusions Regarding Use of EASM for Evaluating APRP Impact . . . . . 26
3.4 Developing aMulti-market Model .. ... 27
B CGEMOLE . . ... 30
3.6 Summary and Recommendation . ............. ... 32

3.7 Other Quantitative ANalySES . .. ..ottt 32



3.7.1 Nomina Protection Coefficients . ............cu .. 32

3.7.2 Shift-Share AnalySIS. . . ..o 33
3.8 How Models and Studies Relateto Impact Measures .. ................... 34
4. PRIORITIESFORTARGETED STUDIES .. ... ... s 37
A1 COtlON .. 37
4.2 Farm Cropping Patterns, Input Use and Productivity ...................... 37
4.3 Fertilizer Importsand Distribution . . ... ... .. 38
A4 AQIDUSINESS . . .ttt 38
4.5 Rural and Urban Household Income and Expenditure . .................... 38
4.6 Subsectors With Lower Priority . .......... . 39
4.6.1 Wheat .. ... 39
4.6.2 RICE . ...t 39
4.6.3 Water ReSOUNCEUSE .. ..ot 40
4.6.4 Horticulture, Maizeand Livestock .. ........ .. ... ... 40

5. DATA AVAILABILITY VERSUSREQUIREMENTS ........ ... ..., 42
5.1 The Egypt Integrated Household Survey (EIHS) - IFPRI .................. 44
5.2 CAPMAS Household Expenditure Survey (HIECS) . .......... .. ... .. .... 45
5.3 Cotton Subsector StUAIES . .. .. ..ot 47
54Chemical Fertilizers . . ... ... 48
5.5 Farm Cropping Patterns, Input Use and Productivity ...................... 49
56 Dr.Omran'dUSAID DataBase .. ... 50
6. PROPOSED SURVEYSAND HARMONIZATION . ..... ..., 51
B.LMVE SIUdIES . ... 51
6.1.1 Subsector StAtUSREPOIS . . . . .. oot 51
6.1.2 Allocative and Technical Efficiency, Supply Elasticities .............. 52

B.2 IFPRI SUIVEYS . . .o 53
6.3 The Egyptian Agricultural SectorModel ............ ... ... ... ... ....... 54
6.4 The Multi-market Moddl . .. ... ... 54
6.5The CGEMOME .. ... 54
6.6 Understanding Attitudes Toward WaterUse .. ......... ... ..., 55
6.7 Harmonizing Data Gathering Among APRPUNits .. ... ................... 55
7. PROPOSED IMPLEMENTATION PLAN . . ..o 57
7.1 Baselines For Monitoring The Impact Of Reforms On Priority Subsectors . . . . .. 57
7.1.1 Basdinefor Fertilizer .. ... 57
7.1.2 Basdinefor Cotton . ...t 58
7.1.3 BasdineforRiceandWheat ........... ... ... .. ... 60
7.1.4 Basdinefor Food Security .. ... 61
7.1.5 Basdinefor Privatization and Competition .. ...................... 61
7.1.6 Basdinefor Allocative Efficiency .. ... 61
7.1.7 Basdinefor Water Use Efficiency . .......... ... ... 61

7.2 MVE Studies Required To Set Baseling/Predict Impact . .. ................. 61
7.3 Studies Required for TrackingImpacts . .......... ... .. ... 62
74 1mplementation Calendar . .. ... ... 63



7.5 Implementation of theDeciSON Tree . . ... ..ot e 64

APPENDIX A: DETAILS OF MODELING TECHNIQUES

1. THEMULTI-MARKET MODEL . . ... e e A-2
1.1 How the Multi-market Model Works .. ....... ... .. ... ... A-2
1.2 Details on Developing the Multi-market Moddl .. ........ ... ... .. ... ... A-3
1.3 Ouitline of aMulti-market Model (Example) ............ ... ... A-5
2. USING A CGE MODEL TOATTRIBUTEAPRPEFFECTS .................. A-8

4. CALCULATIONSFOR THE SHIFT-SHAREANALYSIS . .................. A-12
5. ROLE OF GISAND SPATIAL ECONOMICS ......... ... .. A-14
5.1 Potential GIS ApplicationsRelevant to APRP .. .. ....... ... .. ... ...... A-14
5.2 Potential Applications of Spatial Econometrics ........................ A-15

APPENDIX B: DETAILED DESCRIPTION OF RECENT AND PLANNED SURVEY S

1. IFPRI HOUSEHOLD AND COMMUNITY SURVEYS ...... ... ... ... .. ... B-1
1.1 Household-Level: The Egypt Integrated Household Survey (EIHS) . ......... B-1
1.2 Community Survey (Subcomponent of EIHS) . ............ ... ... .. .... B-3
2. WHEAT SUBSECTOR STUDIES(BY IFPRI) .. ... B-3
21Wheat Miller SUNVeY .. ..o B-4
2.2 Daily Wheat Market Price DataCollection . ............ ... ... ... ... B-4
2.3Survey of Wheat ProdUCEIS . . . . ..ot B-4
3. MVE PRODUCER VERIFICATION SURVEY ... ... i B-4
4. COTTON SUBSECTORSTUDIES . .. ... e B-5
4.1 Cotton Sector Promotion Program (CSPP) Studies . .. ................... B-5
4.1.1 Producer Survey of Seed Cotton Marketing Practices .............. B-5
4.1.2 Costof Production SUIVEY . . .. ..ot B-6
413 Gender Impact ANalySIS . . ..ot B-7

4.1.4 CSPP Support to CAES in Strengthening Collection of Seed Cotton Price
DA .. B-7
4.2 MALR Survey of Pricesat Cotton MarketingRings . .................... B-7
4.2.1 Information and DataCollection ........... ... .. ... .. ... ..... B-8
422 QuUestioNNare DESION . . . .t it B-8
4.2.3 Sampling and Survey Implementation . ............. ... .. .. ..... B-8
424 Expected FINAINGS . . ... ..o B-9
425 Survey BUAQEL ... ... B-9
4.3 MVE SadlesRingsMini-Survey (Tranchell) ........ ... ... ... ... B-9
4.4 RDI Cotton Subsector Studies . ... B-10



441 Partia EquilibriumModd . ... .. B-10
4.4.2 Cotton Situationand Outlook . ............ ... . ... B-10
443 CottonSubsector Map .. ... B-11
4.4.4 Financia Performance of Public Spinning and Weaving Companies ... B-11
445 Ex Ante Assessment of the Impact of Removing Barriers on Imports of

CottoN Yarn ... B-11

4.4.6 Optimum Allocation of Investment and Resources in the Textile Industry
...................................................... B-12
5. RICESTUDIES . . ..o e e B-12
5.1 Univ. of Arkansas Study and Follow-Up .......... .. ... ... . ... B-12
5.2 MVE Rice Subsector Rapid Appraisal . ............ .. B-13
5.3RDI Rice Subsector Studies . ... B-14
531 RiceSubsector Map. ... ..o B-14
5.3.2 Ex-AnteRiceMill PrivatizationStudy . ........................ B-14
S5ARICEPriCEDEA . . ...t B-14
6. HORTICULTURAL SUBSECTOR STUDIES: ATUT .............coivno... B-14
6.1 Horticultural Producer SUrveys . ... B-15
6.2 Horticultural Wholesaler Survey . ... .. B-15
6.3 Analysis of Secondary Horticultural ExportData. . ..................... B-16
6.4 GENAEr SUIVEY . ..ot B-16
7. THENEW LANDSDEVELOPMENT STUDY ... ... ... B-16

8. ENVIRONMENTAL POLICY AND INSTITUTIONAL STRENGTHENING I1QC

(BPIQ) .« it it B-17

9. GREENCOM Il .o e B-18
10. MONITORING AND EVALUATION OF PRIVATIZATION . .. ............. B-19
11. AVAILABILITY AND QUALITY OF MALR AGRICULTURAL DATA ...... B-19
11.1 Typesof Available Agricultural Data . . .. ...t B-20

11.2 Methods of Collecting Agricultural Data . ... ...t B-20
11.2.1 Agricultural CensUS . .. .. oo B-20

11.2.2 Crop CULtiNG SUI'VEYS . . .ottt e e e B-20

11.2.3 District and Governorate Reports . ..., B-21

11.2.4 Estimates Obtained from Persons with Professional Experience . . .. .. B-22

11.2.5 Estimates Obtained fromModels .. .......... ... ... .. ... .. ... B-22

113 DataQuality ... ... B-22



APPENDIX C: SUBSECTOR STATUS REPORTS

1. FERTILIZER SUBSECTOR .. .. ittt e C-1
1.1 The Fertilizer Crisis of 1995-96 and the GOE'sSResponse ... .............. C-1
1.2 Back onthe Fertilizer Reform Track . ......... ... . .. C-2
2. COTTON SUBSECTOR ..ttt e e e e e C-2
2.1 An Overview of the Structure of the Cotton Industry .. .................. C-3
2.2 Production and Marketingof Seed Cotton . . .. ........ .. ... . .. C-3
23Ginningand TextileMills .. ... ... C-4
2.4 Cotton Exports, Imports, Spot and Future Markets . . .................... C-5
2.5 Concluding Suggestions about Monitoring & Impact Assessment Priorities . ... C-5
3. WHEAT SUBSECTOR AND POLICY REFORM OVERVIEW ................ C-6
31IFPRI CGEMode Findings .. ... .cui e C-7
3.2 Policy Reform Implications of the IFPRI Wheat Marketing Survey .......... C-8
33IFPRI Planof Work toJune 1999 . ... ... ... i C-8

APPENDIX D: GOALSAND INDICATORS: SOME SUGGESTED REFINEMENTS

1. OBJECTIVE C.1.1: SPECIALIZING IN HIGH VALUED CROPS ON RECLAIMED
LANDS D-1

2. OBJECTIVE C.2.2: INCREASE WATER USE EFFICIENCY IN THE NILE
IRRIGATION SYSTEM ... e D-2

3. OBJECTIVES C.3.1; C.3.2; C.3.3: ENHANCED SUSTAINABILITY OF EGYPT'S
AGRICULTURAL PRODUCTION SYSTEM . ...... ... et D-2



LIST OF TABLES

Table 1: Comparison of USAID, Flecther and Impact Assessment Team Indicators

Table 2: Summary of Sources of Informationby Crop ......................
Table 3: Decison Treefor MVE Surveys . ... i

Vi



LIST OF FIGURES

Figure 1: Illustrative Causal Chain For Reduction in Tariff on Rice

Figure 2: Overview of Methods For Estimating Impacts ........

vii



LIST OF ACRONYMS

APCP Agriculture Production and Credit Project

APRP Agriculture Policy Reform Program

ATUT Agriculture Technology Utilization and Transfer
CAAA Central Administration of the Agricultural Affairs
CAAE Central Administration for Agriculture Economics
CAES Central Administration for Economics and Statistics
CAPI Central Administration of Planning and Information
CAPMAS Central Agency for Public Mobilization and Statistics
CATGO  Cotton Arbitration and Testing General Organization

CGE Computable Genera Equilibrium

CLFF Central Laboratory for Food and Feed

CSPP Cotton Sector Promotion Program (GTZ funded)
DEPRA Development Economic Policy Reform Analysis Project
DHS Demoghraphic Household Survey

DRC  Domestic Resource Cost

EAS Economic Affairs Sector

EASM Egyptian Agricultural Sector Model

CBE Center Bank of Egypt

EIHS  Egypt Integrated Household Survey

EOP End Of Project

EPIQ Environmental Policy and Ingtitutional Strengthing 1QC
ERSAP Economic Reform and Structural Adjustment Program

FSR Food Security Research

GAMS Genera Algebraic Modeing System

GDP Gross Domestic Product

GIS Geographic Information System

GOE  Government of Egypt

GPS Global Positioning System

GreenCOM USAID Project to assist MPWWR

GTZ Deutsche Gesellschaft Fuer Technische Zusammenarbeit
IBRD International Bank for Reconstruction & Development
IBTCI International Business and Technical Consultant Inc.
IDSC The Information and Decision Support Center

|FPRI International Food Policy Research Institute

IHS Integrated Household Survey

IMF International Monetary Fund

IQC Indefinite Quantities Contract

IRRI International Rice Research Institute

KAP Knowledge Attitudes & Practices

LSELS Long Staple/Extra Long Staple

LSMS Living Standard Measurement Survey

LW Land Water

MALR Ministry of Agriculture and Land Reclamation
MPWWR  Ministry of Public Works and Water Resources

viii



MTS
MVE
NLDS
PAD
PBDAC
PSU
RDI
RMG
SAM
sic
so1
STTA
TFP
USAID

Ministry of Trade and Supply
Monitoring, Verification, and Evaluation

New land Development Study

Percentage Absolute Deviation

Principle Bank for Development and Agriculture Credit
Primary Sampling Unit

Reform Design and Implementation

Ready Made Garments

Socia Accounting Matrix

Standard Industrial Classification

Strategic Objective No.1

Short Term Technical Assistant

Total Factor Productivity

United States Agency for International Devel opmenet



ACKNOWLEDGMENTS

The impact assessment team wishes to thank many parties who contributed their time,
insights and comments to the team’ s efforts to produce a comprehensive report. These parties
include the following:

. the various APRP Units and partners — RDI, FSR, PMU, EPIQ, Greencom.

. USAID officers managing the APRP portfolio. Mohammed Omran and Glenn Rogers
deserve special mention.

. PPC members, particularly Dr. Saad Nassar and Dr. Hamdi Salem.
. various GOE managersin the MALR, MPWWR, CAPMAS, and MTS.

. technical advisorson other USAID funded projects, suchasDEPRA, ATUT and theIBTCI
Monitoring and Evaluation Contract for Privatization.

Thorough, in-depth reviews of earlier drafts of this document were provided by MVE COP
Gary Ender and Glenn Rogers. Akhter Ahmed offered detailed comments on those sections
relating to FSR’ s research activities and data sets. Dr. Ahmed also made a specia presentation
on the Egypt Integrated Household Survey data set at MVE's request that provided useful
background information and detail. Mohammed Omran and Max Goldensohn also reviewed
earlier versions of this report and provided helpful comments.

The team’ s field visit to two governorates in the Delta was a success due largely to team
member Morsy Ali Fawzi’s efforts. He received excellent collaboration from the MALR
Sampling Divison and field MALR officers.

In the course of the team’s mission and in follow-up discussions within APRP and with
USAID, the MV E Unit became convinced that RDI and FSR have committed to work closely and
collaboratively with MVE in doing studies that contribute to impact assessment. The analytical
agendais clearly vast, and their help and input is most welcome.



PREFACE

Thisreport isthefirst in a series of impact assessment outputs of the MVE Unit of APRP.
It represents the collaborative effort of three expatriate consultants, two local consultants, and
two full-time staff of MVE. Other members of APRP contributed their time and ideas to the
report aswell, particularly MV E COP Gary Ender, FSR COP Akhter Ahmed, and the entire RDI
team.

Thetermimpact assessment, preferred by MVE over the more commonly used evaluation,
refersto how the complex sectoral program of policy reform, APRP, affects the output, incomes,
employment and investment of farmers, domestic traders, processors, importers and exporters.
The welfare of rural and urban consumersis also a key consideration.

Impact assessment is one of three major activities of the MVE Unit; the other two are
verification and monitoring. APRP is one of several large USAID programs that affect the
welfare and productivity of agricultural producers, private and public agribusiness firms, and
consumers. Disentangling the effects of APRPfrom those of other related programs, such as SPR
and ATUT, isadifficult challenge.

Thisreport presents practical recommendations for assessing the multi-faceted impacts of
the APRP Program. Within the budgetary resources of the MVE Unit, and given the limitations
of available GOE agricultural and economic data, it addresses many of the potential impacts of
relevance to APRP, the GOE and USAID.

The report strikes a bal ance between subsector studies plus specific regression analyses and
more formal modeling efforts. The former are easier to do and are likely to have an analytical
payoff. The modeling activities, while more comprehensive and theoretically valid for analyzing
with-and-without scenarios, are also higher risk, data intensive, and not always easy to validate
and calibrate with accuracy to the actual Egyptian situation.

Thisreport isaplanning document. The report provides an impact assessment framework,
as well as many specific recommendations, that will surely prove to be very valuable.
Implementation of the plan may differ in some details from what is laid out in this report,
depending on dataavailability, changesin prioritiesfor research and analysis, and emerging policy
iSsues.
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EXECUTIVE SUMMARY

The Egypt Agricultural Policy Reform Program (APRP) funded by USAID hasasitsbroad
godls increasing Egypt’s economic growth through opening agricultural markets, privatizing
agricultural markets and agribusiness, improving the efficiency of Egypt’'s water resources,
restructuring agricultural support services and targeting food subsidies. The purpose of this
report isto lay out a plan to guide the Monitoring, Verification and Evaluation (MVE) Unit in
assessing the impact of reformsimplemented under the project, and to isolate the effects of APRP
reforms as much as possible.

This plan was prepared by a seven-person team consisting of two permanent employees of
MVE, three expatriate and two Egyptian consultants, all agricultural economists. Field work for
the study took place in Cairo between October 4-24, 1997, and consisted primarily of reviewing
documents relating to previous and ongoing studies by APRP operating units, reviewing
guestionnaires relating to some of these studies, and meeting with numerous USAID and
Egyptian officials and researchers who are knowledgeable about one of more of the studies or
other aspects of the APRP. The report has benefited from substantial comments by MVE and
USAID staff.

A correct assessment of impact of the APRP requires a comparison of results with the
reforms versus what would have occurred without them. Thisrequires utilizing an approach that
facilitates sifting out the impact of investments in research and extension, new investments in
technology, development of new lands, changes in world prices, foreign aid, residual impacts of
the predecessor Agricultural Production and Credit Project (APCP), etc., from the impact of
APRP reforms.  To accomplish this the planning team recommends a combination of targeted
studies and utilization of selected modeling techniques aimed at the most important markets and
APRP reforms.

These studies and modeling exercises will be aimed at the most important markets and
activitiesaffected by APRPreforms. They will build on studies and modeling exercises conducted
by other APRP units and other projects in Egypt. The effect of the reforms on crops and
subsectors that are not studied in detail will be picked up by adapting the agricultural sector
model, and by developing anew multi- market model to handle the effects of the reforms. Other
studies will provide an estimate of impacts policy makers wish to follow that are not picked up
by the models.

The key to successfully combining modeling techniques with more targeted special and
subsector studies to assess the impact of the reformsis in correctly tracing through the causal
effects of the reforms, including negative as well as positive impacts. With many variables and
policies relating to a given subsector changing at the same time, often in conflicting directions,
specification of causal chains and impactsis, at best, difficult and imprecise. Markets are being
constrained by conflicting and contradictory policies. Theseeffects haveto be summarizedinone
or two measures per subsector to befed into themodels. The models, in effect, abstract from the
detail unveiled through the targeted studies. In so doing they gain the advantage of being ableto
examine awider range of impacts at other levels.

To assess impact the planning team recommends focussing on eight variables: changesin
agricultural production, changesintotal factor productivity, changesin market structurethat lead



to changes in marketing margins, changes in employment, changes in producer and consumer
incomes, changes in the GOE budget, changes in participation of the private sector in key
subsectors, and changes in the regional composition of income. These eight variables focus
mostly on ultimate impacts of APRP rather than on the progress of the reforms as do the USAID
R4 indicators. However, as Table 1 shows, the two sets of measures are related and can be
tracked together.

The topics and subsectors meriting priority attention in the evaluation effort are those that
we believe are most important for broad-based growth and development in Egypt’ s agricultural
sector today and in the near future. In general, these are the same areas where APRP is
concentrating its efforts; they include cotton, farm cropping patterns, input use and productivity,
fertilizer, private agribusiness and food security. Whest, rice, water resource use, horticulture,
maize and livestock would receive less attention from MVE because other APRP units are
devoting substantial resources to these subsectors, or the models should capture most of the
effects. Nonetheless, MV E needs to work closely with these other units to ensure that the data
they collect meets the needs of the impact assessment.

To define the specific studies that need to be undertaken, the planning team recommends
that MVE begin with a series of subsector status reports. These reports will review studies
relating to the subsector that have aready been completed or are underway; report what is
currently known about the subsector, based on these studies; if possible, identify specific measures
of impact that appear meaningful for the subsector in light of the reforms and the studies; and
identify what additional information is needed, if any, to specify those measures or establish
basdline valuesfor them, asthe case may be. The highest priority need isto identify what specific
indicators or variables MVE will use to measure impact — not classes of variables but specific
variables, e.g. which margins, between which varieties, products or intermediaries, in which
markets, at which time of the year, for which purpose.

Each of these subsector studies will take approximately four weeks and require the person
conducting the study to get into details of what is known about the structure, conduct and
performance of the subsector, available secondary data sources, what kind of data files are
available from studies, and how suitable they are for providing data for the measures of impact
that APRP staff agreeto use. Each study should propose the specific variables that will serve as
measures of impact, how they will be applied to those products or relationshipsin the subsector
that will be measured, how they will be interpreted for impact assessment purposes, and most
importantly, how they will be estimated, both for baseline and end-of-project values. UnlessMVE
confrontsthis degree of specificity now, thereisagood chance of not having adequate data at the
end of the project for assessing impact.

The targeted studies indicated as necessary by the subsector status reports will provide a
more complete understanding of the structure, conduct and performance of specific subsectors,
trace causality, identify baseline measures of key impact variables in the subsector, provide
technical coefficients for preparing analytical models, and provide estimates of potential impact
required by the models for predicting, ex ante, the impact of specific reforms. Although such
studies cannot easily take into account the effect of changesin one subsector on another, they are
relatively easy to conduct and are readily understood. With proper qualification regarding the
precision of measures of impact and the presence of spillover effects, they can be as useful as
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more sophisticated modeling techniquesin assessing theimpact of thereforms. Moreimportantly,
they have a high probability of successfully identifying critical impact variables and how those
variables change over time. Similar studies at the end of the project will document the extent to
which the expected changes actually occurred, and identify other changes which appear to arise
from the reforms.

In addition to the subsector status reports, the planning team recommends studies of
allocative and technical efficiency, an attempt to estimate supply elasticitiesfrom the |[FPRI-EIHS
data; in collaboration with GreenCOM 111 assessing changes in knowledge and attitudes toward
water supply; and continuing the excellent collaboration that exists between the various units of
APRP with respect to planning and executing studies.

Theimplementation plan callsfor baseline studies(filling in what the subsector statusreports
show to be lacking) for fertilizer, cotton, rice, wheat, food security, privatization, allocative
efficiency and water use efficiency withinirrigation systems. It callsfor MVE to collaborate with
RDI in collecting data for the EASM, as well as developing its own multi-market model. It
recommends a shift-share analysis of MALR time series crop production data, assuming the
evaluation of its quality indicate the data can support this type of analysis.

The complexity of interactions from a national perspective makesit very difficult to trace
through the impact of specific reforms with subsector studies alone. Models can be quite helpful
in converting causal chains into quantitative measures of program impact across the entire
agricultural sector.

The modeling techniques proposed by the evauation planning team include regression
models for evaluating changesin factor productivity and allocative efficiency and for identifying
rel ationships between variables that are related to each other in spatial, temporal or other ways.
They also include utilizing the Egyptian Agricultural Sector Model (EASM) for identifying
allocations of resourcesthat maximizethereal value of agricultural production and welfare across
al agricultural markets. The EASM isbeing updated by RDI. Finally, werecommend developing
amulti-market model for analyzing changesin producer and consumer welfare in a broad, intra-
sectoral context, and for separating the effects of the APRP from other influences. This model
does not currently exist and would be developed by MVE.

Building a meaningful model takes a great deal of time and good quality data. Moreover,
the accuracy of the models is proven mostly in retrospect, after it may be too late to utilize
alternative approaches. For this reason we see the more sophisticated modeling techniques
(EASM, multi-market model) as providing ahigher risk, potentially higher payoff strategy. They
are, thus, suitable as a component of a broader impact assessment strategy, but should not be
relied upon as the primary source of information for assessing impact.

The report discusses how to use the various models for assessing impact, and provides
details on their development. The EASM will be updated by RDI for use in ex-ante assessments
of theimpacts of certain proposed reforms. That model aready contains considerable detail and
sophistication for doing this, and RDI anaysts have experience in using such models. With RDI
taking the lead MVE may be able to use the model to get good end-of-project estimates for
assessing impact with arelatively modest input in planning.
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To measure the impact of the reforms across subsectors, and to get a more comprehensive
estimate of their effect on producer and consumer surplus and on the GOE budget, we
recommend that MV E take the lead in developing amulti-market model. The work required to
do this is reduced considerably because MVE will be able to take advantage of the work
underway in the FSR on demand systems estimation and in RDI (with MALR, MPWWR and
MTS) on updating and expanding the EASM. Unlike the EASM, the multi-market model fully
integrates production and consumption decisions, andincorporatesfeedback fromincomechanges
on consumption and production patterns across subsectors.

To produce reliable results model s need large amounts of fairly accurate data. Appropriate
data may or may not be available in Egypt; some of what is available may be of poor quality.
Until a proper assessment of data availability and quality can be made, MVE should not make a
definitive determination of what future studiesit will undertake or which modelsit will develop.

The Egypt Integrated Household Survey gathered production aswell as consumption data,
but there are questions regarding the level of detail that was recorded on the questionnaires. It
may not be possible to use that data to estimate supply e asticities for the multi-market model.
Thisisanother argument for encouraging updating the EASM; it can produce supply elasticities
from reasonable good synthetic input-output data.

For another source of data.on input use and crop production technologies, we suggest MVE
conduct an evaluation of the quality of data collection by MALR extension agents at the same
time it evaluates the suitability of the EIHS production data. There appears to be a well
developed and sophisticated system for recording input-output data on the four major crops. It
merits alook to see whether this system can be modified to obtain good data on other important
crops for building the models.

The table on the next page is a reproduction of Table 3. It summarizes the preparatory
analyses MV E needsto do before deciding on adefinitive impact assessment plan. 1t showshow
theresults of those analyses bear on thetypes of studiesand modeling exercisesthat might follow.



DECISION TREE FOR MVE SURVEYS

1- Evaluate FSR/EIHS demand elagticities for
multi-market model and income impact
studies. If OK, goto5, if not 2

Evauate quality of Conduct study of coverage,

FSR/EIHS quality and suitability of
production data for MALR and CSPP production
suitability for: and input data for

Complete subsector status reports for cotton, wheat, rice,
cotton, fertilizer, and food security.

2- Contract with CAPMAS for demand
elasticities.

- Baseline measures for production data and input
use.

- Estimating supply elasticities.

- TFP Anaysis.

- Input-output data for EASM.

- Shift-share analysis.

- Obtaining end-of-project production and input data.

- Identify market structure and policy reform issues
requiring added study.

- Identify specific measures to use for assessing impact.

- Establishing baseline values for impact measures.

- Identify additional data needed to establish baseline.

- Identify additional studies to understand market
performance and assess impact of reforms.

3 Conduct additional survey to get baseline production | Conduct surveys required to obtain missing baseline data.
and input data if necessary. Conduct/collaborate on remaining studies of fertilizer,
cotton, rice, wheat, agribusiness, employment for
understanding sub-sector and impact of reforms.
4- Update EASM, produce supply elasticities for multi- | Continue to monitor changes in baseline measures for

market model if necessary.
Develop and run model for TFP analysis.

impact variables.
Analyze nominal protection coefficients.

5- If data are forthcoming, develop and test
multi-market model.

If data are suitable, prepare shift-share anaysis.

6- Obtain end-of-project production and input data Conduct surveysto collect end-of-project data for priority
using method chosen in 2 above. subsectors.
7- If necessary, recalibrate the EASM and rerun with Complete subsector impact assessments using data from

end-of-project data.

targeted studies.

8- Recalibrate multi market mode, if used and
necessary prepare end-of-project run.




1. CONTEXT OF THE IMPACT ASSESSMENT EFFORT

The Agricultural Policy Reform Program (APRP) funded by the U.S. Agency for
International Development (USAID) has as its broad goals increasing Egypt’ s economic
growth by opening agricultural markets, privatizing agricultural markets and agribusiness,
improving the efficiency of Egypt’s water resources, restructuring agricultural support
services and targeting food subsidies. The purpose of thisreport isto lay out a plan to guide
the Monitoring, Verification and Evaluation Unit (MVE) of the Project Management Unit in
assessing the impact of reforms implemented under the project, and to isolate the effect of
APRP reforms as much as possible.

Reforms promoted under this project reinforce reforms in the agricultural sector and in
other parts of the economy being promoted by USAID, IMF, IBRD, the Dutch and, no doulbt,
numerous other donors. Even though APRP involves expenditures of $250 million over five
years, USAID and other donors are providing several billion additional dollars for the purpose
of eliciting similar or related reforms. In all likelihood there is substantial complementarity and
overlap between the reforms being promoted by the various donor programs.

Because of the presence of these other substantial influences on the course of the
Egyptian economy over the period of APRP, and because overall economic growth, or the
lack thereof, will continue to be affected by numerous other factors, a correct assessment of
impact of APRP requires a comparison of results with the reforms versus what would have
occurred without them. Thisisdistinctly different from comparing the situation before the
reforms to the situation that will exist after the reforms. The latter approach would, in effect,
attribute al change, including that caused by investments in research and extension, new
investments in technology, development of new lands, changes in world prices, foreign aid,
residua impacts of the predecessor Agricultural Production and Credit Project (APCP), etc.,
to APRP reforms.

In this respect it is, perhaps, more realistic to speak of apportionment rather than
attribution when the impacts cannot be clearly traced to the reforms. This will require a great
deal of guesstimating as to the share to apportion to APRP. Alternatively, APRP could be
combined with non-APRP assistance and the two assessed together, perhaps over different
time periods according to the sequencing of those other assistance programs. In this proposed
plan we are optimistic that some of the modeling techniques which we propose will do a good
enough job of separating impacts that only apportionment will be necessary, and that should
be able to be done using fairly hard estimates of total impact.

1.1 USAID Strategic Objective Reporting Requirements and Other Indicators

The purpose of APRP isto promote USAID/Egypt’ s Strategic Objective to “Increase
Private Sector-Led Export Oriented Economic Growth” in Egypt. Accordingly, the plan for
assessing the impact of APRP should serve both the reporting requirements of USAID with
respect to its broader development agenda, as well as provide MV E with data it needsto
assess the impact of APRP. This presents a considerable challenge. Progress reporting
necessarily must focus on more easily measured and more immediately available indicators,
many of which are assumed to be correlated with the program goal. Assessing impact, on the
other hand, requires a more objective examination of how the reforms actually do affect target



groups, verifying that the assumed impacts are realized, and quantifying the ultimate extent of
those impacts. Progress reporting requires fairly frequent measurement to ensure that reforms
are having their intended effect in order to guide disbursement. Impact assessment, in most
instances, requires only good before and after data. What happens in between is important
mostly for identifying other influencing factors to exclude in order to isolate the impact of
APRP reforms.

A useful way of distinguishing between measures of progress and measures of impact is
to place then on a continuum developed by MVE: 1) policy benchmark, 2) indication of policy
change, 3) indication of initial impact, 4) indication of further impact (if appropriate) and, 5)
indication of ultimate impact. Many of USAID’s R4 indicators fall toward the middle of this
continuum. APRP impact indicators must capture the end.

This difference in purpose and content can be understood more clearly by comparing
USAID indicators of progress with those suggested by Fletcher (1997) in his review of
Tranche | benchmarks for APRP and those proposed by the impact assessment planning team.
The USAID R4 lists approximately 16 indicators for the SO under which the APRP falls.
Fletcher lists 51 policy surveillance and progress indicators. The impact assessment planning
team proposes only eight measures, though generally at a higher level of aggregation than the
others. These eight can be disaggregated to provide measures of some of the indicators
required by USAID or proposed by Fletcher.

Table 1 compares these indicators, including only those of Fletcher which we consider to
have a high or medium priority. The high priority set represent indicators that are more easily
measured, less ambiguously correlated with USAID’ s program goal, more substantive in the
magnitude of potential impact over the life of the APRP, and which provide a measure of
ultimate impact as well as an indicator of progress. The middle priority group are more
problematic to measure, are picked up by other indicators, or draw too much interest to drop.
The low priority indicators are either too difficult to measure, would be too diluted if defined
narrowly enough to measure, or are not expected to have much impact over the life of APRP.
One particularly large group of Fletcher’s indicators that we assign alow priority to are those
improving essential supporting services and the institutional policy environment to make
markets work better. Apart from better price reporting, most of these will not have a
substantial impact on the assessment team’ s impact measures before the end of the project.
Othersinvolve definitional nightmares that make monitoring arbitrary at best, or relate to
items that do not figure prominently in the work plans of the various APRP units.



USAID Indicators

1. Higher Level Welfare Indicators
GDP growth
Food prices
Real income
Private sector share of GDP
Percent of pop. below poverty level

2. Increased Private Sector Exports
Private sector share of non-petrol exports
Vaue of non- petroleum exports
Effective rates of protection

3. Increased Productivity of Private Enterprises
Real value of production per m® of water
and/or land
Value of policy reform disbursements
Nominal protection coefficients for whest,
maize, rice and cotton

4. Improved GOE Support of Competitive Markets
Number of privatizations
Value of privitizations
GOE budget deficit
Public opinion on GOE progress
Support for private involvement
Increased participation in policy dialog

Table 1: Comparison of USAID, Flecther and Impact Assessment Team Indicators

Fletcher - High Priority Indicators

Growth in real income among poorest households
Falling proportion of rural households below poverty line
Lower Gini coefficient for rural income distribution
Increasing average income of rural population

Nominal protection coefficients close to unity
Rising volume and values of ag. imports and exports

Rising real output per m® of water used in agriculture

Price-induced changesin crop and livestock production

Higher proportion of farmers selling to private buyers

DRCs evaluated in market prices closely comparable to
opportunity costs

Reductions in per unit marketing costs

Rising share of irrigation system operating costs paid by users

Reduction in PBDAC’s employment level

Decreased public sector role in input and product markets
Sale or liquidation of publicly owned distribution facilities
Increase in the number and size of private agribusinesses
Increase in volume and share of private agribusiness sales

Regular and timely availability of credible market information
Growing utilization of futures markets and risk management tools

Not Clearly Assignable
Increased volume of lending to women
Food subsidies benefiting primarily poor households

Fletcher - L ower Priority Indicators

Real exchange rates maintained at stable or declining levels
Decrease in gap between average rural and urban incomes
Benefit-cost analysis used to limit land reclamation to

high return areas

Water user associations actively participating in policy
dialog, planning and decision making

Innovative approaches to delivering extension to small farmers

Impact Assessment Planning Team Measures

Changes in employment

Changes in producer and consumer income by gender and
income

Changes in regional composition of production and income

Changes in agricultural production of tradables
Changes in regional production of tradables

Changes in total factor productivity
Changes in the regional composition of income

Sustainable changes in market structure

Changes in private participation in key subsectors
Changes in private participation in policy dialog
Changes in GOE Budget

Changes in the regional composition of income

Growing volume of non-farm rural lending by PBDAC and other private lenders
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In selecting the measures we feel most precisely measure APRP impact we have focused on
variables that attempt to measure ultimate impacts, which are relatively few, rather than
intermediate impacts which are relatively many and sometimes more dubious as to any substantial
ultimate impact on consumer welfare and real incomes. The one impression that stands out in
Table 1 isthat USAID’ sindicators for the SO do not correspond well to the medium and long-
term policy goals established for the APRP. It stands to reason, therefore, that it will be difficult
to mesh the two sets of indicators completely. Thereis better correspondence with Fletcher’s
indicators of progress because the purposes of the indicators are similar.

It should not be surprising that the indicators are different in important respects, or that
indicators aimed at impact assessment would be more comprehensive than those aimed at
monitoring progress. Nonetheless, the three sets can be integrated to a certain degree. The
remainder of this section describes our justification for selecting the variables we have, and shows
how they relate to the USAID and Fletcher indicators, or go beyond them in order to get at
ultimate impact.

1.2 Priority Policy Objectives and Beneficiary Groups

We have chosen for greater focus those subsectors that have historically been highly
distorted by conflicting policies, affect large numbers of growers and agro-industries, provide
substantial employment, or are important from a food security or cash income perspective. In
looking at these subsectors we suggest focussing on three groups of policy objectives and three
beneficiary groups. The groups of policy objectives are:

a) Liberalizing agricultural production , marketing, processing and trade;
b) Expanding the role of competitive private enterprise in the agricultural sector at all
levels,
C) Developing targeted food subsidy programs.
The beneficiary groups are:
a) Farmers,
b) Consumers, especialy low income consumers,
C) Private sector entrepreneurs, traders and businesses.

Each of the studies proposed in this plan bears directly on one of these policy objectives or
groups of beneficiaries. These are aso the objectives and beneficiaries that are receiving the
greatest attention in the work plans of the APRP operating units.

1.3 Priority Measuresfor Assessing | mpact

Appropriate measures for assessing impact will vary, at least somewhat, according to the
medium/long-term policy reform goal and APRP objective to which they pertain. Some of the



impacts from the reforms will be more direct and more immediate. Others, while perhaps
significant, will not be substantial within the three years remaining for the APRP.

1.3.1 ChangesIn Agricultural Production

Thisisthe most direct and immediate impact of most of the reforms. Data to measure this
appear to be available from the MALR within 12 months following the end of the crop season,
perhaps earlier, though there remains some question of quality. Datafrom the Food Security
Research (FSR) unit of the APRP may also be adequate for establishing a baseline for this
measure. Thisindicator, thought not really an ultimate impact measure, has the advantage of
being clearly understood by virtually everyone. Agricultural production will be measured as the
total value of major agricultural enterprises using 1995-1997 average producer prices to value
annual output. An aternative for valuing output would be to use estimated long-run export-parity
prices for each of the commoditiesin a single year to weight production so that unusually high
prices in one of the base years does not distort the real trends.

Thereis clear interest among many persons to follow changes in agricultura production by
region. If statistically valid estimates are to be the norm, getting good data at the level of the
Governorate or major Water Districts will increase required sample size by a factor of two or
more, and still provide asignificantly lower level of precision at sub-national aggregation levels.
Moreover, sampling error from even alarge, well executed national survey will swamp any likely
change in production for most crops over athree year period. It would seem to be more
appropriate, therefore, and equally reliable, to rely on MALR production statistics for all types of
production at all levels of aggregation, and free the production studies to focus on input-output
relationships for key technological packages for important crops. This could be done with
smaller, more focused surveys that will be much less demanding on MVE and MALR resources.

Thisindicator can provide an estimate of how much APRP reforms are contributing to GDP
growth, and using the modeling techniques described later, can monitor price induced changesin
crop and livestock production.

1.3.2 Changes In Total Factor Productivity (TFP)

Increases in productivity enhance Egypt’s ability to compete in world markets and
strengthen the purchasing power of its consumers. Crude measures of productivity, such asthe
value of production per unit of land and value of production per unit of water, in effect, assign al
of the change in output to asingle input. While this is adequate for monitoring project progress,
it leaves much to be desired for the purpose of assessing impact. A more precise formulation
would seek to assign productivity to individual inputs in proportion to their contribution to the
change. This can be done via afactor productivity analysis applied to an aggregate production
function using annually updated data. Time series data available in the USAID agricultura
database maintained by Dr. Mohamed Sherif Omran appear adequate to do such an anaysis, but
raise questions regarding suitability in the face of substantial structural reforms over the past
severa years. A better approach would utilize cross-sectional governorate-level data from the



MALR, again assuming the quality of the data can support thistype of analysis, a matter we
address | ater.

Whatever data seriesis used, an MV E consultant could prepare the initial analysisin
collaboration with Dr. Fawzi Morsy of MVE, and Dr. Morsy could rerun it annually as new data
become available. Another advantage of this method is its ability to reflect underlying trendsin
years when an abnormal disturbance causes total output to drop. How to measure total factor
productivity is discussed in section 3.2.1.

A key question of interest both to GOE and USAID/Cairo is how the agricultural reforms
are affecting the efficiency of private sector activity. Two key pertinent measures at the farm-
level are allocative and technical efficiency. Farmers are dlocatively efficient if they combine
inputs in optimal proportions, which means that factor substitution rates are equal to the inverse
of the negative of relative factor prices. Farmers are technically efficient if they are operating on
their production functions, defined as the maximum possible output from a given level of inputs.
Both of these measures of efficiency would be available from this analysis, as would the single
variable measures of efficiency required by USAID and suggested by Fletcher.

1.3.3ChangesIn Market Structure That Promise To Be Sustainable

Many of the objectives, benchmarks and indicators are stated in terms of increased
participation of the private sector in marketing and processing. These are changes in structure.
From the impact perspective what interests us, presumably, is the result of that structure, i.e.,
market performance. What we want is competitive behavior. Privatization does not always lead
to competitive behavior; often alimited number of private firms capture the benefits of
privatization through collusive or oligopolistic behavior, frequently with the knowledge and
assistance of public officials.

The USAID indicators relating to the number and value of privatizations, and Fletcher’s
indicators relating to a reduced role of the public sector in input and product markets provide an
indication of progress in changing market structure, but they are not easy to quantify so asto
provide a measure of the actual impact of this increased privatization.

The impact of changes in market structure that improve market performance can, in many
cases, be reduced to changes in marketing margins for commodities, inputs and final products, to
more timely availability of inputs or sale of outputs, or to lower processing margins for agro-
industries. MVE studies will provide estimates of margins and costs needed for measuring the
impact of such changesin structure. Changes in the size of the margins or processing margins
provide clear evidence of movement, or lack thereof, because of the reforms, and are readily
measurable. Margins and costs respond fairly quickly to changes in market structure and should
provide a useful measure of first order impacts of the reforms.



The impact of improved availability of inputs and markets for output due to changesin
structure is more difficult to measure. The flow of benefits would be both in the form of
increased income for farmers at the expense of middlemen, and increased income for farmers
because they are able to shift their production functions to a higher level of output. There may
also be a benefit to farmers and middlemen due both to reduced inventories and quicker turnover
of capital. Measuring this benefit will require utilization of analytical models that cover the entire
agricultural sector rather than a just one commodity.

1.3.4 Changes In Employment

Employment in agriculture, agribusiness, government and parastatals will change as a result
of the reforms. However, the very source of the cost savings and productivity increases arising
from the reformsis, in significant measure, due to reductions in public sector employment being
greater than increases in private sector employment. For this reason MV E should monitor
employment changes in both public and private sectors and take a specific normative position on
how each will be treated in the impact assessment. Employment changes will also be fairly
immediate.

MV E will need to ascertain whether employment data by sector is available in areliable
format before it can determine what data to collect and how. Our team was not able to verify the
availability, aggregation level or quality of employment data, except for exporters. Since they are
available by SIC category for exporters, we can only assume that smilar data is available for non-
exporting industrial and commercial employers, also by SIC category. |If so, and if such data are
regularly updated, smple tabulations of employment by SIC category would appear to be
adequate for sector based reforms.

Employment has not received much attention from the APRP or USAID thus far, except for
one of Fletchers' indicators regarding reduced employment in PBDAC. But it is precisely the fear
of such reductions in employment that causes the GOE to go slow with many of the reforms. If
MVE or RDI can show that employment expands in the private sector by a significant percentage
of the amount by which it is reduced in the public sector, and if such changes result in increased
incomes on an aggregate level, then it would seem reasonabl e that the GOE would speed
adoption of the reforms. In this sense monitoring changes in employment may in and of itself
increase the impact of APRP by increasing the pace of reform. For this reason this indicator
merits the high priority we give it.

1.3.5ChangesIn Producer And Consumer Incomes and Surplus

Clearly, both the Government of Egypt and USAID are interested in how the impacts of
reform are distributed. Some tend to view income increases for agricultural producers and
consumers as good and income increases for middlemen and processors as bad. In fact, the
income benefits of al technological change in afreely competitive economy eventually pass to
consumers. Producers and middlemen benefit only to the extent they can keep in the forefront of



technological change, or as the overall subsistence wage in the economy rises. In the short run,
however, which is always the current situation in a growing economy, lack of information and
skills result in some participants obtaining only a small share of the benefits. Reforms that change
economic structure, rules and regulations can alter this.

Measuring changes in income for agricultural producersin Egypt is easier than for
consumers. Production, cost and price data is forthcoming from the agricultural districts for
crops, though not for livestock or off-farm employment. Except as the counter-effect of changes
in producer incomes, measuring changes in consumer income requires sample surveys or models.

Surveys designed to measure changes in consumer income often are so small in size that
large sampling errors make it difficult to say what has happened to incomes with much precision
unless the magnitude of the changeis substantial. Thisis not likely to be the case over athree or
four year period in present day Egypt. Sector models, however, can produce an estimate of
changes in producer and consumer surplus that is consistent with documented changesin
cropping patterns and producer incomes. This seems the only reasonable way to measure the
impact of the reforms on consumer income over such a short period. Such models can provide
estimates of how much the reforms add to real incomes and GDP growth, as well as to exports,
supporting those USAID R4 indicators.

1.3.6 Changes In GOE Budget

Reductions or lower growth in subsidies and public sector employment will reduce
government deficits, while reductions in tariffs and export taxes will reduce revenues. It should
be fairly easy to quantify the amount by which such items change. The difficult part will bein
deciding what portion to attribute to APRP. A Multi-market model can help sort through the
extent to which the reforms cause change in the GOE budget deficit. This modeling technique is
described later.

The budget share alocated to food subsidies is a particularly sensitive issue. Pilot studies
are being designed by the Ministry of Trade and Supply and FSR to examine food subsidy
targeting alternatives. The Multi-market model can estimate, ex-ante, what effect changesin
subsidies will have on incomes and the deficit.

1.3.7 Changes In Private Participation In Key Sub-Sectorsand in Policy Dialog

This may be a substantial and desirable result of the reforms, but participation is not an
impact that can easily be reduced to aleast common denominator that allows combining it with
other impacts. For this reason we suggest that MV E ssimply monitor the USAID indicators for
this variable. Some measure of the number and percentage of private firms, and total employment
in those firms for the four key sub-sectors should provide a useful measure of participation in
markets.

1.3.8 Changesin the Regional Composition of Production and I ncome



USAID/Cairois currently operating under the 1996-2001 Strategic Plan. Regional
development with specific attention to poverty alleviation is one of the major focusses of this plan.
Reforms that focus on water use, cotton, rice, sugar cane and horticultural production may have
strongly differentiated regional impacts.

Separating impacts by region requires that samples for collecting data be considerably larger
than for national level impacts, and that models be made more complex in order to generate and
analyze data from aregional perspective. The present resources of MVE do not appear to be
adequate to address this impact completely; but they can make a contribution to the analysis. One
of the models we propose be used to attribute impact (EASM 94) is already structured to include
five water management areas: five Nile Valley regions (Upper and Middle Nile Valley and three
Deltaregions) and three New Lands regions.

Some of the data for assessing impact will be collected specifically to address reformsin one
of these geographical areas. Other data can be tabulated using these same groupings. The
models, in particular, can be useful for this type of analysis because once the input and technology
packages are identified for each region, the results are mathematically determined; thereis no
sampling error in the results. This allows researchers to put their attention on identifying
representative input-output coefficients based on results from broader, statistically more
representative surveys, without worrying too much about the large sampling error associated with
the sample estimates for a particular region. 1n essence, when the regional sample is small the
more representative results of the overal sample may provide a better guide for setting input-
output coefficients for specific regions than the estimates derived from the sample itself for that
same region. Remember, a representative sample does not assure representative results unless
sample sizeislargein relation to the variability being measured. For sub-national disaggregation
of samples of the size MVE can afford to use, the judgement of experience may well provide a
better estimate than a mathematically calculated sample mean.

1.4 Challenges Confronting the MVE Impact Assessment Effort

MVE's impact assessment efforts face severa challenges. A mgor oneis the short time
frame until the end of the project. This does not leave MVE much time for establishing baseline
measures and following up with studies of how baseline variables are changing over the life of the
APRP. Moreover, APRP benchmarks are being adopted in Tranches throughout the program's
scheduled life so many impacts have not yet been identified or have not yet unfolded. Finally,
thereisthe issue of controlling for the residual impact of APCP reforms, the effects of which
continue into the APRP project period, and the impacts of the APRP that will continue beyond
the project completion date.

Perhaps the best way of dealing with this last issue is to assume that any residual impact of
the APRP will equal the residua impact of the prior APCP project when it was replaced by the
APRP. This approach alows MVE to devote less attention to separating the effects of the APCP,
a predecessor project to the APRP with the same goals, from the impact of the APRP itself. All



MV E would have to do is verify that the relative impact of the two projects ought to be roughly
the same. The two residuals would then offset each other.

To ascertain the relative impact of the APRP and the APCP one could ook at the time
period over which reforms were made, the number of reforms implemented, or compare the broad
conclusions of the impact of the APCP by Fletcher et al. (1995 ) with the broad conclusions of the
impact of the APRP according to MVE. These are, admittedly, crude measures.
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2. APPROACHES AND CONCEPTUAL MODELSFOR ASSESSING IMPACTS

To provide information for assessing the impact of APRP this plan focuses on four types of
studies and analyses.

Targeted studies to provide descriptive and quantitative information regarding the situation
prior to, during and following reform, and how the reforms can be expected to impact particular
markets, sub-sectors or industries. Similar studies at the end of the project will document the
extent to which the expected changes actually occurred, and identify other changes which appear
to arise from the reforms.

Regression models for evaluating changes in factor productivity and allocative efficiency
and for identifying relationships between variables that are related to each other in spatial,
tempora or other ways. The same analysis can be performed both to identify key relationships,
and show how those relationships change over time.

Egyptian Agricultural Sector Model (EASM) to identify allocations of resources that
maximize the real value of agricultura production and welfare benefits across all agricultural
markets. This technique allows analysts both to predict the benefits of a particular reform, and to
evaluate the benefit from past reforms. The EASM already exists and is being updated by the
RDI as part of its analytical agenda.

A Multi-market Model for analyzing changes in producer and consumer welfare in a broad,
intra-sectoral context, and for separating the effects of the APRP from other influences. This
model does not currently exist and would be developed by MVE.

These studies and modeling exercises will be aimed at the most important markets and
activities affected by APRP reforms. They will build on studies and modeling exercises conducted
by other APRP units and other projectsin Egypt. They will form the backbone of the APRP
analytical agenda.

The targeted studies will provide an understanding of the structure and performance of
specific sub-sectors, trace causality, identify baseline measures of key impact variablesin the
subsector, provide technical coefficients for preparing analytica models, and provide estimates of
potential impact required by the models for predicting, ex ante, the impact of specific reforms.
The effect of the reforms on crops and sub-sectors that are not studied in detail will be picked up
by adapting the agricultural sector model, and by developing a new multi-market model to handle
the effects of the reforms. Other studies will provide an estimate of impacts policy makers wish
to follow that are not picked up by the models

With respect to the subsector or market to which they pertain, targeted studies have a high
probability of successfully identifying critical impact variables and how those variables change
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over time. They are relatively straightforward to conduct and are readily understood by most
analysts and policy makers. Their one drawback is that they are normally partial-equilibrium in
nature; i.e. they cannot easily take into account the effect of changes in one subsector on another.
Nonetheless, with proper qualification regarding the precision of measures of impact and the
presence of spillover effects, they can contribute significantly to assessing the impact of the
reforms.

To separate some of the impact of non-APRP reforms and events from APRP reforms, the
plan aso recommends using selected modeling techniques to supplement the targeted studies. The
strength of the modeling techniques liesin their ability to look across sub-sectors and, to alimited
extent, outside the agricultural sector for interacting factors, and to quantify those factors. The
models complement the targeted studies by expanding the amount of information on impact which
the data they collect can provide.

The targeted studies, therefore, serve a dual purpose: as partial impact assessment toolsin
their own right, and providing data required for obtaining meaningful results from the models.
These MVE studies will also help develop an understanding of critical components of the systems
being modeled, and will verify the quality of data to be used in building the models. Finaly, some
relationships are quite difficult to model and can be better analyzed via a more targeted study.
Regulations and practices related to imports and exports, or government practices for allocating
domestic output among competing uses are examples.

Building a meaningful model takes a great deal of time and good quality data. Moreover,
the accuracy of the models is proven mostly in retrospect, after it may be too late to utilize
alternative approaches. For this reason we see the more sophisticated modeling techniques
(EASM, Multi-market model) as providing a higher risk, potentially higher payoff strategy. They
are, thus, suitable as a component of a broader impact assessment strategy, but should not be
relied upon as the primary source of information for assessing impact.

2.1 Tracing Impacts And Causal Chains

The key to successfully combining modeling techniques with more targeted and subsector
studies to assess the impact of the reformsisin correctly tracing through the causal effects of the
reforms, including negative as well as positive impacts. With many variables and policies relating
to a given subsector changing at the same time, often in conflicting directions, specification of
causal chains and impactsis, at best, difficult and imprecise. Markets are being constrained by
conflicting and contradictory policies. These effects have to be summarized in one or two
measures per subsector to be fed into the models. The models, in effect, abstract from the detail
unveiled through the targeted studies. 1n so doing they gain the advantage of being able to
examine awider range of impacts at other levels.

In tracing the causal chain of effects of APRP policy interventions as they move through the
agricultural economy, one discovers that the net impact differs in magnitude, depending on
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whether the exchange is within the national economy or between the national economy and the
rest of theworld. Within the economy each impact has counter-balancing impacts; but impacts
from actions that involve foreign trade may have fewer counter-balancing impacts within the
domestic economy.

The flow chart on the next page demonstrates this characteristic of impacts for an arbitrarily
selected policy intervention: areform designed to reduce tariffs on rice, assuming that farmersin
the tail-end of irrigation systems have difficulty getting adequate water for their crops because of
the heavy demands rice production places on the system. Subsequent impacts would be different
depending on the source of theinitial shock (in this case a reduction in tariff) and whether the
water is used to produce export crops or not. The net impact in an aggregate sense is the result
of all these choices and counter-balancing effects. In this example the net impact is probably
positive since the gain in consumer surplus would probably exceed the loss in producer surplus,
and domestic farm resources would be freed for a more productive use.

On the | eft side of the flow chart we have the reform. The center is the system through
which the effects of the reform pass as they filter through the economy. Thisiswhat agricultural
sector and multi-market models try to mimic. The right side describes the impacts that result from
the reform, based on the assumptions that either implicitly or explicitly underlie the interactions
built into the model. The impacts in the flow chart are mostly ultimate impacts, but one can
certainly envision others that contribute to ultimate impact; increased exports, improved water
efficiency and lower effective rates of protection are examples.

Reforms pertaining to prices, markets and trade will have an impact on producer incomes
through prices paid and prices received by producers as a result of the impact of the reforms on
import prices for inputs, on marketing margins and on export prices and quantities. They will also
impact farmer incomes via crop selection, input quality, and availability of inputs and markets for
output as the role of the growing private sector leads to increased competition in these markets.
To the extent gains from these reforms are not captured by producers, they will pass to consumers
in the form of lower prices, greater availability, lower public sector deficits and more favorable
exchange rates for purchases of imports. The losers will be mostly those who benefit from
inefficiencies in the current system.
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Figure 1: lllustrative Causal Chain For Reduction in Tariff on Rice
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Reforms pertaining to private investment and privatization in agribusiness offer the prospect
of increasing productivity and reducing processing costs in the transformation of agricultural
products, freeing up fixed capital and setting in motion forces that can favor greater competition
and greater productivity over the long-term. Thiswill eventually produce lower margins,
improved quality, higher incomes for producers and/or lower prices for consumers with an
increase in overall GDP and consumer welfare. There will be negative impacts too. Managers of
existing public companies will lose their favored position and their ability to distribute patronage.
Many workers will be thrown out of work in the short to medium term, and government social
welfare costs will increase. Thisisan impact that is probably of greater concern to the GOE than
to USAID

The group of reforms structured around improved land and water resource investments,
utilization and sustainability will preserve resources and income for future generations. These
reforms, if properly designed, will preserve land quality and encourage more efficient use of water
today. They will help ensure that reclaimed land ends up in the hands of people who have an
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economic interest in placing that land in production as quickly as possible. This, in turn, should
have a positive impact on agricultura production, agricultura productivity, farm income,
employment, consumer prices, availability of agricultural products in local markets, and on the
public sector budget and taxes. Likely negative impacts from these reforms include lower
incomes for existing producers because of reduced water alocation or increased user charges,
loss of rents arising from non-transparent procedures for giving title to reclaimed lands, and loss
of water and income by farmers benefiting from the pre-reform situation.

Reforms relating to agricultural sector support services offer to improve the flow of
technology, credit and policies that benefit small farmers and their ability to organize. The
reforms should enable farmers to gain control over more resources at lower cost, leading to
increased incomes and a greater voice in their own economic destiny. There would be few effects
on consumers in the short-run. However, aflow of new technol ogies adapted to the needs and
resource situation of small farmers would probably increase agricultural productivity and reduce
consumer pricesin thelong run. A likely offsetting effect would be reduced interest income for
village money lenders as capital becomes more plentiful in rural areas.

Reforms directed at targeting food security and aleviating poverty will direct income
generating opportunities toward lower-income households, while attempting to preserve their
access to subsidized food items. If successful, these reforms will reduce the public sector deficit
without reducing the welfare of lower-income households. It will shift alarger share of the tax
burden to wealthier households more able to pay. Of course, this may well constitute a negative
impact from their point of view.

This chart provides two lessons: 1) the complexity of the interactions from a national
perspective makes it very difficult to trace through the impact of specific reforms; 2) to produce a
suitable approximation of impacts, the analyst needs some sort of model of the relevant portion of
the economy to convert causal chains into quantitative measures of Program impact. The models
also force adiscipline on the analysis that is difficult to maintain in subsector or other partial
equilibrium studies.

2.2 Cautions Regarding the Use of Models for Assessing the Impacts of APRP

Models are by definition a smplified representation of reality. Models vary from the very
simple to the very complex, but any model presently usable by economists is an abstraction from
reality. Nevertheless, applied economics permits development of models that are reasonably
accurate as predictors of future outcomes. The issue is not whether the impact assessment should
use models in sorting through the effects of the reforms; it is virtually impossible to incorporate
theoretical considerations without some sort of model. Even the smplest formulation of
economic impacts will be underlain by some sort of theoretical structure. The simpler the
formulation, the greater the number of implicit smplifying assumptions. The issue is really one of
selecting the appropriate degree of detail and specificity to build into the model being used, and at
what cost.
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Before amodel can produce correct results it needs to define a correct set of structural
relationships, specify correct technical input-output coefficients from somewhere else; and have
access to areliable set of datawith respect to input levels and output. These can come from both
primary and secondary sources. Defining correct structural relationships for an economic model
requires a good understanding of economic theory and a knowledge of how the system being
modeled may be constrained by factors that violate theoretical assumptions. Doing this properly
requires a good understanding of the political, social and legal context in which the model
operates.

In their attempts to mimic reality most contemporary models have dozens if not hundreds of
variables and equations; it is likely that errors of specification (structure) will occur. Numerous
real world factors influence the productivity of the agricultural sector in a nation such as Egypt.
The analyst, facing time and resource restraints, must abstract from or smplify these real world
variations in order to make the model ssmple enough to use. For example, observed wide
variations in physical factors, such as soil productivity, water quality or climate must be simplified
into regional aggregates. The varying productivity of the numerous crop varieties or livestock
breeds must usually be represented by averages reflecting one or two varieties. Rice production
opportunities may be represented by averages of either japonica or philippine varieties, or cotton
by short staple or long staple varieties, or by a synthetic enterprise that reflects the sum of the
others. Nonlinear functions may be smplified to linear approximations. Economic considerations
also vary across a nation. Commaodity and input prices may vary due to such factors as distance
to markets.

Construction of sophisticated models of agricultural systems requires exceptional skills and
training in the relevant theory, in computer programming and in mathematical modeling. Even
among those with doctorates in Agricultural Economics, those particular abilities are relatively
limited. For example, an Agricultural Sector Model has been developed and continually enhanced
for analyzing agricultural policy issuesin Egypt. Even though the conceptual framework and
solution algorithms for agricultural sector models were devel oped by 1973 (by Alan Manneand L.
Goreaux and associates for Mexico), relatively few additional applications have been completed
and made operationa (Egypt being one of those). This situation is likely more because of the
heavy resource and skill requirements, than because such a model would not be useful for other
governments.

In addition to specification error, the parameters and data which are inputs to models are
subject to observational and estimation errors. Thisis particularly true of secondary economic
data and other socid statistics. Oscar Morgenstern (1963) and the like-minded Andrew Kamarck
(1983) emphasized the limitations of economic data taken from published economic statistics
which may be collected for purposes other than what the user has in mind. Economic data not
collected for the purpose at hand may define or classify variables differently than needed for an
impact assessment study. Economic data are frequently collected by inadequately trained
personnel. Government tax collection activity, often a source of economic data, may be subject to
deliberate misrepresentation or evasion. Only infrequently does secondary information come with
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acareful description of how and for what purpose it was collected. Nevertheless, secondary data
are usualy less expensive and may be the only source when time and resources are limited.

Primary data have their own set of problems. While researchers can exercise good control
over data collection and the type of information collected, information describing the
characteristics of alarge population is typically taken from a small sample of the target
population. When a sample is collected in an appropriate way, relying on the theory of
probability, observations from the sample can be generalized to an entire population. Aswith
secondary data, though, primary data from surveys are unavoidably subject to several types of
error, including sampling error, measurement error and non-response error. The task of survey
design and implementation is to minimize these errors. While the improved accuracy of survey
data makes it preferable in many instances, designing and conducting surveys which minimize
errors is expensive and time consuming. In less developed countries, such as Egypt, the obstacles
encountered in assembling accurate data, whether it be primary or secondary are even more
formidable. See, for example, Cadey and Lury (1987) and Casley and Kumar (1988).

To ascertain how well the model's predictions match observed redlity, analysts perform
validation tests as the model approaches completion. Such tests give a vauable picture of how
suitable a given model might be for evaluating APRP reforms. Unfortunately, the test of accuracy
can only be done after the bulk of time and money required to develop the model is aready spent.

For agricultural sector models a common test is the percentage absolute deviation (PAD),
which is the average percent by which predicted values differ from observed values, ignoring the
sign, for the time period the model is designed to replicate (Hazell and Norton, 1986). Hazell and
Norton (1986, page 271-2) observe that PADs measured in agricultural sector models may range
from 5 to 15 percent. They offer the following guidelines: "A PAD below 10% is good; a PAD of
5% is exceptional and a PAD of 15% or more indicates the model may need some improvement
beforeit can be used.” Note that if the average deviation is 10-15%, the individua deviations
must range around that number.

The reported PAD for the Egypt Agricultural Sector Model, 1994 version--is about 12% for
an annual simulation, according to Hazell, et al.(1994). Comparing this average deviation to the
normal rates of change expected for particular policy reforms, it is evident that the models are
more suitable for measuring impacts that are expected to be relatively large over the projection
period - though not as large as one might expect. Recall that the analysisis based on awith and
without comparison. If the same model is used to project both the with and without scenarios,
then the model should fairly accurately represent the difference between the two, even though
each scenario is off by an average of 12%, or whatever. Of course, this assumes that the errorsin
the model do not, in important measure, arise from data representing the particular relationship
being assessed. For assessing the combined impact of multiple relationships, this assumption is
probably a good one.

2.3 Conclusionson Conceptual and Empirical Issues

17



Because of the numerous and varied influences on the course of the Egyptian economy over
the period of the APRP, and because overall economic growth, or the lack thereof, will continue
to be affected by numerous other factors, a correct assessment of impact of the APRP policy
initiatives will be a challenging task. Thistask is made even more difficult by the short time over
which the policy initiatives are in effect. The targeted studies provide arelatively certain, though
less comprehensive, source of information and data for the assessment.  The models proposed as
part of the impact assessment studies, though less certain with respect to ultimate usability,
impose the formal framework and discipline needed to trace through the varied effects of policy
changes in a complex and dynamic system. However, it is possible that inadequacies in the data
and in the models will be such that measurement errors can exceed the changes the impact
assessment effort is designed to measure. That would reduce confidence in conclusions drawn
solely on the basis of the results of the models.
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3. DETAILSON ANALYTICAL TECHNIQUESAND MODELS

Asdiscussed in Section 2, the impact assessment planning team recommends a combination
of techniques for estimating the impact of APRP. Targeted studies will provide a perspective on
how a particular area of concern might be addressed or might benefit from a particular reform, as
well as how the subsector is structured and performing. Some of the studies will provide input-
output coefficients, marketing margins, estimates of production costs and profits and comparisons
with similar operations in other countries or elsewhere in Egypt. They will help trace through the
most likely impacts and lead to a preliminary estimate of those impacts from a partia equilibrium
perspective. Parts of some of these studies are already complete. The details of what remains to
be done are described in later sections.

For studies of water use efficiency, allocative and productive efficiency of farmers, the
tempora distribution of benefits between APCP and APRP, we recommend regression analysis of
the appropriate cross sectional and time series data. Such studies are straightforward and, like the
targeted studies, are easily understood by most analysts.

To complement the subsector, market structure and regression studies, we recommend
MVE join with RDI and IFPRI in the development of agricultural sector and multi-market models
for evaluating sector level production and consumption impacts. These techniques are more
complicated to utilize and to scrutinize. They require more specialized technical skills and can be
very demanding in terms of data and time.

This section briefly describes the regression analyses and the agricultural sector and multi-
market models. Appendix A contains greater detail on the models, and other modeling techniques
which we have considered.

3.1 Using Models For Assessing Impact

Predictive models (the EASM, multi-market model or single-equation regressions) can be
used to establish arange for the with and without impacts of specific APRP reforms. This
requires smulating four different scenarios for each model, two using the base year predictive
model, and two using the model after it has been re-calibrated with revised structural parameters
at the end of the simulation period. It aso requires guesstimating the proportion of the changein
the exogenous policy variables that is due to the reforms.

The model isfirst run using base year conditions and structural parameters (scenario A).
Base year refers to the year or period before the reform in question isimplemented. Conditions
are specific values of the exogenous variables (input and output prices, subsidies and taxes, tariffs
and quotas on internationally traded goods, remittances, off-farm income, exogenous government
income, population, and factors fixed in the short-run, such as farm equipment, educational
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attainment, etc.). Structural parameters are the numerical values relating exogenous policy
variables (x and 2) to endogenous target variables (y). For example, if the equationy = a + bx +
czis part of alarger structural system of equations, then a, b and ¢ are structural parameters. In
thisillustration, y may be production of rice, x may be the price of fertilizer, and z the price of
rice.

Both the exogenous variables and structural parameters may change over time for reasons
that are not related to the specific policy being evaluated. For example, suppose privatization
resulting from APRP reduces the price of fertilizer (adirect impact). Farmers respond by using
more fertilizer, with the amount of the response depending on the size of parameter b. Suppose
also that GOE independently launches a new fertilizer-promoting extension program, or that plant
breeders develop a more fertilizer-responsive rice variety. In thiscaseit is more than likely that
the parameter b also changes over time, for reasons not related to the privatization effort.
Likewise, the introduction of a market information system under APRP may alter parameters b or
c in the above equation. To separate out these effects, the model must be re-estimated, or in
other words re-calibrated, at the end of the simulation period using post-reform structural
parameters and values (scenario C). Then both models are run again using values for the
parameters that were used to calibrate the other version (scenarios B and D). This approach
provides an estimate of the with and without impacts of the APRP, as opposed to the before and
after effects.

In most cases this approach will only provide arange for the with and without effects.
Scenario A estimates base year parameters using the base year structural model and base year
values. Scenario B uses the base year structural model, but values for the exogenous variables
prevailing in the post-reform or end-of-project year. The difference between the two for the sum
of producer and consumer surplus provides as estimate of impact on that impact variable, utilizing
the base year structure. For example, compressed marketing margins or reduced import tariffs,
reflecting a GOE decision, may lower prices of fertilizer and rice, inducing a change in the sum of
producer and consumer surplus. For scenario C, the revised predictive model uses post-reform
structural parameters with conditions prevailing at the end of the reform. In the fourth and last
step, scenario D, the revised modé is run using post-reform structural parameters but with
conditions prevailing in the pre-reform period. The difference between C and D provides an
estimate of impact based on the end-of-project structure of the model. The difference in the
numerical results obtained for an impact variable between scenarios A and B on the one hand, and
C and D on the other, provides arange within which the actual impact of the reform or reform
program falls.

To the extent that changes in the exogenous variables can be attributed to APRP reforms,
the difference between scenarios A and B and C and D will require less guesstimating for non-
program impacts. In asimilar vein, if the reforms or other factors cause little change in the
structure of the markets and relationships being modeled between the pre-reform and post-reform
periods, then the difference between A and B alone would suffice for an estimate. A judgement
can be made near the end of the project as to whether changes in structure between the base
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period and the end of the project are likely to be of sufficient magnitude to warrant recalibrating
the moddl. If not, time will be saved for other tasks.

3.2 Regression Analysis

Regression analysisis a useful tool for describing the relationship between variables that are
related to each other in some way. Regression analysiswill allow MV E to separate the effects of
APRP policy variables from uncontrollable variables on target variables. Moreover, regression
analysis will reveal the independent effects of competing or complementary policy variables on
target variables. A number of MVE studies are proposed that will use this tool.

3.2.1 Estimating Total Factor Productivity (TFP)

The primary reason productivity increases are so important to economic advancement is that
they conserve resources. These savings can be in human, capital, and/or natural resources.
Getting more output per unit of input is just another way of saying that costs per unit of output
are lower. Lower marginal costs lead to increased supplies and lower prices. With lower prices
consumers can purchase more goods and services with a given amount of income. Productivity
increases have been the chief source of increased real per capitaincomesin the economic
devel opment process.

Productivity increases reduce inflation and increase competitiveness. In fact, productivity
growth in Egypt’ s agricultural sector is vitally important for the country’ s competitive position in
world markets. Research on productivity provides a better understanding of the factors which
influenceit.

Multi-factor productivity (TFP) is defined as output per unit of theinputsused. If Y isa
measure of total production and X is a measure of the total inputs used, then TFP=Y/X, and the
rate of growth of TFP isthe rate of growth of Y minus the rate of growth in X. More
specificdly:

Y=f(L,S,W,K,G,RF,C,D)

= Red vaue of agricultura output in Egypt (farm level)
=  Tota input of farm labor
= Tota land used
W = Total irrigation water consumed
= Red private capital expenditures, annualized (e.g. machinery, pumps, etc)
=  Real government capital expenditures (e.g. land reclamation irrigation
improvement, annualized and lagged)
R=  Red research and extension expenditures (lagged)
=  Fetilizer
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C=  Pedticides
D= Binay (dummy) variable representing initiation of structural reform policy

The relationship expressed in this equation is called an aggregate production function. It
hypothesizes that the total value of agricultural production depends on privately chosen levels of
inputs plus GOE and donor investments in research, extension and land improvement. Such a
function can be estimated with aggregate time series datafor Egypt using standard econometric
techniques. Most of these data are included in the USAID Agricultural Data Base.

If the quality of data permit, it would probably be better to do this study using cross-section
data. That would eliminate the effect of shiftsin structural relationships that underlie most time
series datafor the agricultural sector over the past ten years or so. Data collected by the FSR
EIHS study or, hopefully, production, input and cost data gathered by MALR extension agentsin
each governorate, are likely sources. Determining which data source would be best will require
that a consultant spend a month or so examining the USAID data base, production and input data
from the FSR survey, and the results of the study of the nature and quality of MALR production
data recommended in section 5.5. Idedlly, the review of these data sources would be combined
with responsibility for developing the model for estimating total factor productivity.

3.2.2 Testing for Allocative and Technical Efficiency

If the FSR (IFPRI) or MALR agricultural production data are determined to be adequate for
the purpose of estimating farm level production or profit functions by crop, it will be possible as
well to test for farm-level technical and allocative efficiency by type of farm (by size, region, use
of extension services, crop specialization, etc.) using standard techniques (e.g., Gallacher, Goetz
and Debertin, 1994). Thisincludes using the estimated production or profit functions to calculate
whether farmers are currently using resources optimally, that is, equating margina returns to each
resource in different activities, and equating marginal returns from each activity. In addition,
frontier production function estimating methods are available to test whether farmers are
operating at maximum efficiency levelsin terms of physical output. Policy changes intended to
encourage more efficient production can then be assessed by comparing the results of this
analysis using with and without reform data, or before and after data but excluding the estimated
impact of non-reform policies and variables.

3.3 The Egypt Agricultural Sector Model

The team recommends that MV E give serious consideration to using the Egypt Agricultural
Sector Model (EASM) to analyze the impact of APRP on the agricultural sector. EASM is
representative of aclass of elaborate mathematical optimization models which calculates optimum
production and consumption for the entire agricultural sector of a nation. The model finds
allocations of resources which maximize consumer plus producer surpluses for all agricultural
markets, subject to technical, institutional and resource (e.g. labor, land and water) constraints. It
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can be adapted to the task of measuring impacts of APRP on target variables such as income,
production, and producer and consumer surplus.

EASM 94, the most recent Egyptian version of agricultural sector models, is a descendent
of amodeling procedure first developed for Mexico (by Alan Manne and L. Goreaux and
associates), and applied later in Turkey, Central Americaand Egypt. (These various early models
are discussed in Hazell and Norton, 1986). The most recent Egyptian version (hereafter referred
to as EASM 94) presently operative was developed in 1994, using 1990 data, by Peter Hazell and
severa associates (Hazell et al.,1994). They used the model to evaluate effects of policy changes
on Egyptian agriculture. Lofgren (1995) has also used the model for policy analysis in Egypt.

The RDI team plansto use EASM for ex ante impact assessment of proposed modifications
in Egypt's agricultural policies. Asaconsequence, effortsto update EASM 94 to represent 1996
conditions began in late October, 1997, under the direction of Consultant Dr. Filmore Bender
(Emeritus Professor, University of Maryland). With participation of experienced staff from both
MALR and MPWWR, the updating is expected to be completed in early 1998. Therevisions are
mostly an update, but some added detail in the irrigation sector is being proposed by the portion
of the updating team representing MPWWR.

3.3.1 Attributes and Capabilities of EASM

From the perspective of economic theory, the EASM model is very comprehensive.
Commodity prices, consumption, production, imports and exports of all commodities are
endogenous (variables to be solved within the system). Supply side considerations are derived
from enterprise budgets reflecting inputs into, and output from, each agricultural production
enterprise in the model. Demands are reflected as aggregate functions relating consumer price to
output of individual crops, but such functions do not include cross price effects. Where
appropriate, final demands for several crops (wheat flour, cotton, rice, etc) are expressed in
processed form. Geographically, EASM includes representation of five Nile Valley regions
(Upper and Middle Nile Valey and three Delta regions) and three New Lands regions.

Both crop and livestock sectors are represented in relative detail in EASM. It includes up to
thirty-seven types of cropping activities, including al major crops, some important ones are
represented in more detail. For example, it includes production enterprises for three types of
cotton (long staple, medium long staple and extra long staple) and two types of rice (japonica or
IRRI). Technology choices for each crop include three irrigation water application intensities
(low, medium and high) and three planting dates (recommended, one month and two months later
than recommended) with corresponding variation in yields and resource requirements. The
EASM94 version incorporates five types of livestock production (cattle, sheep and goats,
buffalo, broiler chickens and laying hens). The addition of livestock and alternative crop
production technologies as endogenous components represents an increased level of detail from
earlier versions of models of the Egyptian agriculture sector.
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Agriculture sector models generally must be formulated for each use in order to provide a
measure of the specific target variables appropriate for the problem at hand. Economic welfare
(consumer plus producer surplus) is the main target variable used as an indicator of program
impacts, but others could be used, according to the specific problem being addressed. These
might include land and irrigation water use by region (including cropping patterns and crop
production), livestock production, domestic prices for commodities, the quantity of imports and
exports, employment and income. The model also provides shadow prices for water and land, by
region. Most importantly, the supply elasticities it provides may be the only ones available for the
multi-market model if the IFPRI production data proves inadequate for estimating supply
elagticities as we fear and discuss in Section 5.

Data used as input to the EASM are generally based on other studies, particularly studies of
costs and returns to agricultural producers. Such studies may have been done by the MALR, by
donor agency employees or consultants, or any other source judged to be suitable and reliable.
The USAID data base on production costs and returns in Egyptian agriculture, which is
maintained under the direction of Dr. Mohamed Omran, could be a primary source for building
and validating an updated model. Similarly, demand functions are taken mainly from previous
econometric studies of Egyptian agriculture performed in government and academic ingtitutions,
or are guesstimated from studies done in other countries.

3.3.2Useof EASM for Analyzing Impacts of Palicy I nterventions

EASM isdesigned to simulate response to a specific policy environment. Broadly speaking,
policy interventions can be represented as changes in one or more of the three types of parameters
found in mathematical programming models: prices (for inputs or outputs), changes in technical
coefficients, or changes in resource quantity constraints. The net effect of each policy reform must
be reduced to changes in one of these three parameters. For example, a public policy of
investment in drainage of saline or waterlogged lands could be reflected by changes in availability
of productive cropland and/or by changesin crop yields in the affected regions, depending on the
impact expected or observed by analysts. Reductions in export duties or export taxes might be
represented by adjustments in the demand curves for substitute products. Increased competition
in the agribusiness sector leading to a reduction in processing and marketing margins would be
reflected in lower prices for inputs or by shiftsin the demand curves for competing products.

The EASM is best suited to study the impact of policies affecting specific production
technologies (such as different cotton seed varieties) on producer and consumer surplus and
resource allocation patterns, including the use of water. It can focus on Egypt as awhole or on
different regions of the country. However, unlike the multi-market model, the EASM is not
designed to evaluate trade-offs and substitutions on the consumption side, or the effects of income
changes. In particular, the EASMis not designed to generate elasticities of demand. The EASM
draws on price elasticities generated in other studies (such as the FSR surveys), and does not use
income elagticities at all.
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In contrast to the limited way in which it deals with demand, the EASM is well-suited for
generating supply elasticities for use in the multi-market model. The procedure for doing thisis
straight forward. The (farm-gate) price of acommodity, such asrice, isincreased by (say) 10%,
holding all other prices constant. The EASM simulates how farmers change the production of
rice as aresult of the higher rice price, as well as the production of other (complementary and
competing) crops, taking into account all relevant opportunity costsin production (i.e, relative
factor scarcities). Using the original and the new production levels, the percent change in the
quantity of each crop produced is calculated. These changesin prices and quantities are all that
are required to calculate the own- and cross-price supply elasticities for rice. For example, the
own-price elasticity of supply of riceis equal to the percent change in production of rice divided
by the percent change in the price of rice (10%). The cross-price elasticity of supply between
wheat and rice is equal to the percent change in production of wheat divided by the percent
changein the price of rice. In asimilar manner, supply easticities are calculated for each of the
other crops.

There are two compelling reasons for using the EASM to generate supply elasticities for the
multi-market model. First, the EASM contains considerable detail in terms of different crops,
including crop varieties, crop rotations and a seasonal disaggregation. This provides a greater
level of realism than would be captured by virtually any econometric model created specifically to
obtain supply elasticities. Second, with the EASM it is possible to easily obtain supply elasticities
for different regions of Egypt. Given the apparent current availability of detailed official data at
the regional level, it would be relatively expensive to replicate an equivaent level of regiona
detail using an econometric model.

3.3.3 Data Requirementsfor Using EASM for I mpact Assessment

Before deciding definitively to proceed with updating the EASM for use in evaluating the
impact of APRP, as opposed to projecting the impact, MVE should carefully review, in
conjunction with the current RDI update of the model, just what data are likely to change as a
result of the reforms, and what kind of effort would be required to get good end-of -project
estimates for those variables for the model. This same issue presents itself with the multi-market
model. Obvioudly, thistask would be alot easier if MVE were to have a project life that is one
year longer than the other components of the project.

As amatter of principle it seems utterly reasonable that general USAID project design
guidelines include a life-span for monitoring and evaluation units that is one year longer than other
project implementation activities. Let us assume for the moment that the ongoing evolution of
monitoring and evaluation philosophy within USAID can accommodate this kind of extension for
monitoring and evaluation unitsin general, and MVE in particular. Then the remaining question
iswhat datato collect toward the end of the last year of implementation that can be tabulated and
analyzed in time to provide input for amodel that, itself, needs to be re-calibrated and re-run
using this most recent data - all before the last year isfinished. This requires that we work back
from the last day of the project.
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We do not have the experience in Egypt necessary to estimate the amount of time it takes to
collect and tabulate primary agricultural production data. Thiswould be the most detailed and
most complicated data that would need to be collected at the end of the project. With any luck,
the project would not have (or is not expected to have) a significant impact on most agricultural
production activities, and could focus its efforts on the important impact crops. In any case, it
seems reasonabl e to assume that, by working through the MALR extension agents, and possibly
the Acreage Authority, national level data could be collected at the end of the principal
agricultural season and be cleaned, tabulated and published within four months of the end of the
season. This assumes that the methodology for such a survey has been evaluated, tested and used
for other MV E data collection needs in the meantime, so that all of the forms and tabulation
programs are already prepared and tested in their own right. This would then leave about two
months for re-calibrating (re-validating) and re-running the model in light of relationships that
prevail between all of the variables at that time. If re-calibration is found to be unnecessary, so
much the better.

In reviewing the calendar for the last year, let us not forget that MVE will be also collecting
at this time end-of project data on private sector activity and employment in agro-industries, cost
of production for agri-businesses, marketing margins for impacted commodities, and, if not done
by IFPRI, food consumption patterns. It will have to recalculate production functions for
estimating changes in allocative efficiency - hopefully limited to high impact crops, and will have
to re-run the multi-market model to get changes in producer and consumer surpluses. Not a bad
year’ swork, except it has to be done in six months so there is ample time for writing reports,
holding seminars on the results, winding down project administration and for unanticipated delays.
The implementation plan in Section 7 shows how we think this can al fit together. MV E needs to
make sure our estimates for the time required to complete an activity in relation to the amount of
data that will need to be collected is reasonable for each activity in the context of Egypt.

3.3.4 Conclusions Regar ding Use of EASM for Evaluating APRP I mpact

Models of the EASM type have the potential to be of considerable use to MVE for
estimating efficiency and welfare impacts of APRP programs, though till in a static, partial
equilibrium framework. EASM represents the state of the art in modeling a nation's agricultural
production sector for the purpose of policy analysis. In addition to the estimates of changesin
production, income and economic surplus, it will provide critical supply elasticities for the multi-
market model. It would be wise for MVE to cooperate with RDI in their effort to update EASM
94, and identify what else needs to be done to adapt it for assessing APRP impacts listed in
Section 1. If MVE decides that using the model isrealistic in relation to the data that will need to
be collected in the last year, then clearly RDI should take the lead in developing the model, with
MV E providing specific input and requests for model runs related to impact assessment.

The estimates of producer and consumer surplus produced by the EASM have some

limitations that it is important to appreciate. They do not include the effects of cross price
elasticities and cross supply elasticities as policy impacts filter through the system. (The multi-

26



market model provides such estimates.) Moreover, it requires competent and skilled analysts to
implement. Those with the requisite skills and training are few and in high demand. Furthermore,
RDI or MVE will have to expend considerable time and budgetary resources to update the model
for their own needs. If MVE can assure availability of skilled staff, adequate budgetary resources,
and determines that it will have sufficient time to collect and tabulate the data it will need for the
end-of-project runs, the impact assessment planning team believes that EASM, in conjunction
with the multi-market model, can do a better job than targeted studies in sorting out the impact
of APRP from everything else.

3.4 Developing a Multi-market Model

A multi-market model simulates equilibrium production and consumption (including
exports) of mgjor agricultural commaodities in response to changes in income, shifts in demand,
changes in prices or policy interventions. When a policy affects more than one agricultura
commodity, but has negligible effects outside the agricultural sector, the use of a multi-market
model is not only desirable but necessary for analyzing the impact of the policy across the
subsector.

Because Egyptian households produce and consume a mixture of crops, rarely would a
policy affect only a single commodity. Consequently, MVE would benefit from access to a multi-
market model for assessing the full impact of any new policy or policy change. For example, a
change in rice prices not only affects rice production and consumption, but also the production
and consumption of other crops through substitution and income effects. A single-equation
model for rice, or arice subsector study, severely underestimates the full (agricultural sector-
wide) impact of theinitial rice price change. A multi-market model, on the other hand, traces out
the full complement of production, consumption and income changes that occur across
agricultura commodity markets.

In addition to collaborating with RDI on the EASM update, the team recommends that
MV E develop a multi-market model for Egyptian agriculture in order to evaluate the impacts of
various APRP benchmarks over time. Developing such amode is the only way in which MVE
will be able to quickly but rigoroudly evaluate and compare alternative policy impacts which
involve complex quantitative trade-offs within a consistent and comprehensive anaytical frame-
work that includes producers, consumers, input suppliers and GOE's budget.

A comprehensive multi-market model will allow MVE to trace through the complex effects,
across all commodity and input markets, of changes in agricultural price and non-price factors, as
well as other policy changes under APRP, on input use, output, prices of non-tradables, net
exports of tradables, the balance of trade, real household income and income distribution,
employment, consumption levelsin different types of households and the GOE budget. When
policies have opposite effects on the welfare of consumers and producers, or rice producers as
opposed to wheat producers, the multi-market model will be able to identify the net effects on the
welfare of all groups combined, in adynamic framework. Subsector or single-commodity studies
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will only capture effects within the subsector. While thisis appropriate for some analyses, such an
approach is clearly less acceptable whenever strong linkages exist between commodities and
subsectors within the agricultural sector.

Unlike the EASM, the multi-market model fully integrates production and consumption de-
cisions, and incorporates feedback from income changes on consumption and production patterns
both within and across different crop subsectors. Using this model, it will be possible to evaluate
both the direct and indirect (unintended positive and negative) consequences of policy changes for
APRP target or impact variables. Relative to the EASM, the multi-market model includes
cons derable refinements in the specification of demand equations and income distributional
consequences. For example, the model incorporates detailed income- and price-substitution
effects across commodities, and can track changes in real income across producer and consumer
groups stratified by income level, which the EASM is not set up to do. The multi-market model
can aso be constructed to capture employment changes that result from policy shocks, and trace
through the repercussions on the GOE budget. It can be used to evaluate the effects of
alternative arrangements for targeting food subsidies on the welfare of different income groups.
However, compared with the EASM, the multi-market model will have less detail in terms of
specific agricultural production activities and crop production regions. Multi-market models have
been used in Egypt in the past to study the effects of a reduced wheat subsidy and currency
devaluation on food security (Khattab et al., 1996; Sedeik et a., ¢.1997).

A multi-market model consists of a system of simultaneous equations representing input
supply, input demand, output supply, final consumer demand, household income, balance of trade,
and the GOE budget. The effects of policy shocks--such as areduction in fertilizer or wheat
prices due to marketing margin compression, a reduction in rice prices due to removal of tariffs, a
reduction in the wheat subsidy, an improved market information system, or arelaxation of credit
constraints--is traced through this system of equations to determine final impacts on output supply
and demand, input supply and demand, agricultural and other income for producers and consum-
ers by type of household (i.e., income distribution), the balance of trade and GOE net revenues.
Obvioudly, it is necessary first to guesstimate how much of a particular shock, such as a price
change, is due to the reforms versus unrelated factors.

A multi-market model can detail impacts by crop for variables listed above and for the
commodities specified in the model, including cotton, maize, rice, wheat, ber seem, beans,
livestock (meat), etc. Asdiscussed in Appendix A, when lagged variables are used in the
econometric estimation of quantities supplied, the multi-market model can be used to forecast
production (and consumption) into the future. Also, through sensitivity analyses multi-market
models can reveal parameters which have particularly pronounced effects on income, income dis-
tribution and consumer or producer welfare. This provides a guide as to which elasticities and
coefficients in the model need to be studied in greater depth to improve further the predictive
abilities of the model.

28



Depending on the desired level of detail, data needs for such a model include a complete set
of producer supply and consumer demand elasticities, input and output prices, incomes by type of
household, nominal rates of protection, off-farm income and employment, as well as data on
shifters in output supply, input demand and final demand. Shifters can include non-price variables
such as access to credit, extension services or market information, educational attainment, and
other fixed factors such as machinery, consumer tastes and preferences, off-farm employment,
geographic location, etc. The elasticities used to develop the basic version of this model will be
available from two sources: the RDI's EASM for producer supply e asticities, and the consumer
demand elagticities generated by the FSR team, which are expected to be released in March
1998). Other data needed for this model are available from the FSR (IFPRI) surveys, and can be
supplemented with official statistics from the Ministries of Trade and Supply and Agriculture and
Land Reclamation. Additional details on this method are provided in Appendix A, which
contains an example, and in Sadoulet and de Janvry (1995, Chapter 11).

A multi-market model is relatively smple and inexpensive to build. MVE can immediately
initiate the construction of asmplified pilot model (drawing on the expertise of an experienced
consultant, if needed) using supply and demand el asticities that have been reported in the
literature for Egypt or for other countries in which production and consumption patterns are
similar to those in Egypt. As updated supply, demand and income el asticities become available
from RDI and FSR, they can be used to fine-tune and improve upon the pilot model for the end-
of-project impact assessment.

The development cost of a multi-market mode! is reduced significantly because MVE will be
able to take advantage of work underway in the RDI unit in collaboration with MALR, MPWWR
and MTS on the EASM; the cost is small relative to the potentia insights gained. The basic
version of thismodel will alow MVE to assess the impacts of alternative policies on the
production and consumption of each crop in Egypt, the real incomes of rural and urban
households by income level, and the GOE's budget balance. Policies that can be evaluated with
this basic model include changes in import tariffs on rice, changes in subsidies on wheat and
fertilizer, changes in input and output prices that result from increased private sector activity (e.g.,
marketing margin compression), or other actions attributable to APRP. It appears that data and
results from RDI's EASM and FSR surveys will be more than adequate to yield the baseline data
or conditions and structural parameters (input demand, and output supply and demand el asticities)
needed to develop a basic multi-market model.

With additional work, it will be possible to expand the multi-market model to include
employment in different sub-sectors as target variables, and to model the effects of a public
market information system or other non-price policies (such as a new, productivity-enhancing
seed variety created in the private sector) on key target variables. This assumes, of course, that
reasonable assumptions can be made regarding the impact of these policies on output in the first
place.
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Since the MVE Unit can experiment with, and fully evaluate the strengths and weaknesses
of, the multi-market model at an early stage in the project, rather than having to wait one or two
years for the model to be developed, this modeling activity in effect becomes a very low-risk but
potentially high-payoff undertaking. This pilot model can serve as a basic conceptual framework
for discussing policy impacts with policy makers and policy anaystsin Egypt; it aso can serve as
an organizing framework for other MVE studies.

Depending on the desired level of detail, construction of a pilot multi-market model will
require about four weeks of work. All of the data needed to develop the fina version of the
multi-market model either are aready available or will be available in March 1998 (income and
demand elasticities from FSR) and as the updated EASM is completed in the summer (for the
supply elasticities). In the meantime, the multi-market model will also benefit from other MVE
studiesin terms of the institutional detail to be modeled and knowledge of how much of a
particular policy change can be attributed to APRP. In return, the pilot multi-market model will
help highlight which other MV E studies will have a high pay-off.

Regional differences in the impact of APRP can be smulated in the multi-market model
using spatialy-varying supply elasticities from the EASM. On the consumer side, the
geographically-sensitive analysis on the supply side can be complemented with varying demand
elasticities for rural and urban, wealthy and poor consumers, and for selected regions of Egypt
using FSR results as they become available.

The multi-market model is also simple to operate once it has been constructed. Minimal
training is required since the model is maintained and solved using only a spreadsheet. The model
is transparent in the sense that parameters of the supply and demand equations appear explicitly in
the spreadsheet and are easily changed to conduct policy simulations/experiments or sensitivity
analyses. No new software (GAMYS) is required for MVE to use this model. Of the three models
reviewed here, thisis the only model that MVE can easily maintain in-house and use on adaily
basis, with minimal investment of resources. Also, unlike the other two models, the multi-market
model represents less of a black box. 1t will be more readily understood by policy makers with
minimal training in economics.

3.5 CGE Model

A CGE mode should be used whenever agiven policy change has an effect across more
than one sector of the economy, and when it isimportant to analyze effects on aggregate
macroeconomic variables such as national income and savings or GOE's budget deficit. For
example, the overall effect of a devaluation of the Egyptian Pound on the national economy is best
analyzed using a CGE, since devaluation would increase tourism and incomes from tourism, both
of which would spillover into the agricultural sector. If, however, the goal of the analysisisto
know only the direct effect of the devaluation on the agricultural sector, and there is no concern
with indirect effects such as the impact of tourism on incomes and the demand for food in Egypt,
then the multi-market model is perfectly adequate.
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Most of the simulations that would interest MVE involve policies that are quite narrowly
focussed on--and have effects only within--the agricultural sector. In this case a CGE model is
simply unnecessary. A related important consideration is that, depending on the specific policy to
be analyzed, a CGE model will not contain sufficient detail to yield useful and reliable results as
they pertain to agriculture only. In this sense, Sadoulet and deJanvry (1995, p. 363) conclude that
CGEs should not "...be employed for detailed predictions of the impacts of very specific policy
packages, as they cannot properly model the peculiarities of any specific policy.”

The primary advantage of a CGE over the other two models is that it incorporates the entire
economy, and so allows for feedback effects between sectors. Thisis also a drawback, however,
because the CGE is, of necessity, highly abstract and aggregated; key relationships (elasticities) in
the model often have to be "guesstimated” due to data limitations and insufficient knowledge
about functional relationships in the macro-economy.

Furthermore, the CGE does not lend well to aregiona or geographic disaggregation.
Although aliterature is emerging on regional CGEsin the U.S,, regional disaggregation using
these models remains somewhat controversia, largely because of data limitations and assumptions
that are required about regional trade relationships. The latter two concerns are especially
important in the case of Egypt.

The CGE modd is aso less well suited to studying detailed nuances involving substitutions
between crops, lags in crop production, and the use of common fixed factors across different
crops (such as tractor power or educational attainment of the farmer), al of which can easily be
incorporated into a multi-market model.

In conclusion, for most of the detailed and specific analyses we expect MVE to
conduct over the next few years, the multi-market model is not only adequate, but indeed
the preferred tool. A strong complementarity exists between this model and other MVE studies
that are planned or already underway. This does not mean that MV E should rule out possible
collaboration with FSR staff at some point in the future to merge the multi-market and CGE
models. Recently, an attempt has been made in the literature to merge multi-market and CGE
models, exploiting the advantages of each, and addressing some of the shortcomings of CGEs for
modeling impacts of policies at the level of specific crops within the agricultural sector. So MVE
would not be the first to try. Nevertheless, MV E modeling work at the frontier of the state of the
art would probably have a high opportunity cost, so the team does not recommend extensive CGE
model development and extension at this point.

Given USAID’ s significant investment in Strategic Objective 1 policy reform and related
programs, the team recommends that USAID consider hiring a separate contractor to build a
CGE model across sectors (and hence programs) that can capture key inter-sectoral relationships
and assess economy-wide impacts of al of USAID’s maor policy reform programs. The World
Bank may aso be very interested in collaborating in this effort.
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3.6 Summary and Recommendation

The Agricultural Sector Model for Egypt (EASM), multi-market and computable general
equilibrium (CGE) models represent the state of the art of analytical techniques available for
assessing various agricultural policy impactsin Egypt. Each model operates at a different level of
abstraction, primarily because each is designed to answer a different set of questions, i.e. to
simulate the effect of different policy options. Each model is more developed in those areasit is
intended to analyze. Agricultural sector models focus on farm production decisions (crop and
technology choices) and resource use, using simple demand relationships that do not shift and do
not incorporate changes in income. Multi-market models, on the other hand, focus on
production, marketing, processing and consumption in the food and fiber sector in a broader
context, one that includes the effect of changes in household income and prices in response to
changes in other prices, production technologies or policies. CGE models, in contrast, are
economy-wide models which incorporate agriculture at a highly abstract level in order to focus on
the effects of policy changes “between” sectors.

Each of the models reviewed here has specific strengths and weaknesses. However, the
multi-market model is the best analytical tool for assessing many of the types of policy impacts
which are of primary concernto MVE. The multi-market model will complement other MVE
studies. Embarking on both activities simultaneously at an early stage in the project will improve
the results of MVE's overall assessment effort. The multi-market model is relatively inexpensive
to design, operate and maintain, and all of the raw data needed for the final version of this model
either are already available or will be available at low marginal cost to MVE. The team recom-
mends strongly that MV E use a multi-market model as part of its portfolio of tools for assessing
the impact of APRP.

3.7 Other Quantitative Analyses

Numerous other analytical techniques can be used to document and/or measure various
impacts of the project, including standard subsector studies using conventional economic theory,
aswell as studies of changes in trade protection and sub-national production shares over time.

3.7.1 Nominal Protection Coefficients

Market liberalization is an important component of the APRP, of interest to both GOE and
USAID under SO1. The nominal or net protection coefficient is one way of measuring the extent
to which goods move freely into and out of Egypt, that is, the extent to which markets are
liberalized and international prices reflect domestic opportunity costs. Protection coefficients for
key crops are readily calculated using data from Dr. Omran's dissertation. If the same data are
collected at alater date, it will be possible to measure changes in protection coefficients over
time. For the purposes of MVE, this coefficient has another important virtue. The total nominal
protection coefficient for a specific crop can be decomposed into direct and indirect coefficients
using relatively straightforward techniques. The direct coefficient captures the effect of trade
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policies established specifically for the crop in question. The indirect component captures the
effects of macroeconomic distortions--usually reflected in a distorted exchange rate--on the crop.
It is not uncommon for these latter effects to not only offset the direct effects on a commaodity,
but to dominate them. By decomposing nominal protection coefficientsin the pre- and post-
reform periods, MVE will be able to evaluate the impact of agricultural policy reform as distinct
from general macroeconomic reformsin one important area--that relating to liberalized markets--
in arelatively smple and robust manner.
The nominal protection coefficient for product | is calculated as NPC, = p/p",
where,
p  =thedomestic price of product I,
p® = the border price of product | expressed in Egyptian pounds (LE), and
p®  =ep®, where
e =theexchangerate (in LE/$)
p® = theinternational price of product | measured in U.S. dollars.

When NPC, is greater than 1.0, Egyptian farmers are protected from international
competition while consumers are taxed by paying more for product | than they would under afree
trade regime. Conversely, when NPC; is less than one, Egyptian consumers are subsidized while
farmers are taxed. When the coefficient is equal to 1.0, markets are not being distorted by prices,
neither farmers nor consumers are taxed or subsidized. The quantity (p/p°)-1 is defined as the
nomina rate of protection.

For the most part, data needed to calculate these coefficients historically are available from
Dr. Omran'sthesis. Datafor calculating them in future years will come from then current
domestic and import prices for the particular commodity. Care must be taken to define a
homogeneous and specific variety or form of a commodity in order to ensure consistency in the
coefficients over time, and to use weighted averages over the course of the year in computing
annual prices. Getting prices for commodities which are not actually imported requires special
care. Details about the decomposition of the protection coefficient are reported in Appendix A.

3.7.2 Shift-Share Analysis

Shift-share analysis is used to decompose the source of aregion's economic or crop
production growth into various components. This kind of sub-national analysiswill allow MVE
to monitor and assess some of the spatia or geographic impacts of agricultura policy reforms.
The analysisis best suited to understanding why a particular region experiences growth in
agricultural production; it is not suitable for a national-level impact assessment. The method is
based on the share of aregion, such as a Governorate, in national crop output growth. A region
which is more competitive and efficient than other regions of Egypt will, over time, account for an
increasing share of the total amount of agricultural output in the country.

Shift-share analysis attempts to identify the forces affecting growth or decline of farm
production at the sub-national level. Such regional or Governorate-level changes can be attribu-
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ted to three different sources: (1) change that is occurring at the national level; (2) concentration
of farmersin producing crops that happen to be in faster- or slower-growing crop sectors; and (3)
the fact that local farmers may be more or less competitive than the national average. In the latter
case, they would bid economic activity away from other regions over time. Thus, shift-share
analysisis used to determined whether the local region is shifting into faster or slowing growth
crop sectors over time, and to identify the specific crop sectors in which the region's growth is
occurring.

Shift-share analysis moves the analyst to examine why the differential rates of growth are
occurring. Policy related variables that may explain some of the differences might include land
and water policy, or research and extension directed at particular crops or regions. The base year
for the calculations could be varied to account for differences in when the production of different
crops was liberalized; to capture only effects of APRP, the base year should be 1996. The
necessary calculations can be easily accomplished using a spreadsheet and are reported in
Appendix A.

3.8 How Modesand Studies Relate to Impact Measures

The previous sections have provided alist of the impacts selected for measurement and a
review of the techniques for measuring these impacts. This section integrates this material and
identifies which technique or techniques can be used for assessing the particular measures of
impact. In Figure 2 an X in the cell indicates which technique will be used for the respective
impact measure.

Satistical regression is capable of identifying the independent effects of explanatory
variables on a dependent variable. Regression studies will fit an econometric model with either
cross-section or time series data. Regression can be used to analyze the real value of agricultural
production and the efficiency of resource allocation across all inputs, not just land or water.
Regression techniques can also be applied to survey data, such as the IFPRI household survey to
identify relationships between variables.

The Egypt Agricultural Sector Model (EASM) is a mathematical programming model
which ssimulates equilibrium production and consumption from the entire agricultural sector. The
model finds alocations of resources which maximize the real value of agricultura production and
consumer plus producer surpluses across all agricultural markets, subject to constraints on
resources (e.g. labor, land and water) and subject to technical and institutional constraints. EASM
can also be used for estimating efficiency/productivity of resource use. EASM’sincome and
welfare estimates, however, are based on comparative static analysis and do not represent the true
effect of the reformsin a dynamic context. EASM will provide supply and cross-supply
elasticities for the multi-market model. The model also disaggregates Egypt's agricultural
production into eight regions, so it could, in principle, be used to assess regional impacts of
APRRP policies which have identifiable regional focus.



The Multi-market Model consists of a system of simultaneous equations representing input
supply and demand, output supply, final consumer demand, household income, balance of trade,
and government revenue related to the agricultural sector. Its role would be to analyze
agricultural production, inter- and intra-sectoral income and welfare effects in the agricultural
sector, and effects on GOE budget and on employment. It would provide the ultimate measure of
impact from the most comprehensive perspective, short of a general equilibrium model.

The Targeted Studies will provide data for more certain, more easily understood and more
conventional analyses of APRP effects, though admittedly from a partial equilibrium perspective.
They will also provide detail necessary for utilizing or updating the modeling techniques, since
both conventional and modeling approaches require the same data to evaluate impact. In
addition, the targeted studies will fill gaps not elsewhere treated. The targeted studies will be
based in part on surveys but as much as possible on various secondary data sources, and they will
examine such topics as marketing margins, processing costs, employment, private sector
participation, productivity of new lands and water user associations. For the subjects which they
cover, they
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Figure 2: Overview of Methods For Estimating Impacts

]
Impacts (changes in):
Agricul- Effic./ Income/ Private
tural Prod'y. welfare GOE partici-
Produc- (water, Mkt'g. Employ- and dis- budget pation &
Method tion etc.) Margins ment tribution balance dialogue
]
Regression X X
Agricultural
Sector Model X X X
Multimarket
Model X X X X
Computable
Gen. Eq. Mod. X X X X
Spec. Studies X X X
]

will provide estimates of private participation, employment, marketing margins, production and
efficiency.
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4. PRIORITIESFOR TARGETED STUDIES

We recommend more detailed study of those subsectors and topics which we believe are
most important for broad based growth and development in Egypt’s agricultural sector today and
in the near future. In genera, these are the same areas where APRP is concentrating its efforts.

4.1 Cotton

Cotton is the most important cash crop for Egyptian farmers. According to Nassar et al.
(1996) it had arelatively low DRC in 1992*, is amajor employer both in agricultural production
and agribusiness, and has significant worldwide export potential. Cotton production is
constrained by export controls, poor GOE pricing decisions affecting both public and private
firms and participation, inefficient public sector ginning, spinning and weaving mills, and low
quality textile manufacturing plants. The reforms promise to have a significant impact on farm
production, employment and foreign exchange earnings from cotton related industries. Ongoing
studies of the structure, conduct and performance of the cotton subsector represent alogical
choice for special attention in the impact assessment plan.

Both RDI and the Cotton Sector Promotion Program (CSPP) financed by GTZ have an
ongoing program of research for this subsector. These studies provide an excellent source of
information on production costs, the present structure of the subsector, and the kind of impact to
expect from the reforms. With proper coordination and sharing of objectives, these research
programs can reduce the amount of work required of MVE. Appendix C contains a partial status
report on the Cotton Subsector.

4.2 Farm Cropping Patterns, Input Use and Productivity

To obtain data for cropping activities included in the models, and to ascertain the extent to
which input availability, credit, water and access to markets are restraining production, MVE will
need to obtain good quality input/output data for Egypt’s farmers. IFPRI has collected some of
these, and other or similar data may be available from the governorate level agricultural services.
In either case, MVE will have to collect the same data at the end of the project to document how
production patterns and production levels have changed over the life of the project. Thisstudy is
included in the Abt Technical Proposal and is central to the assessment of impact. It should be
preceded by a study of the extent and quality of the MALR agricultural data collection system in
order to identify the potential for using this source of datain lieu of conducting a separate survey,
or at least reducing the scope of any such separate survey.

! DRC refers to Domestic Resource Cost. It is the ratio of the cost of producing a commodity, with
domestic resources valued at shadow prices, to the net foreign exchange earned or saved by producing the
commodity domestically. A ratio below 1.0 indicates the commodity is a net generator of foreign exchange
earnings (savings); above 1.0 it isanet user. The ratio for cotton in 1992 was 0.6.
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4.3 Fertilizer Importsand Distribution

Reforms begun under the second phase of APCP, and reinforced under the Government’s
own Economic Reform and Structural Adjustment Program (ERSAP), resulted in elimination of
subsidies on fertilizer and limited the role of the Principal Bank for Development and Agriculture
Credit (PBDAC) in supplying credit in kind. Fertilizer use dropped sharply following complete
removal of the subsidies, but the proportion of fertilizer distributed through private channels
increased sharply. In spite of relatively good market performance from private sector participants,
disruptions in supply in 1995 led to significant backtracking on the goal of attaining free
competition among al market participants. Recently there has been a move to restore the role of
the private sector, at least partially, but much confusion remains regarding just what current
policy is, in spite of what ministerial directives might say. Appendix C contains a partial status
report on the fertilizer subsector.

With fertilizer, perhaps more so than with other commodities, the success of the reforms will
be in the details of implementation. Attention must be give to the actual behavior and policies of
PBDAC and the response of the private sector as well asto ministerial decrees. Given the
importance of fertilizer to Egypt’s agricultura production it isinconceivable that it not receive
continued emphasisin policy reforms and in detailed studies to monitor those reforms and
estimate their impact. The Abt Technical Proposal included an in-depth [ook at the fertilizer
subsector. We have retained this priority.

4.4 Agribusiness

Agribusinesses will benefit in many ways from the reforms. For impact assessment we
suggest focusing on the agribusiness aspects of wheat and rice, in addition to cotton and
fertilizer. These four commodities share extensive linkages with the rest of the economy, and
have already benefited from considerable study. In addition, since many of the reforms pertain to
actions which are specific to individua subsectors, concentrating on them should capture the bulk
of the impact of the reforms on agribusinesses. The availability of previous work on wheat and
rice agribusinesses should mitigate the work burden they add for MV E over that planned in the
Abt Technical Proposal.

4.5 Rural and Urban Household Income and Expenditure

Many of the obstacles to an efficient agricultural sector in Egypt arise from a deep concern
by the government that the poorer segments of the population benefit fairly from the fruits of
development. Redundant public sector employment and food subsidies are two ways the
government has chosen to accomplish this. Success with policy reforms will require that these
concerns be addressed in ways that the government finds credible. Targeted food subsidies
appear to be an acceptable way to do this.

38



The Food Security Research (FSR) unit of APRP has conducted an integrated household
income and expenditure survey (IHS) that is forming the basis for formulating policies to target
food subsidies. In order to evaluate the impact of these measures ex-post, MV E will need
confirmation that the reforms had the intended effect. A model can estimate changesin total
consumer income, but will probably not be able to disaggregate those changes in sufficient detall
to assess changes in food consumption patterns. Rather, it will be necessary to conduct another
sample survey to measure how food production and food consumption patterns have changed.
This will require another analysis of food expenditure data that is not in the current IFPRI
workplan. Whether that follow-up survey is conducted by IFPRI or MVE, it needs to be done.
Clearly, IFPRI has a comparative advantage in doing such a study.

4.6 SubsectorsWith Lower Priority

Wheat, rice, horticulture, maize and livestock should not have a priority claim on MVE
resources for targeted studies. Much of the required data can be obtained by collaborating with
other APRP divisions and USAID projects. Section 6 describes how this could be accomplished.
4.6.1 Wheat

Wheat coversthe largest area, has one of the lowest DRC’ s of production among Egypt’s
major crops (Nassar et al., 1996), is the top food crop by production, is the centerpiece of
Egypt’ s subsidized food program and provides substantial employment in commerce, milling and
baking. It deserves special attention in studying the impact of the reform program. However,
much of the production response from freeing up farm production decisions has already been
accomplished through reforms induced by the Agricultural Production and Credit Project (APCP).
The effect on wheat production and consumption of reforms relating to targeted food subsidies,
rationalization of water use, and mgjor changes in the cotton subsector will be picked up by the
agricultural sector and multi-market models. Findly, thereis aready a substantial body of
research completed and planned by IFPRI for the marketing and agribusiness parts of this
subsector. RDI is aso doing a subsector map for wheat. It makes sense for MVE to build on this
by ensuring that impact assessment considerations are included in these studies as much as
possible rather than by conducting separate studies. Appendix C contains a partial subsector
status report on wheat.

4.6.2 Rice

Rice production has grown sharply in recent years as high tariffs have kept prices high both
for producers and consumers. At the same time, the high water requirement for rice has given
rise to concerns that increased rice production may not represent an efficient use of Egypt’s
agricultural production resources, in spite of its relatively low domestic resource cost for local
production (Nassar, 1996). Rice has emerged as one of the three most important crops by area
and value. It competes for land with cotton and maize and is the second most important food
crop next to wheat.
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A significant number of APRP reforms bear on the rice subsector, especialy those relating
to privatization and water resource efficiency. Again, enough research has aready been donein
the subsector to identify reform issues, which currently concentrate on reduced tariffs and
increased privatization. MVE will need to monitor changes in rice processing and marketing as
part of its ongoing study of agribusiness, but there appears to be enough data to provide a
baseline for the structure, conduct and performance of the rice subsector (Wailes et al.,1995,
Ragaa et al., 1996, and Ouedraogo and Ismail, 1997) and for rice consumption (IFPRI,
CAPMAS).

4.6.3Water Resource Use

Water resource use has always been an important issue in Egypt. The Aswan High Dam
provided a respite from serious water shortage, but as more new lands are reclaimed and as
upriver countries develop and divert more Nile waters, management of waters will become even
more urgent. At the present time the focus is on improved water distribution within irrigation
schemes, allocation of water to crops which yield the highest return to water, the productivity of
water in the newly reclaimed areas, and, reusing drainage waters. Charging for irrigation water
services and pricing policies for rice and competing crops will have amajor impact on water
resource development and use over time.

Investments in irrigation have along lead time and can last for aslong as 50 years. Thus
inter-temporal water use issues are at least as important as spatial and quantity issues. These
require more than a single period modeling exercise to resolve. Moreover, once Egypt develops a
strategy it will need to pass legidation to implement the strategy. This suggests that measurable
impacts from any such strategy will be along time in coming and are, effectively, not amenable to
assessment during the life of APRP.

Two areas where MV E can do something are evaluating the extent to which water user
associations form and persist, and evaluating the productivity of investmentsin newly reclamed
lands. Preliminary work undertaken by others on both topicsis either underway (GreenCOMI ||
KAP survey) or has aready been completed (MALR et a., 1994). GreenCOM, for example, will
ask questions of irrigation engineers and farmers regarding their knowledge of, attitude toward
and experience with water users associations. While GreenCOM's surveys will not evaluate the
effectiveness of water users’ associations, they have the potential to provide some useful evidence
asto what has been the persistence of associations established under earlier programs. MVE
could build on these efforts and obtain the data it needs for assessing the impact of each.

4.6.4 Horticulture, Maize and L ivestock
Horticulture, maize and livestock do not appear to be as directly affected by the reforms as
do these other subsectors. The private sector appears aready to be of sufficient size to ensure

effective competition for public sector entities operating in this sector. The agricultural sector
model should pick up most of the impact of the reforms via price effects and changes in crop mix.
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Horticultural export promotion, on the other hand, while an important program initiative by
USAID, and a key intermediate result for SO1, does not seem to figure very prominently among
APRP policy reform objectives or Phase | and Phase || benchmarks. Moreover, getting good data
on production costs for horticultural crops will be expensive because of the wide variety of crops
involved. Sincethe ATUT project is studying and monitoring this subsector, we recommend that
MV E coordinate with them to get the data it needs for updating and expanding the agricultural
sector model. Furthermore, RDI will complete a horticultural subsector map in the first half of
1998, which will provide information on the organization of the subsector, including the numbers
of firms (and workers) at each stage of the subsystem, product flows (for the domestic and
international markets), processed throughput, and other features of the subsystem.
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5. DATA AVAILABILITY VERSUSREQUIREMENTS

This section contains a summary review of relevant surveys completed or planned by
IFPRI, CAPMAS, MVE and CSPP related to the priority areas for targeted studies. It includes a
summary of data collected, an evaluation of completeness for purposes of assessing impact, and
suggestions for correcting deficiencies, where appropriate. Appendix B contains greater detail on
some of the studies, and on the lower priority studies. Table 2 provides a summary of the nature
of the data available from each survey.

Reviewing a study and data base from the perspective of its usefulness for a subsequent
analysisis necessarily a cursory endeavor when done in the context of an undertaking such as was
given to the impact assessment planning team. Not only is there very little time to spend on
reviewing individual studies, but the real potential of completed and on-going studies often liesin
what doesn’t get tabulated, analyzed or published. Questionnaires may be structured so that they
get all necessary information, but if it takes three hours to conduct the interview you can be sure
that data toward the end of the questionnaire are less reliable than those at the beginning. In the
case of the FSR EIHS, certain response options to questions, if widely used, will significantly
reduce what can be gleaned from the production data. Only alook at the raw datain the form of
preliminary frequency distributions will answer this question. Even if the responses themselves
look ok, the analysis may uncover inconsistences and contradictions that make the data unusable.
The fact that data are collected doesn’t mean they are usable. Surveys always provide mean
estimates. The critical question iswhat do the estimates mean.

What is really needed as soon as possible is for MV E to prepare more detailed subsector
status reports and on more subsectors than those presented in Appendix C. Those status reports
should review all available studies relating to both priority and lower priority focus areas, from a
fairly narrow perspective:

What are the potential consegquences from the reforms which they reved;

Who islikely to bear those consequences;

What data do the studies contain that enable quantifying those consequences;
What measures can be used to quantify those impacts/consequences,

What baseline data are provided by the study that merit remeasuring at the EOP;
What is the likely impact of the reforms on those measures.

Fleshing out this information up front via a comprehensive review, by subsector or APRP
policy group objective, will help focus attention on identifying usable, measurable and meaningful
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Table 2: Summary of Sour ces of Information by Crop

Subsector Prod. Costs & Prices Marketing Private vs. Public Processing Trade Consumption
Technical Costs and Sector Participation Costsand Tech. and Utilization
Coefficients Margins Coeffic.

Cotton CSPPsurveysin | Seed - MALR Partial Ginning - HC & priv. Partial for 1996- | Exports: Domestic usein
two survey calculation for cos. Export - 97 (CSPP, RDI). | ALCOTEXA spinning -
governorates: Lint - 1996-97 (CSPP) | ALCOTEXA See Krenz report ALCOTEXA,
Beni-Suef, ALCOTEXA Dom. Trade - residual of 6/97. Imports: MALR, MTS, textile
Dakhalia once public co share Phyto-sanitary holding
MALR known Dept. & importers. | companies

Fertilizer Factories Egyptian Assoc Costsfrom Digtribution - PBDAC, | from factories MTS, FAO MALR

of Fertilizer participants priv. share aresidua (not a priority) other?
Distributors

Wheat IFPRI survey, IFPRI survey, IFPRI trader and | IFPRI surveys of IFPRI surveys, MTS, FAQ, IFPRI household

May-June 1998 | wholesale & miller surveys traders and millers; especialy for donors, US Ag survey, CAPMAS
retail, 6/97-5/98 for late 1996- MTS for import milling Attache, US HH budget
MALR CAPMAS Sept. 1997 Whest Assoc. surveys
Rice CSPP surveys, 2 | MALR surveys from MALR Trade - MTS RDI - one MTS, FAO IFPRI household
governorates beginning 7?7? surveys Milling - holding representative survey, CAPMAS
company for public; public mill, HH budget
MALR CAPMAS CAPMAS Tetail | private estimated as 1997; Arkansas surveys
bulletins and producer residual. studies - 1993-
prices 94; 1995 data
for 4 mill
technology types
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indicators of impact for each priority focus. Once that is done, MVE will have only to identify
what indicators are not supported by sufficient data, determine how to get those data, collect
them as soon as possible, and then analyze them over the period between collecting baseline
data and collecting end-of project data of the same type. In thelast year of the project MVE
would repeat those parts of the surveys or data collection activities that address these
guestions. The material to be covered at that timeislikely to represent a small part of the
subject matter covered in the original study.

5.1 TheEgypt Integrated Household Survey (EIHS) - IFPRI

FSR's analysis of this survey, which is reviewed in detail in the Appendix, will provide
consumption elasticities (own-price, cross-price and expenditures) for various food and non-
food items, which can be used in the multi-market model. FSR is scheduled to release these
elasticities by the end of March, 1998. As aminimum, consumption e asticities can be calcula-
ted both for rural and urban areas, and for high- and low-income households in each area.
Thiswill alow the demand component of the multi-market model to be disaggregated over
space as well as by income group. Care needs to be taken in dealing with censoring problems
or limited dependent variables in the data set (Goetz, 1995). Censoring occurs when a subset
of households fails to consume or produce a particular commodity: the value for the variables
in question is zero. Inthat case ordinary least squares estimation yields biased parameters, and
different estimation methods need to be used.

Potential concerns about the demand elasticities estimated from this data set include the
lack of representativeness regarding year-round consumption, the lack of longitudinal price
variation for consumed items because the EIHS was a single visit survey that captured only
gpatial price variations, and the inclusion of areligious holiday in 1-3 days of one of the ten
recall weeks, affecting 266 households or only about 10 percent of the sample. According to
FSR, 1) the censoring problem on the consumption side will be taken into account, 2)
CAPMAS data suggest a general lack of seasona patterns in food consumption in Egypt, and
3) dummy variables will be used to control for any possible effects of the holiday on
consumption patterns of the 266 households surveyed during the holiday period.

It appears that the consumption elasticities generated by FSR will be adequate for the
purposes of constructing the multi-market model, and MV E will not have to generate its own
estimates. However, a second round of the EIHS is highly recommended, as it would
strengthen the elasticity estimates by using data during two different periods.

We won'’t know for sure until the data are tabulated, but the agricultural production
guestions from this survey may not be able to produce supply elasticities for use in the multi-
market model. To alarge extent, success in estimating profit or production functions from the
datawill depend on whether there is sufficient variability in the cross-sectiona price data
(across the 125 communities), and whether adequate crop-specific detail is contained in the
input use data for the previous year of production. The team has not been able to make this
determination because the data have not yet been tabulated for these variables. Scrutiny of
FSR survey instruments suggests the necessary data were collected, but may have been
grouped together instead of separated by crop. Thiswould make it very difficult to estimate
supply easticities for individua crops.



Determining whether or not the FSR data are adequate for estimating production or
profit functions, and doing the actual estimationsiif they are, will require 2-3 weeks of work,
depending on how the data are arranged when they are released by FSR. If the data turn out
to not be adequate, MV E will have to use RDI’ s run of the EASM to generate the supply
elasticities needed for the multi-market model. The disadvantage of this approach is that it
will not then be possible to model the effects of changes in some of the shifters discussed
earlier (access to credit, off-farm employment) using the multi-market model; the modeling
component involving input supplies would be correspondingly limited.

FSR researchers will make the production data available to other users by February
1998, but they do not plan to analyze the data in the foreseeable future. This survey contains
important baseline information for MV E's purposes, in addition to serving as a potential
supplementary source of supply elasticities. For example, the male household survey
instrument contains questions (page 42) about expenditures on fertilizer and use by crop, the
source of the fertilizer, whether it was obtained on credit, the source of the credit (if any),
whether the farmer obtained the desired amount of fertilizer and, if the answer to the previous
guestion was negative, why the farmer was unable to get the desired amount. These survey
data on purchased inputs such as fertilizer, insecticides, hired labor and seeds or young plants
should be analyzed by MVE to construct a pre-reform baseline, which can then be compared
with similar data at the end of the project. This task would add about two weeks to the 2-3
weeks required for estimating supply elasticities. Again, a second round of the EIHS would
generate more accurate estimates of supply elasticities.

A potentia problem for evaluating farmer efficiency using the FSR production datais
that hired and own labor data are not available by crop; thiswill cause a problem for
estimating production functions and profit functions, since it will not be possible to separate
out payments to hired labor (to the extent that these payments are important) from returns to
operator labor. Thus, it would be necessary to make assumptions about labor allocation by
crop. Asaminimum, however, it will be possible to estimate whole-farm production (value)
functions from the data, which can be used to determine whether farmers are allocatively and
technically efficient in terms of aggregate farm inputs and overall production, as opposed to
the production of specific crops. These could be estimated both from the IFPRI data and from
an end-of-project survey to document any change in allocative and technical efficiency over
thelife of the project. Asin the case of the consumption data, care needs to be exercised
when analyzing households that are not producing certain crops, which leads to the censoring
problems discussed above.

5.2 CAPMASHousehold Expenditure Survey (HIECS)

In contrast to the FSR EIHS, the 1995-96 CAPMAS Income, Expenditure and
Consumption Survey visited each household ten times over the course of one month. The
enumerator gave the household a diary at the first visit and told the respondent to record
diligently all expenditures which the household makes for one month. In the course of the ten
visits, enumerators verified expenditures since the last visit, recorded household demographic
information, household income, and asked questions about infrequent expenditures. Half of
the 30 households, covered by each enumerator, were enumerated in the first six months of
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the survey and the remainder during the last six months.! Because these interviews were more
spread out than the IFPRI survey, one would expect, other things being equal, that the
CAPMAS data are better quality. The report on the survey confirms this. The CAPMAS data
should also capture the seasonal dimension more effectively, as the data was collected over an
entire year.

In contrast to verbal reports that the quality of data collection for the 1995/96 CAPMAS
survey was not particularly good, statistical analysis of data quality showed the quality to be
quite high. All of the data were verified (double keyed) and several cleaning routines flagged
out-of-range and inconsistent responses for checking and correction. Data entry speed and
errors were well within international standards. The coefficient of variation for sample
estimates was less than 1.5% for total expenditures?, and ranged between under 1% for food
and beverages and dlightly over 5% for transportation and communication at the national level.
At the regional level the coefficients of variation were approximately double these levels.

The Final Analysis Report (CAPMAS, 1997) includes cross tabulations relating to
income, poverty, employment, cost of living, housing, education and medical expenses. It aso
provides estimated expenditures by 13 expenditure groups by region, and for eight subsidized
foodstuffs. It provides expenditure elasticities for these same categories, and compares them
to the 1990/91 survey. The coefficients of variation for the 1995/96 estimates of elasticities
vary between approximately 3% and 12% for urban areas and 5% and 95% for rura areas for
subsidized food products, and between 1.5% and 12% for all but one expenditure category at
the national level.

The major issue with respect to the HIECS is the same as with all CAPMAS data:
limited access. GOE law with respect to data accessis “rigid and anachronistic” according to
the author of the Final Analysis Report (Cardiff; 1997). Accessislimited by law to employees
of CAPMAS, all government authorities who wish to collect any statistics must first get the
approval of CAPMAS. |n addition, no one, public or private, may publish or otherwise
reproduce or make available any statistical information other than those statistics collected
and compiled by CAPMAS, except with the agreement of CAPMAS. Outsiders who need
more detailed breakdowns or analysis than that published in officia publications must make a
formal request and wait alengthy period while the request is processed. Frequently the
request for datais not filled to the satisfaction of the potential user.

The difficulty of getting datafrom CAPMAS, coupled with the central role that readily
available, good quality data plays to the effective functioning of a competitive market suggests
that reforms relating to data collection and access should find their way into APRP reformsin

Yintotal, nearly 15,000 households participated in the HIECS.

That is, the standard error of the estimated sample mean was less than 1.5% of the mean itself. This
is avery good estimate from a statistical perspective.

3This means the standard error of the estimated mean nearly equaled the estimate itself. Thiswould
be an extremely poor and unreliable estimate.
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the next tranche. In the meantime, the CAPMAS data have the variability needed to estimate
own price and cross price elasticities; CAPMAS iswilling to let MVE provide an Egyptian
consultant to work on the primary data in order to derive these estimates. Whether thiswill be
necessary depends on whether there is sufficient variability in FSR expenditure data to derive
the necessary elasticities. At thistime we believe thereis, so it may not be necessary to use
CAPMAS data. But they do, at least, provide a backup data source for estimating elasticities.

5.3 Cotton Subsector Studies

The Cotton Sector Promotion Program (CSPP), MALR, MVE and RDI have al been
working in various areas of the cotton subsector. In late 1996 CSPP surveyed cotton growers
and focused on marketing practices. The study collected data on area planted to cotton,
cotton rotations, cotton sales and prices received, market outlets, and problems encountered in
marketing cotton, among other things. It appears to have been sufficiently broad based to
provide nationally representative data on these topics.

CSPP conducted a separate cost of production study at this same time. This survey
covered only two governorates and was intended to provide data for evaluating CSPP
interventions. The survey gathered highly detailed data on input use, including labor, for
seven cropping enterprises. CSPP has undertaken another similar survey in the same two
directorates and has offered to include selected questions of interest to MVE. Itisalso
planning surveys relating to gender impacts and collection of cotton seed price datain
cooperation with RDI.

Apart from the cotton seed price study, the CPSS data may be too limited in coverage to
satisfy the needs of MV E for representative production data. It would be useful for MVE to
look closely at MALR data on cotton for these same two governorates and determine their
representativeness. This should be done in conjunction with more extensive subsector status
reports recommended earlier and the study of MALR data quality proposed later.

RDI and the Central Administration for Agricultural Economics (CAAE) are
undertaking a joint study of marketing ringsin 11 of the main cotton producing governorates
that will end in early 1998. The study will collect data on prices received by farmers,
deficiency payments and quantities delivered to ginneries. This study appears to be sufficiently
broad based to provide nationally representative data. The output will be useful in quantifying
the margin between farmers’ sale price and the into-gin price, akey indicator of how much the
system is costing farmers.

MVE carried out asimilar survey of producer/sellers and representatives of trading
companies (buyers), PBDAC and CATGO at 50 marketing rings in eight governorates for its
verification program. The study seems to be collecting much the same type of data as the
RDI/CAAE survey.

RDI is conducting other studies of the cotton subsector, including a cotton subsector
map, monthly cotton situation and outlook reports, a 1997-98 cotton marketing season
assessment, development of a partial equilibrium model for evaluating the effects of cotton
export pricing policy, and an analysis of the financial performance of public spinning and
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weaving companies. It aso intendsto look at changes in the organization, ownership,
management and performance of the textile industry as part of its analytical agenda. Taken
together, these studies can provide a significant portion of the data MV E will need for
establishing baseline measures for the variables it needs for measuring impact. However, to
identify exactly which ones, it will need to complete a more complete subsector status report
in which it defines these variables precisaly.

5.4 Chemical Fertilizers

As part of its verification program MVE collected several types of data on fertilizer. This
information appearsin a separate MVE Verification Report. Data collected include the
following:

ex-factory prices paid by PBDAC for five fertilizer types, 1991-92 to 1996-97

monthly world spot market prices of nitrogen fertilizers, July 1993-April 1997

PBDAC retail fertilizer pricesin Lower Egypt

maximum farm prices allowed for imported fertilizers

. factory by factory production of fertilizers for two periods: July-December 1996 and the
first quarter of 1997

. fertilizer imports by type under the customs duty exemption (August 1995 to mid-April
1997)

. private sector fertilizer stocks and GOE regulated sales prices

Data on fertilizer production and distribution, quantities and prices to either public or
private dedlers, whether wholesalers or retailers, are available on amonthly basis at the
producing factories. Information on the number of fertilizer wholesalers, their sales volume,
and retail pricesis available with the Egyptian Association of Fertilizer Distributors. This data
can be used for making estimates of private sector participation in fertilizer marketing and
agribusiness.

Data on individual farmers use of fertilizers for the different cropsis available in detail
from farm level extension agents. MALR estimates crop production costs using fixed
technical coefficients for each type of fertilizer by crop, which are then multiplied by the
current fertilizer price to arrive at the fertilizer input cost. The technical coefficients tend to
remain fixed from one census to another. This suggests that MALR data on fertilizer use and
response will probably not be useful unless MVE launches its own study of farm cropping
patterns, input use and productivity, probably in conjunction with traditional MALR data
collection activities at the farm level.

MVE may have to collect and update data on fertilizer marketing margins and
distribution shares (public vs. private) as part of its ongoing monitoring and impact
assessment. However, data on costs of operation for the different units in the marketing chain
are not available for either wholesalers or retailers. Such information is necessary for the
estimation of the performance of the various agents working in the marketing system for
fertilizers. When required, a sample of each of these groups could be interviewed to serve the
purpose.
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RDI completed a study of fertilizer supply, distribution, and trade, using Magdy €l
Guindi as a consultant. 1t examines supply and demand for different types of fertilizer in the
domestic market. Data have been gathered on import and export volumes and prices.
Domestic supply and utilization are forecast for future years. RDI follow-up to this study is
not yet known.

5.5 Farm Cropping Patterns, Input Use and Productivity

MYV E needs data on cropping patterns in order to update the models and test the impact
of the reforms on farm productivity and allocative efficiency. Ideally the FSR farm
production data would be adequate for this purpose. But eveniif itis, MVE still needs to
collect smilar data at the end of the project. Thisisnot in FSR’s current work plan.

The MALR isthe other principal source of farm production data. It hasits own set of
problems. Apart from the four principal crops of rice, cotton, wheat and maize, coverage
appears much lessintense. Moreover, it appears that farm production costs are derived by
applying fixed coefficients to measured area.

To confront this problem squarely, MV E needs to conduct a study of MALR data
collection, tabulation and reporting procedures for a representative number of governorates.
It appears that area data are quite good, and that farmer contact between agentsis also quite
good. There also appears to be a very good recording system in place for collecting data on
the four principal crops.

The question to be answered is how easily can this system be extended to other key crops for
the one or two years of importance to the impact assessment. The MALR agricultural data
collection system is discussed in Appendix B.

Onethingisclear. It will bedifficult to have much confidence in data from cost of
production surveys that provide limited coverage on the national level, unless thereis
relatively little variation across space. With an agriculture highly dependent on irrigation,
there is probably less variation in inputs and outputs than elsewhere in Africa and the Middle
East; but it is still hard to believe that studies with a narrow geographical focus will prove
adequate for the impact assessment. Either FSR production data will be adequate - the team is
split on the likelihood of that - or MV E will have to work closely with the MALR data
collection system. A study of the quality of that system should have high priority.

5.6 Dr.Omran'ssUSAID Data Base

This data base can be used to decompose the effects of agricultural as opposed to
general macroeconomic policy changes on net nominal protection coefficients, as discussed
elsewhere in this document, for four strategic crops: wheat, cotton, maize and rice. Data
needs include actual exchange rates, shadow exchange rates, domestic farm gate prices and
international prices converted to farm gate prices. The data base will have to be updated as
new data become available so that changes under APRP can continue to be monitored.

Given that time series regional (Governorate-level) data are available, it will be possible
to carry out a shift-share analysis of production responses to the APCP and the APRP
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(removal of production restrictions). Data needs include value of production of different
cropsin different regions over time, and are available from MTS/MALR, though with about a
oneyear lag.
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6. PROPOSED SURVEYSAND HARMONIZATION

In order to improve the likelihood that new studies collect the kind of information
required for impact assessment purposes, we suggest that all APRP studies provide the
following information, in addition to that needed for other objectives of the study:

» Assessthe quality of the data collected for the purpose at hand.

« Estimate average or synthetic input-output coefficients for activity before the reform.

» |dentify the causal chain and the nature of benefits that will accrue with reform.

 Identify any obvious positive or negative impact on other activities or subsectors

from proposed reform.
Estimate input-output coefficients for activity after the reform.
Identify promising benchmarks and indicators for monitoring progress.
Describe how one might measure the impact of the reform.
Estimate the magnitude of each benefit that is expected if the reform is implemented.

For follow-up studies:

» Assessthe quality of the data for the purpose at hand.

« Confirm the nature of benefits and costs as compared to those anticipated.

« Estimate the magnitude of the actual benefits and effects that arose from policy
change.

To successfully harmonize data collection within the APRP and minimize duplication,
each unit will have to be sensitive to the data needs of the other. Fortunately, such sensitivity
seems adequate at the present time. Still, there are particularities of each unit’s data needs
that need to be respected if such cooperation isto continue. The basic distinction is that the
output of FSR and RDI change the impact of the reforms themselves. FSR and RDI need
data to measure the ex-ante impact of the reforms they are recommending while MV E needs
the data primarily for ex-post impact assessment. Logically, it should be fairly easy to
conceive of models and analytical approaches that can meet both needs. The advantage for
MVE isthat they will get tested and validated by RDI or FSR before MV E needs to use them
for impact assessment. We would expect thisto lead to awell executed impact assessment.

6.1 MVE Studies

This section summarizes the studies and modeling exercises we recommend for assessing
impact. Most of these have been mentioned previously in the report.

6.1.1 Subsector Status Reports

The large number of studies already underway means that most APRP staff now have
considerable experience with the agricultural sector in Egypt. Many of these studies are
gathering pieces of data that MVE will need for assessing impact, but much of it does not have
the coverage or specificity to be sure it will provide the data needed. The highest priority need
istolook at how it al fits together, by priority subsector, and identify what specific indicators
or variables MVE will use to measure impact - not classes of variables but specific variables,
i.e. which margins, between which varieties, products or intermediaries, in which markets, at
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which time of the year, for which purpose. Each of these studies will take three to four weeks
per subsector, and will require the person conducting the study to get into details of what is
known about the structure, conduct and performance of the subsector, available secondary
data sources, what kind of data files are available from studies, and how suitable they are for
providing data for the measures of impact that APRP staff agree to use. Each study should
propose the specific variables that will serve as measures of impact, how they will be applied
to products or relationships in the subsector that will not be measured, how they will be
interpreted for impact assessment purposes, and most importantly, how they will be estimated,
both for baseline and end-of-project values. Unless MV E confronts this degree of specificity
now, there is a good chance of not having adequate data at the end of the project for assessing
impact.

At aminimum MV E should conduct a subsector status report, in much more detail than
those done by the team and presented in Appendix C, for al priority subsectors. Thiswould
include cotton, rice, wheat, and fertilizer. Similar specifications of variables to use for
measuring impact should be done for food security, agricultural production and input
distribution. In the minds of many it would also include water quality, though we don’t see
the project having a measurable impact on water quality over the three to four year period of
the project. Deciding which variables to focus on for measurement should be donein close
collaboration with the researchers who carried out the studies being reviewed to prepare the
status reports. Obvioudly, deciding on variables to measure should concern the entire APRP
staff, not just MVE.

The priorities we suggest for targeted studies assume that the subsector status reports
are conducted first. That isthe only way to avoid duplication, and is the best way, in our
opinion, to identify effective measures of impact.  Only when the subsector status reports are
complete will it be possible to identify the specific additional studiesthat MVE needsto carry
out, or the specific ways in which studies currently planned or underway might be modified to
produce the needed measures.

6.1.2 Allocative and Technical Efficiency, Supply Elasticities

The IFPRI expenditure survey gathered data on production and inputs other than labor,
though the data do include wage rates. It is not clear the extent to which enumerators
succeeded in allocating purchased inputs to specific crops as they were instructed to do. As
discussed earlier, however, it will still be possible to estimate whole-farm production functions
to assess whether farmers are technically and allocatively efficient in their overall farming
operation.

The estimated STTA for this activity is three person-months, once the 1997 IFPRI
agricultural production data have been cleaned and determined to be adequate for the
purposes of this study. If they are, another two person-months will be required by the year
2000 to repeat the analysis. Asdiscussed elsewhere, IFPRI is unlikely to collect such data
unless also given the additional resources needed to analyze the data.

6.2 |FPRI Surveys
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The IFPRI agricultural production data contain information on access to sources of
various agricultural inputs, these data should be analyzed with the goal of creating an initial
baseline for the reforms. Farm households will have to be re-surveyed in alater (post-reform)
year to determine whether and how their use of inputs has been affected by APRP. Topics
covered should include production practices, crop mixes grown, input use, alocative and
technical efficiency, and to what extent farmers are affected by market failure or credit
rationing, if at all. Depending on details discussed elsewhere in this document (sample size,
whether both consumption and production are covered, etc.), we estimate the cost of such an
activity at around $100,000, not counting survey instrument design, MVE staff supervision
and management, and data analysis. |deally the survey would be conducted at the same time
of the year asthefirst survey, and in conjunction with a new household budget survey similar
to the first one, so that seasonal biases in both surveys are the same. Costs would be reduced
if the follow-up survey used basically the same questionnaires as the first survey.

Part of the new survey will include reasons for changes in farmer behavior that have led
to changes (if any) in alocative and technical efficiency, so that attributions to APRP can be
made. The questionnaire should also explore issues related to input prices, access, quality,
timeliness, general availability and credit in the year 2000 as compared with 1997, with a
particular emphasis on fertilizer. 1n addition, rapid reconnaissance surveys need to be
conducted in different regions of Egypt by 1999-2000 to determine whether the input
distribution system is operating effectively and efficiently for other purchased inputs, including
seed and chemicals. The information gathered from formal and informal surveys can be used
to examine questions of distribution in addition to efficiency, such as how the ownership of
factors of production is changing as APRP reaches its full impact (for example, using Gini
coefficients or measures such as the Theil inequality index). It will also be essential to identify
and sort out the effect of land reform initiated in October 1997.

An additiona survey will have to be conducted in year 3 or 4 to assess whether and how
agricultural reforms have affected farm-level productivity, efficiency and decison-making in
general. We propose that 2,500 households be surveyed in year 3 or 4, with half drawn ran-
domly from the original IFPRI-EIHS sample of households, and another 1,250 households
drawn randomly which have not been surveyed earlier. Thisisthe same sample size aswas
drawn for the first survey and should, therefore, produce sample estimates that are equal in
precision to the baseline estimates. By alocating half the sample to the same sampling units
drawn in the first survey, the sample will provide two independent estimates for each
parameter: aratio estimate for those units included in the first survey, and a combined sample
estimate similar in precision to the first survey. The ratio estimate will provide a check on
sampling error in the rest of the sample. Assuming both samples are drawn from the same
population, with sample parameters therefore having equal variances, a 50-50 split provides
the most efficient estimates for each of the two sub-samples. Other things being equal, more
efficient estimates reduce the confidence interval required to produce a given level of
confidence in the accuracy of sample estimates.

6.3 TheEgyptian Agricultural Sector M odel

The RDI team plans to use EASM for evauating proposed modifications in Egypt's
agricultural policies. At the present time the EASM is being updated and extended under the

53



direction of Dr. Filmore Bender of the University of Maryland. The EPIQ team economist,
Dr. Dennis Wichels, has expressed an interest in employing the model for analyzing irrigation
policy issues. It would make good senseif all of the APRP units could agree on the
combination of modifications required in the models for their respective needs and establish a
common strategy. They could share the burden of supervising development of the model and
probably reduce costs.

6.4 TheMulti-market Modd

Drs. Ibrahim Siddik and Edgar Ariza-Nino of the Reform Design and |mplementation
(RDI) Unit have considered developing a Multi-market model at some point in the future to
assist in their reform design work. Even though they have no time to work on the model, they
could provide valuable perspective to MVE researchers and consultants managing and refining
this modeling activity within APRP. Thiswould complement their management of the
agricultural sector model, which will also be housed in RDI. Dr. Ariza-Nino has experience
working with multi-market models in Mexico and Ghana. Dr. Siddik also suggested that the
multi-market model should eventually be transferred to the office of the Under Secretary of
Agricultural Economics (in the same building as APRP), where it could be used to help
analyze dternative policy scenarios. MVE should initialy develop this model using an
estimated one-month of short-term technical assistance (STTA). This estimate assumes that
supply and demand elasticities are generated by IFPRI and the RDI team working on the
agricultural sector model, as discussed earlier in this document.

The Information Decision Support Center (IDSC), which serves the Prime Minister and
his Cabinet, is a potentially valuable collaborator for MVE. Individuasin the Center are
knowledgeabl e about the EASM, have developed multi-market and CGE models, and have
GIS capabilities. Moreover, the Center has access to important data sourcesin Egypt, and can
provide research results directly to the Prime Minister and Cabinet. To our knowledge, Center
members are not presently planning to use these modelsin a manner that would be useful to
MVE, however. Also, while individualsin the Center clearly have the requisite technical skills
to run sophisticated models, MV E would have to work closely with them to ensure that the
models are developed according to MV E specifications. The present multi-market and CGE
models, for example, do not contain sufficient crop or institutional detail to be useful to MVE.

6.5 TheCGE Modd

Constructing a CGE model is expensive. However, thereis again a history of using
CGEsin Egypt, and the marginal cost of custom-tailoring a model for MV E purposes would
most likely not be excessive. A member of the FSR-IFPRI team, Dr. Hans Lofgren (IFPRI), is
already using a CGE model of the Egyptian economy to study the effects of changesin the
wheat subsidy program. The CGE Modd is the only analytical tool which has the potential to
allow MVE to rigorously attribute cross-sector impacts on al policy target variables
(production, consumption, income, income distribution, employment, GOE revenues) to
specific economic reforms being implemented in Egypt. More specifically, this model could be
used as a foundation for examining the impacts of APRP reforms as opposed to the other
macroeconomic policies currently underway in Egypt (and reviewed in Appendix A.2).
However, modifications to the CGE model are required so that these policy changes can be
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explicitly simulated in the model. Again, if MVE decides to use the CGE model for its
assessment of impacts, coordination with FSR makes good sense. Given existing demands on
MVE'stime, a CGE model is not a priority at the present time, however.

6.6 Understanding Attitudes Toward Water Use with GreenCOM I |1

GreenCOM-I11 is planning to conduct a Knowledge, Attitudes and Practices survey of
2000 farmers nationwide focusing on water use issues within irrigation systems. The study
will include alook at the respondents’ knowledge of water user associations. Also, the sample
will be stratified according to location on the water distribution system, with half alocated to
farmers in head-ends of distributor canals and half to farmersin tail-end areas. GreenCOM
plans to repeat this survey prior to the close of the project in order to evaluate changesin
knowledge, attitudes and practices.

This study represents a potential jumping-off point for MV E to undertake an evaluation
activity relating to proliferation, persistence and effectiveness of water users associations.
The information on attitudes towards water supply between head-enders and tail-enders will
be useful in understanding the status of water distribution to farmers, and provide hypotheses
on how water use efficiency improvements might improve productivity. The structure of the
survey methodology follows awell established format used for similar types of studies
elsawhere. By collaborating with GreenCOM on this study MVE can get access to primary
data with minimal effort on its part. The fact that GreenCom is aso planning to do afollow-
up study only adds to the appeal of involving MVE in the study from the start.

6.7 Harmonizing Data Gathering Among APRP Units

MV E will continue to work closely with RDI, FSR, and CSPP in gathering essential data
for ongoing monitoring and impact assessment. MVE enjoys an excellent working
relationship with all three units and informal lines of communication have been well
established. MVE has collaborated with RDI in designing a data collection instrument for use
in gathering seed cotton market information. MVE aso is monitoring and providing input into
the update of EASM, which is being led by RDI. RDI has provided consultants to assist MVE
in developing a data base that will include secondary time-series data (domestic commaodity
prices, trade volume and value, agricultural production), interview notes and selected primary
data sets.

MVE has provided input into the design of the FSR’s EIHS and the whesat milling
survey, and it will advise IFPRI on the design of the wheat producer’s survey dated for May-
June, 1998. MV E advised CSPP on questionnaire design for structured informal surveys of
trading, ginning, spinning and weaving companies in early 1997 and will work closely with
CSPP in designing a second cost of production survey in late 1997. MVE has also discussed
the need to assess the quality and completeness of M TS price data (producer and consumer)
for key agricultural commodities, and international trade in those commodities through the
DEPRA.

MVE intends to stay alert to opportunities to collaborate with these other units.
Coordination and harmonization will not automatically take place, as busy professionals tend
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to their own business, especially under pressure. Nevertheless, the other units are receptive to
working collaboratively, and have a demonstrated history of doing so.
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7. PROPOSED IMPLEMENTATION PLAN

The proposed implementation plan describes baseline measures that appear to the impact
assessment team to quantify the essential impacts of the reform regarding the subsector or
activity. It lists both the baseline studies and the follow-up studies that are needed to
complete the impact assessment, and it presents a calendar for executing the data collection
and analysis activities.

7.1 Basdines For Monitoring The Impact Of Reforms On Priority Subsectors

In this section we discuss measures that can be used to assess impact, but reiterate that
the final measures should be agreed upon only after the subsector status reviews are
completed, and in full collaboration with the unit that collected the data or conducted the
origina study. Where the detail exists, most of these measures could be disaggregated by
region to show regional impacts.

7.1.1 Basdinefor Fertilizer

The fertilizer subsector has felt the impact of two shocks during the 1990s. First,
fertilizer subsidies were gradually cut beginning in 1988, then cut virtualy to zero in 1991-92.
This caused a temporary decline in consumption. By 1992-93 fertilizer consumption regained
its earlier level of consumption. Fertilizer distribution was liberalized beginning in 1990-91, as
private firms and cooperatives were allowed to purchase fertilizer from domestic factories at
fixed prices and sell at market prices. By 1994-95 the share of the former monopoly distribu-
tor of fertilizer, PBDAC, had declined significantly as the private sector and cooperatives
increased their market share greatly in a competitive market.

This progress in liberalizing distribution was reversed in 1995-96, when the GOE
directed domestic factories to supply all fertilizer once again to PBDAC, put a ban on exports,
and allowed 1.5 million tons of fertilizer to be imported by private firms with duty exemption
to compensate for a partly real and partly perceived domestic fertilizer shortage brought on by
high levels of exportsin 1995 by domestic producers. By mid-1997 the perceived crisis had
eased and private traders and cooperatives were again beginning to play an important role in
distribution. It will likely take several yearsto return to the vibrant distribution system of
1993-95. Thus, no one year is suitable for a base period.

Some of the necessary data are available from earlier studies, but there are gaps that
need to be filled. A fertilizer subsector database should be compiled going back to the early
1990's, if not earlier. Such a database should include the following:

estimated fertilizer use by N, P and K, from 1985 to the present
ex-factory sales prices for the same period if possible
wholesale, retail and international prices

fertilizer sales by distributor, public, cooperative and private
imports and exports, including volume, value and importer
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Sources of information for the database include a 1993 study by IFDC; a chapter on
“Private Sector Distribution and Market Pricing of Agricultural Inputs: Fertilizer, Pesticides,
Seeds, and Machinery” by Francesco Goletti in Egypt’s Agriculture in a Reform Era; a
Chemonics International study (March, 1996) entitled “The Assessment of Fertilizer Supply
and Potential for Liberalization and Privatization of Fertilizer Production;” APRP/MVE’s
Verification Report No. 1 (October, 1997) on Fertilizer Pricing and Distribution in Egypt”;
and, APRP/RDI’ s October 1997 “Marketing and Price Policies for Nitrogen Fertilizer in

Egypt.”

In the face of the back and forth movement of the past several yearsit would seem that a
baseline period ought to include the period 1994-97 for fertilizer use, and 1996/97 for
marketing costs and margins. Some of the specific baseline measures that seem appropriate
include:

1) Theamount of fertilizer used by farmers on the four major crops, by kilograms of
nutrient per hectare;

2) The margin between the ex-factory price or import price, as the case may be, and the
retail or producer purchase price in key fertilizer using areas;

3) The percentage of fertilizer sales accounted for by the private sector, by type of
fertilizer;

4) The percentage of imports accounted for by the private sector, by fertilizer type;

5) The number of private firmsimporting fertilizer directly, and their volume, by
fertilizer type; and,

6) Number of private firms purchasing fertilizer directly from producing factories, and
the volume of their purchases.

The first measure gets at how much crop production has increased as a result of better/cheaper
fertilizer availability. The second one is a proxy for how much producer income has changed.
The third one isimportant, but to the extent it has an economic effect, that effect will be
picked up by thefirst two. The sameistrue of the fourth measure. The fifth and sixth
indicators are intended to measure the extent of effective competition within the private

sector. The subsector status reports should propose how these different measures will be
aggregated into a composite measure of impact for the fertilizer subsector in the event the
multi-market model is not developed.

7.1.2 Baselinefor Cotton
Import pricing reforms on rice will likely have a major impact on cotton production.
Because of the unusually high world prices for cotton in 1995/96, an agricultural production

index based on constant beginning year prices will be heavily influenced by this unusual pricing
history. For this reason the baseline prices for production indexes should be based on along-
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term average of world market prices (from World Bank or USDA) rather than a single year,
especially when the purpose is to measure changes in that index after only three of four years.

Costs of production and input-output data for cotton will have to be obtained from
MALR sources, and should be cross checked with CSPP survey data for those governorates
where the two overlap. The MALR datareview will reveal whether there will be a need for
MVE to become directly involved in collecting this data, and if so, what that role might be. At
this juncture we recommend planning on needing to develop and implement a supplemental
data collection program with MALR extension agents in order to get reliable data.

In terms of variables for measuring impact of the reforms on cotton, the variables will
have to cover the entire subsector, from production to ex-factory output of textiles:

1) Cotton production and input use is very relevant, but doesn’t mean much unless put
in the context of overall agricultural production and input use. There will certainly
be shiftsin crop production priorities because of the reforms, but evaluating the net
effect requires a more comprehensive approach such as the EASM.

2) The composition of seed cotton output (by type and region), and how distribution of
the lint from this cotton to domestic spinning and export.

3) The producer sales price of seed cotton as a percentage of the price delivered to the
ginnery provides a measure of assembly market margins. If assembly margins decline
the farmers share will increase and/or consumer prices will decline.

4) Aslong asthereis significant private sector participation in the ginning industry, then
comparing into-gin prices to out-of-gin prices for lint and cotton seed or cotton seed
meal should provide afairly stable measure of the cost of processing for private gins.
Trendsin this ratio would suggest movement in costs of ginning.?

5) Thesamelogic in 4) can be applied at each stage of the production process as long
asasignificant part of total output is concentrated in afew major products that do
not change much in composition over athree year period. The team suggests
tracking of into-spinning mill lint cotton prices and ex-factory yarn prices for

1 In 1996-97 and 1997-98, there was no difference between producer prices, offered at sales
rings and into-gin prices. This may well change in 1998-99 as the GOE further liberalizes seed cotton
marketing.

2 Establishing a basdline for estimating ginning costs may be problematic, as ginning charges
were fixed by the GOE through 1996-97 and did not reflect real processing costs. Ginning charges will
likely increase with continued liberalization of the cotton subsector (as they did from 1996-97 to 1997-
98 — from 14.5 LE to 17 LE per lint cotton kentar).
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selected varieties and yarn counts.* Thiskind of price datawill be available and easier
to collect than cost of production data. Of course, the long-run financia viability of
agro-industries is a significant potential impact that needs to be assessed. This will
require studies of a sample of firms at various stages of the transformation process.

6) Private sector employment and throughput as a percentage of total employment and
throughput for ginning, spinning and weaving and manufacturing industries. To the
extent that the private sector is more efficient than the public sector, we would
expect to see output and employment shift in that direction. These data should be
available from employer registries. A sample survey should be conducted to deter-
mine the reliability of the firm level data

7) Output per worker in the textile industry may be a good measure over relatively
short periodsiif there is not much technological change occurring. Even crude
indicators may be good enough for showing the impact of industry restructuring.

7.1.3 Basdinefor Rice and Wheat

For rice and wheat the measures would be similar to those for cotton. They would
include:

1) Production and input use;

2) Farm-gate price as a percentage of the mill price;

3) Into-mill versus ex-mill prices for processed products;

4) Private sector employment and throughput; and,

5) Output per worker, if there is not much technological change occurring.

An important issue to consider is the degree of disaggregation of analysis by firm size/type.
Rice and wheat mills vary in technology, scale, capital and labor intensity, and output per
worker. Inrice processing, Wailes et al. (1995) identified four major types of rice mills.

! Fabric and ready-made garments are outputs of the textile industry that would prove to be
difficult to track. The inputs and outputs are myriad and heterogeneous. In addition, the private sector
already dominates production of fabric and RMGs; this part of the cotton subsector has been more
liberalized than spinning, which is dominated by public companies. Domestic weavers, public and
private, will face lower input (yarn) costs, as the tariff on imported yarn is relaxed over the next seven
years.

60



7.1.4 Basdlinefor Food Security

Data for calculating impact measures for this reform area seem to be well in hand viathe
FSR household budget survey data. The issue of what will be done to get updated data should
be addressed now; so should the question of what variables to use for measuring impact.
Some that seem good to us:

1) The proportion of food subsidies going to the lowest quarter of the population.

2) Proportion of the population consuming below some nutritional threshold which also
shows some type of clinical symptom of nutritional stress. This latter qualification is
necessary because measurement error and short-term household disequilibrium will
cause a certain number of households to show poorly in the survey, even though they
are not at nutritional risk.

7.1.5Basdinefor Privatization and Competition

Baselines for these policy reforms will be picked up in the subsector basdlines; if
privatization is beneficial for the economy, it will show up in lower costs of production and
marketing and greater volume handled by the private sector.

7.1.6 Basdline for Allocative Efficiency

This category of priorities includes nominal protection coefficients as well as allocative
efficiency. The baseline for the former can be calculated at any time since it is based on
domestic prices, border prices and the exchange rate, all of which are, at |east to some extent,
historically available. The baseline for allocative efficiency will, hopefully, come from the
production data in the FSR EIHS survey. Those data are at least one year earlier in the
project life than any newly collected data would be. Alternatively, MALR production cost
data may be sufficiently accurate that they can serve as a source of datafor thisanaysis. We
won't know the answer to that question until the study of MALR data quality is finished.

7.1.7 Basdline for Water Use Efficiency

The baseline for evaluating water user associations will be provided by GreenCOM, with
input from MVE. GreenCOM is open to collaboration with MV E in this study. Because not
much is known about how water user associations are functioning, appropriate baseline
measures are not readily apparent to the team. However, they will certainly present them-
selves as planning for the study unfolds. This study is an opportunity to gather data on the
impact of the reforms on water use efficiency issues in the shorter-term.

7.2 MVE Studies Required To Set Baseline/Predict | mpact
Until the subsector status reports are completed by MVE or MVE consultants, the exact
nature of what additional data will need to be collected and how it will need to be collected

cannot be answered definitively. In al likelihood, however, they will include most of the
following
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1)

2)

3)

4)
5)

6)

7)

8)

9)

A study of MALR data collection scope and methods at the district-level and above.
Thiswould a so include an assessment of the reliability of production and price data
collected by MALR, using consistency checks across levels of data collection
(district vs. governorate), analysis of trends and inter-year variability, etc. This
would be carried out by MV E, hopefully someone who speaks Arabic fluently.

Evaluation of the IFPRI EIHS production data and, if adequate, use of the data to
estimate producer supply elasticities, allocative efficiency, factor productivity and
construct input-output data for the EASM.

On-going subsector studies relating to fertilizer, cotton, wheat and rice marketing
and processing, including periodic gathering of price datafor these commodities.
Establishing baseline data for commodity prices and trade will require obtaining and
examining datafrom CAPMAS and MTS.

Collaboration with RDI for data collection for the EASM.
Development of the Multi-market Model.

Use of these models to predict the impact of the various reforms, ex ante, and assess
the impact ex post.

Collection of supplementary cost of production data through the Acreage Authority
or extension service of the MALR. The scope of this study will be determined by the
results of the MALR data quality study described in 1) above, in conjunction with an
assessment of the quality of FSR EIHS production data.

Shift-share analysis of MALR time series regional crop production data, if the
MALR data quality survey determines that the data are of sufficiently good quality to
support such an analysis. In all likelihood, they are. This study needs to be done
only once, at the end of the project since all historical datawill be available at that
time.

Evaluation of attitudes regarding water user associations in conjunction with Green-
Comlll.

7.3 Studies Required for Tracking Impacts

Most of these studies will be conducted during the last 12 months of the project. They
will be much more limited in scope than the initial studies, will benefit from having been done
at least once before, and should, therefore, be executable in afairly short time in comparison
to the basdline surveys. They will include:

1)

Subsector reviews of targeted variables (variables reflecting impacts), i.e., only the
critical variables in the priority subsectors. Because these will have been identified
and followed for quite some time by the end of the project, we expect these reviews
to involve a single survey per subsector, very focussed on the baseline measures.
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There would be no reason to collect any more data than this since the project will be
ending. We expect data collection for each subsector to take no more than two
months, with the possibility of combining more than one subsector in asingle survey.
Data collection would begin about nine months prior to the end of the project, using
guestionnaires and analysis programs adapted from the baseline surveys for the same
subsector.

2) A household income, expenditure and consumption survey similar to the one done by
FSR for baseline data. USAID should decide now whether to amend the IFPRI
contract and work plan to include arerun, or have MV E assume responsibility for
this. The datawill have to be collected by someone. Having done it once before,
IFPRI certainly seemsto be the logical choice.

3) A cost of production study: a new and accurate study needs to be done of crop
production and input use for re-validating the agricultural sector and multi-market
models, and for documenting the extent to which the reforms are having an impact
on production. Whether to use data from the IFPRI study of producers orthe
MALR extension service data will depend on the results of the analysis of each
during the baseline phase. Obvioudly, if the IFPRI methodology proves adequate for
the baseline data, or can be easily modified to be adequate, it would make sense to
combine the production and expenditure surveys as was done initially.

4) Re-run the agricultural sector and multi-market models to assess the impacts of the
policy reforms ex post. We estimate this will take about two months to revalidate
the models and produce the results.

5) Collaborate with GreenCOM in re-run of the KAP study of farmersto learn of
changes in the number of water user associations and in perceptions of water
availabilities between head-enders and tail-enders.

7.4 Implementation Calendar

The table on the next page contains the implementation calendar for the proposed
studies, including who will collaborate with the MV E in their execution. The shaded areas
indicate ongoing activities rather than discrete studies. They will serve both the monitoring
and the impact assessment goals of the APRP.

According to the calendar, most of the discrete data collection activities will be complete
by the end of the first quarter of 1998. The analysis of the data will go beyond the first
quarter, but the data itself will have been collected and fixed in time. Field work for the
follow-up studies will begin in the third quarter of 1999. Thiswill probably be necessary in
order to collect and analyze the data by the anticipated end of project in June, 2000. The time
in between will be spent completing analysis of the baseline data, monitoring the benchmarks,
and preparing the follow-up surveys, including modifying data tabulation programs if required,
so they can be executed quickly. It may be possible to hold off on the follow-up surveys until
September, 1999, but that will not be known until MV E gets closer to the end of the project
and sees how much it is able to prepare for their execution in advance. Ideally, MVE unit
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would continue its work during the year following the end of the project. This allows more
time for the effects to be felt, and counts all of them right up to the end of the project, instead
of 9-12 months earlier. That could add another 25% to the magnitude of documented benefits
arising from the reforms.

7.5 Implementation of the Decision Tree
Table 3 summarizes the proposed studies in the form of a decision tree so as to show

how the studies fit together in time, and how subsequent studies depend on the results of
earlier studies. The numbersin the lefthand column refer to the sequence of the action.



Table 3: Decision Treefor MVE Surveys

1- Evaluate FSR/EIHS demand elagticities for
multi-market model and income impact stud-
ies. If OK, goto5, if not 2

Evauate quality of
FSR/EIHS produc-
tion data for suitabil-
ity for:

Conduct study of coverage,
quality and suitability of
MALR and CSPP production
and input data for

Complete subsector status reports for cotton, wheat, rice,
cotton, fertilizer, and food security.

2- Contract with CAPMAS for demand elas-
ticities.

- Baseline measures for production data and input
use.

- Estimating supply elasticities.

- TFP Anaysis.

- Input-output data for EASM.

- Shift-share analysis.

- Obtaining end-of-project production and input data.

- Identify market structure and policy reform issues
requiring added study.

- Identify specific measures to use for assessing impact.

- Establishing baseline values for impact measures.

- Identify additional data needed to establish baseline.

- Identify additional studies to understand market
performance and assess impact of reforms.

3 Conduct additional survey to get baseline production | Conduct surveys required to obtain missing baseline data.
and input data if necessary. Conduct/collaborate on remaining studies of fertilizer,
cotton, rice, wheat, agribusiness, employment for under-
standing sub-sector and impact of reforms.
4- Update EASM, produce supply elasticities for multi- | Continue to monitor changes in baseline measures for

market model if necessary.
Develop and run model for TFP analysis.

impact variables.
Analyze nominal protection coefficients.

5- If data are forthcoming, develop and test
multi-market model.

If data are suitable, prepare shift-share anaysis.

6- Obtain end-of-project production and input data Conduct surveysto collect end-of-project data for priority
using method chosen in 2 above. subsectors.
7- If necessary, recalibrate the EASM and rerun with Complete subsector impact assessments using data from

end-of-project data.

targeted studies.

8- Recalibrate multi market mode, if used and
necessary prepare end-of-project run.
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Mohamed Hamdy Salem, Economic Advisor, Ministry of Trade & Supply
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Richard Wellons, GTG Monitoring and Evaluation Unit
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APPENDIX A
DETAILSOF MODELING TECHNIQUES



1. THEMULTI-MARKET MODEL

Compared withthe Egyptian Agricultural Sector Model (EASM), the multi-market model will
contain less detail on specific production practices and constraints in different regions of Egypt,
including the economics of water use, but more detail and realism on theinput marketing, income
and consumption sides, including feedback effects of changes in income. In fact, the EASM
presently captures input and output demand relationships in only arudimentary fashion, since it
was designed primarily to study water and acreage allocation decisions.

1.1 How the Multi-market Moddel Works

The multi-market model integrates input and output supply and demand elasticities within a
system of linear or non-linear simultaneous equations. It captures market interactions for al
inputs and outputs in the agricultural sector. Suppose the multi-market model! is to be used to
evaluate the impact of a reduction in consumer rice prices by 10 percent. Just as in the case of
the causal chain illustrated for rice price policy discussed above (which can aso be smulated
using the multi-market model), the change in the rice price changes producer and consumer
incentives in a number of ways, and has implications for income distribution, employment, the
GOE's budget in addition to suppliers of agricultural inputs and farmers and consumers.

If ricepricesfall, consumerswill increasetheir consumption of rice and complementary foods,
and decrease the consumption of substitutes, such as wheat-based products. These effects are
captured by the price elasticities in the consumer demand system (specificaly, in the demand
curve for rice, which has as explanatory variables income-, own- and cross-price el asticities of
food products). Inthedemand curvefor wheat-based products, therice-wheat cross-price el asti-
city causes wheat consumption to decline in favor of the now cheaper rice. The consumption of
al other foods which are sensitive to rice prices adjusts in a similar manner, as captured by the
elagticities in the consumer demand system. In addition, the 10 percent reduction in rice prices
trandates into a higher real income for consumers of rice. The increase in real income is
proportional to the weight of rice consumption in the consumer's overall food basket. It is
possible to calculate by how much the real income of individuals in different income groups
increases. Also, tothe extent that wheat consumption declines, GOE spending on wheat subsidies
declines.

The reduced consumer price of riceistransmitted through the marketing system to producers
of rice, causing them to adjust production plans. In particular, thelower price of riceistrandated
through the supply easticity into lower rice production levels, and increases in the production of
competing crops and reductions in complementary crops (primarily those grown in rotations)
through the appropriate supply elasticities. This occurs through the supply functions for other
crops, which incorporate the cross-price elasticity of rice. Similarly, it ispossible to calculate net
real income effects on different classes of rice producers, asisdone for consumersin urban aress.
To the extent that demand functions are available for resources (inputs) used in rice production,
it will also be possible to estimate welfare effects for owners of those resources.

As privatization and free markets become more widespread in the agroprocessing/agri-
business sector, and as MVE gains more in-depth knowledge about individual subsectors, we
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recommend that the model be expanded to capture value-added activitiesin agricultural process-
ing particularly for cotton but also for other commodities involving extensive processing. With
crop-specific industry models that are specified in a recursive manner, the flow of information
through the various subsectors is ssimulated explicitly, thereby tracing out the causal chains
associated with various policies. For example, using arecursive multi-market model of the whesat
subsector, MVE can first examine the effect of changesin wheat and rice consumption, resulting
from reduced rice tariffs, on agribusinesses involved in wheat processing. Second, MVE can
examine the effect of changes at the wheat processing level on wheat production and wheat
farmers. Last, MVE would examine theimpact of these changes on individual s supplying factors
of production to wheat farmers. In this manner, causality is established starting from a policy
change at the consumer level down to owners of resources used in wheat production. At each
level in the multi-market system, detailed effects of the initia policy are identified, and the flow
of information through the subsector--as well asrelated subsectors--is also tracked. Thereverse
causality, from producersto consumers, can similarly betraced through any commodity subsector.
For example, the effect of aproductivity-enhancing technol ogical breakthroughinrice production
on processors, middlemen and -women and final consumers can be studied. These kinds of
industry/subsector causal policy chains have been successfully modeled for, among other
products, citrus products and tobacco leafs (Raulerson and Laugham, 1970; and Vernon, Rives
and Naylor, 1969; also see Westhoff, Baur, Stephens and Meyers, 1990 for a more recent
extension).

Unlike the Computable General Equilibrium (CGE) model, the multi-market approach is
nevertheless sectoral. For policy questions and analyses involving significant impacts between
sectors of the Egyptian economy (such as energy, tourism, finance, etc.), the CGE is a preferred
tool, asdiscussed in more detail in section A.2. Asone attemptsto disaggregate the CGE model
to study more specific policy impacts, however, two difficultiesarise: (a) thenumber of elasticities
which have to be "guesstimated" increases and (b) the policy implications become increasing
intractable and difficult to interpret. Thus the multi-market model offers more sector detail than
the CGE, but this comes at the cost of abstracting from inter-sectoral or economy-wide linkages.
Idedlly, the multi-market model is used as a complement to the CGE, rather than a substitute.
Each of thethree anaytical models (EASM, multi-market and CGE) reviewed here offers specific
strengths and weaknesses, is most suited to answering some but not other questions, and needs
to beviewed asonetool inthe overall analytical toolkit, with each model's applicability depending
on the question or policy analysis on hand.

1.2 Details on Developing the Multi-market M odel

The most cost-effective way for MVE/RDI to devel op this multi-market model is asfollows
(first step). According to its work plan, the IFPRI team will produce a complete consumer
demand system by March 1998, using data from its household budget survey. Thiswill yield
own-price, cross-price and expenditure elasticities of demand for the following items: subsidized
baladi, subsidized whest, free wheat, fino bread, rice, other cereal, oil sugar, pulses, vegetables,
fruits, meat, eggs and milk, condiments, beverages and non-foods. Judging from earlier work
(Bouis, Adams and Ahmed, July 1997), separate elasticities will be estimated for four different
groups. the 40% of poorest households in rural and urban areas, and the 60% of wealthiest
householdsin rural and urban areas. These élasticities provide auseful starting point for building
the multi-market model and giving MVE/RDI experience in working with the model.
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The EASM, which will be updated by RDI and Dr. Filmore Bender before the end of 1997,
will serve asasource of synthetic producer supply elasticitiesfor eight regions of Egypt, including
the New Lands, and the following crops: berseem, maize, barley, lentils, flax, favabeans, wheat,
onion, tomato, vegetabl es, other legumes, sesame, soybeans, potato, citrus, sugarcane, alfafa, rice
and cotton. Additional detail is available from the agricultural sector model, including seasonal
breakdowns aswell asvarietal disaggregation, and preliminary smulationswill reveal what types
of commodity groupings are most sensible and relevant for policy analysis, as reflected in the
magnitudes of the elasticities. The preliminary simulations necessary to generate supply
elasticities should take no more than one month, so that coefficients will be available by March
1998 for use with the IFPRI consumption data to construct the multi-market model. Develop-
ment of the multi-market model will aso benefit from insights gained through the MV E subsector
studies planned or currently under way, particularly at the processor level.

Oncetheinitial model has been tested, and key el asticitieswhich have particul arly pronounced
effects on model results are identified, MVE/RDI may consider refining the elasticity estimates
using additional data sources. This second step will not be necessary if the basic multi-market
model is deemed adequate for the purposes at hand; however, MVE should still make use of the
FSR survey data to collect basdline information on farm-level production and input use, as
discussed below. There are three different sources for obtaining data to estimate elasticities: 1.
the IFPRI agricultural production data from the household survey; 2. official Ministry of
Agriculture production statistics covering various Governorates and multiple years (time series
data); and 3. the CAPMAS household budget data. Items 1. and 2. will serve as independent
checks on the supply elasticities, while item 3. can be used to verify the demand elasticities
obtained from the IFPRI household surveys. These are discussed in more detail in Appendix B.

1. At present, IFPRI plansto release all of the survey data by January 1998, but does not intend
to analyze the agricultural production data under the existing work plan. Analysis of the IFPRI
production datato estimate profit and supply functions has the additional advantage of providing
insights into farm-level decision making, and will also provide answers to questions about
producer technical and allocative efficiency, which are important issues for USAID. Given the
importance of the private sector efficiency goa in USAID's SO #1, the Planning Team
recommends that MV E consider allocating approximately 6 months of STTA to the analysis of
IFPRI's producer data. Thisamount of time is needed to generate producer elasticities, conduct
tests of allocative and productive efficiency, and generate equations predicting input use by
farmers, in addition to constructing pre-reform baseline estimates for input use and constraints
faced by farmersin obtaining credit and inputs.

ThelFPRI Egypt Integrated Household Surveys (EIHS) provide one detailed cross-sectional
snapshot of input use, production and consumption relationshipsin rural, urban and metro Egypt,
including a distinction between Lower and Upper Egypt. At present there is some discussion of
arepeat consumption survey of the same households by IFPRI; the resulting panel data would
permit the estimation of random/fixed effects econometric models which will in turn increase the
precision of the estimated supply and demand coefficients, in addition to capturing consumption
variability (if any) over time. However, the initial survey results are useful even if this second
survey isnot carried out. It appears unlikely, however, that IFPRI will conduct another round
of complete household-level surveys, unlessit isalso given adequate resourcesto analyzethe data
collected.



2. The official source for agricultural production data, which can be used to estimate supply
eladticities, is the Ministry of Agriculture. The data needed from this source are time series,
Governorate-level data on planted area, prices, yield and production costs, covering up to 21
crops (for berseem, only per feddan revenues are avail able; no data are reported by the MOA for
pricesand yields). Asaminimum, dataare availablefor six Governoratesin the Nile Deltaregion
(accounting for over one-half of the value of al crops produced in Egypt) starting in the year
1965; crops aggregated into berseem, cotton, wheat, other winter crops, summer maize, rice,
other summer crops, and other Nile crops; and inputs of fertilizer, mechanical power, irrigation
or drainage, and other agricultural inputs (see Esfahani, 1987). By pooling cross-sectional and
time series data, greater precision is achieved in estimating parameters, and the use of lagged
dependent variablesfor quantities produced makes the model estimated from such dataespecially
well-suited for forecasting. Estimated (STTA) time required to generate producer supply
elagticities (once all data are collected): 2-3 person-months.

3. On the consumer side, the expenditure survey by CAPMAS in 1990-91 and in 1995 of over
14,000 households represents another important data source. While questions arise about the
quality of the data, this data set has the advantage of providing consumption patterns over an
entireyear. The Information and Decision Support Center (IDSC) has used the 1990-91 data set
to estimate own-price, cross-price and expenditure elasticities for Egyptian households.
Estimated time required to generate consumer demand el asticities (once all data are collected or
assuming CAPMAS carries out the estimation): 2-3 person months.

1.3 Outline of a Multi-market Model (Example)
1. Output supply and factor demand equations (farm-level)

A supply equation is estimated for each farm product (whest, rice, berseem, etc.) and one
input demand equation is estimated for each purchased input (fertilizer, seed, insecticide, hired
labor). Output supplies and factor demands are functions of prices of al inputs and outputs
produced, as well as variables which are fixed at the household level (i.e., the shifters). For
example, the supply equations for wheat and rice may be written as:

da, 70" = €w(dp/Pa) + € (dp/p,) + &,(dp/p) + €,(dp/py) + €,(dE/E)

and

da7/9,° = &w(dp./P.) + €.(dp/p.) + & (dp/p) + &(dp/py) + €c(dE/E)

where ¢° is quantity supplied, e refersto elasticities, p isprices, E isafixed factor such as edu-
cational attainment, and subscripts are asfollows: wiswheat, r isrice, | islabor and f isfertilizer.
Thus, e, refersto the supply response or elasticity of rice output to changesin wheat prices. The
letter "d" isthe change operator, so that dq,/q,,s measuresrel ative changein the quantity of wheat
supplied. When quantitiesarelog-linearized in thismanner, changesin policy variablesaretrans-
lated into changesin impact (dependent) variablesthrough the relevant elasticity, and only policy
variables which actually change need to beincluded in the ssmulation. For example, achangein
fertilizer prices, (dp/py), istrandated into a change in the quantity of wheat supplied by farmers
(da,7q,’), with the magnitude of the change depending on the elasticity, e,;.
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In addition, elasticitiesand changesin prices of other competing and complementary products
and purchased inputs would need to be included to arrive at a complete multi-market model.
Also, smilar equations are derived for each of the other important crops grown in Egypt, with
their corresponding supply e asticities (including el asticitieswith respect towheat and rice prices).

The derived demand for inputsis modeled using the same set of variables. For example, the
quantity of farm labor demanded (q) is:

dg‘q" = €,(dp,/p,) *+ €,.(dp./p,) + €,(dp/p) + €,(dp/p;) + € (dE/E)

where € denotes a demand elagticity, €, is the own-price elasticity of demand for labor and €',
isthe cross-price el asticity of demand for labor with respect to fertilizer prices. In similar fashion,
input demand functions can be derived for each of the other purchased inputs used on the farm,
including fertilizer, insecticides and seed.

2. Factor supplies

A supply equation is estimated for each factor of production, including household labor, and
for purchased inputs (such as fertilizer), where applicable. These factor supplies are again a
function of all relevant pricesaswell as shifters. For example, the equation for household supply
of labor is:.

daa° = ew(dp./p.) + &.(dp/p;) + &(dp/p) + e{dp/py) + ee(dF/F)

where each elasticity now denotes afactor supply rather than demand elasticity, and F is afixed
factor (perhaps age of the household head) affecting labor supply.

3. Household consumption demand and income

Quantity consumed (demanded) of each food product is estimated as afunction of household
income, product prices, consumer taxes and fixed shifters of the consumption function.
Households are grouped into different income classes (for example, poor, middle and rich), and
one eguation with income as the dependent variable, and off-farm income, farm profits and
remittances as explanatory variables, is estimated for each class. With appropriate weighting,
total national demand for each food product can be calculated. The demand function for wheat
iswritten as:

da,7d,’ = €,,(dp./p.) + €,,(dp/p) + €,5(dG/G) + €,,(dt/t) + €, (dlyly)
wy

where G is afixed household demographic factor affecting tastes (perhaps location of the house-
hold within Egypt), t denotes a fixed tax or income transfer, y isincome and €, is the income
elagticity of demand for wheat. To the extent that they directly affect prices, changesin food
tariffs or subsidies can easily be smulated using an equation such asthis one. Of course, to the
extent that other goods compete for consumers limited income, price effects and elasticities of
complements and substitutes also need to be introduced into this equation. Household income,
which is endogenous in this model, is a function of profits (revenues from production minus
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costs), off-farm income, and remittances. An appropriate equation for change in income (dy/y)
is aso added to the multi-market model.

4. Equilibrium conditions

One equilibrium equation exists for each product and for each factor of production; quantity
supplied plus net imports (NE) of the product or factor are equal to quantity demanded. For
example, in the case of wheat:

da,/dd,s + dNE,/dANE,, = dg,/dqq

For internationally traded products and factors, prices are equal to world market prices and
net imports and quantities are endogenous. For non-tradable products, net imports are fixed
exogenously, and prices aswell as quantities of products and factors demanded are endogenous.
The balance of trade is equal to the net imports of each product and factor of production.

5. Government revenue

Government revenue is afunction of consumer tax rates (including subsidies), nominal rates
of protection, net exports, prices, quantities demanded and exogenous government revenues.
Once this equation has been derived, alog-linear version similar to the above equations is added
to the multi-market model.

A more abstract version of the above model is presented in Sadoulet and de Janvry, chapter
11, pp. 309-311, along with illustrations of how multi-market models have been used in the past.
Although the multi-market system of equations could be solved numerically using software such
as GAMS (the General Algebraic Modeling System) if complete functional formsfor each of the
origina production and consumption equationsare avail able, we propose using alog-linearization
and matrix algebra. Thisinvolvescollecting all of the endogenous and exogenousvariablesinthe
system, and solving for the endogenous variables as afunction of the exogenous variables (policy
changes) using matrix inversion. While this approach limits the size of the changesin individual
policy variables that can be simulated (say, to changes in the order of magnitude of 10-25%), it
has the advantage that no assumptions have to be made about the specific functional form
underlying each equation, and the model can be solved using a spreadsheet program.

2. USING A CGE MODEL TO ATTRIBUTE APRP EFFECTS

A number of reforms are presently underway in Egypt in various sectors of the economy.
Many of these reforms, such as those in the banking sector, will have significant impacts on the
entire economy, and specifically onindividual sectorssuch asagriculture. Thisraisesthequestion
of how APRP impacts on key policy variables can be separated from the impact of non-APRP
reforms in other sectors. More specifically, the challenge for policy anaysis is to attribute
changes in consumer and producer welfare over time to APRP as opposed to reforms in other
sectors.
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The only practical way of sorting out--or attributing--the effect of a particular policy when
there are multiple, competing policies which cut across different economic sectorsisthrough the
use of a CGE model.

Computable General Equilibrium (CGE) models are economy-wide models characterized by
simultaneous solution of anation's production, consumption and trade activitiesunder aternative
policy specifications. Most CGE models have focused on international trade issues, and have
been used in anumber of devel oping countriesto study economicimpactsof structural adjustment
policies. Typically they are expanded from Social Accounting Matrix (SAM) models, which are
multi-sector models of a national economy. SAM models are linear, fixed coefficient, and non-
optimizing and do not incorporate product demand functions, and hence do not find final genera
equilibrium solutions,

Several generations of SAM models and of CGE models based on them have been developed
and applied in Egypt. An IFPRI team has devel oped a CGE model for purposes of studying land
and water policy. The Egyptian Land-Water (LW-CGE) model* combines asimulation mode! of
the non-agricultural sectors with an optimizing programming model of land and water use in
agriculture. Unusual among this class of models, the Egyptian LW-CGE model disaggregates
agriculture into severa subsectors and emphasizes land and irrigation water resource issues.

Agricultural technology is represented in the model by a simplified activity analysis and
programming approach with inequality constraints. Eleven sectors--five non-agricultural sectors
and six agricultural sectors--comprisethemodel. Theagricultural sectorsare cotton, rice, grains,
sugar, fruits and vegetable and other, each using land, water, capital, labor and intermediate
inputs. Oil, industry, services, eectricity, and construction are the non-agricultural sectors, each
using capital, labor and intermediate inputs. The agricultural sector is quite simplified, assuming
homogeneous land with a fixed supply of water which can be freely alocated among different
crops (and among different regions). Livestock is not explicitly considered. Also, thereisno
regional differentiation of agriculture, no representation of multiple cropping or differentiation of
land into varying qualities. Thus, the LW-CGE differs from the EASM in its incorporation of
more detail in the non-agricultural economy than the latter and less detail on the agricultural
sector. Two versions of the model were developed: “simplified” and "expanded” versions. The
expanded model includes more detail on labor supply, the form of taxation, government demand,
aggregate investment and international trade. 1n addition, amodified version of this CGE model
was developed by S. Sedik et a. (c. 1997) to examine the effects of atariff reduction on Egypt's
economy.

Bartsch (ca.1996) recently reported on another CGE study of the Egyptian economy, thisone
focusing on the issue of income distribution impacts of alternative cotton policy. The data base
isa SAM based on Lofgren (1994), which in turn is built around a model developed by the
Egyptian Ministry of Planning using data for 1991/92. Bartsch's objective was to assess the

See Sherman Robinson and Clemen Gehlhar. 1995. "Land, Water and Agriculturein
Egypt: the Economywide Impact of Policy Reform” TMD Discussion Paper No. 1, Mimeo.
International Food Policy Research Institute, Washington DC, January, 1995
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income distribution impacts of government policy interventions. His primary contribution was
to use expenditure data to disaggregate the household account into comprehensive income and
expenditure accounts for seven socio-economic groups, each with distinct factor incomes and
savings behavior. Bartsch a so expanded the agricultural sector into more detail, (including three
cotton production activities). He further expanded the textile sector into nine yarn spinning and
nine weaving sectors according to product quality. The model was used to experiment on how
different cotton subsector policies affect income of the various household income categories.

The following table shows how each of the sectoral policiesidentified in the SPR Document,
"Comparative Presentation of the IMF and USAID Reform Program” (Ministry of International
Cooperation, ¢.1997), could be incorporated for simulation purposes into a Computable General
Equilibrium (CGE) model. The basic procedure is initially to calibrate the CGE model by
reproducing existing economic conditionsin 1997. One simulation would incorporate the effects
of APRP in the model--as reflected in changes in agricultural input and output prices as well as
changes in technological coefficients at the production and marketing levels--to the extent that
these are known and can be attributed to APRP, along with each of the sector-specific policy
changesidentified below. Another smulation would consist of including only the sector-specific
policies (without APRP changes), so that the net effect of agricultural reforms can be isolated
from the general macroeconomic policy effects.
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Sector | mpact
I.  Public Enterprise Companies Privatization

Il.  Useof Privatization Proceeds

I11. Transition to Market Economy

IV. Trade Liberalization

V. Removing Restrictions on Imports/Exports
V1. Increase Private Sector Imports

VII. Exchange Policy and System

VI1Il.Energy Prices

IX. Protection of Environment

X. Financial Sector Reform

XI. Deregulation

XI11. Statistical |ssues
XIl1.Fiscal Policy

XIV.Structural Fiscal Reforms
1. Reform of Revenue System

2. Expenditure Reform
XV. Monetary Policy
XVI.External Policies
XVIl.Medium-Term Macroeconomic Framework and Outlook

CGE Model Simulation

increase in GOE Revenues

changein technical coefficients

same as above

tbd (to be determined)

reduction in tariff rates

effect on prices of removing quotas (cotton)
elasticities of substitution

(recent) exchange rate appreciation

higher energy prices

no immediate effect in CGE (other than via VI11)
change in technical coefficients in banking sector
change in socia insurance system

decontrolled housing market (effect on rents)
change in labor law

impact of changing incentives

none expected other than improved SAM data
GOE spending/ GDP

fiscal deficit (dissaving)

technical coefficient for government sector employment

change from general salestax to value-added tax
technical change in public sector

corporate tax reform

reduction in civil service employment

reduced nominal interest rates (cost of capital)
change in balance of payments position

not applicable or covered above
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CGE models could in principle be used to analyze economy-wide effects of APRP
interventions. An adaptation and updating of Bartsch's model, which focuses on income
distribution in the cotton sector, would address issues of particular interest to APRP. However,
their heavy demands for data and analytic skills may limit their usefulnessto MVE. We do not
recommend including a CGE modeling effort for inclusionin MV E'simpact assessment program.

3.FORMULA FOR DECOMPOSING NOMINAL PROTECTION COEFFICIENTS

Thefollowing discussion and formulae are based on Chapter 7 in Sadoulet and de Janvry
(1995), who review the work of Krueger, Schiff and Valdes (1988). To decompose the protec-
tion effect into agricultural and general macroeconomic policy origins, MVE can use amodified
formula for the nominal protection rate. In particular, by using the equilibrium or shadow
exchange rate (€*) in place of the actual exchange rate in calculating the border price (p”=e*p®),
one obtainsthereal rate of protection for product i: RRP,. Krueger et a. show that thisrate can
be decomposed into direct and indirect parts as follows:

RRP, = [(p/p"-p’/p")/(p” p™)] + [(p/p")/(p"P™) - 11,

where p" is an index of prices of nonagricultural goods, p™ is the same index measured using
border prices at the equilibrium (shadow) exchange rate, and the other variables were defined
earlier. Theterm in the first pair of square brackets shows the effect of trade policies directly
associated with product i. The term in the second pair of square brackets measures distortions
associated with protection of al industries in Egypt, as reflected in a distortion of the exchange
rate from its equilibrium. This can be seen by writing the term in the second square bracket as
(e/e*)(p™/p"). The decomposition method proposed by Krueger et al. requiresthe use of aprice
index for nonagricultural goods. Such an index is not required for the second decomposition
method, which is discussed next.

Morerecently, Herrmann (1997) hasproposed aprocedurefor decomposing the net nomi-
nal protection coefficient into components related to agricultural policy on the one hand, and
general macroeconomic conditions, as related to exchange rate distortions, on the other. Again,
this alows MVE to separate the impacts of agricultural sector reforms from reformsin the rest
of the economy in a relatively simple but robust manner. In addition, Herrmann presents a
formulafor attributing the effect of agricultural policieson producer price stability over time, and
also discusses how the effect of agricultural as opposed to general macroeconomic policiesonthe
growth of producer prices over time can be estimated. All of the data needed for these
calculations are available from Dr. Omran's dissertation, but these data will have to be updated
for a post-reform assessment. More specifically, the necessary data include farm gate prices,
world price equivalents at the farm level (both are reported in Table V-4, p. 136, with annual
datafor 1970-1996), and the actual and shadow (equilibrium) exchange rates, which are reported
in Table111-8 on p. 94 and cover the years 1975-1996.

Herrmann (1997, pp. 205-6) presents the following equations for decomposing the total

net nominal rate of protection (N,) for a particular agricultural product into agricultural and non-
agricultural policy sources:
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N, = 100(p-p,£*)/p,*

where p isthefarm gate (producer) price of the product in Egyptian pounds, p,, istheinternation-
a market price of the product measured in U.S. dollars, and €* (in LE/$) is the equilibrium or
shadow exchangerate, which convertsthe dollar priceinto Egyptian pounds. The portion of total
protection caused by domestic agricultural policy intervention is measured using:

N, = 100(p-p.e)/P.£*,

where e is the actual exchange rate. The distortion caused by general macroeconomic policies
in Egypt is:

N,, = 100(e-e*)/e* = 100(p,e-p.*)/p,£* -

Adding together N, and N,,, yields N,, since the terms +p, e and -p,e in the numerators of N, and
N, cancel each other out. Consequently, this presents arelatively simple but useful calculation
which MV E can use to assess the effects of agricultural as opposed to genera economic reforms
in Egypt on the net nominal protection coefficient for key crops over time.

To assesstheeffect of agricultura policieson producer price (in)stability relativetoworld
price stability over time, Herrmann proposes the following calculation (p. 206):

S=100[(V Inp)** - (V Inp,)*J[(V Inp,)*?],
where V is the variance, In the natural logarithm and p, the domestic price of the product
measured in dollar terms. This number can be calculated by MVE for the pre-reform period as

well asfor the period of yearsin which APRP has been in effect (i.e., at the end of the project).

4. CALCULATIONSFOR THE SHIFT-SHARE ANALYSIS

National Growth Component [N]

Thisfirst component identifies the impact on the region of the change in total production
nationally. In other words, it measures the potential change in total regional crop production, if
the regional farm economy behaved exactly like the average of al of Egyptian agriculture:

N = Sum; X, g,

where Sum; is the summation operator, | indexes each crop, X, isthe vaue of production of the
ith crop in the pre-reform (base) year b and g, is national average growth rate over all crop
sectors between the pre- and post-reform years. The quantity N shows by how much the crop
production of the Governorate would have growniif itscrop production patternswere exactly like
the nation'’s.
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The total value of crops produced will grow more rapidly than the national average in
some Governorates over time, and less rapidly in others. The next two calculations, for the
industrial mix and competitive share components, identify two reasons why this is occurring.

Industrial Mix Component [M]

Theindustrial mix component shows by how much aGovernorate'stotal crop production
isgrowing as afunction of the degree to which local crop production is specialized in rapidly or
slowly growing crop sectors:

M = Sum; Xi, (9 - 9,),

where g, isthe national average growth rate of the production of theith crop between the pre-
reform (base) and post-reformyear. A Governoratein which alarge share of the crop production
isallocated to crops growing rapidly at the national level will experience more rapid growth (i.e.,
M > 0) than a Governorate in which more resources are allocated to producing crops which are
experiencing only slow growth.

Competitive Share Component [S]

Thethird component measuresthe degree to which aGovernorateis bidding crop produc-
tion activity away from other regions of Egypt because it is more competitive and efficient than
those regions. Thus, this measures the local region's ability to capture an increasing share of a
particular crop sector's growth:

S=8Sum X, (9 - 9n)s

where g, isthe Governorate's (local) growth rate for production of the ith crop between the pre-
reform (base) and post-reform year. 1f S> 0O, the Governorate increased crop production above
the level due to national growth (measured with N) and its particular crop-production structure
(measured with M), and this means the Governorate is more capable (efficient) inincreasing crop
production than istherest of Egypt. Inthismanner the growth in crop production of each region
(Governorate) in Egypt can be decomposed into three separate components using the equation:
R=N+M+S. Onelimitation of this method isthat it does not explain why changes occurred in N,
M or S. However, with a relatively small effort it can shed light on some of the sub-national
effects that are occurring under agricultura policy reforms.

More specifically, results of the shift-share analysis can be used to determine whether and
how crops mixes are shifting as restrictions are removed from regional production in Egypt,
subject to irrigation water constraints. Since the production of different cropswasliberalized in
different years, different base (pre-reform) years should be chosen, depending on which crop one
is primarily interested in. Calculations starting with 1986 as the base will include effects
attributable to APCP. Data needs include Governorate- (and preferably district-) level crop-
gpecific production data for at least two pointsin time, such as before and after the agricultural
reform. The value of production reflects area (land), yield and price effects. The necessary
Governorate-level data are available from official annua publications of the Ministry of
Agriculture and Land Reclamation.
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5. ROLE OF GISAND SPATIAL ECONOMICS

The following items have a high priority as potential tools for evaluating APRP.
However, given data availability and MVE resources, it does not appear that these kinds of
analyses are presently feasible. The GIS application should a so be considered within the larger
strategy of developing atimely market information system. In anideal Situation, local price data
collected at points throughout Egypt would be fed into a central computer data base in the
morning using GPS devices, tabulated and reported by noon of the same day. This would
produce an instantaneous price reporting system that would be of use to all market system
participants.

5.1 Potential GIS Applications Relevant to APRP

Geographic Information Systems (GIS) are digital data bases containing socioeconomic,
geophysical, infrastructural and other forms of data, which have a spatia reference (usualy a
longitude and latitude value). Basic features may be points (markets, villages, cities, etc.), lines
(irrigation canals, streets, highways, railroads, high voltage electricity lines) or areas (political
districts, crop fields, minera deposits, etc.). The purpose of such data bases is to highlight
correlations that may not be obvious when only tabulated data are examined. Also, a GIS can
highlight areas of aregion or country satisfying a certain set of criteria. One exampleissiting a
landfill, which may belocated only on acertain class of soil, with amaximum slope, at aminimum
distance from aresidential area, and a maximum distance from transportation routes. GIS appli-
cations have also included the development of optimal transportation routes and networks. The
following are examples of potential applications to APRP.

A. Irrigation management system (Water User Associations)--EPIQ
design optimal routing/distribution system to reduce water problems facing end-users of the
system while alowing for flushing of rice fields incorporate total dissolved solid (TDS)
levels and water leakages
track salt water intrusion levelsin the Nile Delta
B. Spatial distribution of prices (IFPRI; CAPMAYS)
correlate with local production levels
identify relevant local market areas for traders
C. Spatial distribution of agribusiness (1996/7 KOMPASS CD-Rom)
business responses to market reforms (new locations)
impact on price formation in local markets
identify optimal location patterns of private agribusinesses
D. Spatia diffusion processes
improved production technologies
improved management practices (ATUT)
E. Summarize spatial impacts of APRP on variables such as production, consumption, income
and prices at the level of districts or other political boundaries.

5.2 Potential Applications of Spatial Econometrics
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In spatial econometric analysis, each unit of observation (district, market, individual

household) has an associated spatial reference value, which is summarized in theform of aspatial
weights matrix. This matrix may simply record which units are adjacent to one an-other--a
contiguity matrix--or theinverse of the (Euclidean) distance between different unitsin kilometers-
-aspatia weights matrix in which the weights declinewith distance. A basic principle behind this
typeof analysisisthat "everything isrelated (in economic development), but thingsthat are closer
together in a spatial sense are more strongly related than are things that are further apart.”

In econometric analyses, the efficiency of parameter estimates is increased by including the

information contained in contiguous units. In addition, the coefficient estimate on the spatial
weights matrix reveals the strength of the relationship between contiguous units, or units which
are closer together. The following list shows potential spatial econometric applications.

A.
B.
C.
D. ldentify causality between new agribusiness locations and local production responses.

Tests for spatial market integration (central markets vs. hinterlands).

Explain agricultural/economic growth in a district as a function of growth in surrounding
districts as well as distance from major cities or urban center(s).

Estimate spatial diffusion models for new technologies, as afunction of spatial processes.
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APPENDIX B
DETAILED DESCRIPTION OF RECENT AND PLANNED SURVEYS
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1. IFPRI HOUSEHOLD AND COMMUNITY SURVEYS

1.1 Household-Level: The Egypt Integrated Household Survey (EIHS)

A nationally representative, single-round survey was conducted during aten-week period in
March-May 1997, covering 2,500 rural and urban households in 20 governorates. The 1986
Egyptian Census master sample frame from CAPMAS, which was updated in 1995, and a two-
stage stratified selection procedure were used to select households for the study. The stratifi-
cation variable consisted of five regions: Metropolitan, Upper rural and urban, and Lower rural
and urban Egypt. Acrossall strata 125 Primary Sampling Units (PSUs) were randomly chosen
from 296 urban and 196 rural PSUs using probabilities proportional to the population of each
PSU. Within each PSU, 20 households were selected at random, along with five replacement
households. Sampling was carried out by the Head of the Sampling Division at CAPMAS (Nagla
Salim) under a consulting contract.

This two-stage sampling procedure results in larger standard errors for individual variables
than would be obtained from a completely random sampling design, but has the advantage of
reducing survey costs per primary sample unit while producing data and statistics that are more
representative of the nation as awhole, given the sample size. The two-stage sampling method
was accounted for in calculations of standard errorsreported to datein FSR studies. Eight percent
of the data was not usable for the preliminary analysis done to complete FSR reports submitted
under tight deadlines. The final, cleaned data set will include 2,500 households.

The household survey instrument was based on astandard World Bank questionnaire format
(from the LSMS or Living Standards Measurement Survey) used in a number of countries.
Different questions were asked of male and female respondents using teams consisting of one
male and female enumerator. Care was taken to accurately define a household unit "agroup of
people who normally live and eat their meals together" but no information was recorded on
extended family or other intra-household relations.*

The original male household questionnaire included the following information:

aroster of household members

education and literacy status of each member

information on parents

primary and secondary employment activities and unemployment status
type of dwelling, housing expenses, utilities and amenities in the home
migration and remittances and transfers (income sent and received)
meals purchased away from home

non-food expenditures

1 Fami ly kinship ties across households, such as among brothers forming two separate consumption
units, can affect food security strategies, ability to invest in equipment, risk attitudes, etc. The EIHS did
include questions about credit, however, which can contribute to a better understanding of the extended
family’ s contribution to food security.
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inventory of durable goods

casual or temporary labor by household members, as well as salaried employment
landholding

production and crop income

input expenditures

miscellaneous revenue sources and expenditures

farm assets owned

genera non-farm business characteristic, and non-farm income

borrowing and outstanding loans, as well as credit rationing and lending

other asset holdings and other income

Femal erespondentswere asked about accessto variousfacilities (public and private services);
food expenses and home production; consumption by visitors; child morbidity; immunization;
anthropometric measures (children and mother); maternity history including pre- and post-natal
care; pre-school practices and child care; livestock ownership; and expenditures on subsidized
foods (tamwin sugar and ail, baladi bread and wheat flour).

A pre-test of the survey instrument in over 20 households in November 1996 revealed that
the origina instrument was too long and complex. This led the team to separate the
anthropometric measurementsfromtheprimary survey. Intensivetraining sessionswereheld over
a two-week period using the refined survey instrument. Delays in survey implementation
occurred because the beginning of the original survey period would have coincided with the
month of Ramadan; because of the desireto ensurethat the questionnaire was completely relevant
to Egyptian householdsand the circumstancesthey face; and because an effort was made to match
closdly the questionnaire design to the plan for subsequent analysis.

The survey period extended from the first week in March to the third week in May 1997, with
aone-week interruption due to areligious holiday. A majority of the 108 enumerators (98) were
from MALR, and the remainder were from MOTS. CAPMAS provided an official letter of
justification (support) to enumerators for their data collection activities, and supplied officia
identification cards which were aso signed by the police authority in each community. The
amount of timerequired for each survey administeredin rural areaswas 2-3 hours, compared with
1 hour in urban areas. Most of the questionnaires were filled out in asingle visit (Sitting).

Fifteen supervisorsfromthe MALR directly monitored thework of enumerators, while |[FPRI
and CLFF (Central Laboratory for Food and Feed) staff conducted spot-checks of both enume-
rators and supervisors. Between 35 and 40 percent of all questionnaires were re-checked either
by supervisors, research staff or both. Thissuggestsahigh degree of quality of the datacollected.
Data entry responsibilities were contracted out to a local firm the Demographic Household
Survey (DHS) Group andthedataentry error rateis estimated to be less than one percent, based
on double-entry of 20% of the questionnaires.

ThelFPRI household survey, administered over ten weeks, was stopped for one week during
the Eid-al-Adha festival. Despite this, it appears as if some of the households (n=266) were
interviewed after this holiday period and may have captured consumption during 1-3 days of
holiday consumption patterns. Thiswill not likely affect the demand elasticity estimates, because
a) the specific households are known and can be controlled for using a dummy variable, and b)
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what IFPRI captured for this group of households was very end of the holiday period
consumption and is not likely to be significant. Note that a 24-hour food in-take recall study
initially planned was not carried out.

The cost of fielding this survey and entering the data (but not counting questionnaire
design time) was $160,000, which includes a charge of LE 30 per questionnaire paid to
enumerators and LE 2 per household paid to CAPMAS for generating the sample frame. A
second-round, shorter survey could be administered at about 60% of this amount, since
enumerator and supervisor training needs would be lower.

1.2 Community Survey (Subcomponent of EIHS)

A separate questionnairewasadministered in the 125 communitiesin which EIHS respondents
reside. The primary purpose of this questionnaire is to identify determinants of poverty and to
profilefood subsidy institutions. Data collected from anumber of different individuals or sources
include: population characteristics and water supply and sewerage infrastructure; access to ser-
vices, amenities and hedlth facilities; informal financia markets [from the village councillor];
agricultural data on land, irrigation, crop cycles, wages paid to hired labor, rental ratesfor cattle
and machinery, migration inside and outside the village [agricultural cooperative officer];
development programs in the form of micro-finance and other programs [local unit and specific
institutions|; subsidized foods [tamween section, local unit] as well as markets and prices of
consumer and agricultural producer goods [through spot checks in the market].

To estimate profit functions for generating supply elasticitiesit will be necessary to use input
price data from this community-level questionnaire. This requires an implicit assumption that
input prices do not vary seasonally, and that individual farmers paid prices corresponding to the
average for the community. These do not seem particularly onerous considering the nature of
Egypt’ s input markets at the present time. More serious problems arise from the fact that the
study obtained only expenditure datafor inputs, and the expenditures may not be broken down
by crop. A catchall category allowed the enumerator to lump together for all crops expenditures
on each input category if the farmer could not provide a breskdown. Until analysis of this data
is further along it will not be possible to ascertain the extent of such grouping. If it was
substantial, it probably means the IFPRI production data cannot be used to estimate production
functions or supply elasticities.

2. WHEAT SUBSECTOR STUDIES (BY IFPRI)

IFPRI conducted a survey of 1,884 wheat and wheat flour merchants during the September
1996-February 1997 period in 18 governorates of Egypt. MALR obtained lists of registered
wheat wholesalers and retailers in each governorate and sampled varying proportions of traders
for an in-depth survey. The survey instrument covered trade characteristics; trading patterns;
marketing costs; sources of market information; transportation and credit access; and trader
responses to policy reforms as reflected in investments and expansion of trading.

2.1 Wheat Miller Survey



IFPRI conducted asurvey of 530 wheat millersfrom June to mid-October 1997. The sample
was essentially a census of known millers, covering the full range of mill sizes and technologies
from village mills to modern sifted flour mills. 1FPRI designed an elaborate questionnaire to
capture highly detailed data on mill inputs and outputs, market outlets and prices paid and
received, and profitability.

2.2 Daily Wheat Market Price Data Collection

Daily wheat and wheat flour wholesale and retail prices will be collected during June 1997-
May 1988 in 18 markets by the team surveying the milling sector. The data will be used to
analyze the impact of the reforms on the process of price formation. This activity is deemed
necessary, because existing CAPMAS price collection efforts do not provide a continuous data
series, and because gaps exist over space in governorate-level price data.

Coordination Issue: The possibility of adding other strategic crops such as rice and maize to
this data collection effort should be explored (since theincremental cost islikely to below). This
would complement the market price collection/reporting system of MALR, supported by
APRP/RDI and CSPP.

2.3 Survey of Wheat Producers

Data will be collected during May-June 1998 on wheat production costs and sales to
complement the EIHS data by market zone and information on marketing activities. The sample
sizefor, and location of, this activity are not yet determined. The objective of this activity isto
analyzethe response of wheat producersto market reforms. 1n addition, an attempt will be made
to predict the effect of future agricultural policy changes on the farming sector. The number of
producers sampled and their location will be determined in 1998.

3. MVE PRODUCER VERIFICATION SURVEY

In April-May 1997 MV E conducted a survey of 181 producers as part of the verification of
the tranche | policy benchmarks. The timing of the survey followed cotton planting, thereby
facilitating comparisons with last years crop. The time available to execute the survey was
extremely limited (about three months) in relation to the number of benchmarks requiring
verification (about seventy). Nine benchmarksin particular required verification at the producer
level.

The MVE verification survey of producers used a combination of formal and informal
interviewing techniques. Some of the questionswere structured into aquestionnaire while others
aroseduring theinterview, based on observations, responses, and relevant topicswhich thefarmer
wished to discuss. Analysts conducted the survey, rather than enumerators, to ensure good
quality data and to allow for probing follow-up questions. The associate researchers posed the
guestions to the farmer in such a way as to: (I) give the farmer the chance to add more
information about therelated issues, (ii) givetheinterviewer an opportunity to devel op additional
guestions and take notes as needed, and (iii) allow theinterviewer to record the quantitative data
inthe questionnairefor eachinterviewed farmer. Thequestionscovered cropping patterns, cotton
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cultivation and pest control, cotton pricing and trading, wheat and rice trading, preferred sources
of fertilizer, and water management issues.

The sampling procedure involved a multi-stage stratified cluster design.  Eighteen
Governorates which grow cotton were stratified by eight cotton growing zones. These eighteen
governorates also included the six main rice producing governorates. One governorate was
selected from each stratum resulting in elght governorates being selected at thefirst stage (Behira,
Kafr El Seikh, Sharkia, Dakahlia, Fayoum, Beni Suef, Minya, Assuit). These included the four
main rice producing governorates aswell. Within each stratum governorates were selected with
probability proportional to the area of cotton grown in the directorate.

At the second stage at | east two districts were sel ected from each governorate selected at thefirst
stage, again with probability proportional to cotton area. At the third stage villages within each
district were stratified according to their distance from the main road (close, not-close) and one
villagewas sel ected from each stratum, with equal probability. Finaly, at thefourth stage farmers
in each selected village were first grouped by size of holding and cotton production history over
the previous two years. Six farmers were selected from each village. While the sample size was
not large, it was representative and was large enough to determine how the policy reforms were
affecting producers.

4. COTTON SUBSECTOR STUDIES

4.1 Cotton Sector Promotion Program (CSPP) Studies
4.1.1 Producer Survey of Seed Cotton Marketing Practices

Under the direction of Ronald Krenz, CSPP undertook a survey of 312 cotton growersin
November-December 1996 that was focused on producer marketing practices. Detailed data
were gathered on the following characteristics of cotton producing farms:

e areaplanted to cotton in the 1996 summer season, and crops grown in rotation during the
1995-96 winter season preceding cotton planting.

producer cotton sales and prices received

market outlet and timing of sales

reasons for selling to PBDAC or alternative sales outlets

producer price expectations prior to sale

producer perceptions of the private sector and why it was not very active in seed cotton
procurement following the 1996 harvest

problems encountered in marketing

« cotton producer intentions to plant cotton in 1997

The sample was chosen from eight governoratesSfour each in Upper and Lower EgyptSwith
97 growersin theformer and 215 in the latter. The number of farms chosen per governorate was
roughly in proportion to the cotton area cultivated in each governorate relative to the total area
cultivated in all the sample governorates. The sample was stratified by area planted to cotton (<
2 feddans, 2-2.9 feddans, > 3 feddans), rather than by total farm size. The sample was not
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stratified by variety, but thekey LSand ML Svarietieswere covered. The Central Administration
for Economics and Statistics (CAES) carried out the field work and entered the data. Three
university professors were hired to supervise data collection.

4.1.2 Cost of Production Survey

Asmany of the CSPPinterventions affect cotton producers, the CSPP agricultural economist
designed and managed a producer survey in November-December 1996 that focused on producer
costs and returns in collaboration with the Central Administration for Economics and Statistics
(CAES) of MALR. CAES surveyed 400 cotton producers in two governorates, Dakhalia (270)
and Beni-Suef (130). Farms were selected using a two-stage stratified random sample, where
districts were the first stratum and cotton area cultivated was the second stratum (up to two
feddans; 2.1-5.0 feddans; > 5.0 feddans).*

CSPPfocusesitsfieldinterventionsintwo governorates. Dakhaliaisalarge cotton producing
governorate in the Delta, where, in 1996 and 1997, farmers only grew Giza 86, a briskly selling
LSvariety. Beni-Suef issmilar to Minia, Sohag and Qena governoratesin Middle-Upper Egypt
and produced Giza 80 in 1996 and 1997.

The CAES used its Sampling Section and field enumeratorsto collect highly detailed dataon
input use, including purchased and household labor, and output (returns) for seven cropping
enterprises in Dakhaliaand six in Beni-Suef (rice not covered): cotton, maize, whest, rice, short
and long berseem, favabeans. Dataentry into crop enterprise-specific LOTUS spreadsheetswas
completed by May 1997; Tom Selzer is currently analyzing the data using EXCEL. He had to
spend time cleaning the data after receiving the LOTUSfiles.

CSPPis planning to do asecond cost of production survey with asmaller sample in the same
two governorates where it is concentrating its activities. This survey needs to be designed soon
and administered by the end of 1997. The sampling method and sample size have not been
finalized. CSPP is open to MVE suggestions and possibly a limited number of well-conceived
guestions that MVE might propose to complement its producer mini-survey at the level of
PBDAC seed cotton sales rings.

CSPP will need to do additional producer surveys in 1998-2001, assuming the project is
extended three years, to monitor and evaluate the impact of CSPP technical innovations, such as
mechanical soil preparation and sprinkler irrigation, on cotton production practices and producer
incomes and welfare.

4.1.3 Gender Impact Analysis

! GTZ intended that CAES stratify the sample on the basis of farm size rather than cotton area
cultivated (using the same breakdown). CAES did the actual stratification based upon cotton area
cultivated, imparting a large farm bias to the sample. Tom Selzer is actually analyzing the data (doing
breakdowns) using the originally desired farm size categories.
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CSPP has prepared areport on gender impacts of CSPP interventionsin the cotton subsector.
This report is based on existing CSPP data (the producer survey disaggregates labor data by
gender) and limited field visits to Dakhalia and Beni-Suef.

4.1.4 CSPP Support to CAESin Strengthening Collection of Seed Cotton Price Data

In collaboration with APRP/RDI, CSPPis providing technical and financial support to CAES
to collect price dataat PBDAC salesrings for the 1997-98 seed cotton marketing season. CSPP
is providing support to CAES in the two governorates of Dakhalia and Beni-Suef; RDI is
supporting price data collection in rings in nine other governorates. This effort is described
below.

4.2 MALR Survey of Pricesat Cotton Marketing Rings

At the beginning of the cotton marketing season of 1997/98, the GOE announced the
framework of the cotton market for the new season, which implies that the private sector will be
able to participate with cooperatives and public sector companies in cotton trading without any
gpecia constraintsor restrictions. The GOE al so announced earlier thefloor prices of seed cotton,
which were higher than the international market prices. Different alternatives were studied in
order to compensate the cotton buyersfor the difference between the international market and the
announced floor price, and the deficiency payment system was chosen. Indicative prices are
announced by ALCOTEXA on aweekly basis.

For assisting the GOE to apply the deficiency payment system, and for the purpose of market
trangparency, a cotton marketing information system has to be established to monitor market
performance, and givethe policy makersthe potential to adjust to market conditionsimmediately.

It was assumed that the actual prices received by farmers may vary between different traders
and locationsfor the same variety and the same grade depending on the bargaining power of both
farmers and traders. Therefore, the pilot project should cover most of the cotton varieties (or al
if possible) to test these hypotheses of types of traders and location effects. Hence, the RDI unit
agreed with the Central Administration for Agricultural Economics to expand this pilot system
to cover eleven (instead of two) of the main cotton producing governorates.

The participation of the RDI unit in thispilot project will enable the APRP to have accessto
raw dataof cotton marketing, devel op further the proposed cotton marketinginformation system,
and carrying out further policy analysis studies and research.

4.2.1 Information and Data Collection

Key data collected includes:

» pricesreceived by farmersfor each variety in al of the selected governorates on adaily basis.
» deficiency payments paid by CATGO for each variety to different dealers and traders on a

weekly basis.
» (uantity delivered to each gin within the surveyed governorate on a weekly basis.
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This activity began on September 1, 1997 and is expected to end by March 30, 1998. The
Central Administration for Agricultural Economics will be the implementing agency through its
officesin all governorates and under the supervision of the assigned experts of the RDI unit.

The cotton marketing information system activity hasateam of enumerators, supervisors, data
verification experts and data entry operators, data analysis and reporting staff. The RDI experts
will assist in the preparation of different types of questionnaires, sample selection, on job training
for the survey staff, and providing the analysis and interpretation of the results. According to data
available regarding cotton varieties area allocation, ateam of 10 enumerators, and 4 supervisors
are conducting this field work. They are selected from the governorates employees. Data entry
and verification will be done by three operators and a supervisor from the information
administration.

4.2.2 Questionnaire Design

The design of data collection sheet depends on the purpose of the system and needs of the
users of such system. The stakeholders of the proposed system are mainly:

 cotton farmers, through monitoring the market prices of each marketing channel.

e the MALR, which aimsto verify that producers receive the floor price for their cotton

o the MTS, which aimsto monitor the deficiency payment system, as well as the participation
of both private traders and cooperatives.

« private traders, cooperatives, brokers, and public sector trading companies, who will deal in
marketing, and want to have accessto all information regarding market performance.

A simple datasheet was designed to satisfy the objectivesof different stakeholdersand it was pre-
coded.

4.2.3 Sampling and Survey I mplementation

Asmentioned above, Dakahliaand Beni-Suef governorateswill be supervised by the GTZ and
the remaining nine governorates will be supervised by the RDI Unit. It should be mentioned that
each one of the selected governorates is selected to represent one variety, except for Beheira,
which represents two varieties, G70 and G76, since they are concentrated in this governorate.
In each of the selected governorates the district which cultivates the largest area of cotton is
selected to represent the governorate. Three villages are selected randomly from each of the
selected districts.

Dataare collected from these villages during three specific days of the week (one specific day
for each village). Every enumerator will collect from each village every week one sheet that
includes 10 observations (transactions) representing different types of buyers, i.e. private traders,
cooperatives, and public sector trading compani es. These observationsrepresent transactionsthat
have taken place within the last week. Data sheetswill be faxed to the central administration of
agricultural economics daily. Verification and data entry will take place every day, the data will
be tabulated and analyzed by the end of each week, and a market report will be available every
Sunday.



4.2.4 Expected Findings

The weekly reports will be made available to MALR, MTS, cooperatives, public sector
trading companies, and cotton private traders. The RDI unit hopesto publish thesereportsinthe
newspapers in the near future.

425 Survey Budget

The budget assigned to this activity by the RDI is 25,000 LE. This budget covers all of the
monthly per diem and transportation allowance of the enumerators and field supervisors, as well
as costs of data editing, entry and tabulation (operators and supervisors).

4.3 MVE SalesRings Mini-Survey (Tranchell)

Many policy benchmarksin Tranches| and |1 are related to the cotton marketing and pricing.
Seed cotton salestake place in sales rings managed by PBDAC. MVE elected to monitor these
sales at about 50 rings. The cotton sales ring was chosen to be the pre-sampling unit, and
guestionnaires were designed to survey different groups at the sales rings (farmers, private
traders, public sector companies’ representatives, and PBDAC and CATGO representativesinthe
marketing rings).

A multiple frame was used to draw the sample. Clustering and stratification were conducted
in order to select the appropriate sample. Stratification was conducted in three dimensions to
reflect thelocation effect (Upper and L ower Egypt governorates), cotton varieties, and marketing
rings of both the public and the private sector.

The salesrings mini-survey isbased on a set of closed questions and administered through the
above sampling technique. The survey is applied to about 50 marketing rings and consists of four
separate questionnaires administered to approximately 150 cotton producers (at least three per
ring), 50 PBDA C managers, 50 buying company supervisors, and 50 CATGO representatives(i.e.
one of each respondent type per ring). The survey started in mid-October, and MV E anticipates
that data entry and analysis will be completed by the end of 1997.

Farmerswill be asked to report cotton area cultivated, output, sales and pricesreceived (both
in the ring and outside the ring), grade classification, timing of payment, and how much (and
when) they pay for pest control services (where asubsidy is being phased out). Cotton traders,
both public and private, will be queried about varieties, volumes, grades and prices of seed cotton
purchased, ex-sales ring disposal of the seed cotton (sold, shipped to gins), and problems
encountered. PBDAC representatives will give an overview of the sales ring under their
supervision and asked about cotton sales volumes and prices, grades, and deficiency paymentsas
a cross-check on what producers and traders report. Finally, CATGO graders, if present at the
rings, will be asked about grading practices and the grades into which seed cotton at particular
rings fals.

Thissurvey of salesringswill be an important input into ongoing monitoring and verification
of cotton subsector activities. Itisnot designed for impact assessment as such, but the survey will



obtain useful information about producer sales, seed cotton prices and grades, and the operations
of therings.

4.4 RDI Cotton Subsector Studies
4.4.1 Partial Equilibrium Model

RDI developed a partial equilibrium market and trade model to capture the effects of
maintaining a seed cotton support price above international lint equivalent prices, while setting
lint cotton minimum export prices and into-spinning mill pricesinrelation toworld prices. Hence,
the three key prices are set exogenously. Key variables in the model include prices, lint cotton
exports, domestic utilization of lint (by spinning mills), carryover, and government expenditures
(to maintain a high support price). The model is not designed to answer questions regarding the
distribution of benefits among producers, domestic consumers (of textile products), foreign
spinners and consumers, domestic spinners, and domestic traders and exporters.

4.4.2 Cotton Situation and Outlook

RDI aso tracksinternational pricesfor US pimagrade 3 (available through Cotton Outlook),
domestic seed cotton prices for al Egyptian cotton varieties (generated by the Central
Administration for Economics and Statistics of MALR, and export prices for export varieties of
ELSand LSlint cotton (available from ALCOTEXA ). RDI has begun to produce an Egyptian
cotton situation and outlook monthly report. These datacan be used to track changesin domestic
and international prices (and changesin cotton producer income), aswell as changesin Egypt’s
export volume and value over time (broken down by public vs. private exporters). Export market
shares can be calculated using a broad breakdown of public vs. private, or by using four or eight
firm concentration ratios. The volume, value and prices of domestic lint cotton going to local
spinning mills can also be monitored, as can lint cotton stocks or carryover from one marketing
year to the next.
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4.4.3 Cotton Subsector Map

RDI has produced a cotton subsector map that shows numbers of participants (farms/firms)
at each stage of the subsector, employment and throughput or output flows. This subsector map
should be regarded as illustrative rather than definitive for some stages of the subsector,
particularly private spinning, weaving, dyeing and finishing. It isauseful point of departure for
tracking relative changes in public and private investment, employment and output in the
cotton/textile subsector.

4.4.4 Financial Performance of Public Spinning and Weaving Companies

RDI has begun to work closely with public sector spinning and weaving companiesin two of
three holding companies. Aninitia study (M. Ibrahim et al.) reports basic firm-level (affiliated
company) indicators of financial performance, including assets, inventory values, domestic and
foreign sales revenue, and net profitability/losses. The data are not highly detailed or
disaggregated, but they again serve as a useful point of departure for further monitoring of the
financia performance of selected public sector textile companies. In-depth case studies will be
required to achieve more disaggregated measures of economic and financia performance.
Companiesthat RDI is attempting to restructure prior to privatization could provide useful case
study material for MVE of before/after performance.’

There are no available data on private sector spinning and weaving firm performance.
Although thereisan Egyptian Textile Manufacturer’ s Federation, it does not collect information
from its members on firm size, assets, employment, and financial performance. Other than by
conducting case studies with a small sample of cooperative informants, it will be impossible to
generate estimatesof private sector investment and performanceinthetextileindustry. CAPMAS
supposedly collectsfirm cost, output and sales data, but these data are reported to be very partial,
way out of date and unreliable.

445 ExAnteAssessment of thel mpact of Removing Barrierson Importsof Cotton Yarn

RDI has aso begun to examine possible impacts of lowering and removing the high tariff of
30% on imported cotton yarn on the potential competitiveness and magnitude of yarn imports,
supplies of LS/ELS cotton lint to domestic spinning mills, and LS/EL S lint cotton exports. The
initial report, which pullstogether aremarkable amount of information, isagood statement of the
issues, an excellent compilation of relevant data, partial in its analysis, but nevertheless very
useful.

Yet as the tariff is lowered from 30% to 10% or less, the impact on the structure and
performance of the domestic cotton spinning and weaving industries needs to be tracked.
Importing cheaper foreign cotton yarn, spun from short and medium staple cotton lint, would

! RDI is building upon initial studies done for the Cotton and International Trade Holding
Company by a Dutch textile consulting firm for the Social Development Fund in late 1995 and early
1996. (Seelist of cotton subsector references).
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affect the production costs, employment and profitability of domestic weavers. Facing stiff
competition, many spinners, particularly public ones, could face bankruptcy without significant
investment in new equipment and financial restructuring. The cross-sectoral and cross-industry
impacts of lowering the cotton yarn tariff will be complex and worthy of careful monitoring and
assessment.

4.4.6 Optimum Allocation of Investment and Resourcesin the Textile Industry

As part of its analytic agenda, RDI’ s Privatization Unit would like to monitor and evaluate
changesin the organization, ownership, management and performance of thetextileindustry. As
prices and markets are liberalized, and as tariffs on imports of cotton yarn are lowered, how will
existing resources in the textile industry be reallocated (or scrapped), and where will most new
investment be targeted in the cotton/textile subsector? In addition, will all the public sector
companiesin the cotton subsector and textile industry eventually be privatized? What will bethe
impact of ownership changes on labor? As RDI’s analytic agenda is finalized, these and other
impact assessment questionswill be better formulated and could well contributeto MV E’ s ability
to understand structural and performance changesin acritical agro-industry in Egypt.

5. RICE STUDIES

5.1 Univ. of Arkansas Study and Follow-Up

A team of University of Arkansas analysts, led by Eric Wailes, and Egyptian consultants
carried out an in-depth study of the rice subsector in 1994, which used datafrom 1993-94 APCP
verification surveysand MALR. The 1994 study, published in March 1995, was updated in 1995-
96 by Ragaa et a. (1996).

The 1994 study* was a detailed investigation of rice prices, production and processing costs,
marketing margins, exports, and rice consumption. It used datafrom the 1993-94 surveysof rice
producers (200), private rice dealers (157), and various types of mills (122 public, private
commercia and private village mills), aswell asavailable secondary datafrom MALR, CAPMAS
and MPWWR. The Arkansas team developed an econometric model for the Egyptian rice
economy whose major components are a supply sector, a demand sector, and price linkage
equations. The model uses datafrom the 1970-1992 period. Dataon harvested area, yield, total
consumption, and export are provided by the USDA PS& D, while price datawere obtained from
the MALR. The Arkansas team did a baseline smulation (without GATT) and awith GATT
projection of Egyptian and world rice markets, including Egypt’ s rice production, consumption,
price and export levels. Both the baseline and GATT projections show rice area cultivated
declining from 1993 to 1994 and beyond. The counter-factual reality was that area has steadily
expanded, reaching an estimated 1.5 million feddansin 1997, nearly threetimesthe projected area
of 530,000 feddans for 1994-2003 in the baseline and with GATT runs.

! The Arkansas team and local consultants collected data and prepared a preliminary
draft over the February to July 1994 period.
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The 1996 study, which reported theresults of several June-August 1995 formal surveysof rice
producers, dealers and millers, included the following subsector participants and sample sizes.

Subsector Participant Sample Size Aggregate Output
or Throughput (mt)
Farmers 200 1,121
Deders (paddy & milled 120 6,790
rice)
Millers, public sector 10 207,900
Millers, “traditional” private 10 6,585
Millers, small village 65 36,493
Millers, new commercia 10 8,530
Millers, total 95 259,508
Exporters 4 17,400

Source: M. RagaaEl Amir et al. 1996. Analysisof Egypt’s Rice Marketing System, Datex Inc. Prepared
for USAID/Cairo.

Note: The milled throughput of the surveyed rice millers represented less than ten percent of estimated
national milled rice output in 1995.

5.2 MVE Rice Subsector Rapid Appraisal

As part of Tranche | Verification, MVE undertook a rapid assessment to verify several rice
subsector liberalization and privatization benchmarks. Two consultants conducted in-depth
informa interviews with GOE officials, public and private rice millers, and knowledgeable
observersand analystsin April-May 1997. MV E obtained limited time-seriesdataon rice exports,
as well as a percentage breakdown of public and private export shares over the last 5-6 years.
Some paddy price and export price data were collected from private sector exporters for the
1996-97 marketing season. Obtaining time-series data from CAPMAS on rice wholesale and
retail prices was not possible (although these data are available with a considerable lag from
published bulletins of wholesale and retail prices for a broad range of food products).
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5.3 RDI Rice Subsector Studies
5.3.1 Rice Subsector Map

RDI consultants have gathered data to produce a preliminary rice subsector map. Various
map overlays show physical product flows, numbers of firms and employment at each stage, and
prices and costs at different stages of the subsector. The estimates are rough and based upon
limited data and a number of assumptions about milling out-turn and throughput. The estimates
of private sector rice processing firms are surprisingly high, suggesting that considerable excess
capacity has emerged in the industry. As the rice tariff is progressively lowered and import
regulations clarified, commercial imports of milled rice will expand. Thiswill lead to a decline
in domestic paddy production (and milling), putting pressure on the less efficient mills
(particularly public sector ones), and leading to closure of the least efficient millers.

5.3.2 Ex-AnteRice Mill Privatization Study

RDI isworking with the Wheat and Rice Flour Mills Holding Company to prepare one of its
affiliated rice milling companiesfor privatization. Detailed technical and financia data, collected
during the Wailes et a. study of 1993-94 for different types of mills using different technology,
are being updated for this one public rice milling company to allow for financial and economic
analysis of profitability under alternative assumptions about capacity and throughput. The
privatization of any public sector rice mills should be closely monitored; thereis some skepticism
regarding privatization possibilities for most of these mills. While public sector mills produce a
high quality, export grade output, they have high operating costs and cannot compete with either
private commercial or villagelevel mills, both of which have proliferated during the past 4-5 years.

5.4 Rice Price Data

Through its support to the MALR/CAES, RDI will facilitate collection, processing and
analysis of rice price data. The DEPRA Project in the MTS hopesto build a price data base for
several key agricultural commodities,® including rice, using CAPMAS price series for wholesale
and consumer pricesin selected governorates and major metropolitan markets, particularly Cairo
and Alexandria.

6. HORTICULTURAL SUBSECTOR STUDIES: ATUT

ATUT began in October 1995 and will be completed by September 2001. It isfocused on
promoting improved and increased production of horticultural products, better post-harvest
handling, more timely and private sector-usable market information, and expanded exports of
produce to regional (Middle Eastern) and European markets. As part of a strategic planning

! DEPRA isinterested in covering the following commodities; wheat, maize, rice, cotton,
poultry and possibly berseem.
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exercise, ATUT classified promising horticultural crops into three categories, with grapes,
strawberries, mangoes and melons falling into the highest potential export products. ATUT is
monitoring and eval uating progressin project implementation and its effect on growers, exporters
and wholesalers.

6.1 Horticultural Producer Surveys

A baseline survey of 152 growerswas conducted in the summer of 1997, with 67 farmsin new
lands (Nobareya) and 82 farmsin old lands (Ismailia, Qalyobia and Sharkeya). ATUT selected
the sample purposively to capturefarmswhich producethefour priority horticultural crops(noted
above). Thesefarms, specialized in horticultural production, are on average larger compared to
other farms in their areas. The sample farms are broken down by size of holding into three
categories for the new lands and old lands.* Farmsin the new lands produce horticultural crops
on approximately 80% of their holdings on average, while farmsin the old lands are alittle more
diversified, growing horticultural products on 65-76% of their cultivated areaand field crops and
“other crops’ on the remaining area.

While these farms cannot be said to be representative of Egyptian farms in general, they
represent quite well the types of farms, in areas specialized in horticultural production, that are
oriented to export horticulture. Giventhe GOE’ sexport promotion thrust, it isimportant to track
a series of production, sales and export variables for ATUT and SO1. While APRP will not
emphasize horticultural production and export data gathering, it will be able to use the indicators
and analytical findings of the ATUT M&E surveys. ATUT s basdline survey of growerswill be
followed by midterm and final impact assessment surveys covering crop mix, area cultivated by
crop, input use and expenditure, output, prices, export sales, and participation in ATUT activities
and adoption of improved technologies promoted by the project.? (It is not clear if sales of
produce for the domestic market will be tracked). ATUT will identify new “contact” farmers
(beneficiaries) asthe project unfolds and after the baseline survey was compl eted; thesefarmswill
also be monitored and evaluated.

6.2 Horticultural Wholesaler Survey
ATUT has also done a horticultural wholesaler survey (15 grape wholesalers) in the three
major wholesale markets of Egypt, which are Alaboor (near Cairo), Al-Mansoura (in the mid-

Deltaregion), and Al-Nuzha (in Alexandria).

6.3 Analysis of Secondary Horticultural Export Data

! For new lands, the holding size categories are as follows: small (less than 15 feddans),
medium (15-50 feddans), and large (> 50 feddans). For the old lands, the categories are small (< 5
feddans), medium (5-25 feddans), and large (> 25 feddans) farms.

2 The draft Baseline Sudy and First Annual Monitoring Report includes crop enterprise
budgets cantal oupes, mangoes, strawberries, and three grape variety/technology enterprise mixes.
Input data include cubic water applied per feddan and detailed labor data broken down by operation
and worker type (man, woman, child).
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ATUT also plans to gather and analyze national (and regional?) level secondary data on
horticultura production and exports. The Plant Quarantine Department of MALR isthe source
of horticultural export data, as this agency inspects all produce prior to export. Lacking the
resourcesto track exports systematically, the Quarantine Department provides export inspection
sheetsdaily to ATUT' s MIS for computerized entry and analysis. ATUT’ s periodic monitoring
reports summarize these data in considerable detail (by crop, variety, day/week/month, export
destination, etc.). The ATUT Project has quantitative export targets (e.g. increase exports of the
four highest priority commodities by 10%).

ATUT's Marketing and Technology Information Unit (MTI) also prepares commodity-
specific data reports. One on fresh mangoes in March 1997 reports on world production,
Egyptian area, output and value of production (for 1993-94 and 1994-95), costs of production
(per feddan in the New Lands and the Nile River Valley for 1995-96), Egyptian mango exports
(1993 to 1995) by month and destination, EUROSTAT import data by supplier for each major
EU market (1995-96), and mango wholesale prices (low, high, mean) in mgor EU terminal
markets for 1993 to early 1997. ATUT has prepared data reports on the other priority
commodities and plans to release quarterly updates.

6.4 Gender Survey

ATUT undertook aseparate survey of horticultural producersin April-May 1997 to examine
gender issues. 300 farms were sampled (150 participating in the ATUT Project and 150 not
participating) and stratified by size (large, medium, small farms). AERI enumerators actually
collected the data, under the supervision of an outside contractor (Dr. Sawsan El-Messiri of
International Development Consulting Services). The survey focused largely on women's
employment in horticultural production and the impact of new technology introduction on
women's labor. Periodic updates are planned. Note that this particular survey generated
additional dataon farm size, crop mix, horticultural production and sales, which can be compared
with the findings of the baseline survey.

7. THE NEW LANDS DEVELOPMENT STUDY

The New Lands Development Study (NLDS) was carried out in late 1993 under the New
Initiatives component of the National Agricultural Research Project (NARP), supported by
USAID and the MALR. The study’s primary objective was to evaluate aternative new land
development approaches and determine the levels of return to alternative enterprises and submit
recommendations on future investment priorities.

The New Lands Development Study relied on four types of primary data collection in order to
collect dataon land use, cropping pattern, yields, farming practices, marketing channelsand levels
of infrastructure. These primary collection sources were:

1. Small Farmer Questionnaire

2. Rapid Rural Reconnaissance Survey
3. Agro-industrial Farm Survey

4. Land Use Change Analysis
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Several selection criteriawere applied such astype of soil, water source and quantity, method of
irrigation, type of farmers, and the year the land was developed. Seven sites were selected
according to time and budget constraints. The survey sites were: West Newbury (Sugar Best),
West Newbury (Busman 1), Menoufia (El Khatatba), Kafr El Sheikh (El Hamomoul), Ismalia
(Maneif), Fayoum (Tamia), and the New Valley (Kharga, Dakhla, and Farafra). Anadditiona site
was aso chosen in Sinai (Rafah and Shiekh Zoid). The selected sample size was 546 farmers,
where 521 questionnaires were completed in seven selected sites of the new land areas, and 25
guestionnairesin Sinai.

The collected datawere to serve two purposes:. 1) obtain estimates of current levels of returnsfor
variousfarm types under various conditions; and 2) provide estimates of potential rates of returns
to existing aternatives.

The NLDS study contained the detailed results of the small farmer survey and its analysis. The
study data base was provided by USAID and is available to the impact assessment team and
MVE. The collected data of this survey were combined in a data base and can be used in the
future as a baseline study, which can be updated in the future. There isabenchmark in Tranche
Il dealing with access to new lands; more benchmarks concerning the same issue are expected in
the future.

8. ENVIRONMENTAL POLICY AND INSTITUTIONAL STRENGTHENING I1QC
(EPIQ)

A team of Egyptian and expatriate scientists is being assembled under the framework of the
Environmental Policy and Ingtitutional Strengthening Indefinite Quantities Contract (EPIQ) to
assist MPWWR intechnical analysisof water policy and ingtitutional reformissuesover theperiod
July, 1997 to June, 2000. The EPIQ team moved into offices on the ninth floor, MPWWR
building in Imbabain October, 1997. Dr. Mohammed Nasr Allam was acting Chief of Party from
early August through mid-December, 1997. Dr. Thomas Ley will be acting chief of party,
pending arrival of the permanent COP, Dr. Jeffrey Fredericks in mid-January, 1998. The full
expatriate team will include two water resource engineers, an irrigation engineer, a water
resource economist, and a sociologist.

TheWork Plan for the Water Results Package devel oped in September, 1997 to guide EPIQ's
next three years has as its goa "to develop policy recommendations that will assist the
Government of Egypt in improving the efficiency and productivity of its water resources.” The
EPIQ team's examination of water resource issues will place particular emphasis on potential
improvementsin irrigation system management, improvementsin the distribution of water among
farmers, farm level improvements in water management, and efforts to increase water user
participation in decison-making. The team will aso anayze deep and shallow ground water and
agricultural drainage water.

The EPIQ Work Plan of 9/97 does not indicate any specific plan for collecting primary data.
However, the EPIQ team has ready access to the Ministry's extensive data on water supply and
distribution. Also, the sociologist who will begin work in January, 1998, may work with
GreenCom 111 (see discussion immediately below) to survey individua water users.
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9. GREENCOM 111

GreenCOM isUSAID's Environmental Education and Communication project, international
in scope and centrally coordinated from Washington, DC by the Academy for Educational
Development. In response to requests from USAID missions, GreenCOM conducts field work
and applied research to enhance environmental sustainability. GreenCOM Egypt was launched
in May 1995 to assist a newly-created Water Communications Unit (WCU) in the MPWWR to
educate the Egyptian people about the need to conserve water and prevent its pollution.
GreenCOM Egypt 111, follows two earlier phases. It wasinitiated under APRP in May, 1997.

According to the GreenCOM Draft Inception Report, (October, 1997) GreenCOM IlI
contemplates several surveys as part of its Monitoring and Evaluation Program. The plan cals
for four basdline surveyswith follow-ups. Thefirst study isacensus of the District Engineer in
charge of each of the (approximately 180) MPWWR Disgtricts. The data collection phase was
completed in October, 1997 and the draft Final Report is expected by December, 1997. It isa
“Knowledge, Attitude and Practice” (KAP) survey intended document the respondents
background, exposure to communication messages, knowledge of the water situation in Egypt,
relations with farmers and general attitudes.

A larger survey isaso planned by GreenCOM 111, aKAP survey of 2000 farmers nationwide.
This survey will solicit knowledge of and attitudes toward water as a limited resource, the role
of the MPWWR and its staff, farmer and wife's roles and responsibilities, water user's
associations, practices regarding on-farm water management and crop selection, and exposureto
existing messages on water scarcity. Wives of twenty percent of male respondents will be
interviewed separately. The sample will be dstratified according to location on the water
distribution system, with half alocated to farmers in head-ends of distributor canals and half to
farmersintail-end areas. Details remain to be planned, but the survey will be contracted out to
aprivate firm. Thissurvey isto be repeated prior to the close of the project in order to evaluate
impacts. No details of the sampling procedures or questionnaire were obtained.

Another aim of GreenCOM |11 is obtaining survey-based information on the knowledge,
attitudes and practices of the general public. Because of inadequate resources to mount such a
survey on its own, the project plans to adopt the "Omnibus’ survey technique. This approach
involves purchasing space (for about ten questions) on a composite questionnaire administered
by oneof several commercial firmsperiodically conducting national household surveys. Questions
focus on: previous exposure to to media messages dealing with water supply and pollution,
knowledge of and attitudetoward Egypt'slimited water supply situation and pollution prevention.

No details of the sampling procedures or questionnaire were obtained.

The project will aso conduct a study of policy-makers designed to gain understanding
regarding the attitudes of a sample of Egyptian Government officialstoward key policy reforms.
This group will be drawn from government officials dealing with water, mainly MPWWR.
Because of the nature of the subject matter and the limited potential sample size, this study will
be qualitative. No details of the sampling procedures or questionnaire were obtai ned.

10. MONITORING AND EVALUATION OF PRIVATIZATION
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IBTCI (International Business and Technical Consultants, Inc.) is monitoring progressin the
GOE’ s multi-sectoral and far-reaching privatization program. Arthur Anderson actually assists
the GOE, particularly the MPE’ sPEO, in valuing public companiesto be privatized and preparing
privatizations under the PIDP project.

IBTCI produces a very detailed quarterly report that summarizes accomplishments in the
privatization program, changesin laws and regulations affecting private investment and financial
markets, macroeconomic performance indicators, and developments in various donor-funded
programs relating to privatization and private enterprise development. IBTCI also occasionally
issues specia reports on topics such as capital market development (see IBTCI, August 1997).

IBTCI does not plan to evaluate in depth the performance of privatized companies, because
it arguesthat impacts are likely to be minimal in the short to mediumterm. Thisis particularly
true for IPOs, where the holding companies retain the largest ownership share and hence
management control. Key “private sector” owners often turn out to be public sector “commer-
cia” banks and insurance companies. Without changesin management, operations, and staffing,
recently privatized firmsare unlikely to perform any differently than they did before privatization.
And until the holding company shares of aprivatized firm areless than 25%, the Central Auditing
Agency examines the company’ s books.

IBTCI does evaluate important policy issues in its routine quarterly reporting. This is
intended to provide rapid feedback to the GOE, USAID, and other readers of itsreports. IBTCI
fees strongly that this periodic, rapid assessment of progress, problems and impactsis practical
and feasible.

11. AVAILABILITY AND QUALITY OF MALR AGRICULTURAL DATA

In the Ministry of Agriculture and Land Reclamation (MALR) the Economic Affairs Sector
(EAS) is the main department responsible for collecting, tabulating, and publishing agricultural
data. Thisdepartment makes dataand statistics availablefor all typesof users. The EAS consists
of two main divisions: the Central Administration for Agricultural Economics (CAAE) and the
Central Administration of Planning and Information (CAPI).

The CAAE collects, tabulates and publishes current statistics. It contains seven main
divisons. Agricultural Census, Sampling General Directorate, Current Agricultural Statistics,
Agricultural Finance, Food Security Projects, International Trade and Consumption, and
Livestock, Poultry and Fish Statistics. Between them these departments produce statistics on
agricultural production, farm-gate prices, costs of production, and other similar data. The CAPI
contains most of the available computers for the EAS. 1t's main function isto process data and
maintain the required data bases. The EAS also tabulates and publishes data produced by other
departments of MALR and by other ministries (MTS, MPWWR, PBDAC, CBE) and
organizations (CAPMAYS). Such datainclude, for instance, estimates of cultivated area of fruits
and vegetables, data on livestock and international trade for agricultural commodities.
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11.1 Typesof Available Agricultural Data

One of the main publications of the EASisthe“Annual Bulletin of Agricultural Economics’,
the main source of official agricultural statistics in Egypt. This agricultural statistical yearbook
contains, among others, data on the following:

1. Components of Agricultural Nationa Income.

2. Total production and consumption of food commodities (food bal ance sheet)
3. Cropping pattern and land uses.

4. Area & production of field crops, vegetables & fruits at the governorate level.
5. Costs of production per feddan for field crops and some vegetables.

6. Averages farm-gate prices for main crops.

7. Monthly distribution of agricultural labor.

8. Number of farm livestock at the governorate level.

9. Production of meat & dairy products.

10. Fish production.

11.2 Methods of Collecting Agricultural Data

The EAS collects data via the agricultural census, annual crop cutting surveys, regional
reports, estimates obtained from persons with professional experience and estimates obtained
from models.

11.2.1 Agricultural Census

Egypt started conducting an agricultural census immediately following the international
agreement in 1928. Since that time six have been conducted: in 1929, 1939, 1950, 1961, 1982,
and 1990. All of these were carried out two years after conducting the population census. This
provided an up-to-date sampling frame for the census at a considerable savings in time and
money. Data obtained from agricultural census is the most detailed and accurate data available
on the Egyptian agricultural sector.

11.2.2 Crop Cutting Surveys

Egypt start applying the crop cutting techniques in 1955 to estimate cotton production and
yidlds. In the early 1980s, through a major USAID project aimed at improving data collection,
thistechniquewasfurther devel oped and extended to the mainfield crops, especialy cotton, rice,
maize, wheat, and potatoes.

11.2.3 District and Governorate Reports

Each District and Governorate produces its own statistics from reports of agricultural
extension agents. The team conducted a field trip to examine how the collection system for
agricultural statistics operates at these levels. Based on visitsto two districts spread acrosstwo
separate governorates the descriptions were not consistent between the district and the
governorate levels so these impressions should be taken as a point of departure for further
investigation.
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Theagricultura districtsare covered by extension agents, each of whom has 150-300 feddans
to follow. The agents advise farmers and collect MOA crop and livestock input and output data.
Each agent has a structured notebook in which to record information on each farmer for each of
the four main crops: cotton, rice, maize and wheat. It looks as though each agent collects data
for these four crops by field. He records area, crops, inputs and outputs for each field. He also
records data on livestock. The structured notebook is the same nationwide for the same crop.

At the appropriate reporting period the agents summarize information on their farmers and
passit to thedistrict level. Thisissupposedly acensusof al farms producing a specific crop. In
one district about 60% of the agents produce consistently reliable data; the others require
concerted follow-up to get good data. We did not get asimilar estimate from the other district.

Once the data are sent to Cairo, the Sampling General Directorate selects 50% of al farms
at thedistrict level and sends the list of names to a separate Acreage Authority which physically
remeasurestheir cotton, rice, maize and whest fieldsto verify the quality of the areadatacollected
by the extension agents. According to al parties, thisis an independent service not under the
Didtrict Director of Agriculture, so it should provide an independent estimate. In Dakahlia
Governoratethe estimates of total cultivated areacoming from the extension agentsdiffered from
those measured by the Acreage Authority by dightly less than 2% for rice, 1% for cotton and
1/2% for wheat and maize based on the most recent completed season for each crop.

The similarity of the two estimates, if sustained by further investigation in other districts and
governorates, suggests that the Acreage Authority may represent a source of manpower for
conducting verification surveys. Data from the verification surveys can then be combined with
regular MALR dataon afarm by farm basisto produce high quality datafor numerous purposes,
including monitoring and impact assessment studies. On the other hand, the similarity in the data,
given what one might expect to be normal sampling error in measuring known, defined fields by
separate measuring teams, at least raises the possibility that the verification done by the Acreage
Authority is not, in fact, independent of the data reported by the extension agents.

The potential usefulness of the current system, if its accuracy can be confirmed, coupled with
the relatively low cost of modestly expanding the data collected by the Acreage Authority,
certainly warrants a more comprehensive investigation into the MALR data collection system to
assess the quality of its data on awider scale.
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11.2.4 Estimates Obtained from Personswith Professional Experience

Theseestimatesaremainly judgement stati sticsobtai ned by agricultural engineers, agricultural
extension supervisors, and agricultural experts at the district and governorate levels. They cover
such things as cultivated area, yield per feddan, and production for other field and vegetable
crops. These estimates are collected at the district level, aggregated at the governorate level and
then sent to the headquarters of the Central Administration of the Agricultural Affairs (CAAA)
in Cairo. A committee consisting of representatives of EAS and CAAA and other related
departments examine these estimates and compare them with estimates from other sources and
with the time series data before announcing the official statistics.

11.2.5 Estimates Obtained from Models

This method is used to estimate statistics on livestock, meat and dairy products. However,
these models and the technical coefficients they use need to be adjusted from time to time.

11.3 Data Quality

The quality of data produced at both the governorate and district levels appears to be good.
The GTZ cost of production surveys will provide an opportunity to confirm this and, perhaps,
provide some direction on how to improveit. Data available on new lands are not as detailed as
dataonolder lands. Thesurvey for the New Land Devel opment Study conducted in 1993/94 (see
Section 8 of this Appendix) provides the best source of statistics for the new lands. RDI may be
updating this study in the near future.

The impact assessment planning team recommends that MV E conduct a broad-based survey
of the quality of agricultural dataat the district and governorate levelsin order to evaluate their
potential for impact assessment purposes. It may be that MV E can save considerable time and
effort by identifying the strengths and weaknesses of the current and building on that.

Such a study would have to be done by someone who is fluent in Arabic and experienced in field
survey data collection in order to catch most of the nuances relating to supervision, reporting,
synthesizing and reporting that are typical of extension based administrative statistics.

B-22



APPENDIX C
SUBSECTOR STATUS REPORTS



This appendix summarizes key policy reforms, progress and obstacles in three priority
subsectors. Each section provides an historical overview of recent changes and a summary of
outstanding reform issues and problems that need to be addressed.

1. FERTILIZER SUBSECTOR

The Principal Bank for Development and Agriculture Credit (PBDAC) monopolized the
receipt and distribution of locally produced and imported chemical fertilizersbefore 1990. These
fertilizers were distributed to farmers through farmer cooperatives on the village level at prices
predetermined by the government. The geographical pattern of fertilizer usewasgoverned by the
allocative decisions of the Ministry of Agriculture and Land Reclamation (MALR) rather than
farmers decisions in response to price signalsin amarket economy. The high level of fertilizer
use was achieved without market oriented systems.

The prices paid by farmers for these fertilizers were highly subsidized until 1988 when the
Egyptian government began a policy of gradual reduction of the fertilizer subsidy, which was
completely eliminated by 1992. Even though economic reform in the Egyptian agricultural sector
began in 1986, the Economic Reform and Structural Adjustment Program (ERSAP) for the
whole economy only started in 1990. One of the policiesincluded in thein the ERSAP was the
limitation of PBDAC functions in the trade of agriculture inputs including chemical fertilizers,
with a greater role to be played by the private sector firms. By the 1993/1994 agriculture year
PBDAC received and traded only in 0.3 million tons of fertilizers out of about 6.0 million tons of
local production. A vibrant and competitivefertilizer distribution system had emerged to take on
this critical input marketing function.

1.1 TheFertilizer Crisis of 1995-96 and the GOE’s Response

In mid-1995 a“fertilizer crisis” occurred that led to a shortage of fertilizer in local markets.
Several factors contributed to this shortage (see Verification Report, APRP, Tranchel). Mainly
it was due to the need for major repairs and maintenance made by two (out of the five domestic)
factories at the same time. Fertilizer exports also contributed to the perceived shortage. In
response, in August, 1995, the GOE instructed the producing factories to deliver al their
production to PBDAC, effectively restoring the monopoly, government-run distribution system
for chemical fertilizers. Fertilizer exports were curtailed but the private sector was allowed to
import about one million tons of nitrogen fertilizer, with the import duties exempted (but not
permanently removed).

On January 15, 1996, instructions were given by H.E. the Minister of Agriculture and Land
Reform regarding distribution of local fertilizer production as follows:

PBDAC 87 percent
General Cooperative for Agrarian Reform 8 percent
General Cooperative for Land Reclamation 5 percent

This completely eliminated the role of the private sector in the trading of locally produced
fertilizers until imports became available. However, by the time the imported fertilizers arrived
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in Egypt, local factories had returned to their normal production pattern. Coupled with decreased
seasonal demand for fertilizers, this lead to increased stocks for both PBDAC and the private
sector.

1.2 Back on the Fertilizer Reform Track

By July 15, 1997, instructionswere given by H.E. the Minister of Agricultureto redistribute
the share of the locally produced fertilizers (80 percent) as follows:

PBDAC 49 percent
Private sector & coops 38 percent

The private sector was allowed to export up to 10 percent of its share'. However, in December
1996, PBDAC had signed contracts with the producing factories to receive 87 percent of local
production. It isnot known whether the latest instructions are really in effect and what role the
private sector isnow playing in thetrading of fertilizers. It isexpected that PBDAC will continue
to abide by the contracts made with the producing factories until the termination date of these
contracts, with no role played yet by the private sector.

It isnot clear what will happen at the beginning of 1998 and whether the new instructions
will then be in effect or not. If these instructions are in effect by early 1998, they will assure
increased competition in the marketing of fertilizers. The best policy would appear to be
elimination of predetermined quotas so the market can determine the share of each of the public
and private sector participants in fertilizer distribution.

2. COTTON SUBSECTOR

Historically, cotton is considered one of the most important export and cash cropsin Egypt.
The GOE has been monopolizing the Egyptian cotton sector more than 30 years, in terms of area
planted (production), marketing, pricing, processing and cotton input markets.

The liberalization of the cotton sector began with actions of the government in 1988-89 to
increase procurement prices for farm-gate seed cotton. At that time the GOE wanted to reduce
the gap between domestic cotton prices and world market prices. Thiswas seen as necessary to
reducethe potential severity of the adjustmentsthat would be required when market liberalization
occurred.

In late 1992 and early 1993 the GOE agreed to establish a free -market system for cotton
production and marketing beginning with the cotton crop planted in 1993. The GOE a so agreed
to eliminate compulsory delivery of cotton and alow free and equal accessto al markets by any

From the Arabic wording of the instructions, it is not clear as to whether the private sector share is
divided as follows:. 3.8 percent for exports and 34.2 percent for local distribution, or 10.0 percent for export
and 28.0 percent for local distribution.
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privateor public trader. Thus, the 1994/95 cotton marketing season should be considered thefirst
year of cotton market liberalization.

For the 1994/95 marketing season the government established a guaranteed floor price
system. Major objectives of the floor price policy were :

a) Stabilize cotton prices at the producer level.

b) Stabilize the incomes of cotton producers.

c) Stabilize domestic cotton production.

d) Exploit the comparative advantage of the country in cotton production, especially ~ for
extralong staple (ELS) and long staple (LS) varieties.

2.1 An Overview of the Structure of the Cotton Industry

Most Egyptian farmers grow cotton at one time or another, though in any given year only
about 500,000 are growing cotton because of the crop rotations. The cotton/textile subsector
includes producers, coops, PBDAC sales rings, public and private traders, public and private
ginners, spinners, weavers, manufacturers of ready made garments (RMG), and input service
agencies.

In general, the Egyptian cotton economy is affected by policies which influence::

a) Cotton production and income of cotton producers through the price of seed cotton.
b) The efficiency of the marketing and ginning subsectors.

¢) The export performance of the cotton industry.

d) Input markets related to cotton production.

€) The profitability of competing crops.

2.2 Production and Marketing of Seed Cotton

Allowing Egyptian farmersfull freedom in decision making intheir cropping programin 1993
was a significant change for the cotton subsector. The area planted to cotton declined in 1994
and 1995. Asshownin Table C-1, actual pricesreceived by farmersdeclined dightly in 1993, and
discouraged plantings in 1994 and 1995. A significant increase in cotton area did occur in 1996,
which can attributed to the very favorable cotton prices of 1995 and the high floor prices
announced for 1996.

Private traders had their first opportunity to buy seed cotton in 1994-95, and they purchased
one third of the crop. In 1995-96, private and public traders competed for the relatively small
crop, driving prices up. The private sector increased its share to about 60% of the seed cotton.



TABLE C-1: AREA, YIELD AND PRODUCTION OF SEED COTTON, 1990-96

Y ear Area Yied Production Procurement Price**
(feddans) | (kentars/feddan) (000 for
kentar s)* Giza 75
1990 993,047 5.21 5.169505e+27 2.37277298281e+20
1991 851,283 5.93
1992 840,267 7.15
1993 884,310 7.78
1994 721,443 6.00
1995 710,207 5.72
1996 929,757 6.13

Source: MALR and Krenz, Liberalization of Cotton Marketing in Egypt, 1993-1997
* Note: A kentar of seed cotton equals 157.5 kg.
** Note: Technically, the procurement price was afloor or minimum price as of 1995.

In 1996-97, the guaranteed floor price of cotton, set in February 1996, ended up being higher
than the world market price by harvest time. Consequently, private traders stayed out of the
cotton market. In that year the GOE paid about LE 700 million to subsidize the relatively high
floor pricefor cotton producers. A survey of 312 cotton farmersin 8 governoratesin Nov.- Dec.
1996 showed that:

a) Farmersreceived their paymentsfor cotton sold to PBDAC salesring athough with some
delay.

b) 62% of producers thought that the government was making a profit in buying cotton at
the floor price.

c) Lack of market information, especially related to cotton floor prices, was reported by
about 87% of the sample.

d) A deficiency payment system would alow the private sector to participate in the seed
cotton market when the GOE maintains a floor price above world market prices. This
would necessitate development of a monitoring system in order to determine whether
farmers are receiving the floor prices.

2.3 Ginning and Textile Mills

DuringMarch-April 1997, aresearcher for GTZ’ sCotton Sector Promotion Program (CSPP)
interviewed officials (mainly managers) of many cotton trading, ginning and spinning companies
(both private and public) regarding cotton marketing topics, especially those relating to current
liberalization and privatization policies in that important subsector. The conclusions of the study
can be summarized as follows:

a) Thereisconsiderable over capacity among the 72 gins currently operating nationwide.
b) Most of these gins are old and require a lot of hand labor.



¢) The ginning charges were set by the GOE at 14.5 LE/kentar of lint some years ago and
have not changed since. There is insufficient incentive for improving the quality of
ginning.

d) 18 public gins were leased by private companies in 1994-95.

e) Two of thefive public sector ginning companies have been sold to the private sector, and
privatization is being considered for two other public ginning companies.

f) Many of the gins are attractive to the private sector because of their high land value, due
to their prime locations in major cities.

g) Privatization of thetextile millshas not really started. Excesslabor, high debt burdens and
a scarcity of operating capita are still hampering their profitability and diminish their
attractiveness to potential investors.

h) Many mills have large inventories of unsold products because of poor marketing.

2.4 Cotton Exports, Imports, Spot and Future Markets

Major findings could be summarized as follow:

a)

b)

Egyptian cotton exports have during the |ast decade varied heavily from one year to another
(between 51,000 and 358,000 bales). Consequently, foreign textile millsworking with extra
fine cotton have turned to U.S. Pima, the export market share of which has expanded
considerably.

ALCOTEXA sets weekly minimum export prices for different Egyptian cotton varieties,
these prices are set as the marketing/export season opens on September 15 of each year, and
tend to move only upwards rather than fluctuate according to supply and demand.

Egypt opens its export season only on a specific date in September, so that all buyers hav
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Egypt could gain very much by exporting its high quality LS and EL S cotton and importing
short and medium staple cotton for local spinning and textile manufacturing. Rulesfor lint
imports must be stated clearly and simply.

GOE should establish a committee consisting of al ALCOTEXA members to determine
whether the cotton spot market, MinaEl Bassal, should remain open. By contrast, there may
be aneed for a cotton futures market in Egypt.

2.5 Concluding Suggestions about Monitoring & Impact Assessment Priorities

a)

b)

d)

It would be helpful if the CSPP would publish standard errors for important sample
estimates derived from its survey. The sample of 300 cotton growers in 8 governorates
represents only 0.06% of thetotal population. It may have been too small to serveasabasis
for generalizing its findings.

A field survey of domestic cotton traders (both private and public) would provide an
accurate figure concerning the extent to which the private sector is participating in the
domestic cotton market.

Coordination between MVE and RDI activitiesisneeded in order to obtain abroad picture
concerning the Egyptian cotton economy.

A follow up of the privatization program in the ginning, spinning, weaving and RMG
producing industries should take place in order to evaluate and investigate the potential
effects of that privatization on :

1) New investments in these businesses.

2) Employment and labor productivity.

3) Adoption of Improved technology in the cotton subsector.
4) improvement in marketing efficiency in that industry.

3. WHEAT SUBSECTOR AND POLICY REFORM OVERVIEW



Whest, and its main derivative, bread, are the most significant elementsin the Egyptian diet,
providing more than onethird of the daily caloric intake of Egyptian consumers. In 1996, average
per capita consumption of wheat amounted to 197 kg/year, constituting one of the highest levels
of per capita wheat consumption in the world. Due to increased profitability relative to other
crops and the use of better yielding and more resistant varieties, domestic production of wheat
has increased significantly during the past few years, satisfying 47 percent of domestic
consumption. Given the strategic importance of whesat and bread for Egypt’ s food security, the
Egyptian government considers whest as a high priority subsector.

Dr. AblaM.Abdl-Latif (1997) summarized evolution of the current (asof May 1997) wheat
policy environment as follows:

. The economic reform that started in 1987 included the cancellation of mandatory deliveries
and the replacement of the procurement price with afloor price for wheat.

. Widespread liberalization of the sector took place in 1992 when the private sector was
allowed to import 72 percent extraction wheat flour and bran.

. Both public and private millers were given permission to produce, exchange, transport and
trade in the 72 percent extraction wheat flour and procure the needed wheat from the
domestic and/or foreign markets.

e  All'handling, processing, transport and distribution of the 82 percent extraction whest flour
remains under the control of the government.

IFPRI (1997) examined the wheat subsector in Egypt in greater detail. The study identified
policy options to strengthen the emerging private marketing system for wheat, while minimizing
the cost of transition to a private-sector-based system. The study concentrated on two main
tasks: a) determine existing wheat market imperfections and develop preliminary hypotheses
regarding government support and regulation of wheat and wheat flour trade and marketing; and
b) identify policy scenarios to reduce potential negative impact of reforms on producers,
consumers, and price stability.

Prior to 1987, wheat production, marketing and trade were heavily controlled by the
government through compulsory wheat area allocation and procurement quotas. These quotas
were replaced by optional deliveriesat fixed prices, which were raised significantly, and are now
close to international prices. By 1993, public mills and private traders were allowed to import
wheat grain to be milled into 72 percent flour. However, the marketing and imports of wheat
grain for transformation into 82 percent flour are still controlled by the government. Subsidies
on 72 percent and 76 percent wheat flour were eliminated in 1992 and 1996, respectively.
However, the subsidy on 82 percent wheat flour and baladi bread remains, creating significant
annual subsidy costs. The government till intervenes in wheat trading by imposing ceilings on
the sale prices of 72 percent flour, and by restricting local millersfrom producing 82 percent flour
from local whesat and 72 percent flour from imported whesat. These restrictions create incentives
for excessive consumption, leakage and waste of subsidized flour and bread.

3.1 IFPRI CGE Modd Findings



In 1994-95 IFPRI surveyed 2000 wheat tradersin 18 governorates to examine the structure
and operation of the wheat marketing system some ten years after the initiation of the reform
process. A Computable General Equilibrium (CGE) model, based on 1994/95 data, was used to
simulate quantitatively the short-run equilibrium effects of changesin three critical areas of whesat
policy: @ consumer subsidies, b) producer subsidies, and responses of the domestic economy to
changesininternational whest pricesunder alternative policies, including atariff-based mechanism
for limiting domestic price instability.

The results show that changes in the wheat sector may have a strong impact on
disaggregated household welfare and on the agricul ture sector, but much smaller effectson macro
indicators such as real GDP and unemployment. The more specific findings are as follows:

. Elimination of the bread and flour subsidies for al households would raise the budget
surplus by around 0.6 percent of GDP. The negative welfare impact will be most heavily
felt by low-income households, whose welfare would decline by about two percent.

. Substituting a wheat-maize flour blend (with 20 percent maize) for all-whest flour in the
production of subsidized bread will lead to a reduction in subsidy spending.

. Subsidizing wheat producer pricesto raise the self-sufficiency ratio of wheat would be very
costly to the government, in addition to leading to adrastic redistribution of incomein favor
of the rura population.

. Fluctuations in whest international prices lead to large changes in the government subsidy
costs and foreign exchange needs.

. The results under aternative scenarios of wheat and flour subsidies and self-sufficiency
ratios, show that price increases boost wheat production, raising self-sufficiency and
agricultural incomes but reduce household welfare, especially for the urban poor.

. The use of flexible import tariffs to keep domestic prices at the level of athree-year moving
average of world prices shows that such a policy reduces the fluctuations in household
welfare, factor incomes and wheat self-sufficiency by around two thirds.

3.2 Policy Reform Implications of the IFPRI Wheat M arketing Survey
Some important implications of IFPRI’s work on wheat marketing are as follows:

. Improve the Policy Environment for Wheat Marketing. There is no speciaized wheat
marketing sector yet that can be targeted by policy. Therefore, improvementsin the overall
environment for private sector participation in domestic agricultural trading, more than
specific policiesfor thewheat trading sector, are necessary to promotethe emerging private
wheat marketing sector.

. Ensure Consistency and Continuity in Policy Changes. The frequent and inconsistent
changesin policiesraise the level of uncertainty with respect to investments and expansion
of private sector activities in the marketing sector. New policies should be subjected to
rigorous ex-ante evaluation to ensure consistency and stability in the policy environment.
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3.3

Encourage Long Distance Trading and Improving Integration among Regional Markets.
Policy changes need to be adopted to encourage private sector involvement in long-distance
trading and to improve linkages between local markets. The projected studies of the subsidy
system and the milling sector should provide the needed information to propose aconsistent
package of policies for wheat marketing and milling and bread pricing.

Subsidy Cuts and the Poor. It is preferable to improve targeting but avoid dismantling
support to low-income househol ds unless alternative price stabilization measures have been
put in place.

Price Sability. The CGE simulations suggest that aflexible tariff keeping domestic wheat
prices at amoving average of international prices could effectively reduce the transmission
of internationa price instability without any significant negative side effects.

IFPRI Plan of Work to June 1999
IFPRI prepared a work plan for the period April 1997 to June 1999 that covers:

Food Subsidies. IFPRI will assess &) the economic impact and targeting of food subsidies,
and b) the political feasibility of subsidy options.

Income and Employment Generation. |FPRI will preparethefollowing analyses:. a) poverty
profile, b) study of the determinants of unemployment, c) study of the determinants of
accessto micro enterprise credit, d) macro/micro impacts of subsidy options, €) acase study
of PBDAC rural finance services, and f) a case study on settlement of newly developed
lands project.

Foodgrain Market Liberalization. IFPRI will complete the following studies: &) milling
sector survey, b) wheat producer survey, ¢) study on the wheat market price formation
process, d) study on adjustment of wheat producersto market reforms, and €) study on the
expected response of producers to liberalized wheat markets.

The various IFPRI studies will provide a baseline on the wheat subsector, including

information on the following variables:

Changes in private sector participation in agriculture marketing and agribusiness.
Changes in marketing margins.

Changes in employment.

Changesin producer and consumer incomes and welfare.

Price stability.

Reduction of subsidy cost.



APPENDIX D
GOALSAND INDICATORS: SOME SUGGESTED REFINEMENTS



In reviewing the APRP Goals and Indicators, some of the APRP objectives and indicators
identified for measuring impacts are not necessarily consistent with two of the goals: increased
productivity of public and private investmentsin land reclamation (C.1) and improved allocation
of water (C.2). Achievement of several objectivesin Section C would not necessarily contribute
to achieving these goals or lead to an improvement in the economic welfare of the population
of Egypt. In particular, severa of the objectives as now stated seem to ignore significant
economic and hydrologic realities of Egyptian agriculture; they emphasize the benefit side, but
ignore costs associated with implementing land and water policy initiatives. In this appendix we
examine these objectives and propose an aternative formulation that is more likely to contribute
to attaining these goals.

The question of precisely specifying objectives is important. Although convenience of
measurability needs to be considered, it should not become the driving force; objectives should
be chosen more for relevance than convenience. To do otherwise is to risk obtaining a correct
answer to the wrong question.

1. OBJECTIVE C.1.1: SPECIALIZING IN HIGH VALUED CROPS ON
RECLAIMED LANDS

Thisobjectiveisproblematic, in that it assumesthat growing high valued specialty products
(such as perishable fruits and vegetables) is a sufficient condition for achieving the overall goal
of improved economic returnto investmentsin reclaimed lands. Thisassumption may not betrue.
High valued crops do, by definition, generate more income per acre than most conventional field
crops. However, they tend to generate correspondingly higher costs of production that include
not only fertilizer, pesticides and labor, but also scarce managerial skills and risk-taking
predilections on the part of owners.

Specialty crops are more subject to both production and price risks. For many of the newly
reclaimed lands, markets are distant, so revenuesfor perishabl e products must account for special
transportation and storage expenses. From the nation's perspective, demand for speciaty crop
outputs is not perfectly elastic with respect to price. Neither the domestic nor export markets
may be able to absorb as much specialty crop output as Egypt is capable of producing during
particular market windows (early/l ate season; counter-season) without significantly driving down
prices. The high returns over out of pocket costs are, thus, asignal not only of the scarcity of the
speciaty products themselves, but also the scarcity of the favorably located water and land
resources needed to produce them and the technical, manageria and entrepreneuria skills
required to pull it all together. Because of this many farmers, in developed and developing
countriesalike, prefer to limit production of specialty crops, balancing such cropswith less costly
and less risky crops.

This objective would be better stated as “Farmers on reclaimed lands choosing cropping
patterns that are economically efficient after considering al costs.” The objective could then be
verified by means of cropping system studies that identify efficient and inefficient cropping
patterns, with annual follow up studies to document the extent to which those patterns are being
followed on the new lands.



2. OBJECTIVE C.2.2: INCREASE WATER USE EFFICIENCY IN THE NILE
IRRIGATION SYSTEM

In the context of irrigation water management, theterm "water use efficiency” usually refers
to atechnical measure of efficiency, aratio of physical output to physical input. In the case of
irrigation, there are numerous efficiency measures, but they mainly refer to the ratio of water
usefully evaporated and transpired from plants and soils o the amount diverted to the farm (or
perhapstheregion). Water management techniqueswhich improvetechnical water use efficiency,
such as shifting to more efficient water application techniques (lined ditches; sprinklers, etc) are
not cost less, and therefore do not necessarily improve the economic efficiency of water
allocation.

Further, the geographic area for which technical efficiency is calculated is crucial. For
example, it istypical inthe Nileirrigation system that water use efficiency onthefarmislow (30-
50%), reflecting the fact that the farmer applieswater liberally, well above crop needs. However,
because water applied in excess of crop evapotranspiration requirements returnsto the River via
the drainage system, or via underground aquifers, the "wasted" water is subsequently available
for reuse (although somewhat degraded in quality). Therefore, even though in the Egyptian
irrigation system farm-level irrigation efficiency islow, system efficiency (considering the entire
irrigation service area from Upper Egypt to the point where drainage waters are released to the
sed) is relatively high (Keller and Keller, 1995). Steps which improve on-farm water use
efficiency may not improve system efficiency, but will cost resources to accomplish.

Improvements in water use must be scrutinized carefully to assure that they lead to an
improvement in basin wide economic efficiency with respect to the allocation of water.
Interventions which reduce evapotranspiration (such as changing to crops which transpire less
water), rather than simply reducing applied water, are more likely to improve system-wide
economic efficiency than those that just increase technical efficiency. Substitution of sugar beets
for sugar cane or cotton for rice are said to save real or "wet" water in thisway in Egypt.

An economic statement of this objective has more generality. The objective could be stated
as"Increase the economic efficiency of water usein the Nileirrigation system.” In the economic
sense, improved allocation of water occurs when the net benefits to the scarce water, land and
capital resourcesaremaximized. Only whenapolicy interventionyieldsmoreinincremental value
of output than the associated incremental cost is the allocation of water and other resources
improved. Thisismeasured by abenefit-cost ratio (aratio of incremental benefitsto incremental
costs) or by anet present value or internal rate of return computation.

3. OBJECTIVESC.3.1,; C.3.2; C.3.3: ENHANCED SUSTAINABILITY OF EGYPT'S
AGRICULTURAL PRODUCTION SYSTEM

Each of the three objectives under C.3. could benefit from reformulation aswell. C.3.1is
"Improved water quality”, and C.3.2 is "Reduce soil salinity and waterlogging”. Water quality
and soil salinity are both technical measures, so a critique of C.3.1 and C.3.2 would be similar
to the discussion above regarding water use efficiency. Improving either of them would yield
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some benefits, but would aso involve costs (either as expenditures or as foregone benefits).
Hence, assessing the impact of these sorts of improvements requires an evaluation to determine
if the benefits exceed the costs. Some water quality improvements will justify their costs, but
many will not. Similarly, some accumulation of salinity in soilsis an inevitable consequence of
long-termirrigationinan arid climate. Recognizing that eval uation of proposalsto reduce salinity
and waterlogging are complex dynamic optimization problems, such proposals are best assessed
by balancing the long-term economic benefits against the economic costs.

Objective C.3.3 states. Increase crop productivity per unit of land. As a measure of
productivity, such a simple calculation has important limitations. In effect, it attributes all
productivity gains to the land resource, and does not recognize the contribution of other inputs,
such ascapital, water, |abor, publicly supported research and extension, etc. Productivity isbetter
measured in total factor terms, or in terms of the independent contribution of individual inputsto
total productivity. Section 5.2.1 describes how to approach this subject with datathat isreadily
available.



