
THE CHAIRACTERISTICS AND DETERMINANTS OF FOOD CONSUMPTION OF POOR
 

HOUSEHOLDS IN URBAN MALI
 

Volume I: Text
 

A thesis
 

Presented to the Faculty
 

of
 

The Fletcher School of Law and Diplomacy
 

by
 

MELANEE LYNN LOWDERMILK
 

in partial fulfillment of the requirements for the
 

Degree of Doctor of Philosophy
 

AUGUST/1991
 



THE CHARACTERISTICS DETERMIkNtS OFFOOD CONSUMPTION OF POOR 

' 
HOUSEHOLDS IN URBAN MALI 

Vol me ::I Text
 

& thesis
 

Presented to the Faculty
 

of,
 

The :Fletcher School of Law andDiploacy
 

by
 

MELANEELYNN LOWDERMILX
 

In partial fulfillment of the requirements for the
 
Desree of Doctor of Philosophy
 

AUGUST/1991
 



Education 

1982• 
1991 

1978. 
1982 

Work Experience 

January 1991-
Present 

March 1989-
September 1990 

July,1986, .-
November 1988 

MELANEE LOWDERMILK 

THE FLETCHER SCHOOL OF LAW AND DIPLOMACY, 
TUFTS UNIVERSITY MEDFORD, MA 

Ph.D., August 1991. Dissertation titc: The hmcteristics and Detel minants 
of Food Consumption of Poor Households in Urban Mali. M.A.LD., May 1986. 
Fields of Coicentration: International Food and Agriculture, International Trade 
and Commercial Policies, and Comparative and Developmental Politics. Recipient 
of Tuck Grant, Mary Pillsbury Lord Fellowship, and Shell Fellowship. 

BROWN UNIVERSITY PROVIDENCE, RI 

Bachelor of Arts degree in International Relations and Economics. Areas of 
Concentration: Economics, Political Science, and History. Recipient of Gates 
Foundation Scholarship and Elks National Foundation Scholarship. Activities 
included Brown International Association (Vice President and Executive Board 
member); Cultural Board member, toured the People's Republic of China with a 
select university choral group. 

US DEPARTMENT OF AGRICULTURE/USAID WASHINGTON, DC 

Sabel Food Security Coordinatr. Provide analytical assistance on Sahel food 
security issues and trends to A.I.D.'s Africa Bureau, USAID field Missions, 
Sahelian governments, and regional organizations (Club du Sahel/CILSS). 

FOOD NEEDS ASSESSMENT PROJECT/USAID WASHINGTON, DC 

onsultant Conducted food needs assessments and training in African countries. 
Responsibilities included: (i) undertaking assessments of the food supply and 
utilization situation - magnitude and commodity composition of the national food 
deficit/surplus; and (ii) training of USAID and host government personnel in the 
Food Needs Assessment Methodology ad Template/Software. Assessments 
conducted in Guinea, Madagascar, Mauritzinia, Rwanda, Tanzania, and Zaire. 
Addioiml training conducted in Cote d'Ivoire, Kenya, and Rome, Italy (WFP). 

TUFTS UNIVERSITY/USAID BAMAKO, MALI 

Project Field Director, Ycod Price Policy and Consumption Research Project. Set 
up offices in the Ministere du Plan: hired and trained Malienne staff in field work, 
coding, data entry, and analysis using microcomputers. Analyzed4 data, wrote 
report, and yresented findings to host government, donor, and A.I.D. officials. 
Utilizing expenditure data collected by the direction Nationale de la Statistique, the 
project collected and analyzed supplementary quantity data on pri.cipal food items 
to empirically determine the effects of food policies on consumption in urban 
areas. 



Febru ry1986 
May 1986 " 

Summer 1985 

Ja r184. 
iunm 1985i 

Summer 1984 

S mmer'1983 

Publications 

Computer Skills 

rersonal 

References 

WORLD BANK WASHINGTON, DC 

R , The Special Office for African Affairs. Researched and wrote 
a paper on Aid Coordination and Long-term Agricultural Development Strategies 
using Ghana and Cote d'voire as case studies. Specific issues addressed included 
Aid Coordination at the Sectoral Level, Food Aid, and Agricultural Research. 

WORLD BANK WASHINGTON, DC 

Simmerlnltem, West Affice Country Programs. Researched and prepared a 
bibliography on economic development in Senegal, Mauritania, The Gambia, and 
Chad. Wrote a Divir.ion Working Paper assessing current research emphases and 
constraints to economic policy refora. 

THE FLETCHER SCHOOL OF LAW AND DIPLOMACY MEDFORD, MA 

Research Assistant to Ambassador Leonard Unger in Diplomacy Division. 
Assisted in courses in Southeast Asian Diplomatic History and Negotiation. 

U.S. AGENCY FOR INTERNATIONAL DAKAR, SENEGAL 
DEVELOPMENT 

EcnomicJntem. Researched and analyzed river basin development strategies 
including telecommunications assessment, health policy, and integrated 
development cI the upper valley. Met with government officials from Senegal, 
Mali, and Mauritania, (OMVS), to discuss regional project components and 
funding. Participated in USAID Committee selection process for a technical 
assistance contract for th.- Gambian river basin project. 

U.S. AGENCY FOR INTERNATIONAL KINSHASA, ZAiRE 
DEVELOPMENT
 

Specil Assistant to Program Officer. Evaluated sample survey methodologies 
addressing the issues of rural income and labor use. Met with directors of donor 
agencies, gov-mrmen2 officials and researchers to discuss potentials and constraints 
to data collection. Traveled to Bas-Zaire with Ministry of Agricultmue officials to 
obaerve conducting of Farm Household Survey. Drafted a questionnaire and 
conducted field-work and pretesting in rural Zaire. 

Beatrice Lorge Rogers and Melanee L. Lowdermilk. Food Prices and Food 
Consumption in Urban Mali. Final Report of the TuftsIDNSI/AID Food Price 
Project. Tufts University School of Nutrition, Medford, MA. October, 1988. 

West Afrc*Bibliography: Chad.The Gmb. hMauritania.and Senegal. With a 
Overview of the Literature, WA2DB Working PapersfReports. (West Africa 
Country Programs II,Division 2B, The World Bank, Washington, DC ), March, 
1986. 

Proficiency in MS-DOS, Lotus 123, SPSSX and SPSS PC+ Data Entry and 
Statistical Packages. 

Born October 5,1959 in Lahore, Pakistan. Fluent French. 

Available upon request. 

iv~
 



ABSTRACT
 

Seventy-six percent of poor.households are calorie deficient in
 

urban Mali. This research identifies characteristics of the poor
 

population and of their behavior (Price and income responsiveness) to
 

inform the design of intervantions.to increase their calorie
 

consumption. The methods of analysis were a descriptive assessment of
 

consumption, demographic,, and employment-characteristics of poor
 

households, and an econometric analysis of the determinants of food
 

consumption.
 

Consumption patterns,of Ipoor and wealthy'households are strikingly
 

similar. Caloric "deficiency is concentrated it* the lower 5 per capita 

exPenditure deciles. As expenditure rises the proportion of calories
 

fromfood groups remains stable, while calorie consumption levels rise
 

dramatically. There is no:inferior food. The multivariate analysis
 

shows a higher responsiveness of the poor-than the wealthy to changes in
 

expenditure. Regression results indicate substitutability between rice
 

and coarse grains for poor households: 'when millet/sorghum prices
 

Increase, rice substitutes for coarse grains.. A symmetrical
 

relationshiD was not observed for increases in rice prices. Home
 

production of food has a positive impact on consumption. The analysis
 

of demographic/employment characteristics shows: (i) Poor households
 

have more children than wealthy households. (ii)'Emolovment ntructure
 

http:intervantions.to


'
 across households is: smilar, (iii) Low levels ofteducation are
 

concentrated -among the poor., 

Long- term economic growth is a necessary, but insufficient 

condition for poverty reduction. AdditLonal interventions are needed to 

ensure that the benefits of growth reach and'enhance the consumption." 

possibilities of the poor. 

Based on this research, several interventions are available,to
 

increase calorie consumption by the poor. First, the high income
 

responsiveness of the poor suggests that income generating activities
 

would improve their access to food. Income transfers, although
 

effective, would be prohibitively costly. The lack of an inferior food
 

indicates that itwill be difficult to efficiently target sub-groups
 

within the population through price policy.' Second, increasing home
 

production of staple foods may augment consumption in certain cities.
 

Third, there is a role for modern family planning practices. Fourth,
 

increasing the access of the poor to education may provide the long

term basis for improved levels ofincome'and hence food consumption
 



,TABLE OF CONTENTS 

ACKNOWLEDGMENTS ' ....... .. .
 

LIST•OF FIGURES ....... ............... ...... . ...... :; .11
 

LIST OF TABLES .......... . . ,...... ........... . ...... ,. .iv
 

CHAPTER 1. INTRODUCTION
 

1. Scope of the Problem-,..	 * .................. *...
.....1
 

2. 	'Conceptual Framework:.......................... 3
 

3-	 Methodology ...... 

4. 	 Research Questions ... .......... 7...
 

5. 	 Hypotheses to be Tested ...... . .......... 8
 

6. 	 Organization of the Disseration.,1
 

CHAPTER 2:. ": 	 LITERATURE
REVIEW OF,THE 

.	 Introduction .......................... .12
 

::2. Food Consumption Analysis ............. .... .
 
2.1 'Engel's Law ............ ................ 16
 
2.2 	 Bennett's Law ............ r......17
 
.3 	 The Slutsky Equation: Substitution
 

and Income Effects of Price Changes .......... 18
 
2.4 	 Estimation of Consumption Parameters:
 

Price and Income Elasticities of Demand.......20
 
2.5 	 Functional Specifications of the
 

Demand Function .............................. 23
 
2.6 	 Food Consumption Studies .................... 25
 

: Welfare Effects
3" 	 Structural Adjustment
on the Poor ............................... ....... 30
 
3.1 	 Welfare Effects on the Poor ...... 30
 
3.2 	 Measures to Mitigate the Adverse Effects:"of 

Adjustment on the Poor ........ ...- 32 
3.3 	 Sectoral Adjustment to Mali: Cereal ..
 

Market Reform ...................... .. 34
 

4. 'Poverty Alleviation: Targeting the Poor ..... .. 36
 



TABLE'.OF CONTENTS (continued)
 

5 Food Security . . ................................ . 45
 
5.1 	 Chronic and Transitory Food Insecurity.......47
 
5.2 	 Who are the Food Insecure ............ . B
 
5.3 	 Appropriate Unit of Analysis ....... .... 49
 
5.4 	 Reducing Chronic Food Insecurity: 

Policy Implications .................. I.. . 
5.5 	 Entitlements . .50
 

6. 	 Conclusions .............. 51
 

CHAPTE '3. HISTORICAL BACKGROUND -- FOOD POLICY REFORM IN,MALI 

1. Introduction ........................ 	 ...... 54
 
1.1 	 Background ................................ 55
 
1.2 	 Cereals Policy in the Post-Independence
 

Period (1960-1981) ....................... . .. 58
 

2. Cereals Pricing and Marketing Reform ............. .61
 

2.1 	Reform Objectives and Measures Implemented ....61"
 
2.2 	Cereals Production and Prices:
 

1985/86 and 1986/87 ...................... .. 65
 
2.3 	Rationale for the TUFTS/DNSI/USAID
 

Study of Food Prices and Consumption
 
in Urban Mali ............................. ..66
 

2.4 	Outcomes of the Reform Process .............. 68
 

3. 	 The Effects of Cereals Market Reform
 
on Consumers ............................... .. .70
 

Conclusions ......................... ........... 71
 

CHAPTER 4. METHODOLOGY
 

1. Source of Data ................. .... . ...... ... 74
 

2-	 Survey Design + ..... . ..... ...... .. .. . .75
 

3 	 Survey Instrument and Implementation ...... 76,
 

4;. 	 Data Processing..'A,y,.. . ............
 

, .. .. +eee.. •,k
 

http:TABLE'.OF


TABLE OF CONTENTS (continued)
 

5 	 Variables ... ..... .. ... . ............ .78
 
5.1 Per Capita Expenditure . , . . .. ..... * .,.. .. 
.78 
5.2 	 Home Production ............. . . ............. . ..78
 
5.3 	 Food Quantities ............... .. . . . . .79
 

,
5.4 	Food Prices . .80................ ..... ,* 


Calorie and Protein Consumption per.
5.5 	
.
 

Adult Equivalent ............ . ... .. .. . .80
 
5.6 	Demographic and Socio-Economic Variables ,.i.....81
 

61 	 Data Limitations .................
 

CHAPTER5. CONSUMPTION CHARACTERISTICS OF THE POOR
 

1. Introduction ........................ 	 83
 
1.1 	Sample Stratification by
 

Income (Expenditure)................ 85
 
1.2 	 Per Capita Expenditure Deciles ............... 87
 
1.3 	 Food Share of Total Expenditure ........ . 88
 
1.4 	 Calorie Consumption as a Percentage of
 

Recommended Intake Levels .................. 8
 
1.5 	 Cereal Shares of Food Expenditure.........
 
1.6 	 Efficiency of Food Expenditure ...................95
 
1.7 	Dietary Quality: Starchy Staples Ratio.......96
 
1.8 	Inferior Goods ....................... ..
 

2 	 Drawing the Poverty Line: Defining the Poor in
 
Urban Mali ............................ .97
 
2.1 	 Caloric Adequacy ....................... 100
 

3. 	 Expenditure and Consumption Patterns of the Poor ..103
 
3-1 Food as a Share of Total Expenditure ........ 104
 
3.2 	 Non-Food Expenditure ....................... 104,
 
3.3 	 Percentage of Food Expenditure Allocated
 

to Food Groups ..............................106
 
3.4 	 Home Production and Gifts ................... 107
 
3.5 	 Food Consumption Patterns of the Poor ....... 110
 

3.5.1 	Principal Sources of Calories ........ 111
 
3.5.2 	Principal Sources of Protein ......... 114
 
3.5.3 	Rice as the Preferred Cereal ......... 114
 

3.6 	 Regional Differences ......................... 115
 
3.6.1 	 Poverty Incidence and Depth
 

Indicators ........................... 115
 
3.6.2 	Food Expenditure Shares by Region ....116
 
3.6.3 	Cereal Prices ........................ 119
 
3.6.4 	Targeting Interventions by Region ....120
 

4. Empirical Findings and Policy Implications........122
 



TABLE OF CONTENTS (continued)
 

CHAPTER ,6. HOUSEHOLD AND EMPLOYMENT CHARACTERISTICS OF THE POOR 

l.. Introduction .............. 

2., 	 Household Structure .............. . .. .. . ... ~... .12.7.
 
2.1 	Household Size ..... .. . .... 127. 
2.2 	Household Age and Sex Composition ......... 128
 
2.3 	 Sex of Household Head ......................... 129
 
2.4 	Marital Status of Household Head ...... .... 132
 
2.5 	Policy Implications of Demographic
 

Information ............................. . 132
 

3. 	 Employment and Income ....................... .. 33
 
3.1 	 General Employment Characteristics ...... 134
 
3.2 	 Sector of Activity Contributing the
 

Host to Household Income ....................138
 
3.2.1 	Variation by Expenditure (Income) ..... 138
 
3.2.2 	Variation by Region .................... 140
 

3.3 	 Sector of Activity of Household Head ........ 141
 
3.4 	 Primary and Secondary Sectors of Activity:
 

All Adult Household Members ................. 141
 
3.4.1 	Variation by Expenditure (Income) ..... 143'
 
3.4.2 	Variation by Region ................... 143
 
3.4.3 	Women Working Outside of the Home ....146,
 
3.4.4 Household Members with More than
 

One Job ............................... 148
 
3.5 	 Status of Employment: Informal versus
 

Formal Sector ................... 149
 
3.6 	 Seasonal Variation in Unemployment 151
 
3.7 	 Policy Implications of Household
 

Employment Characteristics .................. 151
 

4. 	 Education: Chef du Menage and Household Members .. 56
 

5. 	 Asset Ownership ....................... 157
 
5.1 	 Consumer Durable Goods ...... ... 157
 
5.2 	 Livestock .................. o.6,160
 
5.3 	 Housing and Amenities ............... , :.164
 

5.3.1 Housing Status and Type ..... '...... .164
 
5 3 2 El e ctr i c i t y ... ... ... ..1 6 5 , 
5.3.3 Water ........... 	 . 165
 

5.3.4 Cooking Fuel .............	 166
 
5.4 	 Policy Implications of Asset Ownership and,.
 

Housing/Amenities ... 166
 

6. Empirical Findings and Policy Implications ....... 167
 



TABLE OF'CONTENTS '(continued)
 

CHAPTER 7 !DETERMINANTS OF FOOD CONSUMPTION OF.THE URBAN ,POOR 

'1. 	 Introduction................ 171
 

26 	 Consumer Theory .................. . .... 173
 

3 	 Models of the Consumption Function .
 
3.1 	 Econometric Models ................ 179
 
3.2 	 Econometric Issues ...........
 

3.2.1 Non-Consumption ............ .........184
 
3.2.2 Heteroskedasticity: Pooling of Data .190
 
3.2.3 Multi-collinearity ......... ... 192
 

3.3 	 Data Issues: Time Series versus
 
Cross Section Data .................. ...192
 

4. Specification ............................ 193
 
4.1 	 Double Log Specification of the
 

Consumption Function ........................ 194
 
4.1.1 	Results: Five Southern Cities ........195
 
4.1.2 Expenditure Elasticities of Demand ...195
 
4.1.3 	Own-Price Elasticities of Demand ...... 202
 
4.1.4 	Cross-Price Elasticities of Demand ....204
 
4.1.5 Other Variables Influencing Per
 

Capita Food Purchases ................ 206
 
4.1.6 	Inverse of the Mills Ratio ............ 209
 
4.1.7 	Determinants of Calorie Consumption ...209
 

4.2 	 Double Log Quadratic Specification of the
 
Consumption Function with Price-Expenditure
 
Interaction Terms, (DLQ) ................... 213
 
4.2.1 	Results: Five Southern Cities .....214
 
4.2.2 	Expenditure Elasticities of Demand ....214
 
4.2.3 Own-Price Elasticities of Demand ...... 218
 
4.2.4 	Cross-Price Elasticities of Demand ....219
 
4.2.5 	Determinants of Calorie Consumption ...220
 

5.; 	 Comparison of Double Log and DLQ Elasticity
 
Estimates ............. o.........o...............o221
 

6. 	 Size of the Income Transfer Necessary toRaise
 
Consumption of the Poor to Recommended
 
Intake Levels ........... .......... ... . .. . . .o....223
 

7. 	 Conclusions.... ................. ....... .... 227
 



TABLE OF CONTENTS (continued).. 

CHAPTER 8.-	 CONCLUSIONS AND POLICY OPTIONS .............. 229
 

1. 	Income (Expenditure) and Calorie Consumption ........ 230
 

2, 	Policy Options: Short-term Interventions to
 
Address Inadequate Food Consumption ...... . S....;233
 

2.1 	 Price Subsidies ................. . . 233
 
2.2 	 Income Transfers ............ .. . ........... 3
 
2.3 	 Home Production ................. . 36
'..........2 

2.4 	 Geographic Targeting ........... .. ...237
 
2.5 	 Food Transfers ...........................239
 

3. 	 Policy Options: Long-term Interventions to
 
Address Inadequate Food Consumption ............... 240
 
3.1 	 Expansion of Income Earning Opportunities ...240
 
3.2 	 Family Planning ............................. 241
 
3.3 	 Education ................................... 241
 

4. 	 Future Research ................................... 242
 

APPENDIX 1: 	DNSI Survey Questionnaire and Tufts/DNSI/USAID
 
Data Collection Form, and Adult Calorie
 
Equivalent Units ............................. .. .244
 

APPENDIX 2: 	Stratification of Sample Households by: (A)Per
 
Capita Food Expenditure, and (B)Calorie
 
Consumption Per Adult Equivalent .............. 256
 

APPENDIX 3: 	Tables: Consumption Characteristics of thePoor..262
 

APPENDIX 4: 	Tables: Household and Employment Characteristics
 
of the Poor 	....................................... 
314
 

APPENDIX 5: 	Regression Results: All Cities, Model: Double Log
 
Specification of the Consumption Function Estimated
 
Separately for Poor Households, Wealthy Households,
 
and the Sample as a Whole ......................... 385
 

APPENDIX 6(A): Regression Results: Five Southern Cities,
 
Model: Double Log Quadratic with Price-

Expenditure Interaction Terms ..................... 392
 

APPENDIX 6(B): Estimated Elasticities: All Cities, Model:
 
Double Log Quadratic with Price-Expenditure
 
Interaction Terms ........... ................ 396
 

BIBLIOGRAPHY ............................... ........ 401
 



ACKNOWLEDGEMENTS
 

I-would like to take this opportunity to thank the many~people who
 

made this doctoral resiarch-possible. Among those who urovided their
 

time, support, and counsel, I would like to express my appreciation to
 

my three readers: Professor J. Dirck Stryker, Professor Beatrice
 

Rogers, and Ms. Emmy Simmons (A.I.D). I would also like to thank
 

Professor Alfonso Alba (University of Madrid) and Professor Andrew Rose
 

(University of California/ Berkely) for assistance with statistical and
 

econometric issues. The assistance of Susan Harris (Tufts Nutrition
 

School) and my friend Ellen Cull is also much appraciated.
 

My sincere thanks to the staff of USAID/Mali and DNSI (Direction
 

Nationale de la Statistiques et de l'Informatique) .who'niade this
 

research possible. Also, many thanks to the Project staff who worked
 

with me in Mali'- Moussa Sidibe, Ami Bah, Oumar Diakite, Bakary Diarra
 

Maimouna Diarra, Siga Doumbia, and Adama Telly. The assistance of
 

Cheick Coulibaly (USAID/Mali) and Mark Heim (Louis Berger Associates)
 

was also critical to the success of this effort.
 

On a more personal note, I would also like to thank myparents
 

whose choice to live, work, and bring up their family in developing
 



,
countries provided the impetus'4for this,'work.,- This acknowledgement,ends 

with,a,heartfelt-thank!you to Jeremy OPpeheim who has .beena source..of 

support and lovethroughout this lengthy process: Thank you. for being . 

there: for 'me.
 



LIST.: OF FIGUS
 

Conceptual Framework:T1."Determinants' 
of Consumtion . .... .. 

iii 



Table Number 


3.1 


312 


5.1 


5..2 


5.3 


5 4..
 

5.,5 


5.6 


5.12 


5.23 


5.24 


5.35 


5.36 


5.57 

.58 


Pae
 

Agricultural Production in Mali
 
1981/82 -1986/87 ............................. 56 
Mali: Cereals Policy Reform Measures:. 
1981/82 - 1986/87 ..................... 64 

Sample Characteristics: Households Stratified 
by Per Capita Expenditure Deciles ..... 89 
Sample Characteristics: Percentage of 
Households in Per Capita Expenditure De 
by Region .................................... 90 
Average Calorie Consumption and Deficits, 
by Region and Expenditure Group ............... 93! 

a y .. Consumption and Daily Calorie 
Deficit/Surplus Per Adult Equivalent 
by Season ..................................... 94 
Drawing the Poverty Line by Expenditure Decile, 
Number of Case 1 and 2 Households 99 
Poor and Wealthy Households: Calo 
Consumption as a % of Recommended Intake
 
Levels (Adult Equivalency) 101
 
Poor Households: Percentage of Total
 
Expenditure Allocated to Product Groups, by
 
Decile ......................................... 105
 
Poor Households: Percentage of Food
 
Expenditure Allocated to Food Groups, by
 
Decile ..................................... 108
 
Poor Households: Percentage of Cereal
 
Expenditure Allocated to Individual Cereals,
 
by Decile ........................ ........... 109
 
Calories and Percentage of Calories of Major
 
Food Groups Per Day Per Adult Equivalent, by
 
Expenditure Group ............................. 112
 
Calories and Percentage of Calories of Major
 
Food Groups Per Day Per Adult Equivalent,+by
 
Expenditure Decile ............................ 113
 
Incidence of Poverty: Urban Mali ............. 117
 
Depth of Poverty: Urban Mali ............ 118
 



LIST OF TABLES (continued)
 

61 	 Sex of Household Head, by Region and
 
Expenditure Group ...................
131
 

6.2 	 Household Employment Characteristics, by
 
Expenditure Group ................ 136
 

6.3' Household Employment Characteristics, by
 
Expenditure Quartile ................... 137
 

69 	 Head of Household Characteristics, by
 
Expenditure Group ....................... 142'
 

6.14 	 Employment Characteristics of Survey
 
Households: X of Members in Primary Sectors
 
of Activity, by Expenditure Group ............. 144
 

,6.15 	 Employment Characteristics of Survey
 
Households: % of Members in Secondary Sectors
 
of Activity, by Expenditure Group ............. 145
 

6.34 	 Percentage of Adult Women Working Outside the
 
Home, by Expenditure Group .................... 147
 

6.35 	 Employment Characteristics: Status of
 
Employment of Adult Household Members, by
 
Expenditure Group (Primary Sector of
 
Activity)................................. 152
 

6.36 	 Employment Characteristics: Status of
 
Employment of Adult Household Members, by
 
Expenditure Group ............................ 153
 

6.37 	 Employment Characteristics: Status of
 
Employment of Adult Household Members, by
 
Expenditure Quartile ........................... 154
 

6,49 Education Level of Household Head, by
 
Expenditure Quartile .......................... 158
 

6.'50 	 Education Level of Household Head, by
 
Expenditure Group.......................... 159
 

6.71 	 Household Possessions: % of Households with
 
Consumer Durables and Livestock, by
 
Expenditure Group ...................... 161
 

.6.72 	 Housing and Amenities, by Expenditure Group 163
 

7.1 	 Regression Results: Rice,
 
Five Southern Cities (Model - Double
 
Log Specification of the Consumption
 
Function) .......................... 	 196.
 

7.2 	 Regression Results: Millet/Sorghum, 
Five Southern Cities (Model - Double Log 
Specification of the Consumption 
Function) .......................... ..... . 1971,; 

7.3 	 Regression Results: Peanut-Butter,
 
Five Southern Cities (Model - Double Log
 
Specification of the Consumption
 
Function) .................................. 198
 

V 



LIST OF TABLEs (conttnued) 

Table Number 

7.4 Regression Results: Beef, 
Five Southern Cities (Model - Double Log 
Specification of the Consumption 
Function) ........................ .1.-.... 19g 

7!.5 Five Southern Cities: Number and Percentage 
of Zero Consumers by Commodity and 
Expenditure Group .......................... 200 

7.6+ Regression Results: Total Per Capita Daily 
Calorie Consumption, Five Southern Cities 
(Model - Double Log Specification of the 
Consumption Function)...................... 211 
Elasticities: Rice and Millet/Sorghum, 
Five Southern Cities (odel - Double Log 
Quadratic with Price-Expenditure 
Interaction Terms) ...................... ...... 215 

713 Elasticities: Peanut-Butter and Beef 
Five Southern Cities (Model - Double Log 
Quadratic with Price-Expenditure 
Interaction Terms) .......................... 9 A 

7.14 Elasticities: Total Per Capita Daily 
Calorie Consumption, Five Southern Cities 
(Model - Double Log Quadratic with Price-
Expenditure Tnteraction Terms) ................ 217 

:7.21 Income Transfer Necessary to Raise Consumption 
of the Poor to keconmended Intake Levels: 
2,300 Calories Per Person Per Day, 
Five Southern Cities (Model - Double Log 
Quadratic with Price-Expenditure 
Interaction Terms) ............................ 224 

'7.22 Elasticities: Total Per Capita Daily 
Calorie Consumption, by Expenditure 
Decile, Five Southern Cities 
(Model - Double Log Quadratic with Price-
Expenditure Interaction Terms) ................. 225 

APPENDIX TABLES 

Ai.l Adult Caloric Equivalent Units .................. 255 

l++(A) Sample Characteristics: Households 
Stratified by Per Capita Food Expenditure ..... 258 

1 i(B) Sample Characteristics: Percentage of 
Households in Per Capita Food Expenditure 
Deciles by Region .................. ........... 259 

vi 



LIST IOF TABLES, (continued) 

Table Number
 

2 (A) 

2 (B) 

5.7 


5.8 


5.9 


5.10 


5.11 


5.13 


5.14 


5'.15 


5.16 


5.17 


5.18 


5.19 


5.20 


5,21 


5!22 


5.125 


5.26 


Sample Characteristics: Households 
Stratified by Calorle Consumption Per 
Adult Equivalent ............................. 
Sample Characteristics: Percentage of 
Households in Calorie Consumption Per 
Adult Equivalent Deciles by Region ........... 

260 

261 

Caloric Intake as a 2 of Recommended Levels, 
by Expenditure Group: Adult Equivalency, 
All Cities and Five Southern Cities .......... 263
 
Caloric Intake as a % of Recommended Levels,
 
by Expenditure Group: Adult Equivalency,
 
Bamako and Koulikoro .......................... 264
 
Caloric Intake as a % of Recommended Levels,
 
by Expenditure Group: Adult Equivalency,
 
Sikasso and Segou ............................. 265
 
Caloric Intake as a % of Recommended Levels,
 
by Expenditure Group: Adult Equivalency,
 
Hopti and Kayes ............................... 266
 
Caloric Intake as a % of Recommended Levels,
 
by Expenditure Group: Adult Equivalency,
 
Tombouctou and Gao ............................ 267
 
Percentage of Total Expenditure Allocated
 
to Product Groups, All Cities ................ 268
 
Percentage of Total Expenditure Allocated
 
to Product Groups, Bamako, Koulikoro,
 
Sikasso, Segou, and Hopti ..................... 269
 
Percentage of Total Expenditure Allocated
 
to Product Groups, Kayes ...................... 270
 
Percentage of Total Expenditure Allocated
 
to Product Groups, Koulikoro .................. 271
 
Percentage of Total Expenditure Allocated
 
to Product Groups, Sikasso .................... 272
 
Percentage of Total Expenditure Allocated
 
to Product Groups, Segou ..................... 273
 
Percentage of Total Expenditure Allocated
 
to Prodict Groups, Mopti ...................... 274
 
Percentage of Total Expenditure Allocated
 
to Product Groups, Tombouctou ................. 275
 
Percentage of Total Expenditure Allocated
 
to Product Groups, Gao ........................ 276
 
Percentage of Total Expenditure Allocated
 
to Product Groups, Bamako ..................... 277
 
Percentage of Food Expenditure Allocated to
 
Food Groups, by Expenditure Group ............. 278
 
Percentage of Cereal Expenditure Allocated to
 
Individual Cereals, by Expenditure Group.......279
 

vii
 



LIST OF TABLES. (continued) 

Tabl u uM. 

15.-'27 Percentage of Food Expenditure 
Allocated to Food Groups, by Region 
and Expenditure Group ........................ 280 

5.28 Percentage of Cereal Expenditure Allocated to 
Individual Cereals, by Region and 

5.29 Expenditure Group ............................ 
Percentage of Households Consuming from Home 

281 

Production/Gifts, by Expenditure Group, All 
Cities ........................................ 282 

:5.30 Percentage of Households Consuming from Home 
Production/Gifts, by Expenditure Group, 

•-11 
Bamako, Koulikoro, Sikasso, Segou, and Mopti 
Percentage of Households Consuming from Home 

.. 284. 

Production/Gifts, by Expenditure Group, 
Kayes ......................................... 286 

5.32 Percentage of Households Consuming from Home 
Production/Gifts, by Expenditure Group, 
Tombouctou .................................... 288 

5-.33 Percentage of Households Consuming from Home 
Production/Gifts, by Expenditure Group, 
Gao........................................ . 290 

5234 Percentage of Households with No Consumption 
From Home Production or Gifts, by 
Expenditure Croup, All Cities ................. 292 

5'.37 Calories and Percentage of Calories of Major 
Food Groups Per Day Per Adult Equivalent, 
by Expenditure Group, Bamako, Koulikoro, 
Sikasso, Segou, and Mopti ..................... 293 

5.38 Calories and Percentage of Calories of Major 
Food Groups Per Day Per Adult Equivalent, 
by Expenditure Decile, Bamako, Koulikoro, 
Sikasso, Segou, and Mopti ..................... 294 

5.39 Calories and Percentage of Calories of Major 
Food Groups Per Day Per Adult Equivalent: 
Kayes ......................................... 295 

5.40 Calories and Percentage of Calories of Major 
Food Groups Per Day Per Adult Equivalent: 
Koulikoro ..................................... 296 

5.141 Calories and Percentage of Calories of Major 
Food Groups Per Day Per Adult Equivalent: 
Sikasso .................... ............. 297 

5.42 Calories and Percentage of Calories of Major 
Food Groups Per Day Per Adult Equivalent: 
Segou ......................................... 298 

5.43 Calories and Percentage of Calories of Major 
Food Groups Per Day Per Ad-,lv Equivalent: 
Mopti ......................................... 299 

viii 



LIST-OF TABLES-.(continued)
 

'5.441 :Calories and Percentage of Calories of Major 
Food Groups Per Day Per Adult Equivalent: 
Tombouctou ...................... 300 

5.45. 	 Calories and Percentage of Calories of Major
 
Food Groups Per Day Per Adult Equivalent:
 
Gao ........................................... 301
 

5.46 	 Calories and Percentage of Calories of Major 
Food Groups Per Day Per Adult Equivalent: 
Bamako ........................................ 302 

5.47 	 Protein (Grams), and Percentage of Protein of 
Major Food Groups Per Day Per Adult Equivalent: 
All Cities ................................. 303 

5."48 	 Protein (Grams), and Percentage of Protein of
 
Major Food Groups Per Day Per Adult Equivalent:
 
Bamako, Koulikoro, Sikasso, Segou, and Mopti 304
 

5.49 	 Protein (Grams), and Percentage of Protein of
 
Major Food Groups Per Day Per Adult Equivalent:
 
Kayes ................................ 305
 

550 	 Protein (Grams), and Percentage of Protein of
 
Major Food Groups Per Day Per Adult Equivalent:
 
Koulikoro .................................... 306
 

i5.51 	 Protein (Grams), and Percentage of Protein of 
Major Food Groups Per Day Per Adult Equivalent: 
Sika.so ...................................... 307 

5.52 	 Protein (Grams), and Percentage of Protein of
 
Major Food Groups Per Day Per Adult Equivalent:
 
Segou ........................................ 308
 

5.153 	 Protein (Grams), and Percentage of Protein of
 
Major Food Groups Per Day Per Adult Equivalent:
 
Mopti ........................................ 309
 

5-.54 	 Protein (Grars), and Percentage of Protein of
 
Major Food Groups Per Day Per Adult Equivalent:
 
Tombouctou .................................. 310
 

.5.55 	 Protein (Grams), and Percentage of Protein of
 
Major Food Groups Per Day Per Adult Equivalent:
 
Gao ......................................... 311
 

5.56 	 Protein (Grams), and Percentage of Protein of 
Major Food Groups Per Day Per Adult Equivalent: 
Bamako .......................... ........... 312
: !5359 Cereal Prices by Region and Round: CFA/Kilo .. 313 

6.4 	 Head of Household Characteristics, by
 
Expenditure Group, All Cities ............... 3i5
 

6.51-	 Head of Household Characteristics, by
 
Expenditure Group, Bamako, Koulikoro, Sixasso,
 
Segou, and Mopti ............. 316
 



LIST OF TABLES(continued).
 

Z,~~i~kxPa~e 

6.6. 	 Head of Household Characteristics, by
 
Expenditure Group, Kayes ............. 317
 

6.71 	 Head of Household Characteristics, by
 
Expenditure Group, Tombouctou ........... 318,;
 

6.8 	 Head of Household Characteristics, by >7
 
Expenditure Group, Gao .................... 319
 

6.10 	 Head of Household Characteristics, by : . 
Expenditure Group, Bamako, Koulikoro,.Segou, 
Sikasso, and Mopti .................... .. 320: 

"6.11 	 Head of Household Characteristics, by
 
Expenditure Group, Kayes ............ 321'v
 

6.12 	 Head of Household Characteristics, by
 
Expenditure Group, Tombouctou .................322
 

6.163 	 Head of Household Characteristics, by
 
Expenditure Group, Gao ..................... 323
 

'6.16 Employment Characteristics of Survey
 
Households: % of Members in Primary Sectors
 
of Activity, by Expenditure Group,
 
Bamako, Koulikoro, Sikasso, Segou, and Mopti. 324;
 

6.17' 	 Employment Characteristics of Survey
 
Households: Z of Members in Secondary Sectors
 
of Activity, by Expenditure Group,
 
Bamako, Koulikoro, Sikasso, Segou, and Mopti .. 325
 

6.18S 	 Employment Characteristics of Survey
 
Households: % of Members in Primary Sectorz
 
of Activity, by Expenditure Group, Bamako ..... 326
 

6.19 	 Employment Characteristics of Survey
 
Households: % of Members in Secondary Sectors
 
of Activity, by Expenditure Group, Bamako ..... 327:
 

6'.20 	 Employment Characteristics of Survey
 
Households: % of Members in Primary Sectors
 
of Activity, by Expenditure Group,
 
Koulikoro .................................... 328
 

:6.21 Employment Characteristics of Survey

% of Members in Secondary Sectors'
Households: 


of Activity, by Expenditure Group,
 
Koulikoro ........................... 329
 

;6.22 Employment Characteristics of Survey 
- Households: % of Members in Primary Sectors 

of Activity, by Expenditure Group, Sikasso .... 330. 
6.23 	 Employment Characteristics of Survey
 

Households: % of Members in Secondary Sectors
 
of Activity, by Expenditure Group, Sikasso .... 331
 

6.24 	 Employment Characteristics of Survey
 
Households: Z of Members in Primary Sectors
 
of Activity, by Empenditure Group, Segou ....... 332
 

x
 



LISTIOF TABLES '(continued) 

6.25 Employment Characteristics of Survey 
Households: % of Members in Secondary Sectors 
of Activity, by Expenditure Group, Segou ...... 333 

6.26: Employment Characteristics of Survey 
Households: % of Members in Primary Sectors 
of Activity, by Expenditure Group, Mopti ....... 334 

6.27. Employment Characteristics of Survey 
Households: % of Members in Secondary Sectors 
of Activity, by Expenditure Group, Mopti ....... 335 

6 28 Employment Characteristics of Survey 
Households: % of Members in Primary Sectors 
of Activity, by Expenditure Group, Kayes ...... 336* 

629 Employment Characteristics of Survey 
Households: % of Members in Secondary Sectors 
of Activity, by Expenditure Group, Kayes ...... 337 

6.30 Employment Characteristics of Survey 
Households: % of Members in Primary Sectors 
of Activity, by Expenditure Group, 
Tombouctou ............................. 38 

6.31 Employment Characteristics of Survey 
Households: % of Members in Secondary Sectors 
of Activity, by Expenditure Group, 
Tombouctou ........................ : 339 

6.32 Employment Characteristics of Survey 
Households: % of Members in Primary Sectors 
of Activity, by Expenditure Group, Gao ......... 340 

6.33 Employment Characteristics of Survey 
Households: % of Members in Secondary Sectors 
of Activity, by Expenditure Group .......... 341 

6:.38 Employment Characteristics: Status of 
Employment of Adult Household Members, by 
Expenditure Group, Primary Sector of Activity, 
Bamako, Koulikoro, Sikasso, Segou, and Mopti .. 342 

6.39 Employment Characteristics: Status of 
Employment of Adult Household Members, by 
Expenditure Group, Primary Sector of Activity, 
Bamako ........................................ 343 

6 .40 Employment Characteristics: Status of 
Employment of Adult Household Members, by 
Expenditure Group, Primary Sector of Activity, 
Koulikoro ................................... 344 

6.41 Employment Characteristics: Status of 
Employment of Adult Household Members, by 
Eupenditure Group, Primary Sector of Activity. ,,,
 
Sikasso ................................... 345
 

xi
 



LIST -OFTABLES (continued)
 

able Number
 

6.42 	 Employment Characteristics: Status of
 
Employment of Adult Household Members, by
 
Expenditure Group, Primary Sector of Activity,
 
Segou .......................................
 

6.43 	 Employment Characteristics: Status of
 
Employment of Adult Household Members, by
 
Expenditure Group, Primary Sector of Activity,
 
Mopti ......................................... 347,
 

61.44 	 Employment Characteristics: Status of
 
Fiployment of Adult Household Members, by
 
Expenditure Group, Primary Sector of Activity,
 
Kayes ........................................ 348
 

6.45 	 Employment Characteristics: Status of
 
Employment of Adult Household Members, by
 
Expenditure Group, Primary Sector of Activity,
 
Tombouctou .................................... 349
6.46 	 Employment Characteristics: Status of
 
Employment of Adult Household Members, by
 
Expenditure Group, Primary Sector of Activity,
 
Gao ..................................... 350
 

6.47 	 Employment Characteristics: Percentage of
 
Unemployed Adult Household Members, by
 
Expenditure Quartile, All Cities .............. 351
 

6.48 	 Employment Characteristics: Percentage of
 
Unemployed Adult Household Members, by
 
Expenditure Group, All Cities ................. 352
 

6.51 	 Education level of Adult Household Members,
 
by Expenditure Group, All Cities ............. 353
 

6.52. 	 Education Level of Household Members Between
 
the Ages of 5 and 15 Years Old, by
 
Expenditure Group, All Cities ................. 354
 

6'.53. 	 Education level of Adult Household Members,
 
by Expenditure Group, Bamako, Koulikoro,
 
Sikasso, Segou, and Mcpti ..................... 355
 

6.54 	 Education Level of Household Members Between
 
the Ages of 5 and 15 Years Old, by
 
Expenditure Group, Bamako, Koulikoro, Sikasso,
 
Segou, and Mopti .............................. 356
 

6.55 	 Education level of Adult Household Members,
 
by Expenditure Group, Bamako .................. 357.
 

6.56 	 Education Level of Household Members Between
 
the Ages of 5 and 15 Years Old, by
 
Expenditure Group, Bamako .................... 358
 

6-57 	 Education level of Adult Household Members,
 
by Expenditure Group, Koulikoro ...... ...... 359
 

xii
 



LIST OF,TABLES "'(continued) 

tab Number 

5Education Level of Household Members Between 
the Ages of 5 and 15 Years Old, by 
Expenditure Group, Koulikoro .............. 360. 

6,59 Education level of Adult Household Members, 

'6.60 
by Expenditure Group, Sikasso ................. 361 
Education Level of Household Members Between* 
the Ages of 5 and 15 Years Old, by 
Expenditure Group, Sikasso .............. 362 

6.61 Education level of Adult Household Members, 
by Expenditure Group, Segou ................... '363 

6.62 Education Level of Household Members Between 
the Ages of 5 and 15 Years Old, by 
Expenditure Group, Segou ...................... 364 

6.'63 Education level of Adult Household Members, 
by Expenditure Grcup, Mopti ............ 365 

6.6 4 Education Level of Household Members Between 
the Ages of 5 and 15 Years Old, by 
Expenditure Group, Hopti ...................... 366 

'6.65 Education level of Adult Household Members, 
by Expenditure Group, Kayes ................... 367 

6.66 Education Level of Household Members Between 
the Ages of 5 and 15 Years Old, by 
Expenditure Group, Kayes .................... 368

6.67 Education level of Adult Household Members, 
by Expenditure Group, Tombouctou .............. 369 

6.68 Education Level of Household Members Between 
* "the Ages of 5 and 15 Years Old, by 

6'69 • 
Expenditire Group, Tombouctou ....... 370 
Education level of Adult Household Members,' 
by Expenditure Group, Gao ..................... 371 

:6.70 Education Level of Household Members Between 
the Ages of 5 and 15 Years Old, by 

. Expenditure Group, Gao...................... 372' 
6.73 Household Possessions: % of Households with 

Consumer Durables and Livestock, by 
Expenditure Group, Bamako, Koulikoro, 
Sikasso, Segou, and Mopti ................... 373 

6.74 Housing and Amenities, by Expenditure Group, 
. Bamako, Koulikoro, Sikasso, Segou, and Mopti .:375 

6.75 Household Possessions: % of Households with 
Consumer Durables and Livestock, by 
Expenditure Group, Kayes ...................... 376 

61.76 Housing and Amenities, by Expenditure Group,, 
Kayes................................ -378 

;:6.77 Household Possessions: % of Households with 
Consumer Durables and Livestock, by 
Expenditure Group, Tombouctou ......... '.......379 

xiii 



Table"Nuber
 

6.78 


679 


6.80 


7.7 


7'.8 


7.9 


7.10 


7.11 


7.15 


7.16 


7.17 


7'18 


7.19 


7.20 


LIST OF'TABLES (continued)
 

Housing and Amenities, by Expenditure Group,
 
Tombouctou .................................. 381
 
Household Possessions: % of Households with 
Consumer Durables and Livestock, by 
Expenditure Group, Gao ................... 
Housing and Amenities, by Expenditure Group, 
Gao ....................................... 

382 

384 

Regression Results: Rice, 
All Cities (Model - Double Log 
Specification of the Consumption Function) .... 387
 
Regression Results: Millet/Sorghum,
 
All Cities (Model - Double Log
 
Specification of the Consumption Function) ..... 388
 
Regression Results: Peanut-Butter,
 
All Cities (Model - Double Log
 
Specification of the Consumption Function)..,.. 389
 
Regression Results: Beef,
 
All Cities (Model - Double Log
 
Specification of the Consumption Function) 390
 
Regression Results: Total Per Capita Daily
 
Calorie Consumption, All Cities
 
(Model - Double Log Specification
 
of the Consumption Function) ............ 391
 
Regression Results: Rice and Millet/
 
Sorghum, Five Southern Cities
 
(Model - Double Log Quadratic with Price-

Expenditure Interaction Terms ................. 393
 
Regression Results: Peanut-Butter and
 
Boef, Five Southern Cities
 
(Model - Double Log Quadratic with Price-

Expenditure Interaction Terms) ................ 394
 
Regression Results: Total Per Capita
 
Daily Calorie Consumption, Five Southern
 
Cities (Model - Double Log Quadratic with
 
Price-Expenditure Interaction Terms) .......... 395
 

Elasticities, Rice and Millet-Sorghum,
 
All Cities (Model - Double Log Quadratic
 
with Price-Expenditure Interaction Terms) ..... 398
 

Elasticities, Beef and Peanut-Butter, 
All Cities (Model - Double Log Quadratic 
with Price-Expenditure Interaction Terms) ..... 399 
Elasticities, Total Per Capita Calorie
 
Consumption, All Cities
 
(Model - Double Log Quadratic with
 
Price-Expenditure Interaction Terms ........... 400
 

xiv 



INTRODUCTION
 

1. ScoDe of the Problem
 

This dissertation examines the relationship between poverty and
 

food consumption in urban Mali. The analysis identifies the
 

characteristics of poor households and estimates the determinants of
 

their food consumption. The purpose of this research is to assist
 

policymakers in designing interventions that can alleviate the worst
 

conditions of poverty, most importantly, inadequate food consumption.
 

An understanding of who the poor are, where they are located, what they
 

eat, and how they respond to changes in income and prices is a critical
 

input for this task. Moreover, information on household characteristic
 

is essential to understanding the employment and income earning
 

possibilities of the poor, and hence their access to food.
 

Mali is one of the poorest countries in Sub-Saharan Africa with-a
 

GNP per capita of $150 in 1985.1 Poverty is pervasive, with inadequate
 

access to food -, due principally to lack of purchasing power -.- Just 

one manifestation of the problems of underdevelopment. It is clear thal 

a substantial portion of the urban population in Mali is poor byalmost 

any deZinition. Low income households lack access to a basic set of
 

'World Bank, World Develo2ment ReDort 1987 (Washington, D.C.
 

World Bank, 1987), 232.
 

1
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entitlements that include adequate food, shelter, employment, and 

education. It is clear from empirical 'research that the incidence and
 

depth of caloric inadequacy is a striking feature of urban households:
 

limited purchasing power restricts the ability of households to acquire
 

or.maintain an adequate diet.' Given the chronic nature of dietary 

inadequacy in urban Mali, this study will: (L) identify the 

characteristics of the urban poor of Mali; (ii) estimate the
 

determinants of their food consumption; (iii)'review food policy refora
 

measures in Mali aimed at increasing equity and long-term growth (1981

1987); and (iv) examine policy options to augment the food consumption
 

of the urban poor.
 

This doctoral research was undertaken In the context of cereal
 

market reform in Mali. The initial research problem was one of
 

determining the negative impact of price policy reform on the calorie
 

consumption ot the urban poor and how to address that impact. It was
 

exvected that reform would result in increased consumer prices, thus
 

reducing the purchasing power of poor households. In practice, however,
 

this issue was obscured in Mali. During the reform process good rains
 

returned, improving the real incomes and calorie consumption of the
 

poor. The prices of staple cereals fell over the year of: this research
 

(1985/86), and altered the circumstances of the study and the initial
 

research problem. The focus on the food consumption possibilities of
 

poor households, however, remains justified. Irrespective of the reform
 

'Beatrice Lorge Rogers and Melanee L. Lowdermilk, Food Prices and
 
Food Consumntion in Urban Mali, Final Report of the Tufts/DNSI/AID Food
 
Price Project (Medford, Mass.: Tufts University School of Nutrition,
 
1988)
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process, calorie deficiency is a serious and chronic'problemfacing low.
 

income households in urban Mali.
 

The focus on poor households is therefore motivated by seeking to
 

understand and address a primary characteristic of poverty -- inadequate
 

food consumption. Achieving minimum standards of food intake is now
 

recognized as a desirable social objective in itself.' In addition,
 

theories of human capital formation look at sufficient food intake and
 

nutrition as contributing to the health, efficiency, and productivity Df
 

individuals over tiuie.' If dietary inadequacy is severe and widespread,
 

the consequence may be a long-term decline in the economy's potential
 

for"growth and human capital formation.
 

2. onceDtuAl Framework
 

This research first examines the food consumption and household
 

characteristics associated with low levels of income. It then looks at
 

how changes in income and food prices influence food expenditure and
 

consumption at the household level. Other independent variables in the
 

analysis include: household size, ratio of adult equivalent units to
 

household members, education, region, season, and home production of
 

3
 ames E. Austin, Confronting Urban Malnutrition: The Design of
 
Nutrition Programs, World Batk Staff Occasionl Papers, no. 28
 
(Baltimore: Johns Hopkins University Press ior the World Bank, 1980);
 
and Shlomo Reutlinger and Marcelo Selowsky, Mgnautrition and Povertye
 
Magnitude and Policy ODtions, World Bank Staff Occasional Papers, no. 23
 
(Baltimore: Johns Hopkins University Press foz the World Bank, 1976).
 

'Alan Berg, Malnutrition: What Can Be Done? (Baltimore: Johns
 
Hopkins University Press, 1987); and African Development Bank, United
 
Nations Development Programme, and World Bank, The Soc DimensLons of
 
Adustment in Africa: A Policy Agenda (Washington, D.C.: World Bank,
 
1990).
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food., :Figure ,1 presents the conceptual framework for,.the 'analysis of. 

the determinants of consumption. Nutritional status, although included 

in the diagram, is outside the scope of this research due to data 

limitations. A study of the nutritional status of household members 

would have been a logical add-on to this broader survey of food intak 

and expenditure at the household level. The dotted arrow in Figure , 

indicates that, further research should be undertaken to assess the: lifn 

be'teeni household food 'consumption: and nutritional status., of household 

members.
 
Previous analysis of the consumption data used in this
 

dissertation shows that over half of the survey households suffer from
 

inadequate calorie consumption. 5 In the-urban context there is clearly 

a 14,rge group at nutritional risk. Given the chronic problem of dietary 

inadequacy, the issue of concern is to ascertain how the consumption of 

the poor in Hali responds to changes in key policy variables prices, 

income, education, (nd employment. With this information, interventions 

can: then be cesignea to, increase the roo, consumption orpoor 

householdi 

3.- Methodology.
 

This research utilizes household expenditure data collected; by the
. 


'Nallan government with financing from the World'Bank (1955-1986)',,and
 

standardized quantity data collected by the Tufts School of Nutrition
 

(1986,1987) with-financing from the U.S. Agency for International
 

Development (USAID). The original household budget survey of 576,
 

'Roxers and Lowdermilk. 20-21.
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households was designed ,toliconstruct,weights for a consumer price; index.
 

It was conducted in the national capital city of Bamako and the seven
 

regional capitals. Additional field work was undertaken to collect
 

quantity data in order to standardize the local measures of food
 

purchases.
 

The empirical work of this dissertation employed two methods,of
 

analysis: iadescriptive assessment of the characteristics of.low,
 

income households and an econometric analysis of the determinants of
 

food consumption. To determine the responsiveness of the poor to
 

changes in prices and incomes, elasticities of demand for key foods were
 

estimated using Ordinary Least Squares (OLS) regression analysis. The
 

elasticities of demand for a given food quantify how a percentage change
 

in price orincome affects the consumption of that food. The regressior
 

parameters were estimated using two specifications of the demand
 

function: (i) double log, and (ii) double log quadratic with price

expenditure interaction terms. In the estimation of demand function
 

for disaearemated food commodities, a large proportion of non-consumers
 

of the commodity being modelled results in biased estimates of the OLS
 

coefficients. The Heckinan two-stage procedure was used to correct for
 

the bias introduced from instances of non-consumption.' (See Chapter 7,
 

Section 2.2.1, for a complete discussion of the Heckman procedure)
 

OJames J. Heckman, "The Common Structure of Statistical Models of
 
Truncation, Sample Selection and Limited Dependent Variables and a
 
Simple Estimation for Such Models," Annala of Economics and Social
 
Measurement, 5 (Fall 1976).
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4. Research Oue~tions
 

Since the 1983/84-84/85 drought inMali there has been an 

IntrAnina interest of both the government and donors in nutrition 

surveillance and rehabilitation. Little quantified information,
 

however, exists on food consumption in Mali. To date. studies of food
 

consumption and nutrition have mainly focused on project-specific
 

activities limited in time and geographic distribution, This
 

dissertation, inIcontract, uses data from a nation-wide survey of eight
 

urban centers. In addition. the survey covers a period of one year a
 

sufficient length of time to capture seasonal variations in'food.
 

consumption The findings of this study will fill a gap in the:current
 

research: this is the first food consumDtion/exoenditure survey of its
 

kind to be conducted in Mali. Although data limitations exist, this
 

dissertation aims to Provide policy-makers with an understanding of the
 

impact of changes inprice,. income, family size, employment, and
 

education on the welfare of the urban poor in Mali
 

In examining the relationship between urban poverty and food
 

consumption several questions need to be addressed. These questions
 

include:
 

i) Who are the poor and what are their consumption and
 
production characteristics, (by region, season and
 
expenditure class)? 

-- household and per capita income levels 
-- expenditure patterns 
-- food consumption/expenditure patterns 
-- nature and magnitude of the 'consumption gap 

(calorie deficits per adult equivalent) 
-- occupation: sectors of activity and status 

within sectors. 
-- household structure: size, composition. 

female-headed households. 
-- education levels 
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- assets: 
housing. 

consumer durable goods, livestock, 

Li) Are there significant differences among the urban poor? 
household composition and socio-economic characteristics 
differ within the group defined as poor? 

Do 

what are those differences, and how are they, 
distributed among households? 

iii) How are calorie deficits distributed between poor and 
wealthy households and across regions?
 

iv) What are poor urban households' apparent coping strategies
 
to improve their economic situation?
 

-- multiple sources of income 
-- number of children 
-- structure of employment 
-- high responsiveness to changes in prices ana 

incomes.
 

v) 	 How do changes in key variables affect the poor with respect
 
to food consumption and caloric intake?
 

-- income
 
-- prices of principal foods: rice,
 

millet/sorghum. Deanut-butter. and beef! 
-- education 
-- region 
-- season 
-- household characteristics 

vI) 	 What policy recommendations can be made to increase the
 
calorie consumntion of the Door?
 

5. Hvyotheses to be Tested
 

These research auestions menerate three main sets of hypotheses
 

addressed in thifi dissertation. The first set relates to the
 

consumption 	characteristics of poor households (hypotheses (i)and (ii)
 

examined in Chapter 5). The second set seeks to identify the
 

characteristics -- family size and composition , employment, and
 

education --. associated with low-income (hypotheses (iii) - (ix)
 

discussed in Chapter 6). These hypotheses araw uvon a number of
 



empirical studies' as well as observation in the field,: andm are
 

formulated to determine if there are possible interventions to address
 

the weak purchasing power of poor households, and hence their limited
 

access to food. The third set relate to the price andincome
 

responsiveness of the food consumption of poor households,,(hypotheses
 

(x) and (xi) examinea in chapter i). Te theory ana emplrca. n.ndings
 

that. a hAhind thaea 1hvnnth~an Ara raviawad in; tha LitArature, Review 

(Chapter-2).
 

The hypotheses to be-tested are:
 

Rice is a luxury good consumed primarily by the wealthy;
 
therefore policies that act to change the price of rice will
 
have little effect on poor urban consumers.
 

ii) 	 Millet and sorghum are inferior goods consumed primarily by
 
the poor. Thus, these coarse grains would be good
 
candidates for subsidies aimed at increasing the calorie
 
intake of the poor.
 

iii) 	 As per capita income declines dependency ratios increase.
 

iv) 	 Poor households have a greater number of women working
 
outside the home than wealthy households as adult family
 
members attempt to lessen the squeeze of limited purchasing
 
power.
 

v) 	 A greater proportion of the poor than the wealthy engage in
 
secondary sectors of activity, that is, work at more than
 
one job or activity, as a coping strategy to improve their
 
economic situation.
 

7Paul Glewwe and Oussama Kanaan, Targeting Assistance to the Poor
 
Using Household Survey Data, Policy, Planning, and Research Working
 
Paper, WPS 225 (Washington, D.C.: World Bank, Population and Human
 
Resources Department, 1989); Michael Lipton, The Poor and the Poorest:
 
Some Interim Findings, World Bank Discussion Papers, no. 25 (Washington,
 
D.C.: World Bank, 1988); Pravin Visaria, Incidence of Poverty and the
 
Characteristics of the Poor in Peninsular Malaysia, 1973, World Bank
 
Staff Working Paper, no. 460 (Washington, D.C.: World Bank, 1981); and
 
World Bank, World Development Revort 1990 (New York: Oxford University
 
Press, 1990).
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vi), The urban poor are primarily involved in work in the 
informal sector, and thus have limited income earning 
possibilities. 

,vii) Unemployment is concentrated in the poorest groups in 
society. 

viii)1 The poor arx'qubject to greater variability in employment 
over the year ti'an the non-poor. 

ix) Education is poiitively associated with household income. 
Wealthy househo:.ds have higher levels of education, giving 
them access to better jobs and income earning opportunities. 

x) For staple foods the poor exhibit a higher responsiveness 
than the wealtly to changes in income and prices. If the 
poor are more responsive, then targeted interventions that 
reduce food prices or increase incomes would serve to 
increase the rood consumption of the poor proportionately 
more than the rest of the population. 

xi) Substitution exists between rice and coarse grains for poor 
hruseholds: an increase in rice prices will result in poor 
consumers substituting to coarse grains as a cheaper source 
of calories. 

In 19J5/86, policy-makers in Hali formulated hypotheses (i) and
 

(ii) as a basis for predicting consumption patterns of urban households 

in Mali given increasts in the price of rice brought about by policy 

reform. Analysis of the data, however, rejected these hypotheses, 

suggesting that increases in the price of rice would adver affect 

therwelfare of tho urban poor. Specifically, the findings of the 

Tufts/DNSI/USAID project indicate that rice is not a luxury good, as 

both rich and poor allocate approximately half of their cereal budgets 

to rice.6 Interestingly, coarse grains are likewise consumed by all
 

expenditure classes, and together with rice form the staples of the 

Malian diet. The substitutability between rice and coarse grains was 

also not seen for the sample population as a whole: the present, 

1Rogers and Lowdermilk.
 



analysis will show that subs titutability does' exist, for low, income,
 

households,.',
 

- 6. Organization of thep Dissert~ation 

Thiss dsissertation is organized as follows. 0 hapter 1 outlines ':the 

scope of the problem, research questions/hypotheses to be:tested and 

the methodology., ..A review of the literature is undertakenin.Chapter 2. 

Chapter 3.presents a description,of policy reform and political economy 

issues .in'Hali, thus providing the historical background to. this :study. 

A detailed review 'ofthe methodology -- survey design, implementation, 

data processing.- is presented in Chapter 4. Subsequent.chapters focus 

on the determinants of food consumption of the poor. A descriptive 

,assessmentof the consumption'and production characteristics of low 

-income'households is presented inChapters 5 and 6 respectively.-'' For 

comparative purposes, the!characteristics of,.relatively wealthy , 

households and the sample as a whole are.also examined. Chapter 7 

focuses on an econometric analysis of the determinants of food 

consumption of the poor. Chapter 8 then summarizes the findings of,,the 

descriptive and econometric analyses, and identifies policy options to 

augment: the+calorie'consumption of the urban poor. 

i 



CHAPTER 2i
 

REVIEWOF THELITERATURV'E
 

1. Itouto 

Until recently, there were few empirical studies examining the 

ertects ol tood policies on the food consumption of the poor, 

particularly in Africa. A scarcity of data at the household level 

limited many-studies to looking at consumption on an aggregate basis. 

These studies, while contributing information to assessing fond 

production and import needs, provided little guidance to decision. 

makers'interested in the equity effects of'policy. In recent years, 

however, the focus of consumption analysis has shifted. Using the 

household as the unit of analysis, patterns and determinants of food 

consumption disaggregated by income class have revealed clear 

differences between the rich and ,.the,.poor. -Previous analysis of 

consumption data used in this dissertation shoved that over half of the 

survey households -- those in the-lowest.5 per capita expenditure 

deciles n--suffer from inadequate calorie consumption.* The link 

bet een poverty and hunger is clear; the mechanisms by which policies 

can augment incomes and increase the access of the voor to:food'are :far
 

less so, and form the basis for much of the food consumption research.
 

Ibid,' 10.'-,
 

12
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In:,the literature.' two principal themes -appear to be.driving the.
 

research agenda:.
 

the relationship between agricultural (supply-side) policies
 
and the food consumption possibilities of different arouDs
 
in the society, and
 

food security, (adequate access to food, either through
 
production or purchases. to maintain an 'active and healthi
 
life').1°
 

The first research agenda -- the Impact of producer incentive
 

policies on food consumption -- is a direct response to the major 

changes in the policy, environment which are occurring in many developing
 

countries! Policy reform has centered on the disengagement of the state
 

from economic activities, thus allowing the market to determine prices
 

and allocate resources. Policymakers need to have a detailed
 

understanding of the distributional implications of price liberalization
 

if'they are to take the p risk of economic reform programs.
 

From'this~perspective, it becomes particularly important to consider the
 

impact of food policy reform on urban consumption patterns. It is in
 

the major cities that the majority of the political risks are located.
 

As i consequence, reform-minded politicians need to understand both the
 

likely urban welfare implications of price liberalization and the most
 

efficient-mechanisms for minimizing the accompanying social costs.
 

As experience mounts in this area, it is clear that policy-makers
 

in Africa will have a long-term requirement for this type of knowledg
 

and support. Although there have been static improvements in the
 

allocation of agricultural resources, the dynamic benefits of price
 

"°World Bank, Poverty and Hunger: Issues and O2tionsjfor Food.
 
Security in Develogina Countries (Washington, D.C.: World Bank, 1986)

1.
 



liberalization may take more time, to appear 'than had been originally 

anticipated.
 

The second body of research -- that dealing with food security 

tries to identify the major economic factors which generate 

malnutrition in different societies. Much of the research in this area 

is an attempt to understand the seeming paradox of poverty and 

,malnutrition coexisting with affluence and over-consumption.' Why is it 

that, even in societies with large aggregate food surpluses and high:per 

capita incomes, there are significant elements in the populationw o do 

not have enough to eat? And how can we explain in a society such as 

Hali the evidence of "adequate" levels of per capita food availability 

(by FAO/WHO standards) and the existence: of widespread malnutrition? 

The food security literature, in moving beyond the somewhat simplistic 

slogan of food self-sufficiency, examines how the distribution of income 

and endowments influences access to food. 

For simplicity of exposition, this review breaks the literature":
 

int6'four main issue areas:
 

Ci) Food Convo.tion Analysis, 
(ii) Structural Adjustment: Welfare Effects on the Poor,
 
(iii) Poverty Alleviation: Targeting the Poor, and
 
(iv) Food Security.
 

Section (i) introduces the analytical techniques used to interpret 

the Halian survey data. The consequences of price liberalization for 

urban ,consumers, particularly the poor, is examined in Section (ii)', 
Section (iii),then reviews ways to!identify and target the poor, while 

Section (iv). looks. at .the broad themeof food sec.urity 
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:2. Food Consumntion Analys.is
 

Consumption analysis focuses on identifying the patterns and.
 

determinants of food consumption to understand better how changss in
 

price policy affect different groups in society. Disaggregation by
 

income class highlights the differences in consumption between the poor
 

and the better-off groups in society. In Food Policy Analysis, Peter
 

Timmer and co-authors advocate this disaggregated approach to food
 

consumption analysis. He states that "the disaggregated consumption
 

understanding is needed to trace the effects of various price and income
 

policies on the food intake of the poor."'
 

Studies of food consumption utilize two complementary methods of
 

analysis to understand food intake patterns of different groups in
 

society. The first involves a descriptive view of the patterns of food
 

consumption, identifying what the poor eat across seasons, regions, and
 

income groups. Using econometric techniques, the second method focuses 

on the determinants of consumption, estimating how staple food intake, 

changes as key policy variables -- prices and incomes -- change. The 

poor in developing countries spend large proportions of their incomes ci 

food.. Thus, even small changes in prices and incomes can have a
 

dramatic effect on the dietary intake of vulnerable groups., For othe
 

poor, the high responsiveness of food intake to chanles' in orices and
 

income has been confirmed in several consumption studies, some of which
 

are cited in Section 2,6 below.
 

"C. Peter Timmer, Walter P. Falcon, and Scott R. Pearson, Food
 
Policy Analysis (Baltimore: Johns HopkinsUniversity Press for the
 
World Bank, 1983), 61.
 

http:Analys.is
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Several general patterns emerge from analyses of food consumption
 

in low-Income developing countries. 'First and foremost, caloric
 

inadequacy is concentrated among the poor. Secondly, food expenditures
 

represent a large portion of the household budget, particularly for the
 

poor. Thirdly, limited diveraity of the diet characterizes the food
 

consumption of those at the low end of the income distribution. Starchy
 

staples (cereals and tubers) emerge as the dominant sources of both
 

calories and protein. Lartly, as income rises dietary quality
 

increases as wealthy households diversify their diets to include higher
 

priced calories. A number of theories have been instrumental in lavinn
 

the groundwork for consumption analysis and will be discussed below.
 

-2.1Engel's LAw
 

Ln zormaiizina tne iinK oe-ween income ano zooo expenuaiure,
 

Engel's,:law states-that the-share of expenditure allocated to food fal
 

as -incom. rises. Although the quality and the quantity of food
 

purchases rise with income, a smaller proportion of total income is
 

spent onT:food. This relationship is widely, if not universally,
 

'accepted in the literature. A recent review of the characteristicsoj
 

the poor however, suggests that Engel'ls Law does not hold for the
 

poorest.5-151 of the population in low-income countries.12 For the
 

extremely or 'ultra' poor, the proportion of income spent on food may
 

remain stable or even increase as income rises. Thus, at very low
 

levels of income non-linearity or even a reversal of the direction'of
 

change may characterize the Engel curve.
 

"Lipton, The Poor and the Poorest, 13.
 

http:countries.12


2.2 Bennett's Law
 

Consumer theory likewise predicts the relationship between income
 

and'calories derived from starchy staples such as cereals and tubers
 

£ecasiava. otatoes, yams). Bennett's law states that as income rises
 

the proportion of calories consumed from starchy staples -- the starchy 

staples ratio -- falls.'" Empirical studies generally support this 

relationship showing that as incomes rise individuals diversify their 

diets to include higher priced calories. Again, th'e is evidence that 

the consumption behavior of very poor households may not conform to the 

preaictea reiationsnin. michael Lipton notes that the ultra-poor "do 

not significantly diversify their foods as income rises. They tend to 

maintain the ratio of cereals and roots to both total calories and food 

outlays.,"" Increasing the quantity rather than the quality of the diet 

arises as the primary concern of very poor households, and continues 

until about 80, -901 of caloric adequacy is reached."5 

"Timmer, Falcon, and Pearson, 56.
 

4Hichael Lipton, Poverty. Undernutrition. and Hunger, World Bank
 
Staff Working Papers, no. 597 (Washington, D.C.: World Bank, 1983), 40;
 
and Lipton, The Poor and the Poorest, 13.
 

'Lipton, Poverty, Undernutrition. and Hunger, 36; Eileen Kennedy
 
"Household Food Security: Kenya Case Study," Presentation at the
 
International Nutrition Network Exchange Conference on Empowering
 
Families to Achieve Household Food Security, Washington, D.C. at the
 
U.S. Agency for International Development, 7 Hay 1991); and Professor
 
Beatrice Rogers, Personal Communication, October 1989.
 



Bennett's law hais ',impoortanlt iuplic'aticis'.or polices .aimed:at.. 

augmenting the food intakeiof 'the'poor. Identifying foods eaten 

primarily by the poor 	-- inferior goods whose consumption falls with 

rises in income -- creates a basis for self-targeted interventions. A: 

subsidy on inferior foods is self-targeting cince the benefits of the,,
 

subsidy would reach the poor with little leakage to other,:groups.. Ini,! 

many countries the consumption of starchy staples declines with income, 

suggesting that these foods may',be efficient carriers of [subsidies
 

.targeted towards the 	poor.' Note that the testing of Bennett's Law in'
 

the Malian context -	 identifying inferior and luxury goods -- forms the 

bases for hypotheses 	(i) and (ii) 'presented inChapter 1.
 

2.3 	The'.Slutsky Equation: Substitution and Income Effects
 

of Price Changes
 

Economic theory identifies two principal effects, of changes, in 

prices on consumption: Substitution and income effects. When the, price 

of a good rises, consumption of,that good falls due, to (i) a 

jsubstitution 	towards other goods given the change Iin relative 'prices, 

and (ii) a reduction in oDurchasinp Dower'-,(holdinE, nominal income 

constant). The. Slutsky equation breaks down the overall effecit of.'a 
price, change on the consumption of .acommodity into: these wo parts 

substitution!and income. The overall demand elasticity is decomposed 

into asubstitution component (pure 'substitution elasticity) and ar 

income component (income elasticity: weighted by, the budget,share 'devoted 

to 'the commodity prior to th price change) I' Cross price elasticities 

1fTimmer' Falcon '.and: 	Pearson. 43.
 



-- h6Wa change in,the price.'ofone commodity affects the consumption of 

another commodity.-- :can also be allowed for in the equation.:, 

The,Slutsky equation is presented below:' 

e1- - N,I1 

Overall demand elasticity for commodity-.
Where e! ' 

fien the price of commodity j changes.
 

-the pure substitution elasticity for
commodity i when the price of
 
commodity j changes.
 

N. the income elasticity for commodity i
 

.- the budget share of commodity j in the
 
consumer's total expenditures on all
 
commodities.
 

Asa matter of economic theory, the Slutsky equation holds only for
 

individual utility functions. Although aggregate demand functions share
 

certain properties with their individual counterparts (i.e. homogeneity
 

and continuity), there is no aggregate version of Slutsky's equation."
 

A good which for one individual is inferior may be normal for a second.
 

It is difficult to know, therefore, how to aggregate their preferences.
 

In practice, the way around this problem is to estimate the-Slutsky
 

equation, assuming "representativeu consumers of different income
 

levels. The presumption is that, at similar levels of income, tastes
 

,Ibid., 47.
 

' Hal R. Varian, Microeconomic Analysis, 2d ed. (New-York:-
Norton and Company, 1984), 150-153. 
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and Dreferences are sufficiently similarto allow -arreeation1 ost:
 

econometric studies which decompose the substitution andincome effects
 

of price changes look for these effects on consumer groups
 

disaggregated by per capita income levels.
 

Systematic variation in the components of the Slutsky"equation by 

Income class suggests that the food consumption of Door consumers is 

more responsive to changes in incomes and prices than that of wealthy 

spend a large proportion of their budgets on food, and the food
 

purchases of the poor rise substantially with increases in income.
 

The:substitution effect is likewise marked for low income consumers:
 

the poor exhibit a high price sensitivity and more readily adjust:the]x
 

consumption patterns when food prices change than do wealthy groups.
 

The Slutsky equation provides the theoretical bases for hypotheses (x)
 

and (xi) presented in Chapter 1. These hypotheses are posited to test
 

the responsiveness of the urban poor in Malito changes in price and
 

income
 

.
2 4 Estimation of-Consumption Parameters:: Price and Income
 

Elasticities of Demand.
 

Theiesponsiveness of the poor to price and income changes has
 

been investigated in a number of empirical studies. In T
 

1 Ibid., 152. More technically, the assumption is that for 
individuals of income class I, the marginal propensity to consume good j
 
is constant.
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Food Price and Income Changes on the Acouisition of Food by Low-Incomi
 

Households, Harold Alderman reviews the findings of fifteen food
 

consumption studies. Although different econometric techniques and
 

types of data were used, some general patterns emerge across studies:2
 

First, for a numbe. .o,staple foods, price responsiveness declines as,
 

income rises. Second, estimates of income elasticities for both per
 

capita food expenditures and per capita calorie intake are larger for
 

the poor than the wealthy. Third, food expenditure elasticities are
 

nearly two times larger than calorie intake elasticities suggesting that
 

as income rises households diversify into higher quality foods.
 

Economic theory predicts that incomes and prices are the principal
 

determinants of food consumption. Estimates of demand elasticities show
 

a higher responsiveness of the poor than the well-off to changes in
 

these variables. These empirical findings provide guidelines for
 

designing price and income interventions to augment the caloric intake
 

3
of the poor. For example, if the poor are highly sensitive to nri r&: 

changes, price subsidies on staple foods would serve to increase 

consumption levels. Similarly, the high income elasticities of the poor 

in-cash or in-kind 


would raise food consumption levels both in terms of quantity an
 

perceived quality.
 

suggest that increases in income '--transfers -

"Harold Alderman, The Effect of Food Price and Income Chanes on
 
the Acouisition of Food by Low-Income Households (Washington, D.C.:
 
International Food Policy Research Institute, 1986).
 

23Ibid.. 2.
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In the estimation of determinants of consumption several proi.emi
 

emerge that are frequently cited in the literature.2A First, the data
 

necessary to estimate consumption parameters disaggregated by income
 

class have been, until recently, quite scarce. Time series data
 

captures variation in parameters over time, but typically does not break
 

the sample population by socio-economic group. Thus, the principal
 

source of data for food consumption studies has been cross-sectional
 

providing information o a sample of households at one period, ofItim_. 

This information isboth costly and time consuming to collect
 

Second, insufficient variation in prices from cross-sectional data
 

may not allow the etimation of own and cross-price elasticities. Timmer
 

and Alderman note, however, that panel cross-sectional data collected
 

across regions and over time may resolve this problem by capturing
 

significant spatial and temporal variation in prices."
 

Third, certain commodities are not consumed by all households'
 

introducing a disproportionate number of zero values for the dependent
 

variable. The inclusion of zero consumers in the Ordinary Least Squares
 

(OLS) regression biases the estimation of the,"coefficients downwards.
 

Truncation of the sample to include only consumers does not eliminate
 

the bias in the OLS coefficients. A standard method correcting for the
 

24Timmer, Falcon, and Pearson; Alderman; C. Peter Timmer and Harold
 
Alderman, "Estimating Consumption Parameters for Food Policy Analysis,"
 
Journal of Agricultural Economics 61 (December 1979); Rajiv Chaudhri and
 
C. Peter Timmer, The Imvact of Changing Affluence on Diet and Demand
 
Patterns, World Bank Staff Working Papers, no. 785 (Washington, D.C.:
 
World Bank, 1986); and David E. Sahn, "The Effect of Price and Income
 
Changes on Food-Energy Intake in Sri Lanka," Economic Development and
 
Cultural Change 36 (January 1988).
 

1Timmer and Alderman. 982.
 

http:literature.2A
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biaSi itroduced byzero consumers is a two-step technique developedby 

Hecldan.U The first step uses probit analysis to estimate the': 

probability of a household consuming a given food. The ratioof the 

unit normal density to the cumulative normal density function -- the 

inverse of the Mills ratio -- is then included as a regressor in the 

final OLS refreasion run on the truncated eamnim. This nroaeduke vields. 

unbiased estimates of£'the elasticities of.demando. the good.being 

modelled'.-. 

cross-sectional data: to::-estimate the determinants of, demand. :Household
 

expenditure surveys
...
typically collect data on expenditures4and
 

quantitieS purchased. 
Unit values are calculated by dividing
 

expenditure by quantity, and serve as proxies for market prices. Deaton
 

notes that unit prices can be used to estimate demand parameters, but
 

cautions that they reflect quality differences. Deaton further states
 

that unit values are. "contaminated by errors of measurement in
 

expenditures and'in quantities.and are likely to be spuriously
 

negatively correlated with measured quantities."
 

2.5 Nnctional -:;Specifications of the Demand Function,' 

.iere are several econometric techniques for estimating complete 

systems of-demand. These techniques use restrictions derived from.: 

demand the6ry to 'reduce, the :large"number., of'paraeters to -be': 

'Heckman, 475-492.
 

"Angus Deaton, "Quality, Quantity, and Spatial Variation of
 
Price,* American Economic Review 78 (June 1988): 418-419.1
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estimatedM ~The symmetry, adding'up, and homogeneity restricitons are 

imposed in both tei Linear Expenditure System and the, Almost Ideal , 

-Demand System.(AIDS) to estimate the demand for food commodities.A


These restrictions, however, have not stood up well to empirical
 

testing. Statistical testing of adding-uphas led to its rej'ection
 

since additivity does not.allow for new 'commodities to enter the budget,
 

and thus asumes that consumption bundles are the same for both low and 

high;income cnsumers; the restrictions of symmetry and homogeneity have 

also not been borne out when tested empirically.' The rejection of 

these restrictions in practice, however, has given rise to the 

development of alternative functional forms to estimate the demand for 
disaggregated fod comodities by.expenditure group.
 

"Alderman, 44-47. The author definesthe three principal
 

restrictions as follows:
 

The symmetry restriction states that price effects must be symmetrical
 
across commodities (i.e. the cross-price elasticities of demand between
 
any two goods x and y must be of the same magnitude and direction).
 

The imposition of the adding-uR restriction implies that the summation
 
of expenditures on all commodities, assuming no savings, is equal to the
 
consumer's budget constraint.
 

The restriction of homogeneitv of degree zero is often termed the
 
Nabsense of money illusion" and states that demand will be unaffected if
 
prices and incomes increase by the same proportion.
 

21See for example Angus Deaton and John Muellbauer, "An Almost
 
Ideal Demand System," American Economic Review 70 (June 1980): 312
326. See also Robert Pollak and Terence Wales, "Estimation of Complete
 
Demand Sustems from Household Budget Data: The Linear and Quadratic
 
Expenditure Systems," American Economic Review 68 (June 1978): 348
359..
 

'Alderman, 47.
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This dissertation uses two principal econometric models that allow
 

for the estimation of exoenditu're-trouv specific elasticities of demand.
 

These models are: (i) double log specification of the consumption
 

function estimated separately for low-income households, high-income
 

households, and for the sample population as a whole; and (ii) double
 

log quadratic specification of the consumption function with price.
 

income interaction terms. Using OLS regression techniques, elasticities
 

of demand are estimated as single equations, commodity by commodity. In
 

contrast to complete systems of demand, the single equation approach
 

does not impose restrictions on the consumption parameters. Further
 

advantages of these functional forms include ease of estimation (double
 

loz'specification) kid the use of price and income variation over the
 

entire range of the sample (double log quadratic with price-expenditure
 

interaction terms). *These models are presented and reviewed in Section
 

3.1 of Chapter'7.
 

2.6" Food Consumption Studies
 

Inirecent years several studies have been conducted.inideveloping
 

countries linking food policies to consumption parameters Oisaggregacea
 

byinecomenclass. The findings of some of.these studies are briefly
 

discussed and summarized below.
 

In Food ConsMgtion Parameters for Brazil and their ADplication to
 

.Fod .i, Cheryl Williamson Gray estimates the determinants of
 

consumption for a nation-wide sample of households." To assess food
 

Cheryl Williamson Gray, Food Consumntion Parameters for Brazil
 
and their ADRlication to Food Policy (Washington, D.C.: International
 
Food Policy Research Institute, 1982).
 



intake patterns of the population Gray classified consumers'by both per
 

capita income and calorie consumption levels. Insufficient caloric
 

intake is the principal nutritional problem in Brazil, particularly in
 

urban areas. A breakdown between urban and rural households shows large
 

differences in the composition of diets. Elasticity estimates from-:this
 

study indicate that there is a strong and positive relationship between
 

income and calorie ccsumption. In addition, malnourished groups show a
 

high price responsiveness, adjusting their food consumption patterns
 

when relative prices change. Gray relates the income and price
 

elasticities estimated in this study to the extent to which price
 

subsidies on wheat bread, milk, and rice increase calorie consumption of
 

the malnourished. The results show that subsidizing wheat bread may
 

contribute to calorie-deficiency as households shift from higher calorie
 

sources to bread..In contrast, subsidizing milk augments the caloric
 

"intake of-the poor, yet is expensive, because wealthy households benefit
 

disproportionately,'since they"consume more in quantity terms.
 

Subsidizin low aualitv rice is the preferable policy option to benefit
 

the poor since it is an inferior good not typically consumed by wealthy
 

housholds.
 

Marito Garcia and Per Pinstrup-Andersenevaluate the effects of a
 

food price sUbsidy scheme ina study of household consumption/nutrition
 

in .'three rural provinces of the Philippines.' The subsidy program
 

targeea two commodities contributing approximately two thirds of the
 

32arito Garcia and Per Pinstrup-Andersen, The Pilot Food Price
 
Subsidy Scheme in the PhiliRvines: its Imoact on Income. Food
 
Consumvtion. and Nutritional Status (Washington, D.C.: International
 
Food Policy Research Institute, 1987).
 



calorie consumption of the rural poor - rice and vegetable oil Siample. 

villages were divided into two groups, those who received the subsidies.
 

and those who did not. In this way, half of the sample served as a
 

control population. The criterion for village selection was high
 

incidence of poverty and malnutrition. Comparative and multivariate
 

analysis was used to estimate the determinants of household food
 

consumption. The results of this study indicate that the subsidy scheme
 

had a beneficial effect on increasing both food expenditures and the'
 

calories consumed of sample households. Anthropometric data collected
 

on a sub-sample of households showed that the average weight of children
 

below the age of five likewise increased. Estimates of elasticities
 

show a significant relationship between income and calorie consumption!
 

These findings suggest that a ten percent rise in real income is
 

associated with a three percent increase in calorie consumption. The
 

consumption effect is stronger by a factor of 1.5 for changes in income
 

resulting from the price subsidies than for income from other sources.
 

Other studies also examine patterns of food consumption across
 

income and/or occupational groups. In the Determinants of Food
 

Consumption in the Dominican Renublic, Beatrice Rogers and Anne Swindale
 

investigate the effects of changes in prices and incomes on food
 

intake. 3 This nation-wide study coverered 1440 households in both
 

rural and urban areas. Income is a primary determinant of calorie and
 

protein adequacy in the Dominican Republic: 37Z of households in
 

quartile 1 are calorie deficient compared to 8.4Z in quartile 4. The.
 

"Beatrice Lorge Rogers and Anne J. Swindale, Determinants of Food
 

Consumotion in the Dominican Republic (Medford, Mass.: Tufts University
 
School of Nutrition, 1988).
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descriptive findings of the study confirm the Engelian relationship of
 

food expenditure to household income. The starchy staples ratio also
 

declines with rises in income as Dominican consumers diversify their
 

diets to include greater quantities of meat, milk, and vegetable oil.
 

Estimates of price elasticities for all commodities except oil and low

quality rice fall as income increases across quartles. .Insum, Lthe
 

empirical findings of the Dominican Republic studd strongly ,support
 

theories of low-income consumer behavior.
 

In La substitution des cereales locales par les cereales
 

importees: Ouagadougou, Thomas Reardon et al. examine urban food
 

consumption patterns in Burkina Faso.," Rice is the preferred cerealin
 

Ouagadougou. dominating both food consumption and expenditure. All ".
 

income groups consume rice, while wheat is primarily consumed by the'
 

wealthy. Estimates of own-price elasticities of demand were not
 

significantly different from zero for rice. The authors attribute this
 

to the form in which rice is consumed by urban dwellers, particularly
 

the poor. Employme;nt/transportation constraints result in urban workers
 

purchasing prepared rice and sauce for the mid-day meal. Cross-price
 

elasticities show that there is limited substitution between rice and
 

coarse grains in the face of price changes; rather, substitution takes
 

place within the group of coarse grains. 'The policy implications of
 

,these findings are discussed in view of the change in consumption from
 

"Thomas A. Reardon, Taladidia Thiombiano, and Christopher L.
 
Delgado, "La substitution des cereales locales par les ccreales
 
importees: la consommation alimentairo des menages a Ouagadougou,
 
Burkina Faso," Paper presented at the Colloque CEDRES/IFPRI sur la
 
Consommation Alimentaire au Burkina Faso. Ouagadougou. Burkina Faso 6
7 June 1988.
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traditional coarse grains: (millet, sorghum maize):, to imported rice. and 

wheatin urban areas. 

Further examples ofdisaggregated consumption analysis Include two 

studies conducted by the International Food Policy Research Institute 

(IFPRI) in Sri Lanka. In The Effect of Price and Income Changes on
 

Food-Enerpv Intake in Sri Lanka, the author estimates price and Income
 

elasticities of demand disaggregated by income group and sector (urban,
 

rural, and estates). The findings of this research confirm the greater
 

responsiveness of the poor than the wealthy to changes in price and
 

income. Furthermore, although the poor substitute towazds cheaper
 

calorie sources when food prices rise, this effect was not seen for the
 

basic staple, rice: wthe reluctance of households to substitute for
 

rice, even when faced with rising prices, coupled with its large budget
 

share (23%), shows rice to be the most important consumption good."6
 

In The Food StaM Scheme in Sri Lanka: Costs. Benefits. and Ootions 

for Modification the author examines the effects of a targeted food 

stamp scheme on the calorie intake of poor households in Sri Lanka.' 

The effect of food stamps (income transfer) on caloric consumption was 

estimated forthe sample disaggregated by per capita expenditure 

quintile. Theresults show that the impact on calorie consumption of, 

additional income received through food stamps is greatest for..the 

lowest quintile and declines significantly as expenditures increased. 

3 Sahn, 337.
 

"Neville Edirisinghe, The Food StamD Scheme in Sri Lanka: Costs.
 
Benefits. and O9tions for Modification (Washington, D.C.: International
 
Food Policy Research Institute, 1987), 65-70.
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Leatkiesito relatively wealthy households' however,: result in-a
 

reduction.in:the cost-effectiveness of the food stamp scheme.
 

,3.,.Structural A Jusltent: Welfare Effects on the Poor
 

:Following the recession in the early 1980's, many African
 

countries have undertaken structural adjustment programs to "reduce
 

internal and external deficits. increase efficiency In the economy, and
 

reduce government expenditure."' To improve economic performance,
 

policy reform measures have typically focused on giving the market a
 

greater role in allocating resources. Structural adjustment measures
 

generally include exchange rate devaluation, Increasing agricultural
 

produceriprices to reflect world price levels and encourage proauction,
 

reducing subsidies to both consumers and producers, liberalizing trade
 

policy, reducing government payroll expenditures, and restructuring or
 

selling off government-owned enterprises to the private sector.M
 

Depending on the country-specific situation, these measures have been
 

undertaken, alone or in combination,,with the aim of promoting long

term productivity and economic growth.
 

3.1 W~elfare .Effects on the Poor. 

Macro-economic reform efforts have generated agrowing concern
 

about the effects of adjustment on the welfare of the-poor. 'In JhA
 

Alleviation of Poverty under Structural Adjustment, Lionel Demery and
 

'"WorldBank, Targeted Programs for the Poor during Structural
 
Adiustment: A Summary of a Svmoosium on Poverty and Adjustment. ADril
 
J_, (Washington, D.C.: World Bank, 1988), 4.
 

uIbid., 5.
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Tony Addison note that under structural'adjustment certain poverty
 

groups may experience a reduction in real income and consumption.3
 

First, real exchange rate devaluations (by definition) reduce real wages
 

across the economy. The poor are particularly vulnerable to real wage
 

declines since labor is typically their only productive asset. Second
 

stabilization efforts that frequently accompany structural adjustment
 

programs havo a short run negative impact on output and employment,
 

Often it is the poor whose jobs are most vulnerable at a time of
 

macroeconomic restraint. Third, the poor are particularly vulnerable,to
 

changes in food prices given low levels of income and high proportions'
 

of income spent on food. Even if there are market opportunities,created
 

by reform programs, the poor often cannot respond due to low levels of
 

human capital and limited access to assets (land, labor, capital).
 

One of the principal social costs of adjustment may well be a
 

deterioration in the food consumption levels and nutritional statusof
 

certainIgroups nsociety. In "Macroeconomic Adjustment and.Human'
 

Nutrition," Per Pinstrup-Andersen notes that in some countries food
 

consumption of the poor has fallen during periods of structural
 

adjustment: wit appears that such reductions are inversely correlated
 

with income level and that the highest income groups have suffered
 

little or no such reductions. Food intake of the lowest income
 

groups-has thus deteriorated, while the disparity-in intake between
 

income groups has widened. John Mellor looks at the role of food
 

3OLionel Demery and Tony Addison, The Alleviation of Poverty under
 
Structural Adjustment (Washington, D.C.: World Bank, 1987), 1-44,
 

OPer Pinstrup-Andersen, "Macroeconomic Adjustment and Human
 
Nutrition," Food Policy 13 (February 1988): 38.
 



32 

Dolicies in adiustment prorammes and their welfare effects. -In "Food ,
 

Policy, Food Aid, and Struct.ural Adjustment Programmes" he points-out!
 

that reductions in subsidies or other reforms that raise food prices may
 

threaten the short-term welfare of the poor.4' Both authors cite the
 

need for further empirical work to assess the equity effects of
 

structural adjustment policies. In "Food Prices and the Poor in
 

DeveloDina Countries." Per PinstruD-Anderson also addresses the short
 

and long-term effects of raising food prices on poor consumers. He
 

notes that the short-run welfare effects of hiaher food prices can be
 

severe: "policles th)jt attempt to strengthen incentives to expand food
 

proauction tnrougn nigner rooo prices may resu~i in reauceorea),ncomes
 

"
 
rand severe hardshins for the Door. at least in the short-run. 42
 

Economic zrowth and increased employment are the expected long-run
 

benefits of liberalization; however, in the short-run the lossof:
 

purchasing power may result in a deterioration ofnutritional status of
 

the poor,
 

3,2 Measures to.Mitigate the Adverse Effects
 
of Adjustment on the Poor
 

In the short-run. the income earninr opportunities and food
 

consukmtion of the Door are vulnerable to the adverse effects of
 

'structural adjustment. Several authors highlight measures to mitigate
 

the negative effects of adjustment on the poor. Pinstrup-Anderson
 

413John W. Mellor. "Food Policy. Food Aid. and Structural Adiustment
 
Programmes: the Context of Agricultural Development," Foo Poi1,13
 
(February 1988): 13.
 

4Per Pinstrup-Andersen, "Food Prices and the Poor in Developing
 
Countries." in Gittinzer. Leslie. and Hoisinxton. 302.
 



-,outlines several policy options to offset the negative welfare effects,
 

on consumption including: general subsidies, targeted food subsidies,,
 

cash payments, food transfers, and food for work programs.' Paul
 

Streeten identifies groups most vulnerable to price increases and
 

outlines ways to protect their welfare in the short-run: gradual price
 

increases, selective subsidies on food staples, and income subsidies,
 

,Approaches to increasing the productive capacity of the poor are
 

also discussed as a way to assist vulnerable groups under adjustment
 

These include: "increasing their access to productive assets, raising
 

theirreturn on assets, improving-their employment opportunities
 

ensuring their access to education and health services, and
 

supplementing their resources with transfers."' In the 1988 World Bank
 

report Targeted Programs for the Poor During Structural Adjustment, a
 

number of measures to compensate the 'losers' -- vulnerable groups whose
 

living standards fall as a result of adjustment -- are outlined. The 

study breaks down "vulnerable groups" into three categories: the "newly 

poor",' the "borderline poor" and the "chronic poor". Different programs. 

maybe necessary to address each group (assuming that they can-be
 

identified with any precision). :For example,' the newly poor may consist
 

in' part of ex-civil servants. For. this category,: retraining maybeian. . 

approPriate policy intervention On .the other hand, i ,terventions, to!:i 

'lid.-. 291. 

UPaul Streeten, "Transitional Measures and Political Support for 

Food:Price Policy,Reform," in Gittinger, Leslie,'and Hoisington, 279

280.
 

"Demery and Addison 3,
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improve 	the welfare of the "chronic poor" need to address the long term
 

fundamentals of education, health and family planning. Of particular
 

interest are country case studies (eg., Bolivia's Emergency Social Fund,
 

Ghana's 	Program of Action to Mitigate the Social Costs of Adjustment
 

Bangladesh's Grameen Bank, Chile's Infant and Child Nutrition Project)
 

The main lessons derived from these country programs and echoed in hM
 

Social 	Dimensions of Adjustment in Africa: A Policy Agenda are:' (i)
 

the need to secure political support, (ii) that short-term compensator)
 

programs, often donor-supported, can help alleviate the impact of .
 

structural adjustment on the poor, (iii) that in the medium term
 

employment-oriented programs are essential to help the poor increase
 

incomes , and (iv) be tter -info rmation about the poor group's lis neededifor 

efficient targeting 

3.3 	 Sectoral Adjustment in Mali:
 

Cereal Market Reform
 

Alth6ugh Mali had not undertaken a specific structural adjustment.
 

programe at the time of this doctoral research, it had implemented!:a
 

series of policies aimed at restructuring certain sectors of the
 

economy.7 Since 1981, food policy reform in Mali has focused on cereal
 

market and price liberalization. The primary objective is to stimulate
 

food production by allowing market forces to determine prices rather
 

than government decree. Prior to 1981,. the government of.-Mali had
 

attempted to keep producer prices artificiallyv low in an effort. to
 

'African Development Bank, UNDP, and!World Bank, 4-8.124.
 

'Mali subsequently entered into a comprehensive structural
 

adiustment program with the World Bank in 
1990.
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,support the purchasing power of urban dwellers through cheap cereals.
 

In'"Food Security Policy Reform in Mali and the Sahel," Josue Dione
 

revi'ws the liberalization of the cereals market in Mali and its effects
 

on food producers and consumers." Emmy Simmons likewise addresses the
 

effectiveness of reform measures in "Policy and Structural Reform of
 

Grain Markets in Mali."9 See Chapter 3 for a full discussion of food
 

policy reformin Mali (1981 - 1987) 

One of the major thrusts of reforms in Mali has been a
 

liberalization of both rice and coarse grain prices. Policy-makers,
 

however',face a dilemma arising from the different'role that prices play 

for producers and consumers. To farmers, higher prices provide
 

incentives'encouraging agricultural production, while to poor consumers
 

higheri-prices restrict food purchases and intake.' Whether the poor
 

are net buyers or sellers of food will determine the extent to which
 

changes in food prices reduce or increase real incomes. Cereals form
 

the base of the Halian diet, and dominate the consumption picture across
 

regions.. Urban households in Mali largely depend upon the market for
 

rice, millet, and sorghum. Recent studies in southern Mali show that a
 

significant proportion of small farmers are &lso net purchasers of 

"Josue Dione, "Food Security Policy Reform in Mali and the Sahel
 
Paper Presented at International Economics Association IXth World
 
Congress, Athens, Greece, 28 August-1 September 1989,
 

*Emmy B. Simmons, "Policy and Structural Reform of Grain Markets
 
in Mali," Paper Presented at Overseas Development Institute Conference
 
on the Design and Impact of Adjustment Programmes on Agriculture and
 
Agricultural Institutions, London, 10-11 September 1987.
 

'Timmer, Falcon, and Pearson, 10-11.
 



ceals ."s Thus in Mali, th reduction in purchasng power, associated 

with cereal price increasesmaY wellibeexperienced by therural,and the
 

urban poor.
 

4. Poverty Alleviation: Targeting the Poor
 

An important theme in the literature is the need to identify ant
 

target the poor to transfer resources more efficiently.52 'Targeting'
 

refers to interventions reaching intended beneficiaries but not othe:
 

groups in society; the cost-effectiveness of these interventions is
 

enhanced if leakages to other groups are minimized.3 The issue of
 

targeting is related to the social costs of adjustment; interventions,
 

designed to mitigate the adverse effects of price reform on consumption
 

will be more cost-effective if they are targeted towards the poorest
 

segments of society
 

Targeting attempts to restrict coverage of interventions to those
 

who will benefit most. Minimizing leakages is essential to reducing the
 

budgetary cost of providing a given benefit. Self-targeted
 

interventions improve cost-effectiveness since theyexclude other groups
 

"John Staatz, "The Structure of Cereals Demand: Mali,
 
Presentation at the International Food Policy Research Institute Seminar
 
on Food Security Policy and the Competitiveness of Agriculture in the
 
Sahel, Washington, D.C., 17 October 1988.
 

'2Timmer, Falcon, and Pearson, 66-68; Per Pinstrup-Andersen,
 
"Macroeconomic Adiustment and Human Nutrition." 44-45: Shlomo
 
Reutlinger, "Food Security and Poverty in Developing Countries," in
 
Gittinger, Leslie, and Hoisington, 208; World Bank, Targeted Programs
 
f e Po, 10-24; and Glewwe and Kanaan, Targeting Assistance to the
 

Eaur. 

"Timmer, Falcon, and Pearson, 66.
 

http:efficiently.52
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Iyproviding benefits of interest only to.theointended beneficiariea.
 

SUbsidizing foods consumed primarily by the poor is often cited in the
 

literature as an example of a self-targeted intervention; the benefits
 

accrue to the poor since the commodity in question has little appeal to
 

wealthier consumers.
 

Budgetary costs as well as political feasibility determine the
 

scale and type of interventions used by governments to raise the welfare
 

of poor groups. An up-to-date summary of these interventions is
 

contained in the World Development Report 1990.1 , The report focuses ol
 

five main classes of interventions. First, general food price subsidy
 

schemes are assessed as being highly effective in reaching the poor and
 

relatively easy to administer. However,.,general food price subsidies.
 

are costly and subject to high leakages to the wealthy, unless the,
 

subsidies are limited to commodities consumed principally by the poor
 

Second, the report discusses-food ration schemes, often administered
 

through fair prite shops, as an alternative to .general food subsidies.
 

Althoughration schemes tend to be quite costly administratively,
 

experience in countries such as Egypt and Sri Lanka suggests that they
 

are relatively effective instruments to increase food consumption among
 

the.poor." Third. food stamps are similar to ration schemes except
 

that they are denominated in currency rather than in commodity
 

"World Bank, World Development Report 1990, 4.
 

"Ibid., 90-102. The description of interventions and their
 
country-specific aDDlications are drawn from this document.
 

"See for example Harold Alderman and Joachim von Braun, 3he
 
Effects of the Egyttian Food Ration and Subsidy System on Income
 
Distribution and Consumption (Washington, D.C.: International Food
 
Policy Research Institute, 1984); and Edirisinghe.
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quantities. Experience in developing countries indicates that food
 

stamps can be an efficient means to reach the poor provided that the
 

real value of these stamps is not eroded by inflation. Fourth, the
 

report briefly reviews supplementary feeding programs as an instrument
 

to address the problem of-under-nutrition in specific age andsex-based
 

groups such as pregnant and lactating women, children under 5 years of
 

age, and schoolchildren. The report notes that it is difficult to
 

assess the outcomes of supplementary feeding programs. They frequently
 

suffer from distribution abuses, and from intra-household leakages
 

(e.g., children fed at school may receive less to eat at home). In
 

addition, supplementary feeding programs that 'arenot coordinated with
 

other interventions to improve health and sanitation may do little to
 

improve the recipients' nutritional status. -Afifth approach is
 

provided by Food for'Work or Public Works.Programs. Experienc, in India
 

and Bangladesh indicates that there are two main benefits from these
 

programs; they are self-targeting, provided that the wage is marginally
 

below market, and they can create produCtive assets for the community.
 

They can also help to offset seasonal variations,in employment, thereby
 

smoothing annual income and consumptionof poor households.
 

In evaluating these different interventions, itis important for 

policy-makers to determine their relative costs. The report Poiertyand 

Hunger breaks down these costs into three main categories." First, 

there are the economic costs associated with any price distortion. For 

example, reducing consumer prices at the expense of farmers has a 

negative impact on agricultural output (and. investment) to the extent 

avorld Bank, Poverty and Huniet8.-9. 
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that farmers are responsive to changes in price. Second, there are the
 

administrative costs of delivering the program to the target group.
 

Finally, there are the direct budgetary costs to the government. While
 

these may be regarded as a pure transfer item, the relative budgetary
 

costs of the different programs may be the decisive variable for policy
 

makers. Clearly, there is no single policy intervention that can be
 

ranked as superior on cost or efficiency grounds,In all cOrcumstances
 

Ranking of interventions will also depend, in part", on political
 

considerations such as the proportion of households who are excluded
 

from the program. For example, political support will be greater for a
 

given intervention if its benefits are broadly rather than narrowly
 

distributed in society. There is a growing weight of empirical
 

evidence, however, that the move away from general towards targeted
 

subsidies has both economic and budgetary advantages. The key then is
 

to identify'the target groups.
 

Identifying intended beneficiaries -- in this case the poor
 

requires a standard measure of welfare by which one can distinguish
 

between socio-economic groups. Per capita income is most commonly used
 

as a measure of welfare.00 A minimum level of income is identified, and
 

households falling below this 'poverty line' are defined as poor
 

relative to the rest of the population. Although income is often used'
 

as a primary indicator of economic status/welfare, it may not be 'a
 

sufficient basis for targeting interventions. The poor are
 

"World Bank, World Development Report 1990, 26; and Paul Glewwe
 
and Jacques van der Gaag, Confronting Poverty in Developing Countries:
 
Definitions. Information. and Policies, Living Standards Measuremelit
 
Study, Working Paper No. 48 (Washington, D.C.: World Bank, 1988), 3-4.
 

http:welfare.00
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characterized by low income and other factors that influence economic
 

status, If the factors correlated with poverty can be identified
 

through sample surveys, it may be possible to target by indicators at
 

less cost than obtaining data on household incomes.m An exploration off
 

factors such as household size and composition. housing, employment,
 

access to productivo: resources, possession of assets, ind education may
 

provide a basis for defining who are the poor and targeting
 

interventions to assist that group. For example, if poverty in urban
 

areas is concentrated in certain neighborhoods, lndicators sucn as
 

housing or place of residence may identify the poor at much less cost
 

than per capita expenditure. In many developing countries the informal
 

sector provides employment and income to large portions of the urban
 

population; if the poor are concentrated in informal sector activities
 

then interventions to augment incomes targeted towards that sector may
 

efficiently reach the poor.
 

The characteristics of the Door have been examined in a number of
 

studies on paverty.m These studies provide the empirical bases for
 

hypotheses (iii) - (ix) presented in Chapter 1 on hcusehold and
 

employment characteristics of the poor. In The Poor and the Poorest,
 

MLchael:Lipton notes that household size is positively associated with
 

decreases in per capita income, and identifies large household size as a
 

characteristic of the poor; the greater number of children and younger
 

age distribution of low-income households Is also confirmed by this
 

"World Bank, World Develo2ment Renort 1990, 92.
 

°Glewe and Kannan; Lipton, The Poor and the Poorest; Visaria;
 

and.World Bank, World Develo2ment Report 1990.
 



study of household characteristics.'1 The poverty studies cited above'
 

confirm Lipton's findings, and identify several other characteristics'.
 

associated with low levels of income. First,: the poor in developing~j.
 

countries annear to be concentrated in informal sector activities
 

particularly in urban areas. Although the informal sector represents an
 

important source of employment for the ljoor, income earning
 

onDortunities from such activities are often limited by discr~.minatory;
 

reculations and zovernmental bias towards more large-scale,.&formal
 

activities.. Second, unemployment is a key factor contributing to
 

poverty: the evidence also suggests that the poor are more at risk of
 

fluctuations in unemlovment than the wealthy. Third, education is a
 

ke- variable exvlainina differences in per capita income. Low levels of
 

educational attainment are concentrated among the poor, contributing to
 

low-productivity and limited income earning opportunities. *In summary,
 

the examination of household characteristics undertaken In poverty
 

studies contributes to an understanding of who the poor are and'what are
 

their means of livelihood. Furthermore, in terms of poverty
 

alleviation, significant differences in characteristics between socio

economic groups can often be used as a basis for targeting interventions
 

to low-income households
 

A number of different measures or indicators of welfare are cited
 

in the literature. Although ranking households on the basis of per
 

capita income predominates, other measures of welfare such as per capita
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food expenditure and calorie ,onsumption are possible indicators.0 For
 

Purposes of analysis this dissertation adopted the per capita income
 

measure of welfare.0 Food expenditure and calorie consumption,
 

however, were also explored as indicators of welfare.
 

As noted above, studies of poverty typically use per capitazincome
 

as a standard measure of welfare. Accurate measurement of income Is a
 

difficult if not impossible task in many developing countries. There
 

.are three Principal reasons why this is so. First, households may be
 

reticent in giving out information that may be used for tax purposes by
 

'the government. Secondly. in some countries'the variable nature of
 

'emplovment of the Poor may make it difficult for respondents to recall
 

imqp-sum payments for services rendered. Thirdly, in societies largely
 

depeildent on subsistence airiculture, barter rather than money exchange
 

for labor/services may characterize the economy. It is extremely
 

difficult to quantify and translate these transactions into 'income'
 

with any degree of accuracy. Given that reliable measures of income are.
 

difficult to obtain, per capita expenditure is often considered a proxy
 

for income. Christiaan'Grootaert discusses the income versus
 

expenditure debate as it relates to welfare and states that "the
 

nnannuI aams tn be that axnandituras are easier to measure and tend
 

'to be more accurately reported. They are also less subject to
 

*Paul Glewwe, The Distribution of Welfare in Cote d'Ivoire in
 
1285, Living Standards Measurement Study, Working Paper No. 29,
 
(Washington, D.C.: World Bank, 1988); Alderman; Ravi Kanbur,
 
Measurement and Alleviation of Poverty, International Monetary Fund
 
Staff Papers, no. 34 (Washington, D.C.: International Monetary Fund
 
1987).
 

0Note that total per capita expenditure including the value of
 
home-produced consumption was used as a proxy for income.
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fluctuations than income,/ and in the context -of the peranent, income and 

In
 
life-cycle models they can be considered a proxy 

for incom,.W, 


addition he notes that data on household characteristics Ls necessary to
 

provide a more comprehensive measure of the level ofliving/welfare.
 

Since the early 1980's The World Bank has undertaken a series of..
 

Living Standards Measurement Studies (LSMS) using household expenditure
 

data to measure welfare. In The Distribution of Welfare in Cote
 

dlIvoire in 1985 Paul Glewwe uses a per capita expenditure ranking to
 

assess the characteristics of different groups in society.0 The
 

analysis divides the sample into per capita 'consumption groups
 

(consumption defined as per capita expenditure plus the value of home:
 

produced food) and looks at household characteristics by quintile:
 

expenditure, employment, household composition, asset ownership, and
 

education. Glewe then uses per capita consumption to construct
 

poverty lines dividing the poor from the non-poor. Drawing two poverty
 

lines -- at 10% and 30% of the per capita 'consumption' distribution
 

he presents a profile of the characteristics associated!:with poverty
 

for both rural and urban Cote d'Ivoire.
 

Further analysis of the Ivoirian LSHS data resulted in a recent
 

study focusing on poverty reduction through targeting.: In Tagting
 

Assistance to he Poor Using Household Survey Data, Paul Glewe and
 

Oussama Kanaan seek to identify household characteristics associated
 

0Christiaan Grootaert, "The Conceptual Basis of Measures of
 
Household Welfare and Their Implied Survey Data Requirements," The
 
Review of Income and Wealth, series 29, no. 1 (March 1983): 10.
 

mGlewwe.
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with low levels of welfare.' Hultivariate OLS reresslon analysis was
 

used to nredict the effects of a set ot explanatory varlaDoes on welfare
 

(defined as Der capita household expenditure). Of the explanatory
 

variables used in the analysis region, educational attainment of
 

household head, ethnicity housinz characteristics, and access to
 

potable water education of household head, percapita floor area of
 

the housing unit. nd ownership of a car or refrigerator are strongly
 

associated with hi-,hsr levels of welfare. Conversely, bicycle ownership
 

and the household head belonaina to the Voltaic ethnic group are
 

associated with low levels of welfare. Using econometric techniques,
 

the authors assess the effectiveness of income transfer schemes targeted
 

on these characteristics in reducing the poverty of targeted groups.
 

In Identifving the Poor: Is "HeadshiDo a Useful Concept?, Sandra
 

Rosenhouse discusses household head classification and its relevance to
 

tarnetinr noor households.' Rosenhouse uses two different definitions
 

of headship 'renorted head' and 'workinz head' -- to examine the
 

relationship between female-headed households andpoverty. The findingr
 

of this study show that the working head classification is a more
 

accurate indicator of poverty than reported head. Furthermore, the
 

author concludes that if the aim of policy is po ,rty alleviation, then
 

it may be more appropriate to identify poor households irrespective of
 

sex of household head; among the poor specific groups can then be
 

examined and targeted. In The Poor and the Poorest, Michael Lipton
 

8Glewwe and Kanaan.
 

8Sandra Rosenhouse, Identifving the Poor: Is "HeadshiR" a Useful
 
ConcetZ, Living Standards Measurement Study. Workina Paper No. 58
 
(Washington, D.C.: World Bank, 1989).
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examines the characteristics of the poor as they relate to the following
 

four areas: (i)Poverty, Undernutrition, Hunger, (ii)Employment (iii),
 

Asset Ownership, and (iv) Household Characteristics and Structure
 

Lioton advocates a calorie-linked measure of poverty and uses a food
 

adequacy standard to identify the poor:"
 

People who spend 80 percent or more on food, yet fulfill
 
less than 80 percent of the average calorie requirements fox
 
their age, sex and activity groups, are probably both hungry
 
and undernourished ...; we call them ultra-Roor. People
 
spending 70 percent or more of income on fcod, and meeting
 

80-100 percent of requirements, are unlikely to be undernourished,
 
but are sometimes hunRry: we call them poor.
 

'He stresses the need to distinguish not only between the poor and .thel 

wealthy in society, but also within the group defined as poor., For 

Lipton, ,the criteria for itargeting vulnerable IgroupIs are calorie 

deficiency and food expenditure" shares. 

The problem of finadequate-food intake is complex--and cannot be
 

'addressed solely by economic growth or increased food availability 

Even with adequate overall food supplies, certain socio-economic groups 

suffer caloric deficiency. The food security literature acknowledges 

the importance of availability, yet goes further to examine how the 

distribution of income and endowments -- purchasing power -- influences, 

access to-food. 
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'In developing (and'-developed) countries inadequate fod intakeis 

a brimarv characteristic of Door households. Hunger arisesdue to an' 

'inequitable distribution of income and endowments: "People are hungry 

because they lack the resources to produce enough food for themselves or 

lack the purchasing Dower to acauire it in the market."" In a series
 

of.World Ban. reports Shlomo Reutlinger discusses the problem of hunger
 

in the context of food security. He defines food security as "access by
 

all people at all times to enough food for an active', healthy life'. :oIts
 

essential elements are the availability of food and the ability to
 

acquire it.", Definedin this way, food insecurity arises froman
 

inability to acquire,sufficient food through domestic'production,
 

imports'or market purchases, and can be either chronic or transitory
 

Weak purchasing power, as opposed to shortages in the supply of lfood,
 

emerges as the principal source of food insecurity. The concept of food
 

security articulated by Reutlinter has been centrallin weaving together
 

the threads of the food security literature: availability,'access, and,
 

actual consumption/nutritional status.
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5.1 Chronic and Transitory.FoodInsecurity
 

Several authors make the distinction between chronic and
 

transitory food insecurity." Dietary inadequacy over a prolonged
 

period of time is evidence of the inability to gain access to enough
 

food. Lack of resources constrains the ability of households to augment
 

food intake: the term chronic food insecurity defines a situation of
 

structural calorie and protein deficiency. In contrast, the temporary
 

erosion of purchasing power brought upon by variability In p lices,
 

incomes, and/or agricultural production is termed transitory food
 

'
 
insecurity. The most extreme example of transitory food insecurity is
 

that of famine where large numbers of people experience a sharp and
 

catastrophic decline in food consumption levels. Discussions of the
 

history and causes of famine stress the complex interaction of factors
 

that lead to situations of severe undernutrition, starvation,, and
 

death.T Central to the debate. however, is the recognition that.a

reduction in food availability is not.the principal cause of 'famine.
 

Famines can occur in situations of adequate overall food -supply.
 

Rather,"a' sudden collapse in purchasing power of certain groups results
 

inainability to gain access to sufficient food to sustain life.
 

7 t Ibid.; Reutlinger, "Food Security and Poverty in Developing
 

Count.ries;" World Bank, The Challenge of Hunger in Africa (Washington,
 
D.C.: World Bank, 1988); Carl Eicher, Food Security Battles in Sub-

Saharan Africa (East Lansing, Mich.: Michigan State University, 1988);
 

and Michael Weber, Informing Food Security Decisions in Africa:
 

EmDirical Analysis and Policy Dialogue (East Lansing, Mich.: Michigan
 

State University, 1988)
 

7 Nevin S. Scrimshaw, "The Phenomenon of Famine," Annual Review of
 

Nutrition 7 (January 1987): 2.
 



Of course. the distinction beetwen transitory,and chronic'food
 

insecurity can break down in'societies which are experiencing a long
 

term dearadation in their resource base. A number of Sub-Saharan
 

African countries fall clearly into this category. Poor policies
 

combined with increasing population pressures and political instability
 

have lowered the productivity of many marginal areas, transforming
 

groups from the status of transitory to chronic food-insecure.
 

5.2 Who are the Food Insecure?
 

The zlobal'distribution of calorie deficient dietsshowsa
 

concentration in low-income countries, particularly Ln Asia andiSub,-


Saharan Africa. In 1988,the World Bank estimated that approximately-25%
 

of Africa'spopulation suffered from inadequate food intake; the same
 

figure f1r Mali is 35% of the total DoDulation.1 Global estimates of
 

caloric deficiency are decidedly 'rough', yet ao proviae some inaication
 

Df themagnitude of the problem of food insecurity.
 

Effective-efforts to alleviate food insecurity will require an
 

understanding of who the food insecure are and where they are located
 

within countries. Reutlinger identifies three principal groups facing
 

chronic food insecurity in low-income countries: the urban poor, the
 

rural landless, and the small-scale farmers."' In Africa, the food
 

insecure are concentrated in rural areas wherea majority of the
 

r3World Bank, Challenge of Hunger in "Africa "(Washington, ,D.C.: 

World Bank, 1988), 1. 

"WorldBank Jxvrty abUAnge, 29, 
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population lives and works." The growing problem of urban poverty and
 

malnutrition in many countries, however, accentuates the need for
 

simultaneous efforts to strengthen the purchasing power of both rural
 

and urban populations.
 

5.3 Appropriate Unit of Analysis
 

Global estimates of the magnitude of food insecure populations are
 

based upon highly aggregated data of per capita calorie intake.
 

Measurement error aside, these estimates obscure the question of caloric
 

adequacy at the level of the household or the individual. Regional,
 

seasonal, and rural-urban differences are likewise ignored in the
 

aggregate analysis.
 

There is a need to look beyond aggregate measures of food security
 

to identify the food insecure within countries. Clearly, disaggregation
 

is necessary if food insecure groups are to be identified and
 

interventions designed to reduce chronic food insecurity. Often data
 

limitations due to cost and time considerations will dictate the level
 

of analysis. It should be noted, however, that each level of
 

aggregation tends to blur differences across groups as calorie surpluses
 

and deficits are combined into average values. For example, even if
 

caloric adequacy is achieved at the household level (a standard unit of
 

analysis), individuals may still experience food insecurity within the
 

family." Intra-household food distribution may be skewed due to gender
 

or age biases in traditional family arrangements.
 

"World Bank. Challenge of Hunger in Africa, 2.
 

"See for example Austin, Berg, and Reutlinger and Selowsky.
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5.4 	 Reducing Chronic Food Insecurity:
 
Policy Implications
 

In the long-Tun food security can be achieved only by economic
 

growth and an equitable distribution of its benefits. This process may
 

require interventions to ensure food security for vulnerable groups in
 

the short-rin. Specific interventions cited in the literature to reduce
 

chronic food insecurity are incomL Zransfers, food price subsidies, and
 

food supply policies." Other approaches which have been attempted by
 

government and donors include public works programs (particularly in
 

India), small-scale income generating projects, land reform (outside
 

Africa) and population resettlement programs (Indonesia, Ethiopia).-


These interventions seek to increase the real incomes of those at
 

risk of food insecurity, thus providing the basis for increased food
 

corumption. However, almost all suffer from budgetary constraints and
 

are difficult for governments to sustain over the long term in the
 

absonce of major donor and multilateral support.
 

545 Entitlements
 

In "Poverty and Entitlements" Amartya Sen likewise examines the
 

relationship between hunger and poverty. The notion of 'exchange
 

entitlement' developed by Sen rests upon an individual's ownership of
 

resources and the ability to exchange those resources for commodities.
 

7 Reutlinger, "Food Security and Poverty in Developing Countries,,"
 
208-2±i,
 

78In Ethiopia the resettlement policies may have been more
 
directed at political than at welfare objectives.
 



Hunger/starvation arises as an inability of thepoor to "stablish 

entitlement to enough food."" To increase the entitlement'of the poor
 

to sufficient food requiras a strengthening of their command over
 

resources. Prices and incomes play a central role in determining
 

'entitlements' and nutritional outcomes; consumption analysis focuses
 

on these key variables in assessing means to augment the food intake of,
 

vulnerable groups.
 

6. nduin
 

A number of'perhaps depressingly familiar themes have emerged from
 

.this literature review. Hunger and poverty are inextricably linked as
 

the Philippines:, Brazil, Burkina Faso, and Dominican Republic studies
 

indicate., There are short term measures which can be taken to improve
 

the calorie consumption and nutritional status of poor households.
 

However:in the longer term, there appears to be no alternative to a
 

:policy framework which increases the income earning opportunities'and
 

productivity ofthe poorest members of society.
 

'The theoretical and empirical literature on food consumption and 

expenditure provides an understanding of what variables affect 

consumption. and ;ow changes in those variables make certain groups of 

consumers vulnerable to inadequate food intake. Laws of consumer 

behavior put forward by Engel, Bennett, and Slutsky have been tested in 

a number of empirical studies. These studies suggest that Enells and 

xAmartya Son, "Poverty and Entitlements," in Gittinger, Leslie,
 

and Hoisington, 302. In an earlier work Amartya Sen discusses the
 
relationship between poverty and famine, making the clear distinition
 
between overall food availability and food entitlements: Amartya Sen,
 
Poverty and Famines (Oxford: Oxford University Press, 1981).
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Bennett"s laws may nor hold for thepoorest households. The analytical
 

techniques used in consumption analysis Provide a means to measure how
 

changes in key variables -- prices and income -- affect the consumption
 

of the poor. This information is essential to the design of
 

interventions to augment the calorie consumption of low-income
 

households.
 

The literature on structural adjustment highlights that the poor
 

are particularly vulnerable in the short-term to changes in the policy
 

environment. On the one hand, their low incomes and highly concentrated
 

expenditure patterns make them vulnerable to increases in food prices,
 

Andon the other, their low levels of human capital can make poor
 

households relatively inflexible in responding to shifts in the pattern
 

of labor demand. An absence of tradeable or liquid assets compounds the
 

problem. -Although economic growth and increased employment are the
 

expected outputs of reform, interventions targeted to the poor are
 

needed in the short-term to address the adverse welfare effects of
 

adjustment.
 

Targeted interventions are central to the policy-oriented
 

literature on poverty alleviation. In order.'to transfer resources more
 

efficiently, targeting attempts to limit interventions to thse,whowill
 

benefit most. Identifying the target group -- in this case the poor.-

requires a standard measure.'of welfarethat allows one to distinguish'
 

between poor and non-poor groups. Studies of poverty use per capita
 

expenditure (income) as a standard welfare measure. Household
 

characteristics, however',may be correlated with poverty and could be
 

used'as cost-effective indicators to target interventions.to:the poor.
 



53 

The challenge for policy-makers is to find interventions which transfer
 

resources to the poor in a way that is efficient (i.e. few leakages to
 

non-target group) and administratively cost-effective.
 

The foor securlty literature examines the relationship between
 

income/endowments and food consumption. It is clear from the literature
 

that there are no easy solutions to the problem of inadequate food.
 

intake. It is not a simple question of economic growth, since
 

inequitable distribution, particularly in the short-run, can adversely
 

affect the consumption possibilities of the poor. Nor can itbe
 

addressed through food supply policies alone, since increasing food
 

availabilitV does not deal with Droblems of distribution and access.
 

Targeted interventions are also'inadequate since they can-rarely be
 

sustained (and frequently suffer from high leakages). The ambitious
 

goal of the'food security literature Is to develo a framework that
 

interprets these ipolicy issuesLto unde'rstand howthey affect the social
 

obJective'of universal food security.
 



CHAPTER,3
 

HISTORICA BACGRcURND - FO0D POLICYREFORM IN MALI
 

The purpose of this chapter is to provide the backgroundto"-this,, 

research through a description of policy reform in Malifrom 1981 to
 

1987. The'impact of the reform process on different consumer groups
 

wilI also be examined. The'phase of food policy reform under way in
 

Mali durinR this period focused on the liberalization of cereals
 

marketing and pricing. Coarse grains and rice form the mainstay of the
 

Malian diet: cereals likewise dominate the food production picture.
 

The improvement of cereals production and marketing in this low-income
 

Sahelian country has thus emerged as an issue of central concern-,to
 

policy-makers.
 

This chapter is organized as follows, Section 1 provides an
 

historical background of Mali in the post-independence period. Section
 

2 reviews cereals pricing and marketing reform since 1981' The'effects
 

of reform measures on consumers are examined in Section 3. Section.4
 

summarizes the Malian experience and outlines the case for further
 

empirical work to assess the distributional effects of reform.
 



55 

1. Background
 

Situated in West Africa, the Republic of Mali is. among the poorest
 

countries in the world. In 1985 the total population was estimated at
 

7.5:million with a GNP per capita of $150. Mali is poor by almost any
 

standard, as the following socio-economic indicators attest: life
 

expectancy is 46 years of age; 83% of the adult population is
 

illiterate; 23% of children are enrolled in primary school; and the
 

infant mortality rate is one of the highest in the world at174 Per 1000
 

live births.'
 

Approximately 80% of the population derived a livelihood from
 

agriculture in 1985 when the sector represented 50% of GDP. Agriculture
 

thus plays a dominant role in the economy, with agricultural performance
 

influencing the standard of living for the majority of the population.
 

Cereals form the base of the Malian diet, both rural and urban, and
 

represent the bulk of food crop production. The agricultural sector is
 

characterized by the production of staple food crops (millet, sorghum, 

maize, and rice) and the production of cotton, groundnuts, and livestock 

for export. Table 3.1 (in text) presents production figures for cereal 

and export crops, 1981/82 - 1986/87. In Mali, cereals production is 

1
extremely variable and highly correlated with rainfall conditions.,


'World Bank, World Development Report 1987; World Bank, World
 

Development Report 1988 (New York: Oxford University Press for the
 
World Bank, 1988); and John W. Sewell and Stuart K. Tucker, Growth.
 
Exports. and Jobs in a Changin~ World Economy: Agenda 1988 (New
 
Brunswick, N.J.: Transaction Books, 1988), 246. Socio-economic
 
indicators are for the period f analysis of this doctoral research:
 
1985.
 

"John M. Staatz, Josue Dione, and N. Nango Dembele, "Cereals
 
Market Liberalization in Mali," World Development 17 (May 1989): 704.
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For example, cereals production more than doubled with the onset of
 

idequate rainfall in 1985 after two years of drought: production levels
 

rose from a low of 716,000 MT in the 1984/85 agricultural season to
 

1,669,000 KT in 1985/86. Of the cereals, millet and sorghum
 

predominate, representing approximately three quarters of total
 

production, followed by rice and maize. Although rice does not figure
 

prominently in terms of production, it is a preferred cereal in urban
 

areas. Urban demand for rice in Mali has increasingly been met by
 

imports, both commercial and concessional.
 

The drought conditions of the past two decade generated an
 

increasing concern on the part of policy-makers to assure the bases for
 

improved agricultural productivity and for sustained output growth.
 

Prior to independence Mali was a cereals exporter. This situation had
 

been reversed by the mid-1960's, however, as agricultural growth
 

stagnated and shortfalls in production were met by cereal imports.
 

Climatic variation contributed to poor agricultural performance in the
 

post-independence period. However, the stagnation of agricultural
 

growth was also attributable, in part, to the policy choices of the
 

Malian government.l An historical review of cereals policy in Mali is
 

therefore necessary to provide an understanding of the forces leading to
 

the reform of cereals marketing and pricing in 1981.
 

"Simmons, 3.
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1.2 Cereals Policy in thePost-Independence Period
 
(1960-1981)
 

Mali received independence f£om France in 1960, and the new
 

government pursued an extensive nationalization scheme with the aim of
 

laying the foundations of an African socialist state. The Modiba Keita
 

regime (1960-68) was characterized by the establishment of numerous
 

state run companies with control over domestic and foreign trade. In
 

1964 the Office Malien des Prodits Agricoles (OPAM) was set up as the
 

state cereals marketing board. OPAM was accorded nonopoly power in
 

cereals marketing with a principal aim being to assure a cheap and
 

stable supply of grain to urban consumers.
 

Since the early years of independence the Halian government
 

attempted to regulate the cereals market by setting official consumer
 

and producer prices. The implicit objectives of cereals policy were
 

threefold: "(i) to increase rural incomes; (ii) to provide cheap
 

cereals to urban areas: and (iii) to finance national development
 

through the extraction of surplus from the agricultural sector."6u
 

Implicit objectives aside, in practice the aim of keeping consumer
 

prices low predominated. Official producer prices were set below those
 

prevailing before independence, and farmers were forced to sell a
 

proportion of their production to OPAM at artificially low prLces .'
 

Private cereals trade was prohibited as the state attempted to
 

consolidate OPAM's control of the cereals market. Compulsory cereal
 

"Staatz, Dione, and Dembele, 704.
 

"J. Dirck Stryker, Ignatius Peprah, and Donald Brean, I
 
System and Economic Policy Reform in Mali (Somerville, Mass.: Associates
 
for International Resources and Development, Inc., 1986), 3.
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procurement was only one aspsct of state intervention: roadblocks were
 

set up t.,uughout the country to restrict private cereals trade, and an
 

economic 'police force' was authorized to enforce OPAM's monopoly
 

rights.
 

In 1968 a military coup brought General Moussa Traore to power.
 

The new regime, in a departure from the socialist orientation of its
 

predecessor, abolished the monopoly of OPAM in 1969 and raised official
 

producer prices to stimulate cereal production. In 1969 private sector
 

trader were provid.d credit to finance grain deliveries to OPAM.
 

However, the state's monopoly of grain marketing was restored later that
 

year as it became clear that private traders had little incentive to
 

sell to OPAM at what were still below market prices.' Following the
 

restoration of OPAM's monopoly, the Malian government established
 

several state-run rural development organizations (ODR's) to promote
 

cereals production and to serve as suppliers to OPAM.
 

Cereals pricing and marketing 2olicies in subsequent years were
 

influenced by both climatic and political economy considerations. The
 

drought of 1972/74 highlighted the extreme variability of food crop
 

pro4uction in Mali; sho~cfzlls in production were met by an influx of
 

food aid and commercial cereal imp,rts. Similar to other Sahelian
 

countries, Mali espoused a policy of food self-sufficiency as c meanw to
 

address tre uncertainties of climate and the increasing reliance on food
 

Official producer prices were raised to 
provide incentives to
 

imports. 


cereals production. Political pressures simultaneously dictated that
 

8Charles P. Humphreys, "Cereals Policy Reform in Nal:-Draft"
 

(Wa34ingtor- D;C.: World Bank, 1986), Photocopied, 2.
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official consumer prices be kept low for the benefit of urban consumers.
 

The increase in producer prices without a proportionate increase in
 

consumer prices, however, resulted in a massive increase in OPAH's
 

budget deficit to CFAF 20 billion ($80 million) in 1976/77." The
 

deficit financing of cereals pricing policies continued into the late
 

1970's with a worsening of OPAM's financial position as a result.
 

It should be noted that although consumer subsidies were in
 

principle available to all urban consumers the primary recipients of
 

subsidized OPAM grain were urban-based civil servants and the military.
 

The governnent's policy of compulsory sales to OPAM at low official
 

prices did not assure adequate grain supplies for all consumers; indeed
 

DPAM was able to purchase only 20-40% of marketed domestic production."
 

As demand exceeded supply at official prices, OPAM had to ration its
 

grain supplies to selected consumers. Government workers and the army
 

- two important political constituencies -- emerged as the privileged
 

clientele of the state marketing system. In effect, the state used
 

cheap cereals as wage goods since low cereal prices enabled government
 

salaries likewise to be kept low.
 

The cereals policy of the Malian government in!the post

independence period resulted in an official market system serving a
 

limited clientele with excess demand spilling over into a parallel
 

market. Parallel market prices were well above official prices. OPAM
 

had a monopoly of careals marketing in theory only. In practice,
 

private traders operating in the pa:allel market handled two thirds or
 

"Ibid., 7; and Stryker, Peprah, and Brean,:*.5.
 

'Humphreys, 5; and Stryker, Peptah, and keen, .
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more-of marketed domestic production. The majority of consumers, those,,
 

excluded from OPAM concessionary sales, were obliged to purchase cereals
 

on the parallel market at higher prices." The risk premium associated
 

with illegal trnde on the part of merchants was passed on to consumers
 

in the form of higher prices for staple grains.
 

OPAH's chronic deficit situation led to increasing pressure for 

reform of cereals marketing and pricing. The growing fiscal deficits of 

the state marketing board -- evidence of OPAM's operating inefficiencies 

and an official consumer price that was too low relative to the official 

producer price -- combined with poor agricultural performance and an 

increasing reliance on cereal imports contributed to the adoption by the 

Halian government of a, comprehensive reform program. for the cereals, ub

sectorin1981.' 

2. Cereals Pricing and Marketing Reform
 

2.1 Reform Objectives and Measures Implemented
 

The reform of the cereals market in Mali has been supported by the
 

Cereals Market Restructuring Project (PRMC). Established in 1981, the
 

PRMC represented a multi-donor/Government of Mali agreement to use food
 

aid resources to promote cereal policy reform. The nine donor members
 

of the PRMC* agreed to provide multi-year commitments of food aid in',
 

"Note that consumers excluded from concessionary sales included
 

rural households who were net purchasers of cereals as well as urban
 
houseliolds.
 

"Donor members of the PRMC include: Belgium, Canada, the European
 
Community, France, West Germany, Great Britain, the Netherlands, the
 
U.S., and the World Food Program. (Austria joined at a later date.)
 
The first phase of the PRMC was for a five year period, 1981 - 1986,
 
while the second phase of the project ran from 1986 - 1990.
 



62 

support of the liberalization of cereals marketing and pricing' Food
 

aid and the local currency generated by food aid sales were seen as
 

necessary to cushion the redistributive effects of reform: food aid was
 

intended to "provide the financial and commodity safety nets perceived
 

to be necessary to persuade potential losers from the reform process to
 

go along".'
 

In an economic sense, the term liberalization implies a shift away
 

from state intervention in the economy towards allowing market forces-to
 

iallocate resources and determine prices. As it was initially used by
 

the PRHC, however, the French term liberalisation denoted the
 

legalization and promotion of private sector participation in the
 

cereals market. Government control of prices was not to be fully
 

relinquished, but rather, official prices were to be adjusted
 

incrementally. Official prices were still to act as the reference price
 

for the market. The objectives of the PRHC centered on a restructuring
 

of the cereals market: liberalization of cereals marketing and pricing
 

was to be a gradual rather than an abrupt process. The three specific
 

objectives of the reform program were the:
 

i) Liberalization of the cereals market to include 
private traders. 

i), Promotion of cereals production by increasing 
producer prices and hence incentives. 

iii) Reduction of the costs of the official marketing 
system: aligning official producer and consumer 
prices to reduce the level of subsidies. 

'SLmmons, 7. 
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Under the PRMC reform program the intent was not to eliminate OPAM, but
 

rather to promote the participation of the private sector in cereals
 

marketing. Indeed, a reduction of the costs of the official marketing
 

system involved improving the operating efficiency of OPAM. The PRHC
 

thus acknowledged OPAM's regulatory role in the market while limiting
 

its functions to that of "stabilizing market prices [through off

setting buffer stock arrangements], increasing producer incentives,.and
 

distributing emergency food aid."
 

The government of Mali and the donors in the PRMC initially agreed
 

to implement a series of policy reform measures over a period of 5
 

years. The PRMC provided commodity and financial resources in support
 

of the three reform objectives outlined above. Table 3.2 (in text)
 

presents cereals market reform measures by objective and year of
 

implementation.
 

Reform measures enacted during the first phase of the PRMC, (1981

1986) highlight the gradual nature of the transition towards the
 

liberalization of cereals marketing and pricing. The coarse grain
 

market was liberalized in Ml81, while paddy and rice market
 

liberalization followed, albeit much more slowly, in 1986. Official
 

producer and consumer prices were adjusted upwards on an annual basis.
 

OPA 's financial situation initially improved due to the implementation
 

of a cost-reduction and financial management programme: truck fleet 

reductions, staff cutbacks, and improved accounting controls. However, 

the premises of the reform program were called into question as cereal 

production conditions changed in the mid-1980s . The good harvests and 

O'Staatz, Dione, and Dembele, 705-706;
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falling prices of 1985/86 and 1986/87, after successive years: of

drought, required a re-assessment of reform measures aimed at increasinA 

producer and consumer prices and of OPAH's role in 6th6: ereailsmarket. 

2.2 Cereals Production and Prices: 1985/86 and 1986/87
 

The period of analysis of this doctoral research -- May 1985 to 

Hay 1986 -- spans a year that was unique. The survey data-were 

collected in 3 rounds over the course of the year. The first round 

of the survey was a season characterized by adequate rainfall. However. 

stocks were low following two years of drought, and many Halians 

depended.'on food aid cereals for their daily meals. The outlook for
 

cereals production in 1985/86 was initially pessimistic in spite of
 

apparently good rains, and coarse grain and rice prices remained high
 

until the harvest of October/November. The good rainfall conditions
 

resulted in relatively high production levels, and open market cereals
 

prices, both producer and consumer, began to fall." In November of
 

1985 OPAM stepped in to support official producer prices by purchasing
 

coarse grains and paddy/rice. OPAM procurement of cereals did serve to
 

stabilize the decline in official producer prices; however, the
 

"The DNSI household expenditure survey was conducted in three
 

rounds: 
Round 1: May - August 1985 
Round 2: September - Decomber 1985 
Round 3: January - May 1986 

"Total cereals production (millet/sorghum, maize, and paddy) was
 

estimated at 1,669,000 MT in 1985/86 compared to 716,000 MT in the
 
previous year. U.S. Agency for Economic Development, Consolidatng
 
Cereals Market Reform in mall: an Analysis 2f Current and Potential
 
Roles for Public and Private Sector Institutions in the Grain Market, by
 
Jennifer Bremer and Lyn Ellsworth (Bamako, Mali: U.S. Agency for
 
International Development, 1986).
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depletion of OPAM finances (both seasonal credit from the banking system
 

and credit supplied by PRMC counterpart funds) in February 1986 and
 

OPAH's subsequent withdrawal fr=m the market resulted in prices falling
 

dramatically. Cereal prices continued to fall over the third and final
 

round of survey data collection when under normal conditions prices
 

should have risen.
 

Contrary to expectations, coarse grain prices also fell throughout
 

the following rainy season as farmers continued to move cereal supplies
 

on to the now liberalized markets. In 1986 rains were again plentiful
 

and cereals production in 1986/87 realched record levels. Due to
 

financial constraints and large carry-over stocks from the previous year
 

OPAH was unable to intervene in the market to support official producer
 

prices. Open market prices in 1986/87 were again lower than official
 

consumer pres, and OPA/'s financial situation worsened as it was
 

unable to sell its stocks at official prices. 
Two consecutive years of
 

goodharvests confirmed that producer price support interventions were
 

nota viable option in Mali; as a result, the state redefined the role
 

of OPAM in 1987, in effect restricting its activities, and officially
 

abandoned the administered price system for coarse grains.TM
 

2.3 	 Rationale'for the TUFTS/DNSI/USAID Study of Food
 

Prices and Consumption in Urban Mali
 

It is important to note that at the outset of the PRMC reform 

program little empirical information existed as to how consumers would 

respond to ,the'reform process. Indeed, the present're'earch on food 

O'Staatz, Dione, and Dembele,'709.
 

http:grains.TM
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consumption in urban Mali was prompted by the PRMC reform program. The
 

1985 policy reform agenda highlighted the issue of consumer prices,
 

particularly for rice, the only commodity market still controlled by
 

OPAH. The PRMC considered the raising of official consumer prices a
 

critical step towards reducing OPAM's fiscal deficit. It was clear that
 

a policy of maintaining official consumer prices below open market
 

levels had resulted in considerable subsidies borne by the state
 

marketing board.
 

When contemplating the effects of rice priceliberalization,,in>
 

July of 1985, questions were posed by the PRMC as to how urban consumers
 

would respond to an increase in prices. It was expected that rice price
 

increases would result in consumers, particularly the poor, shifting
 

from rice towards the relatively cheaper coarse grains (millet and
 

sorghum). In the absence of any information on urban food consumption
 

in Mali, the TUFTS/DNSI/USAID study of food prices and consumption was
 

undertaken in 1986.
 

The PRMC proposal to raise official consumer prices to market
 

level prices was presented to the Malian government in July of 1985.
 

The International Monetary Fund (IMF) supported the proposed consumer
 

price increase for coarse grains (from 62.5 to 95 CFA/kilo) and ri

(from 125 to 165 CFA/kilo) and included it as part of the Stand-By
 

Agreement being negotiated at that time.
 

The proposal for the price increase, however, was considered
 

politically dangerous by the Malian government. There was a perceived
 

risk, on the part of the government, that the magnitude of the price!
 

rise would trigger consumer unrest as the purchasing power of key
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political constituencies declined. Indeed, the "indicated increases in

food prices without compensatory increases in salaries in the government
 

of Mali view, risked political crisis."" This crisis was averted,
 

however, as the PRMC agreed to cover the government's payments to the
 

rice producing ODR's, thus freeing the state to commit itself to a
 

salary increase in 1986; in return, the PRMC was assured a role in the
 

restructuring of all cereal-producing ODR's later that year." As a
 

result, the proposed consumer price increases were incorporated into the
 

Stand-By Agreement that was signed and put into effect in November of
 

1985. At the time of implementation, however, little was known as to
 

the consumer response. The negotiation and subsequent enactment of
 

this price policy measure thus provided the impetus for research
 

assessing the effects of price changes on the food consumption of urban
 

households.
 

2.4 Outcomes of the Reform Process
 

To date, the accomplishments of the cereal market reform process
 

in Mali have been mixed. The PRMC has been characterized by effective
 

dialogue and cooperation between the Government and a multi-donor group
 

in support of cereals market reform. During the early years of the
 

reform programme, food aid proved an effective resource, boti in
 

financit.l and commodity terms. The benefits of using food aid resources
 

in support of reform were sharply diminished, however, when the cereal
 

"U.S. Agency for International Development, Evaluation of the
 
Title II. Section 206 Proiect in Mali (Bamako, Mali: U.S. Agency for
 
International Development, 1986), 6.
 

Ibid., 6.
 



69 

production situation shifted to that of surplus in the mid-1980,s.
 

Increasing the cereal supply through concessional imports at that time
 

would have put downward pressure on already low prices; as a result, the
 

donor members of the second phase of the PRMC have sought to use
 

financial as well as commodity resources to support cereals market
 

reform In Mahi.0
 

The reform process in Mali focused on improving agricultural
 

productivity and growth through market and price liberalization. The
 

pace of change for market liberalization (i.e. legalization and
 

promotion of private sector involvement) has been slower than expected.
 

Although full liberalization of the cereals market, both coarse grains
 

and paddy/rice, was accomplished by 1986, private traders in Mali still
 

face barriers to participation in the markot. Financial and transport
 

constraints create barriers to entry to the private sector in the
 

cereals market.
 

In terms of price policy, PRMC policy-makers initially assumed
 

that price liberalization would entail increases in official consumer
 

and producer prices, and this would result in stimulating production
 

while reducing the costs of the official marketing system. Short-run
 

costs to consumors would include a decline in purchasing power as prices
 

rose. In the Mali case, however, climate emerges as the principal
 

determinnnt of production and prices." The good cereal production
 

levels of 1985/86 and 1986/87 underscored the inability of OPAM to
 

intervene in the market to support producer prices. Adequate rainfall
 

"Staatz, Dione, and Dembele, 709.
 

"Ibid., 711.
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and subsequent good harvests resulted in open market prices, producer
 

and consumer, falling well below official levels. Unable to support
 

prices due to lack of resources, the Malian government gave up the
 

system of official coarse grain prices in 1987. Allowingmarket forces
 

to determine prices, however, is only part of the answer to problemsoif,
 

low agricultural productivity and growth. In Mali agricultural
 

producers face a host of binding constraints, in addition to climate,
 

that limit their capacity to respond to improved price incentives: lack
 

of inputs, poor extension services, limited access to improved
 

technologies (equipment and seed varieties), and lack of marketing
 

infrastructure.
 

3.- The Effects of Cereals Market Reform on Consumers-


The effects of reform are complex and differ across socio-economic
 

groups. From the consumer perspective, some general comments can be
 

made on the distributional consequences of reform. The principal losers
 

from the reform process were those privilaged consumers -- government
 

workers and the army -- who no longer had access to OPAM sales at
 

subsidized prices. The bulk of consumers, however, appear to have
 

benefited from the reform process. First, consumers benefited fror
 

cereals market reform due to the large quantities of food aid provided
 

by the PRMC and sold through OPAM on the open market. The influx of
 

food aid cereals in the early 1980's resulted in a decline in market
 

prices, thus augmenting the purchasing power of households." Second,
 

cereals market liberalization and the subsequent legalization of the
 

"lbid., 714; and Humphreys, 27.
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parallel market should have resulted in a fall in consumer prices asithe'
 
risk premium of private traders was eliminated."l
 

Despite the benefits of reform for the majority of consumers, many
 

urban households in Mali lack the resources to purchase adequate
 

supplies of staple cereals to meet minimum caloric requirements.
 

Limited purchasing power restricts the ability of low-income households
 

to maintain an adequate diet. The purchasing power of urban consumers
 

as a group was augmented by the decline in staple cereal prices during
 

the 1985/86 agricultural campaign, the year of the survey on which this
 

doctoral research is based. Indeed, the IMF-mandated increase in
 

official consumer prices in November 1985 had little effect, as the
 

increased cereal supply resulted in market prices below official prices.
 

The improvement in rainfall conditions and cereal production in 1985/86
 

is mirrored by an improvement in calorie intake of urban households
 

across seasons. Data from the DNSI/TUFTS/USAID survey, however, show
 

that although there was improvement in average food intake during the
 

year, per capita calorie consumption of poor households was still.far
 

below recommended levels.
 

In summary, the principal objectives of food policy reform in MalL. 

were to promote market liberalization, increase domestic grain
 

production, and reduce the operating deficits of the state marketing
 

board (OPAM). At the outset policymakers assuwed that market
 

liberalization would involve an increase in both consumer andproducer
 

1 Staatz, Dione, and Dembele, 714,
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prices. In the early years of the reform program official prices were
 

idlusted upwards gradually. Producers were expected to respond to
 

improved price incentives by increasing production levels, while in the
 

short-run consumers were expected to bear the costs of declining
 

purchasing power as prices rose. In the face of rising rice prices,
 

consumers were expected to substitute towards millet and sorghum as
 

cheaper sources of calories. Substitution between rice and coarse
 

grains was expected to be more pronounced for the poor than for
 

relatively wealthy consumers. Long-run benefits would include a
 

decline in consumer prices as agricultural output increased. Changing
 

nzarket conditions in the mid-1980's -- principally the shift from a
 

chronic cereal deficit situation to that of surplus -- resulted in
 

market prices falling below official prices. The administered price
 

Iaystem for coarse grains was officially abandoned by the state in 1987
 

as it became clear that price support actions were financially unviable.
 

Policy-makers entered the PRHC reform program subject to a high
 

degree of uncertainty as to the outcomes of the reform process. In 1981
 

little or no empirical information was available on cereals consumption
 

inMali. One response by policy-makers to this dearth of information
 

was to'lnvest in better data as an input into the continuing reform
 

process. As a result, the TUFTS/DNSI/USAID study of urban households
 

was commissioned in 1986 to assess the effects of price changes on food
 

consumption. The findings of that study showed that within the observed
 

range of prices, there was no substitution between rice and coarse
 

grains for the sample as a whole. This dissertation carries the
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analysis fuzher and explores ,inmore detail the characteristics and
 

consumDtin Datterns of the urbanpor in Mali.
 

:
Cereal market reform in Mali provided the impetus for:this
 

doctoral research. The Lnitial research problem was 'one of determining.
 

the adverse effect of,price policy reform on the,'food consumption of the
 

poor,in urban Mali and bow to mitigate that effect. It was expected
 

that reform would result in increased consumer prices, thus reducing the
 

purchasing power of poor households. In 1985/86 the fortuitous return
 

of the rains and good harvests, however, resulted in cereal prices
 

falling over the course of the year. Although these circumstances
 

altered the initial research problem, the focus on the characteristics
 

and consumption of the poor remains relevant in urban Mali. With or
 

without the reform process, caloric deficiency is a serious and chronic
 

problem facing low-income urban households. Interventions to improve
 

the calorie consumption of the poor require an understanding of how
 

changes in incomes and prices effect their food consumption 0
 

Furthermore, information on household and employment characteristics is
 

needed in order to design interventions to augment the income of the
 

poor, and thus improve their access to food.
 

I1nformation nn the price responsiveness of the poor is
 
particularly relevant given increases iu staple cereal prices since
 
1985/86. Informal interviews inBamako (June 1988) suggested that
 
households were substituting towards millet/sorghum as a cheaper source
 
of calories since rice prices had risen substantially.
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METHODOLOGY
 

1. Source of Data
 

The expenditure data used in this dissertation are taken fromtthe
 

Enguete sur les Denenses des Henages Urbains conducted by the Direction
 

Nationale do la Statistique et de l'Informatique, May 1985-June 1986.
 

Financed by the World Bank, the principal objective of the DNSI survey
 

was to collect detailed household expenditure data in order to construct
 

a consumer price index. Although the original survey recorded all
 

household expenditures, both food and non-food, the quantities of most
 

food items were noted in traditional measures. In order to use the
 

household expenditure data for food consumption analysis, a
 

complementary data set of standardized food quantities was collected by
 

the Tufts University School of Nutrition (1986-1987). The latter data
 

collection effort and subsequent analysis were financed by USAID with
 

the'aim of ascertaining the effectsof price policy changes on the food
 

consumption of-urban households. T his dissertation goes further to
 

,analyze the food consumption patterns and determinantsof cons'imption of
 

low-income households.in urban Mali.,
 

74
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2. SnyDsj 

The DNSI survey of a nationally representative sample of-urban 

households was conducted in Bamako and the 7 regional capitals of Kayes, 

Koulikoro, Sikasso, Segou, Mopti, Gao, and Tombouctou. Data on 

expenditures were collected in three rounds from 576 .survey households, 

240 in Bamako and 48 in each of the regional capital Cities. Interviews 

were conducted in the same households in each round. Thusaampling frame 

was based on the sections de numeration of the 1976 Population Census 

adjusted for population growth; housing compounds and households within 

compounds were selected with probabilities proportional to size. The. 

household was chosen as the unit of analysis and was defined as those
 

individuals who ate from a common pot (marmite commune) on a regular' 

basin. 

The supplementary data on standardized food quantities were 
collected in the food markets specific to each city and in three rounds 

to correspond with the DNSI-,expenditure data. Sixty different
 

traditional food measures were recorded in the DNSI survey, ranging from
 

tas (pile) to poituee (handful). These measures themselves often had
 

several .Prices for a &iven food'such as 100 CFA, 200 CFA, 300 CFAper
 

as In order to transform traditional measures into their, kilo or,: 

litre equivalents, observations on theveight _it, - grams of each different 

'OThe following DNSI documents provide a detailed review of the
 
survey methodology: Mali, Direction Nationale de la Statistique et de
 
l'Informatique, Enouete sur les DeDenses des Menages Urbains:
 
Methodologie - Resultats Pre] inaires fmai 1985 - juin 1986) (Bamako,
 
Mali: Ministere du Plan, 1987); and Mali, Direction Nationale de la
 
Statistique et de l'Informatique, Enguete sur les De~enses des Mena&ej
 
Urbains: Resultats Definitifs (Bamako. Mali: Ministere du Plan. 1989).
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measure fo-aeach.food were collected. A unit ,price for.each.food 
purchase in each season wasthen calculated by/;4dividing: expenditure by 

the estimated ,average quantity value.
 

3. Survey Instrument and ImRlementAtIon
 

The survey questionnaire was divided into three principal 

components: introductory (2rgjntation), weekly (hem ir&), and 

retrospective ( . ). In order to capture changes in household 

size/composition over the year, the introductory questionnaire was 

conducted at the beginning of each round of data collection and at the 

end of the final round. This component of the survey questionnaire 

collected demographic and socio-economic data on the household including 

information on education, marital status, sectors and status of 

employment, housing, home production/gifts, and ownership of consumet 

durables and livestock. Detailed household expenditures, including 

item, place of purchase,' quantities, and amount spent, were recorded-in 

the weekly and retrospective questionnaires. The weekly questionnaire' 

was conducted in three rounds, and recorded all regular household 

expenditures within one week using a 48'hour recall period; this weel 

was considered representative of regular household expenditures for a 

given season.103 The retrospective questionnaire recorded all non

regular or,large purchases and for a given household was conducted up to 

15 times: during the survey period. Expenditures from the sretrospective 

101rhis component of the survey questionnaire was conducted"4,times,
 
over a one week period in each round of data collection.
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questionnaire were thus. added over :the -year. tlo arrive, attta I 

expenditure on non-regular household purchases.: 

The data form for the supplementary information on foodquantities 

recorded the various traditional measures.and corresponding ,standardized 

weights for each food item. By city and season'the enumerators 

collected 10 observations on'each food measure, weighing the 

traditional'measure and noting Its kilo equivalent weight. Examples of 

the DNSI questionnaireand the TUFTS/USAID data forms arepresented in 

Appendix 1. 

4. Data Processing and Analysis
 

TUFTS/USAID Project staff coded and cleaned the DNSI and the 

supplementary quantity data in Mali. The SPSS Data-Entry Package was 

used to enter the data onto PC computers: cross-checks and rules were 

written into the program to minimize errors oi data entry. The 

aggregation of the expenditure and food consumption data to the 

household and per capita level was accomplished using SPSSX on the 

mainframe computer at Tufts University. Descriptive analysis of the 

data for this dissertation used both the mainframe and PC versions of' 

SPSS, while the econometric analysis was performed using the Stata 

statistical package.' M 

"It should be noted that during the course of the survey some of
 

the sample households were replaced. Data from these replacement
 
households are included in the analysis. For comparisons between and
 
across regions three groups were used in the descriptive analysis: (i)
 
country-wide; (ii)five Southern cities (Bamako, Koulikoro, Sikasso,
 
Segou, Mopti), and Kayes Tombouctou, and Gao; and (iii) city-by-city.
 
The econometric analysis was conducted on the group of five Southern
 
cities, as well as the sample population as a whole.
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5. Vaiale
 

Combining the DNSI -and TUFTS/USAID data sets allowed forithe
 

calculation of standard flood quantities and unit prices. In this way,
 

hoiuehOd xaDenditure eould'.b linked to food consutionlevels. The
 

key variables used in the analysis.of food. consumption and its
 

determinants in urban Mali are,presented below:
 

5.1 iPer Capita Expenditure
 

In this .study per capita expenditure, including the value of home
 

proauction,.'is used asa proxy for income. As noted in the literature
 

review, expenditure is typically used as a measure of economic status
 

since itis more accurately reported and less variable over time than
 

income.1I The expenditure variable is average total monthly
 

expenditure.plus the estimated value of home production/gifts divided by
 

the number-of household members.
 

'5-.2 Home Production
 

In :the DNSI survey,. households were asked about the importance of
 

home'production and gifts of the following food commodities: .rice,
 

milliet maize,: meat, fish, milk, peanuts, potatoes, cassava, and yams.
 

The question was phrased in relative terms and the household was asked
 

whether consumption from home production/gifts was less than, equal to.
 

or greater than household purchases of these commodities. In order to
 

use this information, we assigned values of .5 to less than, 1 to equal
 

!fGrootaert, 10.
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to, and, .5 to greater than purchases. This"value was multiplied by 

purchased quantities to impute a quantity to food consumed from non

market sources; we assumed that the unit price of purchased food was 

also applicable to home-produced/gift food. The imputed value of home 

production/gifts was then-added to purchased expenditures and quantities 

to arrive at total per capita expenditure and total quantity consumed of 

a particular food. Total consumption of calories and of protein 

variables were then calculated from the total quantity consumed of each 

food. It should be noted that the majority of sample households in 

urban Mali depend on the market for food acquisition, purchasing 962 of 

the value of total consumption, so that the error involved in the 

estimation of consumption from home production/gifts is not great for 

most families. 

5.3 Food Quantities
 

Purchasedf.d quantities per capita were calculated using the
 

standardized quantity data collected in the field. 
First, purchased
 

food quantities were converted from traditional to standard measures and
 

were summed for each household.L This total figure was divided by the
 

number of household members to arrive at per capita purchased quantities
 

at the household level; dividing through by the number of days in the
 

reference period (usually one month) yielded'a per capita daily quantity
 

figure for,each food item purchased by the household in each season.
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5.4 Food Prices
 

The food price per kilo variables were calculated using the 

expenditure and quantities recorded at the household level. First, the 

traditional measures noted in the DNSI questionnaire were standardized 

using the quantity data collected in the field. Total expenditureo'on 

each food commodity was then divided by quantity to compute the 

household and cluster'(city) level unit price weighted by the quantity 

purchased. Due to the method of computing prices in this study, errors 

in measurement of quantity and price are inversely related: under

estimation of quantity results in over-estimation of price and vice 

versa. Thus, to correct for the bias associated with measurement error 

of the quantity and price variables the cluster weighted average price 

was used for each food in each season.10 

5.5 Calorie and Protein Consumption Per:Adult Equivalent
 

The food consumption variables were calculated based on the 

quantity data noted in the DNSI questionnaire converted to their
 

standardized kilo or litre equivalents, and include the value of'home
 

production and gifts. The following reference texts were used tc
 

calculate calorie and protein consumption.
 

Food and Agriculture Organization/U.S. Department of Health,
 
Education, and Welfare, (FAO/USDHEW), Food Composition Table'for Use in
 
Africa, (Rome, Italy: FAO, 1968).
 

"OAngusDeaton, "Quality, Quantity, and Spatial Variation of
 

Price," The American Economic Feview 78 (June 1988): 419. Note: For
 
:purposes of analysis, each of the eight survey cities in Hali is defined
 
as a cluster. 
Cluster prices are thus city level weighted average
 
nrices for each food in each season.
 

http:season.10
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U.S. Department of Agriculture, (USDA), Nutritive Value of 
American Foods in Common Units, Agricultural Handbook No. 456, 
(Washington, DC: USDA, 1975a). 

U.S. Department of Agriculture, (USDA), Comvosition of Food: 
Processed. PreRpared, Agricultural Handbook No. 8, (Washington, DC: 
USDA, 1975b). 

Raw. 

In this dissertation average calorie and protein consumption levels were 

adjusted to reflect the age and sex composition of the sample 

population. An adult male of moderate activity served as the reference 

case, with recommended intake levels of 2,300 calories and 52.3 grams of 

protein per day according to FAO/WHO.' Table 4.1 in Annex 1 presents 

adult,:caloric equivalent units by age and sex. Assigning the adult male 

a value of one, energy and protein requirements of 14 age-sex groupings 

were usedl'to calculate the number of adult equivalents per household. 

Calorie and protein consumption per adult equivalent was determined by 

dividing total household consumption by the number of adult equivalents 

in each survey household. Daily consumption was then computed by 

dividing this value by the number of days in the reference period. 

6 emographic and Socio-Economic Variables
 

Althou0 primarily concerned with household expenditures, the DNSI 

survey also collected detailed information on the demographic and socio

economic characteristics of urban households in Mali. This information 

.was used to construct variables on household size and composition, as 

well as on employment, education, and asset ownership. Chapter 6 of 

11FAO/WHO. Energy and Protein Reouirements: ReDort of a Joint
 
FAO/WHO/UNU Consultation, Technical Report Series, no. 724 (Geneva:
 
World Health Organization, 1985), 133-137.
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this dissertation analyzes this data and'.presents a profile of poor,
 

householdsin urban Mail.
 

6. Data Limitations
 

Dueto,the'use of-expenditure data collected'for purposes other
 

thanfood consumption analysis, measurement error arises as the
 

principal limitation of the data used in this dissertation. As
 

discussed earlier, the original DNSI household survey recorded food
 

expenditures, yet frequently noted traditional instead of kilo or litre
 

food measures. In the absence of standardized measures, supplementary
 

food quantity data was collected a year after the original expenditure
 

data. Although itwas impossible to control for differences in measures
 

across years, seasonal adjustment was attempted by collecting quantity
 

data in three rounds to correspond with the original expenditure data.
 

The food'quantity, calorie/protein, and the imputed price variables are
 

thus subject to considerable measurement error, and are less reliable
 

than the expenditure data to which they are linked. Furthermore, one
 

cannot distinguish quality differences of a given food due to the
 

general commodity codes assigned in theDNSI questionnaire. As a
 

result, shifts in quality versus quantity of the same food are masked
 

and cannot be assessed in the multi-variate analysis. Millet and
 

Sorgmm were also often noted under the same general code in the DNSI
 

questionnaire; thus, for the purposes of analysis, purchased quantities
 

of these coarse grains were added together and a weighted average unit
 

price was imputed.
 



CHAPTER 5
 

CONSUMPTION CHARACTERISTICS OF THE POOR
 

1.Introduci2n
 

This chapter presents a descriptive analysis of the food 

consumption characteristics of poor urban households in Mali. The data 

presented here highlight the major characteristics of the sample 

population that distinguish the poor from the non-poor. The emphasis of 

this chapter, however, is on identifying differences in consumption 

patterns among the group defined as poor. The reason for examining 

consumption characteristics is to improve the design of interventions to 

augment the food consumption of poor households. In parLicular, the 

identification of differences in consumption vatterns between 

expenditure groups may provide a basis for targeting interventions to 

the poor. Ordinary Least Squares regression analysis -- focusing on the 

most important calorie and protein sources in the diet -- will then be 

used in Chapter 7 to ascertain the determinants of consumption of the 

urban, poor, 

The organization of this chapter is as follows. Section 1
 

examines the consumption characteristics of the entire sample stratified
 

by total per capita expenditure (income) Section 2 then identifies
 

the poor and examines caloric adequacy within this group. Subsequent
 

sections examine the principal variations in consumption within the
 

B3:
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' 'roup'defined n the expenditure andi foodas poor. Secion 3 focuses 

consumption patterns of the poor. ;The major findings of the descriptive 

analysis are then summarized and presented in Section 4., The.primary 

focus throughout is on the food consumption of the poor6tin urban Mali. 

In this chapter, the examination of consumption characteristics provides 

an understanding of who the poor are, where they are located, and what 

they eat. Information of this nature can increase the efficiency of 

poverty alleviation interventions by reducing leakages to non-poor 

groups, improve the relative distribution of benefits in favor of the
' 

poorest groups (ultra-poor), and identify options for interventions that 

have a low administrative cost. 

This chapter builds on the Tufts/USAID/DNSI study of food prices
 

and consumption in Mali in several ways.'0 The descriptive analysis in 

that report focused on food expenditure and consumption patterns of the
 

sample as a whole. This chapter takes a number of further steps.
 

First, the focus is on identifying the poor and presenting an analysis
 

of the consumption characteristics of that group. Second, consumption
 

has been adjusted to reflect differences in the age and sex composition
 

of the swumple: consumption is estimated on the basis of adult
 

equivalent units rather than in per capita terms, and includes both
 

calories and protein. Differences in caloric adequacy as a percentage
 

of recommended intake and the consumption 'gap' are then assessed: (i)
 

between the poor and the non-poor and (ii) within the group defined as
 

poor. Third, the percentage share of the household budget spent on
 

various non-food commodities is calculated for poor households. Fourth,
 

!'Rogers and Lowdermilk.
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poverty incidence-and depth,indicators are calculated for.the group.
, 


definedas poor by region Lastlyk Inthe description of consumption
 

characteristics this chapter: goesbeyond the TUFTS/USAID/DNSI study to
 

provide a detailed analysis of'consumption patterns in the group defined
 

as poor.
 

1.1" Sample Stratification by Income (Expenditure)
 

The technique used to stratify the sample is based on total
 

expenditure data. Although theoretically it would be preferable to use
 

income data, thereby reflecting differences in savings across the
 

sample, problems with income measurement in developing countries have
 

generated the use of an alternative yardstick for measuring welfare
 

based on total expenditure data.", There are two main reasons for the
 

choice of expenditure data as an income proxy to stratify the sample.
 

First, the use of expenditure data is consistent with economic theory,
 

In welfare economics, welfare is considered a function of the
 

consumption of goods and services: as the consumption of goods'services
 

increases so too does household welfare. 
- Ranking households by total
 

expenditure levels therefore provides a reasonable approximation of
 

their'relative welfare. Second, the vast majority of empirical .studies7
 

on poverty use total expenditure data as a measure of household welfare.
 

See Literature Review, Section 3.L
 

"Gliewwe and van der Gaag, 3,4
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In addition to total-expenditure, other indicators which have been
 

used i n the literature to measure welfare include food expenditure and
 

calorie consumption."' Appendix 2 contains the main finding3 of sample
 

stratification using these two indicators. These indicators, however,
 

suffer from a number of drawbacks. Ranking sample households on the
 

basis of food expenditure rather than total expenditure provides little,
 

if any, new information since these two variables are highly correlated.
 

Furthermore, the food expenditure ranking implies that poor and wealthy
 

households have the same food share (share of the total budget allocated
 

to food) which is inconsistent with the empirical evidence.
112
 

Stratifying the sample on the basis of calorie intake levels provides a
 

measure of welfare that distinguishes calorie deficient households from
 

those who aro not. The principal drawback, however, relates to
 

statistically estimating the determinants of consumption for sub-groups
 

of the population. Dividing the sample into calorie adequate and
 

calorie inadequate households and defining the latter group as poor
 

truncates the sample on the basis of the dependent variable. Truncation
 

introduces bias since the error term in the 'poor' sub-sample is not
 

3
distributed normally.11 Stratifying on the basis of calorie
 

consumption also ranks households according to a single determinant of
 

"'See Clewwe; Alderman; and Kanbur' for,a review,of different
 

welfare indicators.
 

112Glewe, 5, 75-77.
 

"Alderman, 63-65.,
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measure'..114
 

1.2: Per Capita Expenditure Deciles,
 

Per, capita exenditure deciles were calculated, based'upon annual, 

expendi.ture'levels across all households, including: the estimated-value 

of food i'om home production and gifts. Using this breakdown, 

households were assigned deciles relative to expenditure boundaries 

(where decile one contains the poorest 10% and decile 10 contains the
 

wealthiest 101 of the survey population. For the entire sample,
 

household per capita expenditure ranges from a low of 2,204 CFA/month
 

_($6) in decile 1 to a high of 26,374 CFA/month ($74) in decile 10."'
 

* Across.cities the percentage of households in each expenditure 

decile varies quite markedly, reflecting significant regional 

differiences in income/wealth. Those cities with more than 50% of 

households ina the lower.5 deciles are Kayes (842), Sikasso (68%), 

,Tombouct.ou (68%), Mopti (58%), and Gao (60%). Cities with A 

concentration of households in the upper 5 deciles are Bamako (57%), 

Koulikoro (73%), and Segou (57%). Actoss regions, Kayes and Tombouctou 

are the poorest cities with a clustering of households in the l10wer 3 
expenditure deciles at 582 and.432 respectively. The preponderance of
 

low-income households in these two regions is far from surprising.
 

'
 Kayes ''and Tombouctou are the most isolated regions in Mali, locatedA
 

""It should be noted that calorie consumption may be an appropriate
 
(albeit partial) welfare indicator if one considers food to be the most
 
important consumption good.
 

"'Exchange Rate (1985): 358 CFA/$
 

http:Tombouct.ou
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the...extreme west and north of.th6 count respecOtiveily. Limited 

agricultural potential coupled witlh wa
weak tranisportation infrastructure
 

'contribute to the relative poverty ofthese ,tworegions. I',n
terms of, 

poverty alleviation, the greater concentration of low-income .households% 

in.the North and.West of the country sugget t ing of..terventions 

.bygeographi.region. Regional differences in expenditurei/cons mption
 

and.their implications for polic will-be exploredin Section 3.6below.
 

Tables 5.1 and 5.2 '(in text) present summary sample
 

characteristics. stratified byexpenditure decile. Chapter,5.tables not.
 

shown in the text are presented in Appendix 3. ,
 

1. Food Share of.Total Expenditure
 

Food represents the largestshare of total expenditure-forurban:
 

households in'Mali. The percentage 'of the household.budget allocatedi to
 

food iS substntial across all cities, ranging from 64% in decile 1 to
 

44 % in decile 10. For the sample population as a whole, the share of
. ..
 

total household expenditure allocated to food decreasasi ncome rises,
 

consistent with Enge s law.
 

1.4 iCalorie Consumption as a Percentage,
 

of.Recommended Intake Levels
 

Assessing the magnitude of the consumption 'gap! -, calorie and 

protein "deficits, - ,.requires a standard measure of intake against. which: 

one can measure actual energy consumption. The FAO/WIHO food intake .' 

recommendations provide information on requirements based upon age, sex, 

and activity levels. Socio-economic conditions in low-income countries, 

however, are often different from those in the reference Western case:, 
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by infection/parasites 


calorie requirements .i Thus, these recommendtions serve as,- a guide . 

rather than as aidefinitive statement on requirements.
 

The results of the TUFTS/DNSI/USAID project calculated consumption 

on a per capita basis. Although per capita estimation of caloric intake 

provides a preliminary look at adequacy for the population as a whole, 

climateor, chronic Blnucued may modify 

this method is somewhat misleading since it does not take into
 

consideration the differing caloric needs of household members. Across
 

all cities inMali, poor households have a greater number of children
 

than wealthy households. Accordingly, per capita estimates of calorie
 

consumption levels are lower, and per capita calorie deficits higher
 

than those estimated by the adult equivalency method. The per capita
 

method results in over-estimating average calorie deficits for those
 

households in the lower 5 deciles by 38%.
 

To adjust for the age and sex composition of survey households, 

this study calculated energy requirements based upon adult equivalency 

units (AEU). The value of one was given to an adult male of moderate 

activity weighing 66 kilos (145 pounds): recommended intake of 2,300-. 

calories and-52.3 grams of protein per day. Household members were 

assigned weights according to fourteen age-sex grouping using:the adult%

equivalent as the measure of unity.s'7 

Using WHO/FAO food intake recommendations as a standard, caiorAic', 

intake as a percentage of recommended levels was calculated fr 'each 

household. Disaggregation by expenditure deciles hikhlights:the
 

AfLipton, The Poor and the Poorest, 10-11.
 

"TFAO/WHO, 133.137.
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significLce of per capita: income as a determinant of4caloric adequacy.
 

Calorie consumption is positively associated with income and-rises
 

dramatically across deciles with no levelling off at the higher end lof
 

the income distribution. The data reveal that calorie deficient
 

households are concentrated in the lower 5 deciles of the.sample
 

distribution; on average, households in deciles.6 -10 achieve caloric
 

adequacy.
 

-
After adjusting for the age and sex composition of household


members, the average size of the calorie deficit for those 'in"the lower
 

5 deciles is 525 calories per adult equivalent-per day across all
 

cities.1' Households in the,upper five deciles show a calorie surplus
 

of 1,048 calories per adult equivalent per day. These average figures,
 

however, mask large variations by expenditure decile, region, and
 

season. For example, within the:low income group there are large
 

deviations from the mean: average calorie deficits for the sample as a
 

whole range from 1,277 calories per day in decile 1 to 65 calories per
 

day in decile 5. In Mali, widespread calorie deficits iare a salient
 

feature of urban consumption. The depth of caloriedeficiency in the
 

lowest deciles suggests the:importance of targetinginterventions to the
 

poorest groups in society. Tablesm .3. 5.4 (in text) present:calorie
 

deficits by region and .season.
 

"Note that the average calorie deficit for the lower 5 deciles is
 
725 calories per day when using the per capita method of estimation.".
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1.5 Cereal Shares of Food Expenditure
 

'Across deciles cereals dominate the food budget.. Ceeals
 

represent the principal share of food expenditures in all deciles
 

ranging from 41% in decile 1 to 33% in decile 10. For the;smple as a,,
 

whole, a breakdown of cereals shows that on average rice represents the
 

largest share of food expenditure at 221 followed'by-coarse grains at
 

161. Throughout the expenditure distribution, the data showthe
 

importance of rice in the household food budget.
 

1.6 -Efficiency of Food Expenditure
 

Food 'expenditurieper 100 calories.was calculated to assess the
 
efficiency.of expenditure on foo'dacross deciles. Households in the
 

lower deciles are more efficient and-spend less per 100 calories than
 

those at the higher end of the income distribution. As income increaaes
 

across deciles, food expenditure per 100 calories rises from 4.3'CFA/100

calories in docile 1 to 7 CFA/100 calories in decile 10, suggesting
 

purchases of higher quality foods. Data on dietary, composition
 

presented below, however, show little diversification into higher priced:
 

calorie sources as income rises. These two findings indicate that
 

households may be shifting,among different qualities of the same food
 

rather than into different foods as income:iIncreases across deciles.
 

The implications for policy would be that lower qualities of certain
 

foods may act as inferior goods that self-target the poor as discussed
 

in Section 1.8 below. For example, lower grades of rice, or coarse
 

grains may act as inferior goods in urban Hali. It ,is not possible,
 

however,.to examine the quality issue with this data set; as noted in
 

http:however,.to
http:efficiency.of
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, nthei I sae o 'wle Oid:udeCapter 4, different qualities ofte aze food ere, groupe ne 

general codes intheDNS1expenditure questionnaire. 

1.7 Dietary Quality: Starchy Staples Ratio
 

.'In food.consumption analysis, the proportion of calories deried' 

from starchy staples (cereals and root-crops) is often used as a measure. 

of dietary quality. According to Bennett's law, the starchy staples
 

ratio falls with-rising income as consumers diversify into higher priced.,
 

calories.11  In urban Mali, however, this relationship is not
 

pronounced. The starchy staples ratio for all cities falls only,
 

slightly as income rises, even though total caloric intake iricreases.
 

' 
This Suggests that even relatively 'wealthy' urban households are at.the
 

lower end of the income scale or, less likely, that Bennett's Law does
 

not hold in Mali. Both poor and wealthy households appear to bell,
 

concerned primarily with increasing the quantity rather than the quality
 

of food consumed as income rises. Again, shifts among qualities Iofthe
 

same food with increases in income are masked due to data limitations,
 

and therefore cannot be examined with the Mali data.
 

.1.8 Inferior Goods 

It is important from a policy perspective to identify those.,foods 

which are. inferior, commodities whose consumption fallsas. income 

rises.. Foods consumed primari-ly -by the poor are the best candidates' 

for subsidies aimed at increasing the calorie. intake of that , group. In 

11Timmer, Falcon, and:Pearson,,56.
 

"iRogers and Lowdormilk, 10-11.
 

http:calories.11
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all, ~urban households consume rice and coarse grains in stable:
 

proportions, with increasing quantity theprincipal effect of-rising,.
 

income. Since higher income households consume greater quantities, any'%
 

subsidy on prices of staple foods would serve to transfer a larger
 

amount of income to the wealthy than to the poor. In many developingz.
 

countries, coarse grains and tubers are inferior goods and serve as
 

efficient carriers of subsidies, increasing the calorie intake.of the.
 

target group without a great deal of leakage to the wealthy. This'is,
 

,
not 'apparent in the Mali case, where coarse grains are consumed by
 

wealthy and poor alike. Clearly, the lack of inferior goods'in Mali ,
 

limits the potential ofcommodity specific interventions to be targeted
 

towards the poor.
 

1 ,Although it cannot be confirmed with this data set, the efficiency
 

of expenditure and dietary composition data suggest that households may
 

shift among different qualities of the same food. If lower qualities of
 

a given food act as inferivr goods in urban Mali, subsidization of those
 

lower quality,products wouldaugment.the calorie,con.sumption of .poor
 

households.. Further research is* reauiredto.investigate,the quality
 

issue in urban Mali.
 

.2. Drawing the Poverty Line:
 
Defining the PooX in Urban Mal.
 

-In this study the poverty line was drawn at the fifth decile ,iof
 

the expenditure distribution. This was done for three main reasons.
 

First, the majority of calorie deficient households are concentrated in,
 

the lower 5 expenditure deciles. Second, from an econometric
 

standpoint, a 50% cut-off of the expenditure distribution allows
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sufficint .variatinto,estme eedture-grou specific price 

elatiitis.Thidthis'dfnton of theppoor miiie h umiber 

' of ' 	 defined as:,,#tis.clas.ified, households 

-
aselau1: 	 Households in the wealthy-decilesthatare' 
calorie inadequate., 

ii) CaseL : 	 Households in the.poo.-r deciles thattare6calorie 
adequate. 

Table 5.5'(in text) shows the results of drawing the poverty line at 

different deciles of the expenditure distribution. As one can see, the 

distribution is a U shape where the lowest point is when the poverty 

line is drawn at decile 5. The group defined as poor -- the lower 5 

deciles of the sample population -- contains a substantial proportion of 

calorie deficient households (77Z), while minimizing the number of 

calorie adeouate 'poor' and calorically inadequate 'wealthy'. 

Throughout this study information on food consumption patterns and other 

socio-economic characteristics is presented using a breakdown between 

Door-households (expenditure deciles 1 - 5) and wealthy households 

(expenditure deciles 6 - 10). 

There is clearly a certain arbitrariness in where to draw the 

poverty line. Glewwe and van der Gaag note that "one cannot eliminate 

the subjective element when drawing the line, so that any poverty line 

121 involves value judgments of some kind". Drawing a line based on total 

expenditure establishes a relative measure of poverty: those households 

falling below the line are considered poor relative to the rest of the 

population. Commonly used poverty lines in the literature are the
 

12'Glevn'e and van 	der Gaag, 5.
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bottom 101 and 30% of the smplepopulation. Nevertheless, the"decision 

tof dra. the line at 50% in this research, although slightly higheriethan 

the literature 'standard', seems justified given the prevalence a*nd 

depth of calorie deficiency in the bottom 5 deciles. 

2.1 Caloric Adequacy
 

Although on average caloric deficiency characterizes the poor, the,
 

depth of calorie deficiency varies for'households in the lower 5
 

expenditure deciles. To assess the depth of the consumption gap,
 

households were assigned to groups based on consumption as a percentage
 

of recommended intake levels. Caloric adequacy groups were defined as
 

households meeting: (i)less than 80% of recommended caloric intake,
 

(ii)between 801 and 1001 of recommended caloric intake, and (iii)
 

1001 or more of recommended caloric intake. Table 5.6.(in text)
 

presents caloric adequacy for poor and'wealthy households,.A' regional
 

breakdown of caloric adequacy groups is shown in'Tables 5.7 - 5.11.
 

An assessment of caloric'adequacyias a percentage of recommended 

intake shows that for the urban poor only 241 of households meet 1001 or 

more of calorie requirements. Those households falling below the 

recomended intake-level -2,300 calories per adult equivalent *- are 

concentrated in the less than,80 category. Clearly, a substantial 

proportion of the population .s at uerious risk of nutritional 

deficiency. Households meeting less than 801 of'calorie requirements 

represent 581 of the poor population, while households between 801 and 

100% represent 181 of the poor population. 
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Disaggregation of the poor by adequacy group reveals, the
 

robustness of income as a determinant of caloric adequacy. '
Per capita
 

monthly expenditure increases steadily across adequacy groups. Poor
 

households fulfilling less than 80% of calorie requirements allocate a.
 

large proportion of their total expenditures to food at 60%. -Those"i4ho
 

are calorie deficient among the poor spond more per 100 calories than
 

those who reach caloric adequacy. This may be attributable to the
 

concentration of Kayes, Tombouctou, and Gao households in the group
 

experiencing less than 80X of caloric adequacy. Cereal prices reflect
 

tha.high cos of transportation and marketing in these three cities,
 

and are higher on average than in Southern Mali.lnFor those among 'the
 

poor who achieve caloric adequacy, average calorieizntake exceeds the'
 

minimum recommended level by only 27%.
 

Disaggregation by caloric adequacy highlights -marked differences
 

between poor and wealthy households. The findings of this study-show
 

that the majority of low-income households are calorie deficient. Poor
 

households represent 77% of all calorie deficit households, and 862 of
 

all households that suffer from less than 80% of caloric adequacy. In
 

contrast, the majority of relatively wealthy households experience
 

caloric adequacy. Among wealthy households there is a small group that
 

appears to be calorie deficient despite much higher levels of income and
 

food expenditure than calorically adequate poor households. The reason
 

for this may be that wealthy households experiencing calorie deficiency
 

are making expenditure choices that result in low consumption despite
 

12See Section 3.6 below for a discussion of regional price
 

differences.
 



relativelylhighincome'levels. In support of this explanation, it
 

should'be noted that calorie deficient wealthy households spend
 

significantly more per capita on food than calorie aa.uat poor
 

households. Furthermore, calorie deficient wealthy households appear to
 

spend more per 100 calories (i.e. are less efficient) than the .calorie'
 

adequate poor.
 

As discussed above, the data show that calorie deficiency
 

represents a serious problem'for an extremely large proportion of the
 

urban population. From a policy perspective, the prevalence and depth
 

of caloric inadequacy faced by poor households suggests that
 

interventions to raise their calorie consumption will be extremely
 

costly in budgetary terms. This issue will be examined in Chapters,7 &
 

8 where analysis is presented on income transfers as a means to increase
 

the food intake of poor households. Using the income elasticities
 

generated from the econometric analysis, the minimum cost of the income
 

transfer required to Iincrease the daily calorie consumption of poor
 

urban households to.the 2,300.1evel recommended by FAO/WHO is
 

calculated.
 

3. Expenditure and Consumption Patterns of the Poor
 

This'section examines the consumption characteristics of low

income households in order to determine if there are significant
 

differences within the group defined as poor that will serve as a basis
 

for developing interventions to increase the calorie consumption of
 

specific groups.
 



.3.1 Foodasa "Share of Total Expenditure
 

For,the ,poor,'":the percentage of the household budget allocated to
 

food 1'.62%1 As income rises, there :is a stabilization of the food.share 

,of:"total'. expenditure at 64% in decile. 1 and2, followed by a decline to 

59Kmndecile 5. 

Average per capita expenditureon food.rises from 1,'321 CFAin 

' decile ' .I to 3,927 CFA in'decile 5. aThereis an-nteresting relationship 

behtijia.n inceme rrowth and ner canita'food exnenditure chanzes through 

the deciles. At first, almost all thee extra income is allocated to 

increased expenditure on food, (i.e. as we move from decile one to 

decile two). On a percentage basis, per capita food expenditure 

increases at the'same rate as income. However, as one moves from 

deciles two to five, increases) In income surpass increases in food. 

,
expenditure thus following the behavior predicted by Engel's law. This
 

finding supports Lipton's hypothesis that the poorest segments of the 

population - the ultra-poor increase their expenditures on food as 

income rises. 

Table 5.12,"(in text) presents the shares of total expenditure by 

product groups for:the por. AAregional breakdown of product groups 

shares is..presented in.; Tables 5.13 - 5.22. 

" 
:32 <Non-Food, enditures,'
 

After food, clothing and housing represent'-,the major shares of 

expenditure for poor households across cities at 11. -and.122
 

respectively. Expenditure on transportation follows at 4% of total
 

expenditure. Health expenditures are quite small representing,only"12
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of total expenditure. There is little variation in non-food 

expenditures across deciles except for transportation which rises from-a 

Iow of 2% in decile 2 to a high of 5% in decile 5. These shares 

represent very low absolute expenditure levels on basic needs items such 

as health and housing, and may have adverse implications for the

productivity and income earning possibilities of the poor. For example, 

malaria is endemic in Mali, and observation suggests that it results 

both in absenteeism and low levels of worker productivity. Given,
 

extremely limited resources, poor households are often unable to
 

purchase malaria medication, and thus suffer the debilitating effectsi
 

of.this illness on a recurring basis.
 

3.3 Percentage of Food Expenditure Allocated to Food Groups
 

Cereals represent the principal expenditure out of the food 

budget. Forlthe poor, the percentage of food expenditure allocated to, 

cereals is 381. Other major categories of food expenditure are meat 

(131),.sugar'(81), fruits/vegetables (81), oil (5%), and peanuts (S). 

Rice plays a major role in both the budgets and diets of poor 

households, representing nearly.601 of-cereal expenditures.,,,The 

remaining 40% of cereal expenditure Is devoted primarily to 

millet/sorghum, with wheat and maize following as less preferred 

cereals.12 Regional variation of food expenditure shares can be seen 

only for a few commodities. Clearly, policy interventions to augment the 

calorie consumption of low-income households must take into account tne
 

12*As noted in Chapter 4, millet and sorghum are treated as one
 
food due to the grouping of these two coarse grains under one general,
 
code in the DNSI questionnaire.
 

http:cereals.12
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dominant role of cereals, particularly:rice, inboth the f6od budget!and
 

the diet.
 

Food and cereal group shares of expenditure by rogion and
 

expenditure decile are presented in Tables 5.23 - 5.28.* The
 

description of food expenditure/consumption patterns draws upon the
 

findings of the TUFTS/DNSI/USAID research project.1H
 

Disaggregation of poor households in Table 5.23 1(inrtext) shows
 

little variation in food expenditure shares'across deciles. Among the
 

poor. the rice share of food expenditure remains,"fairly stable at 23%.
 

Coarse grains, however, show a slight decline from 18% of food
 

expenditure in decile 1 to 14% in decile 5. Interestingly, the
 

relatively large sugar expenditure share remains stable at 82 across
 

deciles; even the poorest households allocate a substantial portion of
 

theirfood budgets to sugar purchases.
 

Among the-poor, the percentage of cereal expenditure allocated to
 

individual cereals shows the dominant role of rice: rice shares
 

increasej from 532 in decile one to 64% in decile 5. Hillet and sorghum
 

shares of cereal expenditure increase slightly across deciles while that
 

of maizefalls. Table 5.24 (in text) presents a breakdown of cereal
 

expenditure shares among poor households.
 

34:; Home Production and Gifts
 

The majority'Of sample households depend on the market for food
 

acquisition, purchasing 962 of the value of total consumption.,Poor
 

households.rely on non-market sources for: 6 of ,total.consumptiofn
 

1 RogerS and Lowdermilk, 5-12.
 

http:project.1H
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compared to 2% for wealthy households. Households in all cities augment
 

their food consumption through home production/gifts of a number of
 

commodities: cereals, meat, milk, peanuts, and tubers. In Gao,
 

Tombouctou, and Kayes, home production/gifts of cereals represent a
 

relatively important source of food for poor households; 51% of poor,
 

households in these cities noted home production of cereals compared to"
 

27Z of wealthy households. The econometric analysis confirms a positive
 

relationship :etween home production and calorie consumption in all :
 

cities, suggesting that public sector provision of garden plots may
 

augment the food consumption of poor households. (See Chapter :7for
 

further discussion of home production/gifts,and its affect on food
 

purchases and calorie consumption.)
 

Tables 5.29 ,5.34,show the percentage,of households with ihome
 

production/gifts by commodity, expenditur'e group,, and region,
 

3.5 Food Consumption Patterns of the Poor
 

Similarities rather than differences mark the consumption
 

patterns of poor urban households in Mali. Cereals form the base of the
 

diet,, contributing the majority of both calories and protein. The
 

contribution of food groups to calorie and protein consumption by region
 

are presented in Tables 5.35 - 5.56.
 

The econometric analysis presented in Chapter 7 concentrates on 

the most important calorie/protein sources in the diets of the poor as 

identified below -- rice, millet/sorghum, peanut-butter, and meat ,-and 

estimates how changes in prices, income., and other socio-economic 

variables influence their consumption. 



3.5.1 PrinciDll Sources of Calories
 

Cereals are the dominant source of calories in the diet of the
 

poor, contributing 77% on average to daily caloric intake. The
 

dominance of cereals in the diet is seen in all survey cities,,acrosO
 

expenditure deciles and seasons. For the urban poor, rice is clearly
 

the preferred calorie source accounting for 42% of daily intake; coarse
 

grains follow at 35%, of which millet/sorghum are the most important.
 

Other sources of calories are: peanuts/peanut-butter (8%), sugar (6%),
 

and oil (5%). The contribution of tubers to caloric Intake is
 

negligible across all regions and expenditure:deciles. Tables ,5.35'and
 

5.'36 '(intext) show the contribution of the major foodgroups to'calorii
 

consumption for the sample as a whole.
 

The overwhelming dominance of cereals implies .limited diversityIn;'
 

the diet for poor household' and this is confirmed by 9bservation
 

Meal patterns in urban Mali consist primarily of a cereal base served,,
 

withasauce made of peanut-butter, meat, vegetables, or leaves. Rice
 

and sauce is served at the mid-day meal, while a millet/sorghum dough
 

(Ioh) and sauce is served in the evening Breakfast usually consists of
 

a millet/sorghum porridge, bouillie. Qualitative interviews with 

households suggest that thinning of the sauce is common in poor 

households. If the household cannot afford to purchase meat, vegetables 

or leaves, the sauce is prepared with only bouillon -- traditional 

soumbala or cujb - - to add flavor to the rice or millet/sorghum 

base. Poor households may also reduce the number of meals per'day
 

from three to two as a way to economi' on food.
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3'5.2 Principal Sources of Protein
 

The principal source of protein in the diet is likewise"cereals.
 

For the'poor, rice and coarse grains contribute 731 to daily protein
 

intake. Cereals are followed by peanuts/peanut-butter (15%) and meat
 

(101) as major protein sources in the diet. Again, the predominance of 

cereals holds true for all low-income households and in all seasons. 

This compares with an average contribution of 68% for cereals, 151 for 

peanuts/peanut-butter, and 12% for meat in the top 5 per capita 

expenditure deciles. 

3.'5.'3 Rice as the Preferred Cereal
 

The Mali findings show that poor u-tban households consume rice
 

across all regions. Rather than being a luxury good, rice forms the
 

base of the urban diet, followed by less preferred cereals. The
 

preferred role of rice in the diets of the poor is also confirmed by th
 

econometric analysis in Chapter 7. The regression results show that an
 

incremental increase in income results in a greater increase in the
 

consumption of rice than of millet/sorghuw.
 

As discussed in the TUFTS/DNSI/USAID study, the preference for
 

rice may be attributable to time/labor, cost, and taste factors.'" Rice
 

does not need to be ground or pounded, thus taking substantially less
 

time to prepare than millet/sorghum. The cooking time and fuel costs
 

for rice are likewise lower than for millet/sorghum; interviews with
 

households indicate that a kilo of rice takes approximately 25 minutes
 

1 Ibid., 25.
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to cook as compared to 1 hour for millet/sorgum. Although rice is more
 

expensive per kilo than other cereals, households appear to make
 

purchase decisions on the basis of the cooked quantity of staple
 

cereals. For example, respondents noted that to feed the same number of 

people requires 5 parts of millet/sorghum compared to 4 parts of rice. 

Finally, informal Interviews with Malians suggest that rice is the 

cereel of choice for taste reasons. This is not to say that 

millet/sorghum acts as an inferior good. Urban households consume about 

equal proportions of rice and coarse grains across income groups.. 

Millet/sorghum appears to play a complementary role in thedieti and is 

considered less harsh on' the,.stomach' :.than rice. Malian ,children are 

also weaned on a millet/sorghum ,g.ruel isince !:it.is !said to be easier :to 

digest than rice.
 

3.6 Regional Differences
 

3.6.1 :Poverty Incidence and Depth Indicatorss
 

Poverty incidence and depth indicators were estimated to highlight 

the regional distribution of the poor in the survey population. The 

incidence of Roverty, measured by the percentage share of poor 

individuals in the sample population, ranges from 31% in Segou0to,921 in 

Kayes. The two Northern cities of Tombouctou and Gao show a high 

incidence of poverty at 69% and 671 respectively., The deoth of Doverry, 

measured by the percentage ,expenditure gap' of the average poor 

1OPovertyiincidence and depth indicators are those cited by. 

visiaj. 41-54: Linton, The- Poor and the Poorest, 58; and Glewwe and 
Kanaan, 13. 



household from the poverty line,12 shows that the gap is most pronounced
 

in Kayes (39%) and Tomboiictou (372). Sikasso (34%), Segou (332), and
 

Bamako (282) follow as cities where the depth of poverty is most
 

visible. The regional breakdown of the sample shows a concentration of
 

poverty in the West and the North of the country. Using either the
 

incidence or depth indicators, poverty is most pronounced in Kayes and
 

Tombouctou. Tables 5.57 and 5.58 (in text) present incidence and depth
 

of poverty indicators by region.
 

3 -.2 Food ExDenditure Shares by Region
 

Five Southern Cities. Poor households in the five Southern cities
 

Bamako, Koulikoro, Sikasso, Segou, and Hopti - allocate the largest
 

proportion of their food budgets to rice (24%) and to other cereals
 

(16%). Other foods of importance are: meat (12%), fruits/vegetables
 

(92), sugar (8%), peanuts (52) and oil (4%).
 

Cereals form a principal part of the food budget for poor
 

households. The proportion of food expenditure allocated to rice falls
 

slightly at higher levels of income. This relationship, however, does
 

not imply a fall in the quantity of rice purchased as income rises, but
 

'3Depth of poverty defined,as: 

Per Capita:Expenditure Level " Poverty Line Level of 
Expenditure. 

Poverty Line Level of Expenditure
 

Where:i i= household i
 
Poverty Line -5th expenditure decile income ievel
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rather an increase in other food expenditures relative to rice,.
 

,
Clearly, rice is not a luxury good, as poor households allocat-a
 

substantial proportion of the food budget to this staple grain, and,this
 

proportion falls as income rises.
 

Recent studiea b, the International Food Policy Research Institute
 

(IFPRI) in Burkina Faso have also found that rLue is a staple of the
 

urban diet. In addition, poor households in Burkina Faso purchase rice
 

in prepared form due to employment/transportation constraints resulting
 

in higher rice expenditure levels than wealthy households.'" This
 

relationship'was not confirmed in the Mali case, however, where both
 

poor,and wealthy households prefer to eat at home and rarely purchase
 

prepared riz avec sauce.
 

Kayes. Tombouctou. and Gao: The expenditure patterns of poor
 

households in Kayes and the two Northern cities also reflect the
 

predominance of cereals in the food budget. Regional var.Lationis'most
 

noticeable for meat and peanuts. Poor households in Kayes, Tombouctou,
 

and Gao spend almost twice as much of their food budgets on meat than
 

in other cities. Kayes exhibits the highest share of expenditure on
 

peanuts of any city, with the poor allocating 9% of their food budgets
 

to this important ingredient of the sauce.
 

3.6.3 Cereal Price
 

In Mali, there are significant price differences in ,ciereals across 

regions. The costs of transporting and marketing foodsrare high in the 

three remote cities of Kayes, Tombouctou, and Gao.. Tombouctou and Gao, 

tI Resrdon, Thiombiano, and:Delgado, 8 .2. 
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located in the far north of the country, are chronically food deficit..
 

The region of Kayes is a marginal production zone with few passable
 

roads and only a single railroad line linking it with the South of Mali,
 

Higher prices for staple cereals reduce the purchasing power of poor
 

households in these three cities, and may contribute to low consumption
 

levels. Policies that lower marketing costs through increasing
 

competition or improving transport infrastructure may therefore be a
 

necessary (if insufficiert% condition to alleviate poverty in Kayes,
 

Tombouctou, and Gao. Table 5.59 breaks down cereal prices by region and
 

round of data collection.'2
 

3.6.4 Targeting Interventions by Region
 

The Mali data show that poor households arei conentrated in cities
 

that,are both remote and resource poor. Among poor-households, calorie
 

deficiency is most severe in Kayes, Tombouctou,-4nd Gao.' Environmental
 

degradation, particularly desertification of the North of the country,
 

exacerbates the problem of inadequate food production land'consumptionin
 

these regions.
 

The concentration of severe calorie deficiency-in poor-household
 

in Kayes, Tombouctou, and Gao Justifies targeting interventions to the
 

remote cities. In the short-term, food-for-work activities
 

concentrating on improving urban infrastructure (roads, water supply,
 

clinics, schools) would increase the calorie consumption of poor
 

households, while providing socially beneficial outputs. In addition,
 

2ONote that prices are unit values calculated by dividing household
 

cereal expenditures by estimated quantities purchased.
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given the greater reliance of the poor than.the wealthy,on home
 

production/gifts in these cities, the promotion of home gardens may
 

marginally increase the consumption of poor households. As noted above.,
 

policies to reduce marketing costs through increased competition or
 

improved transport infrastructure would also serve to alleviate poverty
 

in the remote cities of Kayes, Tombouctou, and Gao. It should be noted,
 

however, that there are few opportunities xor sustainaole andlong-term
 

economic growth in these depressed regions. In the long-term, there
 

appears to be no alternative to poverty alleviation policies that
 

emphasize education and training to encourage migration to other regions
 

with greater potential.'- As noted in Chapter 6, out-migrationof 'male
 

household heads in search of employment already appears to be the case
 

in Tombouctou. Although out-migration from remote regions may.
 

represent a long-term solution, government and.donor investmentin
 

interventions to address the severe and chronic:problem of'calorie
 

deficiency.-7 food-for-work, home gardens,' and-reduced marketing
 

costs/improved infrastructure .- will'also be.,required." t 

"9orld Bank, World Development Reoort 1990, 72-73.
 

131In times of drought or localized food shortfalls, emergency food
 
aid distributions in remote regions will also be necessary to sustain
 
populations that in 'good' years live at the margin of subsistence. As
 
noted in Chapter 3, OPAM has a role to play in this area given its
 
responsibilities for food aid management and distribution. Furthermore
 
PVOs (Private Voluntary Organizations) in Mali have been active in
 
providing food aid to at risk populations during periods of drought/food
 
shortfalls, and should be encouraged to do so in the future.
 



4. Empirical Findings and Policy 19olications
 

The preceding sections examined the major consumption
 

characteristics of poor urban households in Mali. This descriptive'
 

analysis was undertaken in order to understand and identify differences.
 

between the poor and non-poor, and within the group defined 
as poor,I
 

that could be used as the basis for;'developing interventions,to target
 

specific groups., The,main coclusions arising.from this anilysis are as
 

follows:
 

'
Food expenditure , and consumption :patternsIare strikingly 

similar across expenditure groups in urban Mali. 'The most 

notable difference is that the poor consume approximately 

50% less in caloric terms than their wealthy counterparts. 

In'urbanMali, the-magnitude of the calorie deficiency
 

problem is immense. The finding that over 501 of the sample
 

population is calorie deficient suggests that interventions
 

(e.g. income transfers) to increase the calorie consumption 

of poor households would have a highly negative impact on 

the government budget._ This issue will be'explored more 

fully:' InCapters 7 and 8. 

The_majority of,.poor,_ households consume less •than"801'.of

recommended caloric .'intake,,-and ara.thusat nutritional'.
 

risk. The most severe problems of..caloric inadequacy are
 

concentrated. n the bottom deciles.
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There is a strong preference for rice among poor as well as
 

wealthier urban households in Mali. Rice is the cereal of

choice for the poor as for all urban Malians.
 

Millet/sorghum follow rice as the principal staples':in'the
 

diet.
 

In urban Mali there is no self-targeting inferior food,
 

There is no commodity in the Malian diet eaten primarily by
 

the poor. As income rises, consumpt'on of virtually all.
 

.foods rises as households attempt to increase quantity.,over
 

quality. Thus, price subsidies of staple foods would be an
 

inefficient means of reaching the poor given leakage of the
 

benefits to wealthy households. However, the increase in
 

the price of calories as income rises suggests quality
 

differences that should be investigated further. In the
 

Mali case,"lower qualities of.the same food may act.as'.,.
 

inferior foods, although this cannot be confirmed .with this
 

data set
 

The,poor.augment their .consumption from non-market 

sources -. homeproduction and gifts -- more than wealthy 

households. The positive effect of home production/gifts: is 

more ;pronounced in Kayes, Tombouctou, and Gao than in the 

Southerni;cities. The ,econometric analysis also shows a 

positive relationship between home production/gifts and 
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consumption. This suggests that the promotion of home
 

production of staple foods, particularly in the North'and
 

West of the country, may increase the calorie consumption
 

of the poor. (See Chapter 7 for a discusaion of home
 

production/gifts and its affects on purchases of staple
 

foods and total calorie consumption.)
 

Rezional-differences in total expenditure (income) inurban
 

Mali are pronounced. A high proportion of Kayes and
 

Tombouctou households are concentrated in the lower 5
 

expenditure deciles. Prices for staple cereals-are-also
 

higher in Kayes. To bouctou. and Gao than in Southern Mali,
 

contributing to the problem of severe calorie deficiency
 

among poor nouseholds in those cities. This suggests that
 

geographic targeting of interventions to those regions would
 

improve the consumvtion Dossibilities of poor households;
 

Policy options to alleviate poverty inKayes. Tombouctou,
 

and Gao include: (i) food-for-work activities, (Mii
 

promotion of home gardens, (iii) reducing marketing
 

costs/imDrovinaifinfrastructure, and liv) investment in
 

trainina and education to encourage out-migration.to other
 

regiorswith greater potential
 

In summary, thepolicy£Implications of these findings are
 

threefold. First, the data suggest that it will be costly to implement
 

interventions to increase the calorie consumntion of poor-households
 

http:out-migration.to
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given the large size Df the target group (i.e. 50X of the urban
 

population). Second, caloric deficiency is most pronounced among the
 

poor in remote cities, and requires interventiuns targeted by region to
 

address that problem. Lastly, the examination of consumption
 

characteristics reveals markced similarities rather than differences In'. 

consumption patterns across expenditure groups. Although there may be 

differences in food quality between poor and wealthy households, the 

lack of an inferior good suggests that it will be difficult to target 

the ponn on the basis of consumption characteristics. This raises the 

question whether there are observable differences between poor and 

wealthy nouseholds which could be used as a hook for a zovernment 

intervention designed to increase the calorie consumption of the poor in 

urban Mali The focus of the next chapter turns to examine how 

important household characteristics -- composition, employment 

education, and assets -- vary across the sample population when 

stratified by expenditure (income), 



CHAPTER 6
 

HOUSEHOLD AND EMPLOYMENT CHARACTERISTICS OFTHE POOR
 

1. Introduction
 

The previous chapter looked at how food ctisumption varied across
 

expenditure groups. The data showed a strong positive relationship
 

'between exDenditure and calorie consumption levels. Households in the
 

lower 5 per capita expenditure deciles of the sample -- the Door
 

experienced a greater incidence and depth of'caloric inadequacy than
 

wealthy households.
 

To understand the effects of price and income changes on the poor, 

requires knowledge about their economic circumstances 1= The'aim-of 

,this chapter is to idontify and construct a profile of household and 

employment characteristics of the pooz In urban Mall. This profile can 

help in the design of policy interventions to alleviate poverty and 

improve the access of the poor to food Specifically, certain 

characteristics may indicate a ireater incidence of poverty, and 

therefore could be used to design and target interventions to poor 

households. Insofar as the data reveal little evidence of an inferior 

good information on how household characteristics differ across 

expenditure groups will aid policy-makers interested In efficiently 

targeting the poor 

Im1orld Bank, ]rl.d Develogment Report 1990,,24
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This chapter is organized in three main parts. The first,looks at 

household structure across expenditure groups: Sections 2.1 - 2.2 

examine the size and age/sex composition of urban households. A review 

of household head characteristics is presented in Sections 2.3 - 2.4 

The second part of the chapter then turns to examine the employment and 

income characteristics of the poor. Sections 3.1 - 3.7 assess the 

sectors of activity of household members, the participation of women in 

the labor force, status of employment (informal versus formal sector), 

and,:unemployment. nuformation on employment characteristics is 

essential to understanding factors influencing the income earning 

possibilities of the poor. An examination of educational attainment of 

household members by expenditure group is presented in Section 4. The
 

fourth part of this chapter reviews the assiet ownership of the poor. An
 

examination of ownership patterns of consumer durables, livestock, and
 

housing and amenities is presented in Sections 5.1 - 5.3. The focus
 

throughout this chapter is on the characteristics of households that
 

differentiate the poor from the non-poor, and that therefore might
 

provide the basis for efficient poverty-alleviation interventions.
 

2. Household Structure
 

2.1 Household Size
 

Household size shows significant variation by region and 

expenditure group Across regions, household average size ranges from a 

mw of 8 (Hopti) to a high of 14 (Kayes). The relationship of family 

size to income shows that in Mali the voor have larger families on 

average than the wealthy This ,isexplained at least in part by the 
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definition of poor households as those with low levels of cLgiaP
 

income. For the entire sample the difference in family size across
 

expenditure groups is statistically significant at the .01 level, with
 

poor households averaging 11 members compared to 9 members for wealthy
 

households. As discussed in the Literature Review, this is consistent
 

with the findings of Lipton and others who show that large family size
 

is an important characteristic of poverty, and that family size declines
 

with increases in per capita income.
 

2.2 Household Age and Sex Composition
 

In terms of household structure, the age distribution of
 

household members is more informative than household size in
 

'
 distinguishing between the poor and the non-poor. In Mali, households
 

with low per capita incomes are younger on average than high income
 

households. The younger age distribution or poor nousenoldsis often
 

attributed to two factors:'1 (i) an individual's earnings usually grow
 

with age, over the life-cycle, and (ii) due to inadequate purchasing
 

nower low-income households suffer from noor nutrition and health, and
 

members are thus at greater risk of dying young. In addition, coping
 

strategies of low-income households suggest that the poor nave more
 

children for a number of realsons. Children may be perceived as
 

additional labor, contributing to family income. Poor households may
 

also view children as a means of insurance in old age. The results in
 

Mali show that poor households have 46% of their members below the age
 

of 15 as compared to 39% for wealthy households. The number of children
 

I=Chaudhri and Timmer, 41-42. 



per household significantly differs at the .01 level across expenditure
 

groups, ranging trom 5.3 tor the poor compared to .i cnioren ror the
 

wealthy. The number of children per poor household -- household members
 

loss than 15 years old -- ranges from a low of 4.2 (Mopti) to a high of
 

6.9 (Koulikoro). Again, the finding that poor households have more
 

children than the wealthy is consistent with Lipton who identifies a
 

concentration of children among poor households. The greater number or
 

children in poor families suggests that family planning interventions
 

-provision of contraceptives and their promotion through family planning
 

education programs -- may be a way to alleviate poverty in the longer
 

term,
 

fhe sex composition Df households is uniform across expenditure
 

groups in urban Mali. The breakdown of household members by sex shows
 

that of the sample population 49% are male and 51% are female.
 

Therefore in'Mali, at least in urban areas, there is a lack of evidence
 

of sex:bias. (i.e. males and females have equivalent survival rates)
 

Observation suvrests that the extended familv is the basic social
 

unit in urban Mali. The data show that large family size characterizes
 

both-exvenditure groups. with the poor having a younger age distribution
 

than the wealthy. There is no sirnificant relationship between,
 

householdlincome and-sex comoosition.
 

2.3 Sex of Household Head
 

Mali is ascrongly atriarchal society, with the chefLdu mena
 

(head-of'household) usuallye.ing imale Of the entire'sample, only.r.11%
 

ofi houeholds are headed by women, Qualitative interviews suggest that
 

http:only.r.11


a woman will serve as household head only If her husband is dead or
 

,incapacitated, or if there is no adult male in the family who can take
 

on this role. Differences across expenditure groups with respect to the
 

sex of household head were statistically insignificant. The poor have a
 

slightly higher percentage of female headed households than the wealthy
 

at 12% and lO respectively, For poor households, Tombouctou stands out
 

as the only region with a relatively large number of female headed
 

households (35%). A possible explanation may be the migration of poor
 

male household heads from Tombouctou to less economically depressed
 

renions in search of employment.
 

Female headed households have been identified in the development
 

literature as being concentrated among the poor; women earn less on
 

average than men in the labor market, and have additional time
 

constraints imposed by home and childcare responsibilities.1" Sex of
 

household head is thus a possible indicator of poverty. Sharp
 

differences in income (expenditure) by sex of household head, however,
 

are not apparent in urban Mali. Across all cities the average per
 

capita income level of female headed households is 8,749 CFA/month
 

compared to 9,239 CFA/month for malerheaded households. The difference
 

in per capita income between male and female households was not
 

statistically significant. As noted:above, the number of households
 

headed by women is also quite small in tho urban context. These
 

findings suggest limited scope for targeting the poor based upon sex of
 

household head. Table 6.1 (in text) presents the sex of household head
 

t iRsaEnhnuma. 1-1 
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byj'region and income igoup Tables' not Ashow in he it6xt ae ipr 

in Ap'peindix .4'. 

2.:4 :arital Status of Household Head
 

Polygamy, the'practice of haviLng more than one wife Ls common in 

Mali although less evident in urban areas than in rural. According to 

Islamic law, a man is permitted to have as many as four wives if he is 

able to provide for them equally. A breakdown of marital status in 

urban Mali shows that 57% of household heads have one wife/spouse. A 

greater proportion of poor household heads have more than one wife than 

wealthy households: 37% of the poor and 34% of the wealthy. Differences 

in marital status between expenditure groups were statistically 

significant'at the 05 level, and may be attributable to the por having 

stronger linkages with rural areas and traditional customs than the 

wealthy. The poor also have a greater proportion of household heads who 

are widowed than the wealthy across :all: regions. 

2.5 Policy Impli ations of Dem6gapic Information
 

The demoravhic information presented above yields two policy
 

relevant'findings. First, the largi number of children -iLn poor
 

households is'anlimportant and statistically significant indicator of
 

poverty in urban Mali, Although number of children could be-used as a
 

criterion for targeting interventions to poor:households, in practice
 

there would be substantial leakazes to non-poor households. For
 

example, the non-poor could easily falsify the number of children per
 

household'in order to qualify for Lintervention benefits such as,income
 



or food transfers. Furthermore, targeting by number of children would 

set into place an incentive structure that would encourage households to 

have vire children, and ultimately contribute to a deterioration in 

household economic status. As noted above, given the concentration of 

children in poor households, family-planning may be part of a long-term 

solution to alleviate poverty. Second, female headed households in 

urban Mali are small in number and are not overly represented among the 

poor. This suggests that targeting interventions to female headed 

households would not be an effective means of reachina the poor.
 

3, Emolovment and Income
 

The purpose of this section is to describe the employment 

characteristics of poor households which distinguish them from the non

poor population. As discussed in Chapter 5, household expenditure
 

(income) is a malor determinant of nutritional adequacy. Income earning 

possio.i.l es in Lne.urban context are largely determined by the 

structure of emplovment ano the ownership of assets. For the uroan poor 

in developing countries, labor constitutes the single most important 

asset contributing to household income/wealth. Differences in income 

between the poor and the wealthy may be explained oy a number of 

factors: i', tves of lobr: sectors of activitv,' (ii) number and sex 

or nousenoia memoers vorrung, (1) status or employment (informal 

versus formal sectcr) and '(iv) education levels of household members 

In assessina these Ifactors the. followint hypotheses will be tested: 



As.Der capita income declines dependency ratios increase.1i
1) 


2) 	 Poor households have a greater number of women working
 
outside the home than wealthy households as adult family
 
members attempt to lessen the squeeze of limited purchasing
 
power.
 

3) 	 A greater proportion of the poor engage in secondary sectors
 
of activity as a coping strategy to improve their economic
 
situation.
 

4) 	 The urban poor are primarily involved in work in the
 

informal sector, resulting in limited income earning
 
nossibilities.
 

5) 	 Unemployment is concentrated in the poorest groups in
 
society.
 

6) 	 The poor are subject to greater variability in employment
 
over the year than the non-poor.
 

7) 	 Education is positively associated with household income;
 
wealthy households have higher levels of education, giving
 

them access to better Jobs and income earning opportunities.
 

The data from this study will serve to confirm or reject the above
 

hypotheses. Identifying the employment characteristics of urban
 

households provides an understanding of the fators influencina.
 

household income This understanding is essential to targeted efforts
 

to -improve the income earning pcnizhilitian of the poor
 

3 1 General Employment characteristics
 

In urban Mali disparities in Der capita income levels are quite
 

marKe aeross axnenditure groups and regions Disaggregation Df the
 

sample by per capita expenditure quartiles shows that households in
 

1mDependency ratio defined as the number of household members
 

between the ages of 0 and 14 and 60 or older divided by the number of
 

household members between the ages of 15 and 59, irrespective of
 
employment status.
 

http:increase.1i


quartile 1 have average annual per capita expen(dture of 42,900 CFA
 

($120) compared to that of 223,800 CFA ($625) for households in quartile
 

4. A further breakdown shows that annual per capita expenditure per
 

e adult significantly differs at the .05 level and ranges from a
 

low of 207,350 CFA ($579) in quartile 1 to a high of 783,300 CFA
 

($2,188) in quartile 4.3
 

The data show that working adult household members appear to 

earn. n average, nearly four times more in the wealthiest than in the 

poorest households.I" There are several questions as to why this 

difference is so pronounced. Is one socio-economic group clustered in a 

certain type of lob or activity? Are more people working in wealthier 

households, thus contributing to.higher levels of income? Does the 

quality of jobs (measured in terms of monetary compensation) increase by 

expenditure group? i.!Tables6.2 - 6.3,(tn text) present general 

employment and household information by Quartile and expenditure group.
 

As'exDected. te dependency ratio falls as income rises showing that in
 

Door households a larver proportion of, members are children who are 

iunlikely to be engaged in income earning activities,- confirming 

Hypothesis (1) above. For the survey population, the number of 

1 Exchange rate (1985): 358 CFA/$
 

'"As discussed earlier, per capita expenditure including the value
 
of home production/gifts is used throughout this study as a proxy for
 
income. Although the wealthy may receive transfer income in addition to
 
wages, the assumption ismade that in urban Mali the bulk of expenditure
 
represents earned income. Unfortunately, this survey did not collect
 
data on wages or sources of income; therefore, no job specific levels
 
of income can be calculated. Information on sectors of activity
 
contributing to household income and employment status,however, was
 
recorded for the household head and for all family members.
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3.2 	Sector of Activity Contributing'the Host
 

to Household Income
 

Business/commerce represents the sector of activity contributing
 

the most to household income. For the sample as a whole, 281 of
 

households cite Dusiness as the principal income earning sector, with
 

little or no-differences between poor and wealthy households. Business
 

is followed by the public sector as the second sector of activity
 

contributing the most to household income, (20% of survey households)
 

3.2 1 Variation by Expenditure (Income)
 

Variation by expenditure group shows that the public sector
 

represents the principal source of income for alarger percentage of
 

wealthy than poor households: 25% of wealthy households versus 16% of
 

poor households. Handicrafts and agriculture follow in decreasing order
 

of-importance as sectors contributing the most to household income.
 

Differences between poor and wealthy households are slight for the
 

latter two sectors; most noticeably, a larger percentage of poor
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households earn income from airiculture (13%) than wealthy households
 

(10%). This is consistent with the finding that poor households augment
 

their consumption from home-production/gifts more than wealthy
 

households. Although it cannot be investigated with this data set, poor
 

urban families may produce staple foods for home consumption as well as
 

for sale on the market to generate cash.
 

These findinms indicate that differences in sectors of activity
 

contributing to household income are not extreme across expenditure
 

groups. The most noticeable differences are (i)a greater proportion of
 

woalthy than poor households earn income from public sector activities,
 

and (ii)a greater proportion of poor than wealthy households earn
 

income from agricultural activities. Differences in income earned by
 

employed adult househo.d members, thus appears to be primarily driven by
 

the aualitv of lobs rather than the type of jobs (sectors of activity)
 

The monetary compensation levels for jobs held by wealthy household
 

members appear to be much greater than those held by poor household
 

members. In several studies of poverty in developing countries,
 

education is positively correlated with income and represents a key.
 

factor contributing to job quality and compensation ieveis.j* This
 

relationship will be explored for urban Maliin Section 4 below.
 

Tables6.4 -,6.8 present general household characteristics pertaining to
 

income and education by region
 

Glewe, 19; Lipton, 'The Poor and the Poorest, 20; and Visaria 
27 
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3.2 2 yjriation by Region
 

Data for the five Southern cities -- Bamako, Koulikoro, Sikasso
 

Segou, and Hopti -- show a pattern consistent with the sample as a
 

iwhole. Regional differences are noticeable primarily in the two most
 

Northern cities and Kayes. Similar to the group of five cities,
 

households in Cao cite business as the key income earning sector (30%Xof
 

households); however, in order of importance business is followed by
 

handicrafts and agriculture, with only 8% of households identifying the
 

public sector as the key source of household income. In contrast, the
 

public sector in both Tombouctou and Kayes is the principal source of
 

income; a larger proportion of wealthy than poor households in both
 

citles cite jobs in the public sector as the principal contributors to
 

household income. As-noted earlier, Tombouctou and Kayes are ranked as
 

the poorest cities according to poverty incidence and depth indicators.
 

Efforts to augment incomes of the poor through interventions targeted to
 

public sector activities in these two cities would prove inefficient
 

given leakages to wealthy households. Since a program of public sector
 

employment expansion is also infeasible for budgetary reasons, more
 

thought will need to be given to constraints on private sector
 

employment and output growth. It is unlikely however, that the
 

characteristics of public sector jobs such as job security or relatively
 

hih wages can be replicated in the private sector Attempts to do so
 

(e.g. worker rights legislation), are likely to backfire by resulting in
 

a reduction in private sector employment expansion.
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3.3 Sector of'Activity of Household Head
 

Data for the sample pnpulation as a whole show that
 

business/commerce also forms the principal sector of activity for
 

household heads: 42% of all household heads engage Ln some form of
 

business activity. Participation of household heads by sector shows
 

that agriculture is the next most important activity (15%) followed bv
 

the public sector (14%). Military, handicrafts, health/medical, and
 

religious professions follow in decreasing order of importance. A
 

pattern amerges of a slightly higher proportion of wealthy than poor
 

households citing household head participation in all sectors except
 

agriculture and religious professions. Similar to the primary income
 

earning sector findings, the poor show 19Z of household heads engaged in
 

agricultural activities as compared to 11% of wealthy households.
 

Again, this is consistent with the finding that home production/gifts
 

are more important for poor than wealthy households. Table 6.9 (in
 

text) presents head of household characteristics for all cities. A
 

detailed breakdown bv reion is shown in Tables 6.10 6.13
 

3.4 	 Primary and Secondary Sectors of Activity:
 

All Adult Household Members"
 

The breakdown of the sample population by primary sectors of
 

activity shows a concentration of household members above the are of 15
 

in business and commerce (19%). Students attending secondary and higher
 

educational institutions account for 24.7% of household members. Women
 

involved in househola activities menagg u (housewives), represent 23%
 

.Y'Inelu /of .house h old hand.
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of all household members. Other principal sectors of activity for
 

household members are: agriculture (61), military professions (51),
 

and the public sector (4%). Handicrafts, health/medical, religious
 

professions, and household services combined account for only 91 of
 

family members. In urban Mali, secondary sector jobs were limited with
 

only 18% of household members citing an additional sector of activity
 

Tables 6.14 - 6.15 (in text) present sectors of activity foz all cities
 

A breakdown by region is shown in Tables 6.16 6.33
 

3 4 1 Variation by Expenditure (Income)
 

Differences in sectors of activity are relatively small across
 

axnandittre groups. The data show a slightly greater proportion of
 

wealthy household members in all sectors except agriculture and women
 

involved in household activities (housewives). Stronger ties to the
 

rural areas, (i.e. recent migration from rural areas or household
 

location in urban periphery), may account for the fact that a larger
 

proportion of poor household members enzage Ln agricultural activities,
 

The issue of female participation in the workforce is explored below
 

3 4.2 Variation by Region
 

SectorL of activity of household members:show some variation bv
 

region, Business/commerce is not as pronounced in Kayes$ Tombouctou
 

and Cao, as in the five Southern cities. The proportion of household
 

members engaged in agricultural activities is also higher in Kayes,
 

Tombouctou, and Gao than in the South of the country. FartlciDation in 

the public sector is quite low for Tombouctou and Gao at 3% and 21 of 
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household members respectively, while in Kayes public sector activities
 

account fo 5% of household members employment.
 

3 4, , Women Working Outside of the Home
 

The data show that in urban Hali the majority of women -(females 

above the age of 15) do not work outside the home. On average, only:-251
 

of all women are employed in income earning activities outside the home
 

The findings of this study indicate that wealthy households have a
 

greater number of women working than poor households. Wealthy household
 

have 28% of women members workinK compared with 211 for poor households.
 

Table 6.34 (in text) presents female employment by income group and:
 

region These findings refute Hypothesis (2) that posits that poor
 

households have a greater number of women working outside the home as a
 

means to augment income and lessen the squeeze of limited purchasing
 

power, It appears that wealthy urban households in Mali have more
 

women participating in income earning activities than poor households.
 

A factor that may contribute to fewer poor women employed outside the
 

home is the younger age distribution of poor households. On average
 

poor households have more children than wealthy households. These
 

findings indicate that poor women's participation in the labor force may
 

be constrained by child-bearing and care-taking activities. As a
 

result, policies aimed at expanding the employment opportunities of poor
 

urban women must also deal with the time and labor constraints of child

care that they face.
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3.4.4 Household Members with More than One Job
 

In studies of employment in developing countries, multiple sources
 

of income are often noted as a survival or coping strategy of poor
 

households."O These studies suggest that poor households engage in a
 

number of activities/lobs as a means to diversify risk and to improve
 

their-economic situation. Multiple sources of income are evident when:
 

(Wi households have more than one income earner, or (ii) individual
 

household members have more than one job. In terms of multiple sources
 

of income, there is no significant difference between Poor and wealthy
 

households at either the household or individual level in urban Mall
 

As discussed earlier, irrespective of expenditure class, there are on
 

average 2.5 employed adults (income earners) per household. Moreover,
 

at the individual level, members of poor and wealthy households are
 

equally likely to have more than one job: only 18% of household members
 

cite secondary sectors of activity. Aleiouih urban households clearly
 

have more than one incomeearner per family, the data show that there is
 

no significant difference in the percentage of household members
 

engaging in more than one job across expenditure groups, thus
 

contradicting Hypothesis (3).
 

1 °Visaria, 36, 83-85; 1
 
Christopher Delgado, CoDing with Food Insecurity at the Household Level
 
in Drought-Affected Areas of Burkina Faso (Washington, D.C.:
 
International Food Policy Research Institute, 1988), 17; Beatrice Lorge
 
Rogers, "Distributional Impacts: Food Security Policy and the
 
Competitiveness of Agriculture in the Sahel," Presentation at the U.S.
 
Agency for International Development Beyond Mindelo Seminar, Washington,
 
D.C. at the International Food Policy Research Institute, 15-17 October
 
1988): and Rosenhouse. 40-44.
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3.5 Status of Employment: Informal versus FormaL sector
 

The status of employment of household members may contribute to 

differences in income aczrss socio-economic groups. In many developing 

countries large numbers of the urban poor are self-employed. Studies of 

employment and labor markets often make the distinction between formal 

and informal sectors of activity. A commonly used definition of 

occupational status identifies those individuals involved in 'white or 

blue-collar' activities as formal sector workers and those who are 

independent or self-employed as informal sector workers."' For the 

purposes of this study, a breakdown o employment status was maae using 

the above definition; adult household members were Identified as being 

involved in the formal sector,'in the informal sector, or as being 

unemployed.1" Hypothesis (4)put forward at the beginning of this 

section was that the urban poor in Mali are primarily involved in work, 

in the informal sector; as a result of their self-omployed/independent 

status ,thepoorare exposed to limited income earning possibilities and 

greater risk.. he data from this study ahow, however, that there is 

little variation across expenditure groups in terms of informal sector 

participation. un average zi/ ot aauit nousenoLa memoers were empioyea 

in the informal s.:ctor, with no statistically significant difference: 

between poor and wealthy households. The dataffrom urban Mali clearly 

do not-support the hypothesis that the poor are concentrated In Informal 

t4Ruben M. Suarez-Berenguela, Informal Sector. Labor
 
Returns ... " . ..... 
Working 

1"Note that in the DNSI questionnaire, 'independent/self-employed
 
was used to designate informal sector participation in urban Mali.
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sector activities. This finding suggests that iubsidi's or transfersito,
 

informal sector workers would not target the poor-since benefits would
 

accrue to both poor and wealthy households.
 

A detailed breakdown of employment of adult household members by 

occupational status -- employer, high-level/management (cadre 

saxjesir), mid-level management (cadre moyen), laborer/worker, 

independent, and unemployed -- shows that there is some clustering )f 

wealthy household members in the employer, high-level, and mid-level 

categories, with the major disparity between the poor and wealthy being 

that of unemployment. For all cities, there was a significant 

difference in unemployment across expenditure xroups with 59% of poor 

adult family members unemployed compared to 52% for the wealthy. This 

finding supports Hypothesis (5) that unemployment is concentrated among 

the poorest groups in urban Mali." A further breakdown by expenditure 

quartile reveals these two patterns more clearly: (i) as income 

increases a greater percentage of households members are employed-in 

Jobs of higher status and income earning potential (i.e. the categories, 
of employer, high-level and mid-level/management), and (ii) as 

143There are two possible explanations for the concentration of
 
unemployment among the poor: (i) there are no jobs on the market, or
 
(ii) whatever jobs are available are extremely low paying, and pay below
 
people's reservation wage. The empirical evidence presented here
 
suggests that income per job is very low for those poor household
 
members who have jobs. At the margin, the other jobs available to the
 
poor (if any exist) are presumably even lowir paid. Furthermore,
 
unemployment in wealthy households, although less pronounced than in
 
poor households, suggests the presence of a scmented labor market. The
 
implication for policy is that poverty alleviation interventions
 
focusing on job creation for the poor must consider the reservation wage
 
and the elasticity of labor supply by expenditure group. Further
 
investigation is required of the determinants of labor supply in urban
 
Mali.
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unemployment falls, income increases. Differences inLoccupational
 

status across regions are minor. Tables 6.35 6.37 (in text).present
 

the status of employment of household members by expenditure group and
 

by quartile. A breakdown by region is shown in Tables 6.38 - 6.46'
 

3.6 Seasonal Variation in Unemployment
 

A breakdown of unemulovment bv exDenditure zrouD. auartile and 

season confirms that unemployment is concentrated in the lowest 

expenditure groups in all seasons: as income rises the percentage of; 

unemployea nousehola members tails. The data support Hypothesis (b) 

that the poor face greater variability in employment than the non-poor 

although this effect is quite small. Variation across seasons indicates 

that all groups show a decline in unemployment from round 1 to round 3. 

The poor -- particularly those in quartile 1 -- experience somewhat 

greater variation across seasons than the wealthy. This finding 

suggests tnat employment or rooa-tor-worK programs may need to consider 

targeting by season to offset fluctuations in the income and consumption 

of the poor. Tables 6.47 - 6.48 present unemployment by round of data 

collection. 

3.7- Policy Implications of Household Employment Characteristics
 

There are 5 main policy relevant findings generated from this
 

examination or nousenoic empioyment characteristics. First, the,
 

concentration or poor nousenoias in agricultural activities may contirm
 

theimportance of home production as a means to augment the calorie
 

consumption of the poor. Second, it is unlikely that public sector
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employment can help to remedy poor household's lack of income, either on
 

a regional or national basis. Public sector employment schemes first
 

and foremost face severe fiscal constraints. Also, poor householdr for
 

the most part lack the educational qualtfications for the relatively
 

well-paid Jobs of the public sector (See Section 4 below). The
 

promotion of public sector employment would also result in high leakage
 

to the wealthy for whom public sector lobs represent the most important
 

source of income for 25% of households. Third, the greater
 

participation of wealthy women in the work-force suggests that policy
 

interventions to promote employment opportunities for poor women may
 

augment incomes. Such interventions, however, must take into account
 

child-care constraints on poor women's time and energy. Fourth,
 

targeting interventions to informal sector workers would not be an
 

effective means of reaching the poor, since both poor and wealthy
 

households are equally engaged in informal sector activities. Lastly
 

since there are substantial unemployed resources in poor households,
 

food-for-work activities might address the problem of inadequate food
 

consumption and contribute to the improvement of urban infrastructure
 

Food-for-work programs to target the poor should be designed in such a
 

way that the wage 'in-kind' only attracts the poor unemployed (i.e. is
 

below the reservation wage of the wealthy)..
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4. Education: Chef du menare and Household Members
 

In urban Mali education shows a strona positive relationship with
 

pei capita expenditure levels.'" The distribution of educational
 

attainment across regions rtveals that: (I) a greater proportion ot the
 

poor than the wealthy have no education whatsoever, and (ii) the wealthy
 

show a greater proportion of members completing all categories of formal
 

education, (primary, secondary, technical secondary, and Isuperieur'),
 

than poor households. A breakdown of educational attainment by
 

household head shows that 75% of chefs des menazes in quartile 1 had no
 

education compared with 461 in quartile 4. Due to aggregation this
 

effect is less dramatic between poor and wealthy as defined here: 67%
 

of poor household heads cite no education compared with 55% of wealthy
 

households. Across quartiles and expenditure groups a pattern emerges
 

of educational attainment rising sharply with income. This is apparent
 

for all categories except religious schooling which shows a
 

concentration among the poor.
 

The importance of education in explaining differences in
 

expenditure levels and hence income is evident for all adulthousehold
 

members and children between the ares of 5 and 15 years old. The data
 

therefore support Hypothesis ti) that education is positively associated
 

with household income in urban Mali: 'wealthYhouseholds have higher
 

levels of education, giving them access ;to better jobs and income
 

earning opportunities
 

'"Note that the relationship between educatLon of household head
 

and food expenditures/consumption WiLi O
oeexamined in the:economeuric.
 
analysis of Chapter 7.
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Tables 6.49 - 6.50 (in text) present educational attainment of 

household head by quartile and expenditure group. A regional breakdown 

of educational levels of household members -- adults and children -- is 

shown in Tabler 6.51 - 6.70. 

Evidence of low levels of educational attainment among the poor
 

highlights the importance of education in Mali. From a policy
 

Dersnective, education plays a key role in improving income earning
 

possibilities. Although the returns to education become manifest in the
 

long-run, interventions aimed at increasing access of the poor to
 

education may provide a foundation for improved levels of income and
 

hence access to food.
 

The data reveal that levels of educational attainment of the
 

household head significantly differ across expenditure groups. It
 

should be noted that although the poor in urban Mali show a
 

concentration of household heads with no education at 671, it would be
 

difficult to use this characteristic to target interventions to poor
 

households. The fact the 55% of wealthy households also cite no
 

education for the household head indicates that there would be
 

substantial leakages to non-poor groups,
 

5. Asset Ownership
 

5.1 Consumer Durable Goods
 

Ownershiv vatterns of consumer durables reveal that few sample
 

households possess televisions, refrizerators. modern stoves Dr cars in
 

urban Mali. These items,are clearly Iluxury goods! .witha greater
 

pr.wjortion of wealthy households citinztownershipithan poor households
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Mobylettes also show an ownership pattern concentrated in the wealthy
 

expenditure group. In contrast, ownership of radios is quite common in
 

urban areas with 75% of households possessing one or more: 68% Df poor
 

households and 84% of wealthy households. Similar to the Cote d'Ivoire
 

study on household indicators, bicycles in urban Mali represent a
 

consumer durable that the poor are more likely to own than the
 

m
wealthy." This cheaper mode of transport requiring no fuel other than
 

'manpower' is more frequently used by the poor than by the wealthy
 

Tables 6.71 - 6.72 (in text) show consumer durables, livestock, and
 

housing/amenities for the sample as a whole. Tablep 6.73 - 6.80 present
 

this infoimation disaggregated by region.
 

5.2 Livestock
 

Although the sample was urban, households cited some ownership of
 

livestock particularly sheep. Goats, donkeys and cattle were also
 

noted, but were less frequently owned than sheep. Possession of horses
 

and camels was extremely rare across all regions. For the sample as a
 

whole ovnership of livestock is quite limited. The general pattern
 

emerges of wealthy households having more small-stock than poor
 

households; ownership of larger animals shows little variation by
 

expenditure group. Regional variation is most marked for Kayes wnere a
 

large proportion of households, both rich and poor, own sheep, goats,
 

cattle, and donkeys. In sum, livestock ownership In Mali may be'& form
 

of asset holding or 'saving', particularly in rural areas However
 

given the limited numbers of urban households citing ownership no
 

1 Glewwe and Kanaan, 39
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attempt was made to estimate the monetary value of livestock. From a
 

cultural perspective, sheep play an important role in religious
 

festivals inMali. Traditionally, sheep are slaughtered and eaten
 

during the celebration of Tabaski and other religious events. In urban
 

areas the price of sheep rises dramatically prior to Tabaski, up to five
 

times the average market price, in response to demand pressures.
 

5.3 Housing and Amenities
 

5.3 Housing Status and TXe 

Housing status tells us little about what distinguishes the poor
 

from the non-poor. On average two thirds of households in the sample
 

own their own homes; a slightly greater proportion of the poor are
 

owner occupants than the wealthy. Nearly one third of households rent
 

their dwc.>ling with 'Free Occupancy' and 'Other' representing 7% of
 

households, Housing type does show some, albeit small, clustering by
 

income group On average 75% of households live in homes built either
 

of mud-brick or some combination of cement and mud-brick. A greater
 

apartment dwellings than do the poor. In contrast, the poor show more
 

families living inmud-brick and thatch homes than the wealthy 

Patterns of housing status and type are fairly consistent across regions 

except in Gao. In this Northern city a large share of the wealthy are 

owner occupants as opposed to renters; In addition mud-brick is the 

dwelling of choice with 95% of wealthy households living in mud-brick 

homes compared to 772 of poor households. 
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5,32 £1aii&y 

The majority of households do not have electricity in urban Mali;
 

on average only 26% of households have electricity in their homes. A
 

breakdown by expenditure group shows that the wealthy depend on
 

electrical lighting more than their poor counterparts: 19% of poor
 

households and 33% of wealthy households. Kayes, one of the pooresti
 

cities in Mali (measured by levels of per capita expenditure as well as
 

poverty incidence and depth indicators) is an interesting case. On
 

average, fifty percent of households in Kayes have electricity, with 631
 

of wealthy homes depending on electrical lighting This is due to the
 

construction of a dam near Kayes, and subsequent hydraulic powez
 

generation. Thus, the availability of electricity is not a good
 

discriminator of poor and wealthy households.
 

5.3.3 .ater
 

Several studies associate low levels of income with lack of
 

adequate water. U In urban Mali, the two main sources of water in the
 

home for all sample households are (i) a well in the concession (housing
 

compound), and (ii) a top/faucet (payment required). Other sources in
 

declining order of importancto are tap/faucet (free), surface water
 

(water from natural soulces), and water porters (vendors). There is
 

marked variation, however, across regions and income groups making it
 

difficult to ascertain patterns or tendencies. Clearly, sources of
 

water are region specific in Mali. As a result, families may have
 

,World Bank, World DeveloRment ReOort 1991 24-25: Austin 14; and
 
Berg 37
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little discretionary Dower over the supply or source D water, so that
 

water source is not an indicator Df economic status,
 

5.3.4 Cooking Fuel
 

The two principal types of cooking fuel used in the home -- wood
 

and charcoal -- show variation both by expenditure group and by region.
 

For the entire sample, the wealthy show a strong preference for charcoal
 

while the poor show about equal usage of both forms of fuel. In the
 

North of the country there are two distinct patterns across expenditure
 

groups: households in Gao are nearly solely dependent on charcoal while
 

in Tombouctou the majority of households use wood fuel. As in
 

Tombouctou, wood fuel is the primary cooking fuel of households in
 

Kayes. Gas is rarely used and shows no differentiation by expenditure
 

group across all regions. Thus, type of cooking fuel used is not a
 

household characteristic that distinguishes the poor from the non-poor,
 

5.4 	Policy Implications of Asset Ownership
 

and Housing/Amenities
 

On the whole, asset owners'hip is a weak predictor of poverty in
 

urban Mali. Of the assets examined (consumer durables and livestock),
 

only bicycles are more likely to be owned by the poor than the wealthy.
 

Housing status and amenities provide little information on '1hat
 

distinguishes the poor from the non-poor. Similarities across
 

expenditure groups suggest limited scope for interventions targeted on
 

the basis of these household characteristics,
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6. Emnirical Findings and Policy Imolications
 

The previous sections constructed a profile of the characteristics
 

of urban households in Hali. Disaggregation by expenditure group and
 

region provided a means to distinguish between the poor and the non.
 

poor. The main emDirical findints to be drawn from the data are as
 

follows:
 

Poor households have a vounrer are distribution
 

than wealthy households, (i.e. more children per
 

household).
 

Hnunahnlds headed by women are few in number and do not
 

appear to be overly represented among the poor. Differences
 

in per capita income by sex of household head are also not
 

great. Thus, targeting on the basis of the sex of household
 

head appears limited in the Malian context.
 

The dependency ratio falls as income rises, suggesting that
 

for the poor a larger proportion of members are children who
 

are unlikely to be engaged in income earning activities.
 

Wealthy households have more women working outside the home
 

than poor households. Given the greater number of children
 

in poor households, policies aimed at increasing employment
 

opportunities for poor women must also take into account the
 

childcare responsibilities that they face.
 



In urban Mali, disparities in income levels are not
 

attributable to differences in the number of income earners
 

per household. Rather, those individuals in wealthy
 

households who are employed appear to earn four times more
 

than their poor counterparts.
 

Poor households do not have a greater proportion of members
 

engaged in secondary sectors of activity as a coping
 

rtrategy to improve their economic situation. On average,
 

only 18% of household members, poor or wealthy, engage in
 

secondary sectors of activity.
 

Differences in the types of jobs (sectors of activity) or
 

the status of jobs (informal versus formal sector) are not
 

extreme across expenditure groups. Job quality, measured by
 

monetary compensation levels, thus appears to be the main
 

determinant of income differences,
 

Education shows a stronk, Dositive relationshil with-per
 

capita income.
 

Household and employment characteristics of the poor are similar
 

in many respects to thoso of the wealthy. There are important
 

differences, however, that can inform the design of policy interventions
 

to reduce poverty.
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In-the zrgx-tm,interventions that might contribute to
 

improving the access of the pocr to food include food-for-work
 

activities and expanding employment opportunities for poor women.
 

First. Rivn unemDloved resources in Door households, food-for-work
 

activities may augment the calorie consumption of the poor in the short

run. Food-tor-work would contribute to increased food intake of poor
 

households, while improving urban infrastructure. A key consideration
 

in implementing this type of intervention would be setting the 'in

kind' wage at a level that does not attract the ParticiDation of non

poor groups. Seasonal targeting of food-for-work activities should also
 

be addressed. As noted in Chapter 5, an area requiring further
 

investigation is the relationship between consumption of different
 

qualities of food and income. If inferior qualities of food are
 

identified in urban Mali. they could be used as payment for food-for

work activities. Since the poor would be the primary consumers of these
 

lower quality products, this type of payment in-kind would effectively
 

screen out wealthier groups in society. Second, the greater number of
 

working women in wealthy households suggests that improving employment
 

opportunities for poor women may contribute to increased household
 

income and access to food. The younger age distribution in poor
 

households, however, indicates that childiare responsibilities may be a
 

principal constraint to poor women's participation in the workforce.
 

Therefore, policies to expand the employment opportunities of poor urban
 

women must consider and address the time and labor constraints of
 

childcare.
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The empirical findings also suggest several longer-term solutions
 

to'the problem of inadequate income and access to food. First, the
 

finding that the poor have more children than the wealthy suggests thtt
 

there are economic gains from reducing the number of children per
 

household. The policy implication is that in urban Mali there is a role
 

for modern family planning practices. Policy interventions in this area
 

must focus not only on increasing the access of the poor to
 

contraceptives, but on family planning education programs to promote
 

their use. Second, the finding that poor and wealthy households have
 

the same number of income earners -- 2.5 -- highlights that the wealthy
 

enjoy much higher monetary compensation levels per employed adult than
 

the poor. Job quality rather than sectors of activity or status of
 

emplovuent appears to be the main determinant of income. Evidence from
 

developing countries shows that education has a role to play in
 

enhancing job quality and improving incomes. In urban Mali the data
 

show the importance of education in explaining differences in
 

expenditure and income levels. Low levels of education are concentrated
 

among the poor. From a policy perspective, educational attainment
 

appears to be a key indicator of household economic status. Educational
 

attainment is strongly related to higher levels of per capita income.
 

Improving the access of the poor to education may thus provide the basis
 

for improved levels of income and hence food consumption.
 



CHAPTER 7
 

DETERMINANTS DF FOOD CONSUMPTION OF THE URBAN POOR
 

The'purpose of this chapter is to estimate how changes in incomes
 

ana prices affect the food consumption of Door households compared with
 

relatively wealthy households and the sample population as a whole.
 

This chapter builds upon the dameriptive analysis-of ChapterL5 to use
 

econometric techniques inexamining how the poor change their
 

consumption patterns when incomes or prices change. Using household,
 

expendlture andfood consumption data two hypotheses will be tested for
 

urban households In Mall:
 

i) 	 For staple foods the poor exhibit a higher responsiveness
 
than the wealthy to changes in income and prices.
 

ii) 	 Substitution exists between rice and coarse grains for.poo2
 
households: an increase in rice prices will result,inpoo2
 
consumers sustituting to coarse grains as a cheaper source
 
of calories.
 

The implications of hypothesis (I) are twofold. First, higher income
 

responsiveness suggests tnat the poorL,wc''d Increase their intake of
 

basic staples proportionately more in response to a rise in income than
 

the rest of the Dopulation. Second, with greater price responsiveness'
 

a rise in staple food prices would result in the poor decreasing their
 

staple food intake proportionately more than the rest of the sample
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in stanle food in
 

proportionately greatex consumption
 

iformation-of thisnature is important forpolicy;makers-to-be
 

able to Dredict the conhumntion consnauenees of rice and income
 

changes. If hypothesis (i) proves true for the Nali case there may be
 

a role for targeted employment/income generation activities and price
 

subsidies to poor urban households. The substitution effect between
 

rice and coarse grains posited by hypothesis (ii) suggests'that asnice
 

prices rise poor households shift their limited resources to purchasing
 

the cheaer staneh In ordarto,maintain total ealoriaintaka while
 

wealthier households are not financially constrainedito do so. This
 

would suggest that the substitution effect declines with increases ir
 

income since the budget of'wealthy households is unlikely tol become a
 

binding constraint In the event of price increases of staple foods.
 

As discussed earlier, within the context of cereal market reform
 

in Mali the PRMC posed the question of how consumers would respond to
 

increases in rice prices in urban:Mali. The expectation in 1985 was
 

that increases in the price of rice would result in consumers shifting
 

towards relatively cneaper coarse grains. AnalYsis ol the Mali
 

expendituro/consumption data, however, showed that for the sample as a
 

whole there was no substitution between rice'and coarse arains within
 

the observed range of prices.147  Hypothesis (ii) above goes-further to
 

tesC suoscIEu~aoILICy zor poor nourenoias. in uroan-maii rice:is a,
 

principal source of calories for rich and poor alike. If the
 

substitution effect is low or non-existent for low-income households,
 

DoDulation. i.whre a" fal1 Trices*wouldresult 


"'fRogers and Lowdermilk,:17-19.
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policies that -raise the price, of rice would bve a nexative welfare 

effect on the poor
 

OrdinaryLeast Squares (OLS) reiression techniques were used to 

estimate the determinants of demand of the poor. The Heckman Two-Step 

procedure is the method used in this dissertation to correct for the 

bias of zero consumers."4 This chapter has five sections in addition ,to 

this Introduction Section 2 nrusents a review of consumer theory 

relating preference maximization to the derivation of the demand curve 

Section-3 focuses on econometric models of the demand function that 

allow for the estimation of expenditure-group specific elasticities 

The model specifications used in this dissertation to estimate income 

and price elasticities of demand are presented in Section 4 Sections 

41 and &.2 discuss the results of the regression analysis Section 5
 

compares the elasticity estimates generated from the two models,
 

Lastly, Section 6 discusses the size of the income transfer necessary to
 

raise the consumption of the poor to recommended intake levels.
 

2 Consumer Theory 

The theorv of the consumer rests uoon the notion of nreference 

ordering: the consumer chooses from a set of affordable consumption 

bundles the bundle he or she prefers, Consumer nreferences serve to 

classify consumption bundles as 'preferred' or 'at least as good as 

while commodity prices and consumer income jointly determine the 

,1Heckman 



174 

.
affordable consumption set. ", Assuptions.that: underli, itheordering of
 

consumer orefarence #ra nresented below.lw 

Assumption 1: Comoleteness
 

For any two consumption bundles x y in X either x 2 y or
 
y > x or both.
 

completeness states that lor any two consumption bundles the
 

consumer expresses either nrafaranea or indiffarance-


AssumDtion 2: Reflexivity
 

For all x in X, x > x. 

Reflexivity states that any consumption bundle is Dreferred or
 
indifferent to itself.
 

Assumption 3: Transitivity
 

For any three consumption bundles x, y, and z in X,
 
if x a y 2 z, then x > z.
 

Transitivity states that there is a consistent ordering of
 
preferences such that if x is preferred or indifferent to v. and v
 
is preferred or indifferent to z. then x is preferred or
 
indifferent to z.
 

Assumption 4: Continuity
 

The graph of those bundles indifferent to x is continuous.
 
Continuity states that given a consumption bundle of two goods, a
 

"Hugh Gravelle and Ray Rees, Microeconomics (London: Longman
 
Group Limited, 1981), 55.
 

1 This section draws upon; Varian, 111-118; Angus Deaton, 3he
 
Measurement of Welfare: Theory and Practical Guidelines, Living
 
Standards Measurement Study, Working Paper No. 7 (Washington, D.C.:
 
World Bank, 1980), 1-12; Louis Philips, ADDlied Consumption Analysis
 
(Now York: American Elsevier Publishing Co., Inc., 1974), 16-31; and
 
Gravelle and Reeves, 56-59.
 

Note: Given two bundles x and y within the set of possible consumption

bundles X, the notation x > y means that the consumer prefers x to y or
 
is indifferent between x and v.
 

http:below.lw
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reduction in the quantity of good x' can be compensated for by an 
increase in the quantity of good x1- such that the consumer is 
left indifferent between the two consumption bundles. 

Assumption 5: Non-Satiation
 

Non-satiation simply implies that more is preferred to less. For
 
any two consumption bundles x, y in X, x will be preferred (>) to
 
y if x includes at least more of one good and the same quantities
 
of all other goods.
 

Assumption 6: Strict Convexity
 

For any consumption bundle x in X, the set of bundles preferred or
 
indifferent to x is strictly convex, (i.e. consumption bundles
 
preferred or indifferent to x lie to the right of or on the same
 
indifference curve boundary).
 

If the above assumptions hold, consumer preferences can be
 

represented by a continuous utility function (U). The problem
 

confronting the rational consumer is one of preference or utility
 

maximization given a set of affordable consumption bundles. The budget
 

constraint determines the set of feasible or affordable consumption
 

bundles, and is defined as: : p , * x < Y, where p, is the price of 

good i, x, is the quantity of goodi, and Y is the consumer's money 

income. The maximization of tility subject to the consumer's budget 

constraint is represented by: 

s.t. ,p,*x, <Y .where (iU .-... n) 

Consumer equilibrium occurs when the marginal rate of substitution 

between two goods (the ratio of relative marginal utilities) is equal !ito 

the relative prices: of those goods: 

MRSO,.- HI,/MU Y, X/P.P .py: 
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The demanded consumption bundle emerges as the value of the Y that 

maximizes consumer utility; the function relating quantities demanded
 

to prices and incomes is termed the demand function. l The consumer 

demand function can be represented by: 

D -' f (P1,Yo P, T ), where: 

D i -Demand for good i
 
P, - Price of good I
 
Y - Income
 
P1 - Price of other goods
 
T - Tastes
 

As noted above, the determinants of demand are the price of the
 

good in question, consumer income, the price and availability of related
 

goods, and consumer tastes. The demand curve, as the graphical
 

counterpart of the demand function, represents the quantities of a 'ood
 

that an individual will want to buy as own price varies keeping other
 

prices and income constant. Aggregate or market demand is simply a
 

horizontal aggregation of individual consumer demand curves.
 

There are several neo-classical assumptions regarding the
 

properties of utility functions and the derivation of the demand
 

curve.'- The first is that of a perfectly competitive market where
 

l1Varian, 116.
 

"It is clear that the assumption of perfect competition and access
 
to information does not hold in the case of Mali. Monopolistic
 
competition in the retail food market on the part of private traders may
 
have led to price fixing, while the government controlled the price of
 
some commodities such as rice, beef, and sugar during the survey period.

Furthermore, the assumption of weak separability places implausible
 
restrictions on substitution between different commodity groups. For
 
example, when food prices rise poor households may reduce consumption of
 
non-food commodities in order to maintain total calorie intake.
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buyers and sellers have eaual access to information. This assumDtIon

implies that prices are parametric and competitively determined. The
 

second assumption is related to the issue of savings. In'demand
 

analysis, savings (income minus consumption) are'typically considered to
 

be deferred consumption, and therefore do not enter into the utility
 

function. Borrowing or negative-savings is likewise considered to be
 

zero. Weak separability is the third assumption and denotes the
 

partition of the utility function into sub-functions related to groups
 

of commodities. Each sub-utility function represents an ordering of.
 

consumer preferences on a specific commodity group. Weak separability
 

utates that the preference ranking on consumption bundles in a specific
 

commodity group are not affected by the quantities consumed outside that
 

8
group. In food consumption analysis weak separability would imply the
 

partition of commodities into food and non-food groups. The ordering of
 

preferences associated with food consumption and hence the demand for
 

food is assumed to be unaffected by the quantities consumedof non-food
 

items. In practice, however, this assumption is implausible; Deaton
 

and Huellbauer note that "weak separability places severe restrictions
 

on the degree of substitutability between goods in different grouvs.flM
 

IfMone assumes weak separability, the demand for food would be a
 

function solely of food prices and expenditures rather than total
 

expenditure or other prices.
 

IfDeaton, The Measurement of Welfare, 2A.
 

lhAngus Deaton and John Muellbauer, Economics and Consumer Behavior
 

(Cambridge: Cambridge University Press, 1980), 128.
 

http:group.In
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.In estimating commodity: specific' demand functions,' one is 

interested in how the determinants of demand influence quantities 

demanded. Elasticities of demand measure the effect of price or income
 

changes on the demand for a commodity (i.e. the percentage change in 

the quantity demanded of a good due to a percentage change in Income,
 

its own price. or the prices of related goods). The income, own-price, 

and.cross-price 'elasticitiesof demand are defined as:
 

eY Y/q * dqi/dY 

el mplq :* d 1,/dpI 

e -"p/q- * dqj/dp 

Where:
 

e - lasticity
 
Y - Income
 
pi - Price of commodity i
 
q, - Quantity of commodity I
 
p - Price of commodity J
 

Demand elasticities provide an indication of the responsiveness of
 

quantities demanded to changes in key variables.'m Income elasticities
 

highlight the extent to which commodities are luxury, normal, or 

inferior goods: luxury good (e . >1), normal good (0V< e < 1), and 

inferior good (e < 0). It should be noted that commodities often 

shift categories as incomes rise. For example, wheat may be considered
 

a luxury good for poor households (a given increase in income results in
 

a"more than proportional increase in quantity demanded), but a normal
 

good for wealthy households (a given increase in ncome results in a
 

less than proportional increase in quantity demanded). Own-price
 

'See the Literature Review (Chapter 2: Section 4) for a
 
discussion of Engel's Law and the Slutsky Equation.
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elasticities indicate how the quantity demanded of agood chanzes when
 

its own Drice chances holdinp income, other Drices. and tastes constant.
 

Cross-price elasticities identify commodities as substitutes ol
 

complements. Goods I and I are defined as substitutes If an increaserin
 

the price of good Lresults in an increase in the quantity consumed of
 

good J, noiling income constant. The two goods are complements It an
 

increase inrthe'price of good I results in a decrease in the quantity 

consumed of good J, holding income constant. This information is 

particularly relevant to decision-makers interested in the effects of 

policy on the-food consumption of households. Modeling the food 

acquisition behavior of poor households -- estimating income andprice 

elasticities of demand -- is the focus of the rest of this chapter. 

3. Models of the Consumntion Function
 

The aim of this section is to review econometric models of
 

household food acquisition behavior that allow for.!the estimation of
 

expenditure-group specific elasticities of demand. Methods developed to
 

deal with the bias introduced by non-consumpion of food commodities
 

will also be examined.
 

3.1 Econometric Models
 

Recent attempts to estimate expenditure-group specific
 

elasticities of demand from cross-section data include Gray (1982),
 

Alderman and von Braun (1984), Sahn (1988),'Rogers and Swindale.(1988),
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and SWindile (1989).1 From these studies two principal econometric 

models emerge': 

(i) 	 Double log specification of the consumption function
 
estimated separately for low-income households, high-income
 
households, and for the sample population as a whole.
 

(ii) 	 Double log quadratic specification of the consumption
 
function with price-income interaction terms.
 

The above specifications of the consumption function are estimated as
 

single equations on a commodity by commodity basis using OLS regression,
 

techniques.
 

The first model, the double-log specification, is estimated
 

separately for each expenditure or income group. This model is
 

considered one of the simplest specifications of the consumption
 

function and is of the general form:1
 

Log C 1 - a + B 1 log X + B 2 log pI +,!B 3 l.Ig 1PJ.+
 

B 4 D + U
 

Where:
 

C, - Per capita consumption of good i
 
X - Per capita expenditure (income proxy)
 
p - Price of good i
 

i - Price of related goods j 
D Vector of qualitative and demographic variables 

hypothesized to influence the dependent variable. 
S - Error term 

'"Gray; Alderman and Braun; Sahn; Beatrice Rogers and Anne
 
Swindale, Determinants of Food Consumption in the Dominican Republic
 
(Medford, HA: Tufts University School of Nutrition, 1988); and Anne
 
Jennifer Swindale, "Econometric Models of Food Demand in the Dominican
 
Republic," Ph.D. diss., The Fletcher School of Law and Diplomacy, Tufts
 
University, 1989.
 

57See for example Gray, Alderman and von Braun, Rogers and
 

Swindale, and Rogers and Lowdermilk.
 



The principal advantage of the double-log specificationis itsmease of
 

estimation and Interpretation:'" given the log form, the coefficients
 

of the price and income terms can be interpreted directly as
 

elasticities. Implicit in the model is the assumption that elasticities
 

are constant for each expenditure aroup. Limitations. however, arise
 

when using this functional form to estimate consumption parameters,
 

Since regressions must be run for sub-groups of the population in order
 

to estimate expenditure-xroup specific elasticities, there is'a loss of
 

degrees of freedom in the estimation procedure that limits the variation
 

necessary to achieve statistically significant results.
 

Insufficient variation proved to be the case in the previous
 

analysis of the Mali data. The income and price elasticities of-demand
 

for the poorest 25% of the population were statistically insignificant
 

when using the double log specification of the consumption function.11
 

Thus, this dissertation employs a broader definition of povertythat
 

includes households in the lower 5 deciles of the expenditure (income)
 

distribution.
 

An alternative sDecification allowinz for the estimation of
 

expenditure-group specific elasticitiesis that of the double-log
 

quadratic with price-income interaction terms. The general estimating
 

model is of the formi ' 

1"Gray, 23.
 

'"Rogers and Lowdermilk,.13 .
 

""See Sahn and Swindale for imodel specifications of :thisn form.
 

http:Lowdermilk,.13
http:function.11
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LNQ1 B LPCEXP-+:'.,(LPCEXP)+B 3 LNP 1+
 

3'4 WPI B a (LNIP 1 * LPCEXP) 1,.+ iB (IMP * LCEX.P) +
 

BZ +I 

Where: 

LNq - The log of per capita consumption of .good i 

LPCEXP - The log of per capita expenditures. 

(LPCEXP) 2 
- The log of per capita expenditures squared. 

ILP, - The log of the price of good i. 

IMPt - The log of the price of good J. 

LNP1 * LPCEXP - Price-Expenditure Interaction Terms: the log of 
Price * log of Per-Capita Expenditures. 

LKP,* LPCEXP 

Z - Vector of qualitative and demographic variables 

U, - Error Term 

As for the previous model, this specification of the consumption
 

function uses total per capita expenditure as an income proxy. The
 

inclusion of an expenditure squared term allows the expenditure
 

elasticity of demand to vary across the range of expenditure included in
 

the regression. As expenditure rises,ithe quadratic term permits a
 

commodity to move from being a luxury good (expenditure elasticity
 

eY> 1) to a necessity (0 < e< 1) to an inferior good (e Y< 0)."' 

The model also includes interaction'terms as independent variables-in
 

the regression. Price-expenditure interaction terms allow the price
 

elasticities of demand to vary across expenditure groups" and capture
 

'"Gray, 24. 
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the combined.effect of priceand expenditure on the dependent variable,
 

The vector of demographic and-qualitative variables is included to
 

adjust for determinants of food consumption not attributable to price or'
 

income. As for the simple double-log specification, this model uses
 

household size and composition variables, as well as dummy variables for
 

season and/or region.
 

The double-log specification of the consumption function with
 

price-expenditure interaction terms allows parameters to be estimated
 

for sub-groups of the sample population. A principal advantage of the
 

model is that the regression analysis utilizes the variation in incomes
 

and prices over the entire range of observations in the sample. To
 

calculate expenditure-group specific elasticities, one uses the mean
 

level of expenditure and prices for each expenditure group. The
 

formulae for calculating elasticities of demand by expenditure group are
 

presented below."
 

Expenditure Elasticity:
 

e y- B I + 2(B 2 )(LPCEXP) + B (LNP;) + B * (LNP,,) 

Own Price Elasticity: 

e,- B 3 + B 5 (LPCEXP) 

Cross Price Elasticity: 

a, - 4 + B (LPCEXP) 

'NDiscussionwith Professor Dirck Strykerl (November, 1990), and, 
Swindale. 



3.2 Econometric'Issues
 

3.2.1 Non-Consumption
 

In estimating demand functions for disaggregated food commodities,
 

econometric problems emerge when a large proportion of zero values are
 

observed for the dependent variable. Non-consumption of a food
 

commodity during the survey period results in biased estimates ofthe
 

OLS coefficients. Ordinary Least Squares produces unbiased and
 

efficient coefficient estimates if the following assumptions'on the
 

error term (U 1) hold:
 

i) E (U1) - 0 
ii) Variance (U ) - o' for all i 
iii) Covariance (U , U 1) - 0 for i 4 j 
iv) U, _ N (0, a2). 

The inclusion of zero consumers in the OLS regression biases the 

coefficients due to a violation of assumption (iv) above, (i.e. the 

error term is not distributed normally). Estimating the consumption 

function on the truncated sample (non-zero consumers) does not eliminate 

the bias and results in a violation of assumption (i): E (U t)0. 

Hodels with limited dependent variables-wore first applied in the 

work of James Tobin in 1958.11 In investigating the relationship 

between durable goods expenditure and total disposable income using OLS 

regression techniques, he noted the bias introduced when a large 

proportion of households reported no expenditure on durable goods during 

'"James Tobin, "Estimation of Relationships for Limited Dependent
 
Variables," knometrica 26 (January 1958): 
 24-36.
 



185'
 

thesurvey'oPbriod. To illustrate ithei blas iintroduced: by non
expenditure, Tobini puts,frard,-the"following regression model:'
 

Y , EX + :U 1 (ii;. n)(1 

vhere: 	 Y!- household: expenditure'.on -durablei goods.
 
X -householdl income.
U,-m Error Term'
 

ancdv e standard OLS assuptIons on:the error termhold -'. , Assume,the 
observed 'value-of
expenditureiis r, such that:
 

Y.ifY,0
 

Observed..expenditure is positive:when B X1 + .. >.o, a0d,is equal to
 

.U. .. can then be!represented
zero .hen B -+ ',<_,0. .The ':,estimatingi model , 


*by:
 

TrUncation of the Y*,occui.at "zero while that:of the error termU,
lis
 

'
 at - (BX i),implying that the means of theY', andU " are different 

from those oi the underlying Y, and U 'Since the E . 0(U,)0 a 

standard assumption of the OLS regression model is violated ,andthe 

estimated coefficients are biased . Themethod proposed by Tobin to 

'"Jan Kmenta, Elements of Econometrics, Second: Edi.tioni(NewviYork: 

Macmillan Publishing Company, 1984), 560-562. 

'Nlbid., 561.
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vorrect for this bias isthat of maximum likelihood estimation using"the
 

entire sample of'observations in two stages,
 

An alternative method to correct for the bias of zero consumers
 

was developed by James Heckman in 1976.1" Similar to the tobit method
 

fo-mulated by Tobin, the two-step procedure proposed by Heckman makes a
 

probabilistic statement about positive observations of the Y',. The
 

Heckman method is computationally less burdensome than maximum
 

likelihood estimation techniques, however, and goenfurther to decompose
 

the consumption decision into two parts: (i) the decision to consume
 

or not to consume, and (1i) the decision about how much to consume.1 T
 

Another advantage to Heckman's technique is that the modelin each stage
 

can be different. In estimating the'determinants of consumption oftpoor
 

urban households in Mali, this dissertation uses the Heckman tworstep
 

procedure to correct.for.the bias of non-consumption.
 

Heckman identifies the bias associated with OLS estimation of
 

limited dependent variable models as that of a missing variablei roble.
 

He proposes a',computationally simple estimator applicable to such
 

models ... that amounts to estimating the omittedivariable and using 

least'squares including the estimated omitted variable.-as a 

regressor."'" Heckman applies this estimator to a model of female labor 

supply and wages, where wages of working women are the limited dependent 

'"Heckman. 475-493.
 

"Pamela S. Haines, David K. Guilkey, and Barry M. Popkin,
 
"Modeling Food Consumption Decisions as a Two-Step Process," America
 
Journal of Agricultural Economics 70 (August 1988): 543-552.
 

'"Heckman,475.
 

http:consume.1T


variable: positive observations of the Y, are only noted for those
 

women already in the labor force, whereas the wages of tho'se: women whose
 

reservation wage is greater than the market wage (and thus'i'ot not to
 

work) are noted as being zero.10
 

The missing variable bias attributed to,OLS estimation can,.,be seen 

when taking the expectation of equation 2'.above". Asis'uming ! 

observations of Y', > 0, one can rewrite equation :'2:as:171. 

E,(Yi) -X t +. '(U,?_..'X B)
iX (3)
 

where X, is"a vector of independent,variables and 'B is ia,vector: of
 

unknown parameter coefficients. OLS regressionsrun on:'the positive
 

observations of Y (the truncated sample) leave.out the
 

>
E (U -XB), thus giving rise to missing variable bias. To correct
 

for this bias, Heckman uses probit analysis to estimate the missing
 

variable -- conditional mean of the U,-- for the entire sample, (zero,and
 

non-zero observations). The estimated mean of the U,is: then used as an
 
independent variable in an OLS;regression run on:the truncated.sample.
 

I'Kmenta, 461. 

'"Expectation defined as weighted average of a random variable 

where the weights are the probability of observing a specific value of x: 

E (x) - Ex Probability (x) 

- ff(x)dx 

where? f represents the probability density function of X 

'7 Heckman,, 477. 
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The'estimator.used by -Hecckman,,the"inverse .of,the Mills :,ratio, predicts 

the ,probabi-lity of positive consumptionand "is representd, by:"2 : 

Where 

and:
 

0.. the standard deviation of the'error term 

f,( i ) - the unit normal density function 

F (.; ) - the cumulative normal density function 

Theitwo-step procedure developed by Heckman to correct for the bias of
 

zero consumers first uses the probit model to determine the probability
 

of positive consumption of the good in'question. The probit results
 

provide an estimate of Oand of the Mills ratio. The inverse of the
 

Mills ratio is then included as an independent variable in an OLS
 

regression run on the truncated sample. Given the adjustment for zero 

consumers, the estimated coefficients from the second step regression
 

are representative .ofthe population as a whole.
 

As discussed ;above, the Heckman procedure was originally, applied 

to an analysisiof labor markets. The inverse of.the Mills ratiowas 

included"as,a-regressor in the second-stage OLS regression to correct 

for the bias.of non-entry into the labor force. Inrlabor economics the 

estimated coefficient of the Mills ratio relates directly to a theory of
 

"'Ibid..479.
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reservation wages and self-selection into the labor force. A negative
 

and significant coefficient is termed 'negative selection' and refers to
 

the case where the reservation wage is positively correlated with the
 

duration of unemployment: those who are currently unemployedare
 

predicted to have a higher reservation wage than those who4are currently
 

employed.'" Positive selection, a positive and significant coefficient
 

of the Hills ratio, refers to the opposite case where those who are
 

unemployed have a lower reservation wage than their employed counter

parts.
 

There is some debate in the food consunptior literature on the
 

interpretation of the estimated coefficient of the Hills Ratio.
 

Although the coefficient of the Hills ratio should be the standard
 

deviation of the error term in the underlying demand function, the vast
 

majority of authors do not discuss the sijn or significance of,the
 

coefficient. For example. Alderman and von Braun note that inclusion of
 

the inverse of the Mills ratio simply corrects for the non-consumption
 

bias', and that "one is not particularly interested in the
 

coefficient." 74 Others suggest that the coefficient of the estimated
 

'missing variable' reflects the bias introduced by non-consumers.
 

An application of labor market theory to food consumption ;analysis
 

would identify an unobserved reservation price for a given commodity
 

13John T. Addison and Pedro Portugal, "Job Displacement, Relative
 
Wage Changes, and Duration of Unemployment," Jurial of Labor Economics
 
7 (July 1989): 292.
 

174Alderman and von Braun, 71.
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that influences the consumption decision.'" Positive selection, a
 

positive Mills ratio coefficient, would occur when an individual's
 

reservation price was lower than the market price, and thus the
 

individual would choose not to consume the commodity in question. The
 

alternative case of negative selection -- a negative and significant
 

Hills ratio coefficient -- would predict that an individual's
 

.eservation price was higher than the market price. It is extremely
 

unlikely those who choose not to consume do so because they have a
 

higher reservation price than those who consume. Thus, the case of
 

negative selection in food consumption analysis is difficult if not
 

impossible to interpret. A discussion-ofthe sign and significance of
 

the estimated coefficients from"the econometric analysis is presented in
 

Section 4.1.7 below.
 

3.2;2 Heteroskedasticity: Pooling of Data
 

Heteroskedasticity arises when the variance of the error-term is
 

notconstant. In the presence of heteroskedasticity OLS parameter
 

estimates remain unbiased, but are not efficient or minimum variance
 

estimates. In national cross-section data, heteroskedasticity may
 

occur-it the variances of the error terms associated with some regions
 

are different from those of other regions. To determine whether the
 

data can be pooled a regression was run on the entire sample and the
 

unrestricted error sum of squares (ESS.) was calculated. A second
 

regression was run on each region or grouping of regions and a
 

'"Reservationprice defined as theprice an individual is willing
 
to pay for commodity x.
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restricted error sum of squares (ESS,) was calculated. To test whether
 

the assumption of identical variances is correct, one posits the null
 

hypothesis that the variances are constant and uses the following F
 

statistic to determine if the null hypothesis can be rejected.'"
 

(ESSW - ESS, )/k 
......................... F - (k,N+ M -2k) 

ESS, /(N+M-2k) 

Where:
 

k - Number or restrictions, (intercept plus parameters
 
to be estimated)
 

N - Number of cases in unrestrictea regression.
 

M - Number of cases in restricted regression.
 

If the F statistic is greater than the critical value of the F
 

distribution at the 5% level, one can reject the null hypothesis
 

implying that the data cannor be pooled. For the purposes of this
 

dissertation, the above F test was performed to ascertain whether the
 

data from the 8 urban centers in Mali could be pooled. The null
 

hypothesis of constant variances was rejected for the pooling of data
 

from all cities. This was not the case, however, for pooling data from
 

the 5 Southern cities of Bamako, Koulikoro, Sikasso, Segou and Mopti.
 

Thus, the regression analysis presented'in Sections 4 and 5,below uses
 

data for the 5 city group alone.
 

7Robert S. Pindyck and Daniel L. Rubinfeld, Econometric Models and
 
Economic Forecasts, 2d ed. (New York: McGraw-Hill Book Company, 1981),
 
124.
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3.2 3 Multi-collinearity
 

Multi-collinearity arises when Lndependent variables are highly
 

correlated with each other. The presence of multi-collinearity implies
 

that OLS parameter estimates are inefficient, and is typically
 

characterized by large standard error and variance terms. Testing lfor
 

the presence of multi-collinearitv was done for the model specifications
 

used in this dissertation. The correlation matrix for all pairs of
 

independent variables didnot'indicate that multi-collinearitw was a
 

problem for the specifications off:the demand function presented in
 

Section 4.
 

3.3 Data Issues: Time Series versus Cross Section Data
 

Either time series or cross-section data can be used to estimate
 

the determinants of demand. It should be noted that the interpretation
 

of parameter estimates differs depending on the type of data used.
 

Elasticities of demand generated from time series are typically
 

considered to be short-run estimates. Limitations on the use of time
 

series data for food consumption purposes, however, include: (i) the
 

costliness of data collection over extended periods, and (ii) the
 

aggregation of data into commodity groups, which obscures commodity

specific responses to changes in key variables. cross section data, in
 

contrast, provide a wealth of detailed information on households. Price
 

elasticity coefficients estimated from models using cross-section data
 

are commonly interpreted to represent long-term adjustment parameters,
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with price variation attributable to temporal, spatial, and quality
 

differences. 17 

The data used in this dissertation are cross sectional, providing
 

a detailed picture of household consumption patterns. As noted earlier,
 

however, the same households were sampled three times over a period of
 

one year. Prices were changing rapidly during the survey period
 

1985/86. Indeed, contrary to expectations, cereal prices fell
 

dramatically and continuously due to the abundant harvest of 1985 after
 

two consecutive years of drought. As'a result, the price elasticity
 

estimates generated from the Mali data may well be considercd short term
 

rather than habitual responses to changes in prices.
 

4. Model Snecification
 

This dissertation uses the two specifications of the consumption
 

function presented in Section 3.1 above: (i) double log specification of
 

the consumption function estimated separately for low-income households;
 

high-4income households, and the sample population as a whole, and,(ii)
 

double log quadratic specification of the consumption function with
 

price-expenditure interaction terms (DLQ). Dummy variables are included
 

to account for season, home production of staple foods, and education of
 

the household head. The commodities selected for analysis are rice.
 

millet/sorghum, peanut-butter,:and beef. As discussed in Chapter 5,
 

cereals form the base of the Malian diet providing the bulk of both
 

calories and protein. Peanut-butter and beef are used in the sauces for
 

the rice and =oh (millet/sorghum) base. In estimating expenditure

177Timmer, Falcon, and Pearson, 54.
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group specific elasticities, the Heckman two-step procedure Is';used to
 

correct for,the.'bias 'of zero consumers of staple foods.
 

4.1 Double Log Specification of!the Consumption Function
 

The first model specification,used is of the general form:
 

LNCONSi - a+ Bq WPCX-+3, LNHHSIZE-+ 

B3UHHCOMP 4Bi LNP + EA;Bi'-LNPj +'Bg:,SEASON -+ 

B,HOMEPROD + B, EDUCCM + B. MILLS RATIO + U 

Where: 

LNCONS, - Log.of Per Capita Purchased Quantities of 
Good.i.; 

LNPCX - Log:obf Per Capita Expenditure 

LNHHSIZE - Logof Number of Household Members 

LNHHCOMP - Los of Ratio of Adult Eauivalent Units 
to the Number of Household Members. 

INP I - Log of the Price of good i 

LNP I - Logof,the Price of good J 

SEASON " Dummy Variable for Season 

HOMEPROD - Dummy Variable for Home Production of 
Staple Foods, O-none, 1-yes. 

EDUCCM - Dummy Variable for Education of Household 

Head (Chef de Menage), 0-none, 1-yes. 

MILLSRATIO - Inverse of the Mills Ratio 

U - Error Term 

Overall , the doubleIlog specification of the consumption function
 

yields, estimates that are reasonable and'agreei with.'the findings of the
 

descriptive analysis,presented in,Chapter 5. Expenditure elasticities
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are positive andstatistically significant for all commodities,
 

confirming a strong and positive relationship between expenditure and
 

per capita consumption of staple foods. The calorie regression results
 

support the finding of a positive relationship between consumption and
 

expenditure. Furthermore, the double log specification yields plausible
 

price elasticities of demand.
 

' 
4.1.1. Results: Five Southern Cities
 

Tables 7.1-7.4 (intext) present the regression results of ithe
 

double log specification for rice, millet/sorghum, peanut-butter, and
 

beef forthe,5 Southern cities of Bamako, Koulikoro, Sikasso..Segou. and
 

Mopt'i. Table 7.5 (in text) shows the number and percentage of zero
 

consumers by commodity. Appendix 5 presents the regressiontresults for
 

all cities combined.
 

4.1.2 Exgenditure Elasticities of Demand
 

In general, the estimated expenditure elasticities of demand for
 

staple rood commodities were plausible, showing the expected signs and
 

relative magnitudes. Expenditure elasticities proved positive and
 

significant for all expenditure groups. As expected, the elasticities
 

of staple foods declined with increases in total expenditure, indicating
 

the greater responsiveness of thepoor to changes in income. The lack
 

of an inferior good in Mali is evident from the econometric as well as
 

the descriptive results: none of the expenditure elasticities is
 

negative and significant indicating that there is no good whose-absolute
 

consumption declines with increases in income.
 



TAILE: 1.1
 
FinE sofft" CITIES 	 asaw.,.,. 

UclSIl I TS: 	 1111 a h11110 Log specifflitleItfIle C6111sPtlo1 hicteio 
1111DU 	 110111111
CIT4111aEic 

:iD111IDIT 	 ::11)D111TAVIAIL!: Conuiltj * 31e.
:VAIIAILIS 	 : 

::(hrchaei Quntitles per foes Per h)
 

* 	 .. 535133333313388323:333u IIuz3333333.3838831352332S 31531333:|IBI 

p::ol : TI[TY : 1111111lL 

:11 CAPITA 111111111 	 :: 1.*1 1 : 6.2t11 ' : . " 
: :i (.ift) (IJI3) :(.141S) (.l):(.1011) (13S11): 

- --------- -- --. 

:0n PriCK :: -1.645? : -+.4210 :A.11 : 
:: (.8331) (-1.211) : (.41 ) (-.126) : (.1101) (-.111) 

........ .-.... ........ .................... ............. 

:CI0SS FlIC[: NIiIet/Seghum 	 :: 6.5254 a : 6.11 : T.21! 
:: (.322f) (1.121) : (.2451) (.11) : (.1111) (1.411) 

:101 P10ICI01: ice :: -6.4616 : -6.131: -6.2361 
:: (.21T1) : (-.6?T) : (.13) (-1A.2)(-.41) (.11l2) 

:10n fluhICuI0O: illet/ :: -6.6710 . : 6.636? : -6.611: 
Satin :: (.7M6) (-.131) : (.6?11) (.440) : (.622) (-.312) 

:FUILT i 	 :: 6.162 : -6.411 " : -3.134: 
:: (.2279) (.4TI) : (.101) (-2.411) : (.112) (-1.211) 

:111I0: 1OF ADlY 119111LUT :: -1.1111 3 : -0.113: -6.2215 
:11113/1 0F D O1LD I[ER :: (.25i1) (-2.145) : (.13) (-.112) : (.1131) ( .13) 

:SEASO1 2 	 :: 6.fl : 6.6416 • : 6.651I? 
:: (.6325) (.1T9) : (.6526) (.13) : (.6411) (1.311) 

:SIASON 2 	 :: 6.I1 : 6.15I3 8 : .1136 a 
:: (.1111) (.511) : (.1181)(1.Tl) : (.12) (1.131) 

:l0cAifOI O :: -6.1154 : -. l333 : -6.1644
 
:1031IS 1 11* :: (.1111) (-.111) : (.6136) (-.141) : (.6113) (-1.454)
 

:ILLS RATIO 	 :: -. 4111 : 0.361S : 6.6111 
:: (.4311) (-.15) : (.1413) (1.131) : (.216) (.63)M 

I.... 	 . . .3.2 3. I 	 ...1116 6.1121 . 

:1 Staatlk 	 :: 1.21.1 : 14.11 " : 56.61 U:..: ..... ... .. ........... ..........:
 

:lIer of I0tseila 	 :: 432 : 643 : 1136 

I: S11ilficat at.l5 	 Post: Ezpeliture DhCfles I - I 
': Slglllclt it .1I healtij: leeallte heclIeS I-I 

slaird Efre all Slalltics II Pa111uthau1 



--------- ---- ----- 

197
 

TAIL!: T.2
 
=== "s=='=
 FiVE SOITUER CITIES 


DIGRESSION RESULTS: Nodal a fouble LeiSpecificities Of tke Conaumption Fincties
 

Commodity a Illlt/Sorskui
:INDEPEIDENT ::EPENDNT VARIABLE: 
:TAlABLES 

::(Purcbld btattltles for Person For Oa1) 

:: POOl : SALTT : ENTIu sAuPL 

:PiR CAIT IM2170IT1R 	 :: 1.431 tt : 0.3013 It : 1.661 It3 
::- (.1132) (2.676) : (.1354) (2.21) : (.li) (4.113) 

:01W PRICE :: -O.4157 : 0.1662 : -0.111:
 
S:: (.JIII) (-.144) : (.4241) (.251) : (.3323) (-.42?)
 

.................. ---- ------------- ---- 1
 
:CSS PRICI. lice :: 1.141 : -1.116 1 : -0.3116
 

:: (1.137) (1.106) : (.6131) (-1.11) : (.6531) (-.111)
 
-......................................-.
 ................... 


: -0.0419
:lOKE PRODUCTION: lice 	 :: -O.0T5 : -6.0114 

::-(.2111) (-.224) : (.1) (-.321) : (.1251) (-.163)
 

:101! PRODUCTION: 	Billet/ :: .0267 : 6.1665 : 0.16131
 
Sorgium :: (.1111) (.231) : (.1614) (.102) : (.0151) (.134)
 

:: -0.6246 t : -O.3211 a : -1.3122 It
:FANILT SIZE 

----:: (,O)(-~.2015l) : (.11) (-1,663) : (.1210) (-3.66): 

: -6.2226
:3llO: I Of ADULT SUIT1,lUT :: -0.1646 : -+.25T1 

:AITS/I OF IOUSEHOLD 1E11ERS :: (.3117) (-.431) : (.32) (-1.110) : (.1113) (-1.13)
 

. .................. a.........................
:..............................::-........... 


:SESON 2 :: -i.125S : 0.062 : -0.00
 
S:: 1-1,t13) : (.0352) (-.123)
(.1I67) 	 (.70) : (.0651) 


:S[ASON 3 :: J.0615 : 0.35T1 I : 6.2541 ma 
............---------- * (3.113) : (,6S07) (2.661):a-----------------------------:: 	 (.1i23) (.551) : (.1118) 


-0.6665
MEUCATION OF 	 :: 0621 : -0.13$? Is : 
(-1.521)
:NOU1EIOL) HAD 	 :: (.1635) (-.i23) : (.6o) (-1.136) : (.061) 


........................................
.--...........
... 

:: 0.145 a : 1.311 : 0.4534 It:BILLS RATIO 
:: (.3I63)(i.150) : (.3011) (1,063) : (.111) (lASS) 

:adjosted t 	 :: 6.1310 : |.16l : 0.264
 
.. -..................-.-...........------------...-..-----......
*-------------------------

:F Statistic 	 :: 6.13 aa : 11.3613 : 30.24 I 
n...................................................
: .................................... 


:lber of ousebolds 	 :: 60 : : 0343 


a:: Slgialficat at .O6 	 Poor: 1zpomdttre lellos I - I 
a: Sigalflicat at .10 hlIby: Iomdiltmre hcIlos 6-16
 

Standard Errors and TStatistics I. aremtb0oeS
 



198 

FIy $01SOT 	 VE""NSM38"33"
N CIIES 


REGRESSION RSLTS: fiel] 	aposile Log Spelficatil of tie Colmsoptlo eamctiJ 

:INDEPENDENT 	 ::DEPENDEIT YVRIABLE: Comediltj aP8amut-hitter
 
:VARIABLED 	 :
 

::(Phrchtsed tuatitle Per Persom Per Day)
 

:: POOl : VEIATL! : ENIt SANPLI
 
:U333233333333:33333333333saBs3:zzzzzz:1:zz:z3:::3s:z:3S23333333331313313S333333 

:1n ¢I IITU] 	 :: 1 : 0.
IPU I 0.411 s' 4.3241" 0.4512 
:: (.1311) (3.610): (.1101) (2.164) : (.0i) (0.524) 

:011 PRICE :: -1.452 3 : -1.1731 Is : -1.1131 21 
:: (.3114) (-5.491): (.2318) (-.411) : (.1H) (-.21) 

--- - - - ... -- ...............................- ---------------

:COSS PlICE: eef :: 2.1412 " : 1.6616 : 1.2444 s 
:: (.611) (2.612) : (.6136) (1.516) : (.4110) (2.537) 

-..............
....... ----------------------------------------------------------------

:R1E PRODUCTION: Peamts :: 	 -6.21S : 0.1532 : 0.21?: 
0::(.161) (-1.22)M (.1412) (1.215) : (.1066) (.111) 

*-------------------.-------------------11------ ------ ---------- --------------------------------

-------	 ::......... ...... .................................. :
.............. ......
::: 	 (.2342) (-.256) : (.3617) (.5l2) : (.2321) (.213):
 

:IATIIL 60 AUT OU ALN 	 :: -6.315 ": -6.115 : -0.411 
................................................... ........
: -...-.-..-.-.-.-.------------FNINL NIS 	:: (.3417) : (.2474) (-2.6$6):
:117/ 	 (.566) (-.665) : (.1111) 


: ::..........................................-6.1210 : -.6666 
OE ::-i/ (-1.164) 

:5A5O:..........................2 U .	 : -. 6551 ..................
 
(.1615) (-1.166) : (.1674) 	 (-.513) : (.0761) 


::: (.1623) (-2.515) : (.1551) (-.315) : (.1T56) (-3.l4): 
:So11SO3 :: -6.4t4 " : -1.3715 It : -6.4022 : 
:IOII:L: . (.1663) (-3.615) : (.6762) (-1.55) : (.ISS) (-3.411)1113 


*------------------------------------------------------------------------------------------

:NLLS9RIO 	 :: -.61I : 6.6217 4
: -6.162 


:: (.4111) (H1.S5) : (.311) (.61) : (.1322) (-.4A) 

:AdJuatot R 	 :: 6.2215 : 6.2665 : 0.321 
S................... ....... . ::.. ......................................................
 

:F Statistic 	 :: 11.711 : 20.22 't : 44.16 It
 

:NAbser-of E01beblds 	 :: 15 : i : 112
 

": Stgnlilcalt at .65 	 Poe: Espemditire Delles I - $ 
2: Sigllflclat it.10 haltit : Elpuudltero leclles I - 16 

Stadird Errors sad 7Statistics IsParotboelal 



FIVE SOITRERN CITIES
 

RIGRESSIOI RESULTS: 


:INDEPENDEIT 

:IYIIIALES
 

:Im1uPITA IITIRE 

en... .. 

:0I1 PRICE 

....


. 
.. .... .......
.. .. .. .. 


:CROSS PRICE: Pealt-ltter :: 
- :: 

:101 PIOUCTION: Peanuts :: 

:1011 PIDCTI01: he :: 

MFIL 312 :: 

.. 

:11710: 1 Of ADUt E4UITILENT :: 

:UNITS/l OF 101n0LD I11ERS :: 


:SEiSOI 2 


199
 

TABLE: 1.4 

1111 * Double Leg Speclflcties of the Coueumptloe Fuectle 

::EPEIDEIT IAIABLE: Condli a Bell 

::(hrllsied 4uoattle Per Person For oil) 

p::1003 ILTIT : ENTIRE SHIPL 

:: 0.513l ' : 1.3281 : 6.4131i 
:: (.1112) (.62) : (.1120) (2.$14) : (.63) (4.I1) 

.................................................. 

:::: -1.11(.51) (-1.l2l) :: -1.3211 33 :
(.5i41) (-.4T3) : 

-1.1175(.331) t(-3,1f4): 
llmO~el lellll ...............................................................
 

-O.t311 
(.6ITI) 

1.1121 

WHO
(.25l) 

-1.141# 


(- ): (.4231)-- - ----- -----................

-0.42TT 

(.352) 


:51*501S 
-

:: -.145 
:: (.5211) 

:ENCTION OF 
:1011SEIO11* 

:: 1.2111 
:: (.1512) 

: -2.2661 to : -1.6341 :2 
(-1.445): (.611l)(H.01): (.4102) (-3.114)
 

: -+,M!1t : -1.211
 
(.71) : (.11138) 


: -1.7111 


-6.17t : -. 6336 
(.1643) (-3.Il2) : (.1313) 

-0.1534 : 1.1441 
(.4360)(-.356) : (.1111) 

(-.86) : (.1511) (-.111) 

' : -1.633 23 

(-1.13): (.202) 
it : -1.5110 

(-4.54) : (.1111) 


: O.616J
 
(.116) : (.2235) 


: -6.1368It : -1.56S0 
(-.214) : (.210) (-2.411) : (.2211) 

: -1.525T to : -1.11T? 

(-1.51) : (.1616) (-3.31) : (.1341) 


: 6.3118 to : 6.211 
(1.l10) (2.112) : (.13l0): (.1631) 

I~oom 


(-.43) 
t
 
(-5.7II) 

(.363) 

21
 
(-2.634)
 

to
 
(-.51)
 

It
 
(3.653)
~oo~omo~m
 

: m o oms. . . .. . . . . . . ..... o . .. .. .. .. . ................................................ 

:IILLS RA10 :: 1.1473 Is : 1.3122 " : 1.110 Is 
:: (.4144) (2.31) : (.3151) (3.413) : (.2161) (3.113) 

:AdJusted R :: 6.1232 .: 6.1111 : 6.2654 

3':1 Sttistc :: 5.64 " : 12.l ' : It.5 
;...............------
.............


:lnbor of INo1ekolds :: 31 : 
2strut tax a Cz-=x: mS8gg3U3S2333z3333U2U33333SzaZzt3S33za3zcxc asset33s 

tat
": Snlflcmlf.165 
I: Siglificlat at .16 

Slashid LFuau sad f StlotLafleS 11 Phrlels 

---------........
 

sit : 352 
Is33333 

pol: Expenditure Declle0 I -S 
iHY|: Expenditere hells 6-11 



200
 

Fin SOUTEM CITIES 

IUIIED All PLRCEITAE OF ZitO COISIHIS I! COIIODITY AI EIPINDITUIE GROUP 

99N
9 

9:9. 

. COllJ" : ]POOR : ILTll :1111l1 SIMI 

I .. 

.a ..................... er of sets Co9mers Is : 
........... 
............... 


COOPTI:: POR : VUTT .!: 111!SIL .JtIo Collllers/Stlple oplatilol (1): |l :
-zer 


:IILLtr/soIGBI:.
 
1III
lumber of zero C11mma :: l: 

: Zero Comutm s/Salmple popnlhtle, (1):: 0.1 : 0.9O : 6.69 

::IJLISRII*:: 
 ....... ...............
.............. 


Zer: lier of Zero Conlmomrs :: 1l1: i4 : .20 : 

to Comsuur/hmple PoplatI0): 

S.... - ........... ........... 
luimber .tfZero Comemmors "' 132 : 111 249l. 

'ZeroeComsumers/Sample epulhtlem, (I):: 0.24: 0.20::0.1? : 
.- . . :: 9 9 9 
*. . . . . . . . . . . . . . 99.tttt. . a . S.t. . . . . . . .| .t .| . . . .. 

P: helo I - ::olffr 
9-~f . 
:IIIt: d. e eles9 

99t~ek~ls! 
.9. 

9t 



201 

Rice and Millet/SorZhM: Rice expenditure elasticities differed
 

17
 
significantly at the .05 level between poor and wealthy households.


For poor households the expenditure elasticity was quite high at .905,
 

suggesting that a 10% increase in income, holding prices and
 

demographic/qualitative variables constant, would result in a 9%
 

increase in per capita purchases of rice. Expenditure elasticities for
 

wealthy households and for the sample as a whole were substantially
 

lower at .242 and .593 respectively. The expenditure elasticity
 

estimates for rice, a primary dietary staple contributing 40% to daily
 

calorie intake, shows a greater income responsiveness on the part of the
 

poor than that of the wealthy population. Millet/sorghum shows a
 

similar pattern to that of rice with expenditure elasticities declining,
 

'
 
from .437 for the poor to .307 for the wealthy. The
albeit slightly, 


millet/sorghum results indicate that a 101 increase in income would
 

result in a 4% increase in consumption for the poor compared with a 31
 

increase for the wealthy. Although the millet/sorghum elasticities
 

decline as income rises, the difference in elasticities between
 

expenditure groups was not statistically significant at the .05 level.
 

For poor households, the rice expenditure elasticity (.905) is
 

higher and significantly different from the millet/sorghum expenditure
 

elasticity (.437). This suggests that a given increase in income,
 

holding prices constant, results in proportionately higher consumption
 

of rice than that of-coarse grains. Informal interviews suggest that
 

rice given its ease of p:eparation and fuel/time saving qualities, is 

'"Mote that statistical test (T.Statistic) for the difference
 

between poor and wealthy households is Iresented in Annex:5,
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increasingly becoming the cereal of choice for urban households. The
 

cereal expenditure elasticities support this finding for poor households
 

indicating that an incremental increase in income results in greater
 

consumption of rice than of the coarae grains.
 

anut-Lutter a.U : Expenditure elasticities were positive
 

and highly significant for both peanut-butter and beef for all
 

expenditure groups. Similar to the case of cereals, expenditure
 

elasticities for peanut-butter declino in magnitude with increases in
 

income. For poor households the peanut-butter expenditure elasticity
 

was relatively high at .495 compared to .325 for wealthy households; the
 

difference across expenditure groups, however, did not prove
 

significant. Expenditure elasticities for beef also decline across
 

expenditure groups. Beef expenditure elasticities were .519 for the
 

poor and .329 for the wealthy, yet again the difference across
 

exDenditure rouos was not statistically significant.
 

4.1.3 Own-Price Elasticities of Demand
 

Theory suggests that own-price elasticities of staple foods should
 

be negative and significantly different from zero. A number of
 

empirical studies havis also shown that own-price elasticities of :staple 

foods decline in absolute value as income rises.' I Forar 

price, this would imply a proportionately larger reduction in per capita 

consumption for the poor than for the wealthy. 

The own-price elasticity of demand for rice i"n,urban Mali-was
 

estimated at -.683 and was significant for the entire sample indicating
 

179Alderman. 25-26: and: Timmer ,,Falconj and .*-.Pearson,-47.48.
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that.a101increase in price would result in a 7% decline in per capita
 

rice consumption. It is surprising to note, however, that own-price
 

elasticities for rice although negative were not significantly ditterent
 

from zero for the Poor or the wealthy sub-groups of the population.
 

Across exnenditure arouDs. the own-price elasticity of millet/sorghum
 

This implies that per
was also not significantly different from zero.' 


capita consumption is unresponsive to changes in own prices holding
 

income and other prices constant. Therefore, an increase in the price
 

of millet/sorghum will reduce real consumer income, but.will not affect
 

demanded quantities. Only peanut-butter and beef showed negative anad
 

siznificant own-price elasticities for all expenditure groups. For the
 

entire sample, peanut butter was highly price elastic at -1.7 showing
 

little difference in elasticities between the poor and wealthy sub

groups of the population. Interestingly, own-price elasticities for
 

beef showed a treater responsiveness on the part °f the wealthy than the
 

poor to changes in price: -.951 in poor households and -1.32 in wealthy
 

households. This may be attributable to the fact that beef is not a
 

basic staple, and wealthy households have more consumption choices
 

Although the sign and magnitude of the
available to them than the poor. 


coefficients suggest that a given increase in beef prices reduces
 

purchases of wealthy households proportionatelymore thanpoor
 

1 0in urban Mali the lack of own-price responsiveness for staple
 

cereals is surprising and may be attributable to the problem of limited
 

price variability due to the use of cluster average prices. Also, as the
 

price of a given cereal increases, poor households may reduce their
 

expenditure on non-cereal items rather than adjust the quantities
 

consumed of that cereal.
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households, the difference across expenditure groups was not'
 

statistically significant.
 

4.1.4 Cross-Price Elasticities of Demand
 

Cross-price elasticities of demand were also estimated in order
 

to ascertain the trade-off or substitution effects across commodities.
 

Only those prices assumed to have an effect: on per capita consumption of
 

the good in question were included in the estimation of the demand
 

function. Thus, the cereal regressions included rice'and
 

millet/sorghum prices, while the non-cereal regressions .includedpeanut

butter and beef prices.
 

In urban Mali rice and milet/sorghum
Rice and Hillet/Sorghum: 


Th.e significant
act as substitutes only for low-income urban consumers. 


and positive price coefficient for coarse grains in the rice regression
 

.indicates that a 10% increase in millet/sorghum price would result in a
 

5Z increase in rice consumption. Substitution between rice and the
 

coarse grains is thus evident for low-income urban consumers: when
 

millet/sorghum prices rise the poor shift their consumption towards the
 

This effect was not symmetrical
relatively cheaper staple cereal. 


across the two commodities, however, as the cross-price term for rice in
 

the millet-aorihum regression was not significantly different from,zero.
 

For wealthy consumers. rice and millet/sorghum show a
 

complementary relationship indicated by the high and negative cross

price elasticity term in tne millet/sorghum regression. The difference
 

between poor and wealthy households proved sinificant at.the .05 level.
 

This finding supportsthe observation that rice.and,millet/sorghum play
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different roles in the Malian diet: rice is eaten primarily at the mid

day meal while millet/sorghum forms the staple of the evening meal.
 

EmDirical evidence from other low-income countries also suggests thatv
 

substitutability between cereals is low or non-existent for the
 

wealthier segments of the population."" The Hali results suggest that
 

for the wealthy an increase in the price of rice reduces purchases of
 

millet/sorghum, while not affecting purchased quantities of rice.
 

Peanut-Butter and Beef: For poor households, the cross-price
 

elasticity term in the peanut-butter regression is positive and highly
 

sianificant indicating that peanut-butter and beef are substitutes. The
 

substitution effect Is not significant for wealthy households although
 

the coefficient remains positive. The wealthy do not substitute towards
 

peanut-butter, perhaps since they are better able to purchase beef
 

regardless of price. In.Hali peanut-butter and meat are used as
 

ingredients in preparing sauces for rice and millet/sorghum. The
 

regression results show that as beef prices rise low-income consumers
 

utilize peanut-butter as a substitute in preparing sauces. The
 

substitution effect for the poor, however, is again not symmetrical
 

across commodities.
 

-The results of the beef regression show that beef and peanut

butter are complements for the wealthy and the sample as a whole. Beef, 

the typically more expensive calorie/protein source, is often added to 

the traditional peanut-butter sauce (tizL._ut).by those who can afford 

it. This may explain, in part, the complementary relationship between 

t'ISee for examplet: Reardon., Thiombiano iand Delgado; and.Sahn, 325. 
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the two zoods for wealthy households. The cross-price elasticity is
 

also negative for poor households, but did not prove to be statistically
 

significant. An increase in the price of peanut-butter results not only
 

in a decline in per capita purchases of peanut-butter for the wealthy,
 

but in purchases of bcf as well. For the case of peanut-butter and
 

beef, substitutability in tie face of beef price increases appears to be
 

characteristic of the poor alone. Across expenditure groups, the cross

price elasticities for the beef and peanut-butter regressions
 

significantlydiffer at th,t .05 level.
 

4.1.5 Other Variables Tnfluencing Per Cagita Food Purchases
 

The regre:sion model included several qualitative and demographic,
 

variables to account for influences on demand other than price and
 

income. Seasoni, homo production, and educational status dummy variables
 

were included in the above specification of the consumption function.
 

Dunv variables tako on the value of one if a qualitative characteristic
 

is present and zero if it is not. Significant coefficient estimates for
 

dummy variables indicate a shift in the intercept of the estimated
 

regression line.
 

Seasonalitv and Home Production: Seasonal dummy variables were
 

included as regressors to eliminate seasonal influences on consumption
 

behavior. To reflect the effect of home produced food or gifts on the
 

AanAdant variable, home Droduction dummy variables were also included
 

in the regression equation. For both poor.and wealthy households, the
 

significant and negative coefficient for beef indicates that home
 

-anexative effect on purhased beef quantities:
production or gifts have 
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consumers choose to reduce their purchases when beef is produced for
 

home consumption. Other than beef, home production/gifts surprisingly
 

had no significant effect on purchased quantities for the 
urban poor.
 

One would expect a reduction in the purchases of the poor as they seek
 

to augment their food consumption through home production/giftsoft

staple foods. The descriptive data show that the urban poor rely onnon

market sources for 61 of total consumption compared to 21 for wealthy
 

households.
 

An educational statuadummy was
Education of the Household Head: 


included as a regressor to capture the effect of education of the
 

household head on per capita food purchases. The dummy variable is
 

defined as one if the household head had any education and zero
 

or the sample as a whole, education of the household head
otherwise. 


appears to be'negatively associated with purchased quantities 
of peanut

butter while the opposite relationship is observed for beef. Education
 

is also negatively associated with purchases of millet/sorghum for
 

Insofar as education and expenditure are
wealthy households. 


correlated, the finding that education is positively asscciated with
 

higher priced calorie purchases supports the descrlptive unalysis in
 

Education and per capita expenditure shova strong
chapters 5 and 6. 


positive relationship, and as expenditure rises so too,doesthe 
share of
 

the food budget allocated to beef purchases. However, it is unclear why
 

education, holding expenditure constant, would lead to greater beef
 

For the poor, the educational status dum*yappears
purchases. 


significant only for peanut-butter purchasosi(-.35)'.
 

http:purchasosi(-.35
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In urban Hall the effect of
Household Size and Comoosition: 


household size and composition on per capita purchases is pronounced 
for
 

all foods. For the poor, the regression results show that household
 

size is significant and negatively associated with per capita 
purchases
 

The ratio of adult equivalent units to
of millet/sorghum and beef. 


household members was included as a regressor to adjust for the 
effects
 

The

of household composition on purchased quantities of staple foods. 


presence of more adult household members is indicated as this ratio
 

approaches one. A significant positive coefficient shows that the
 

presence of more adults (and adult males) increases per capita
 

purchases. A negative coefficient is counter-intuitive, since one would
 

expect an increase in the proportion of adults to result in increased
 

The regression,of per
energy requirements and hence food purchases. 


capita purchases on household composition for poor households, 
however,
 

yields negative and significant results for rice and peanut-butter, 
It
 

is unclear why this is the case for these two staple foods in urbai
 

MalL.
 

Interestingly, for'wealthy households, household size rather,than
 

composition appears to affect.,per capita purchases of all 
staple foods
 

As the number of household members increases per capitanegatively. 


purchases of staple foods falls suggesting the presence 
of economies of
 

There is a minimum efficient
scale in food consumption for the wealthy. 


scale of meal preparation related to fixed costs of fuel 
and preparation
 

time. For a small household this minimum efficient scale may result 
in
 

higher per capita food purchases than is the case for 
larger households.
 

This,relationship is likely to,be particularly pronounced .in the case of
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wealthy households since small wealthy households may be able to afford
 

This implies that as
meal DreDaration at less than efficient scale. 


a strong negative
family size increases for the wealthy there is 


association with per capita food purchases.
 

4.1.6 	Inverse of the Mills Ratio
 

The estimated coefficient for the inverse of the'Hills ratio
 

proved 	not to be significantly different from zero for rice or'peanut-

The Mills ratio coefficient for millet/sorghum and beef,butter. 


however, was positive and significant at the .05 level., This suggests
 

theicase of positive selection where 	the reservatio-i price of non

consumers is lower than for consumers of the good in question. It
 

should be noted that the latter two commodities have a larger proportion 

of zero consumers than either rice or peanut-butter. The percentage of 

zero consumers by commodity is as follows:. rice (9X):, millet/iorghug 

(25%) 	peanut-butter (20%), and beef (31%).18.
 

4.1.7 	Determinants of Calorie Consumtion 

also used to estimate, thel,OLS regression techniques were 

the urban poor using the double
determinants of calorie consumption or 


1'SIn order to assess the stability of the results, commodity
 

specific regressions were run without the Heckman two-step procedure.
 

For rice, a commodity with very few zero consumers, the sign, magnitude,
 

and significance of the regression coefficients were almost identical
 

between the probit and non-probit specifications. Differences in the
 

magnitude and significance of estimated coefficients emerged for those
 

commodities with 20% or more oZ households citing non-consumption:
 
This effect was most
millet/sorghum, peanut-butter, and beef. 


pronounced for beef, the commodity with the highest proportion of zero
 

consumers (31%).
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The log of total per capita calorie consumption was
log specification. 


regressed on the set of independent variables used in the commodity 

specific equations with the following modifications: (i) the calorie
 

and (ii) the home
regressions include prices of the 4 staple food, 


production dummy variable was defined as one if the household produced
 

Table 7.6 (in text) presents
any food commodities and zero otherwise." 


the regression results of the calorie consumption estimations by
 

expenditure group.
 

As expected, total calorie consumption
Expenditure-Elasticities: 


is significantly and positively associated with per capita expenditure
 

The calorie regression shows an expend;':ure elasticity for 
poor
 

households of 1.125 declining to .418 for wealthy households with the
 

difference between the estimates statistically significant at the .05
 

level. This finding is consistent with the hypothesis that the poor 

exhibit a hipher responsiveness to changes in income than the wealthy. 

Furthermore. the relationship is quite strong, indicating rather severe 

calorie deficiency in urban Mali.
 

Price Elasticities: Rice, millet/sorghum, peanut-butter, and beef.
 

86% to votal per. capita calorie- consumption. Fo 
contribute on average 

the sample as a whole, price elasticities of calorie consumption are
 

negative and significant for all commodities except rice. The
 

regression results show that increases in the price of staple food
 

commodities (with the exception of rice) generate a significant negative
 

incomeeffect on calorie consumption, probably reflecting a negative 

l"Hme produced foods include: rice, millet, maize, meat,, fish,
 

milk. peanuts. potatoes, cassava, and yams (igname).
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TABLE: 1.6
 

FIVE SOUTHERN CITIES
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effect. Because households do not substitute away from these basic
 

commodities in the face of Price increases (since there are no good
 

substitutes available) they suffer a significant loss in real Income
 

raemutin' In a reduction in total per capita calorie consumption. This
 

relationship does not hold for rice where it appears that some
 

substitution does take place into cheaper calorie sources in the event
 

of a rice price increase. Substitution into millet/sorghum, however,
 

was not confirmed in the commodity specific regression presented In
 

Section.4.1.4.
 

The rearession results suggest that poor households substitute
 

towards cheaper calorie sources in order to mitigate the negative income
 

effects of price increases and maintain per capita calorie consumption.
 

In contrast, it appears that wealthy households on the whole do not
 

substitute, and as a result reduce total calorie consumption in the
 

event of food price increases.
 

jariables Total Calorie Consumotion: As
Other nflu .ginL 


expected, home production shows a positive and significant effect on
 

calorie consumption for all expenditure groups, indicating that home
 

It should be noted, however,
production augments food intake levels. 


that in the urban context possibilities for producing staple foods for
 

home consumption are limited. Although this is counter-intuitive,
 

eduction of the household head has a negative association with total
 

calorie consumption; this effect is apparent a.iross expenditure groups
 

and for the sample as a whole. Also contrary to expectations is tne
 

finding that family size and composition appear to have no significant
 

effect on calorie consumption of the poor. This is surprising given the,
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hiher.number of children.and hence lower calorie.equirements,,of ,poor
 

households..
 

4.2 	Double Log Quadratic Specification of the Consumption
 

Function with Price-Expenditure Interaction Terms (DLO.)
 

The seond snecification of the consumption function used in this
 

dissertation is of the form:
 

.LNCCNS, - a + B ILNPCX + B2 (L4PCX) I + B2I LHHSIZE + 

BA UMHCOMP + B 5 LNP + B a (LNP *.LNPCX): + ;B, LNP,
 

I:"B .(LNP, * LNPCX) + B i SEASON ,+ '-B HOMEPROD' +. B EDUCCH 4-.
 

B 12 HILLS RATIO + U
 

Where:
 

LNCONS, - Log !ofi:Peri Capita ::Purchased Quantities
 
of good i 

IPX 'Log of Per Capita Expenditure 

--Lok of Per Capita Expenditure Squared(LNPCX).1 

-Number of Houscho'* Members
LHSIZE 

-- Lox of Ratio of Adult Equivalent UnitsLNHHCOMP 
to the Number of Household Members
 

LNIP, -Log of the Price of good i 

INP -Log of the Price of good j 

(LNP * L PCX) - Interaction Term: log of the price of goodiA 
multiplied by the log of per 
capita expenditure 

(LNPs1 *..LNPCX) Tnteraction Term: log of the priceofgood j 
multiplied by the log of per 
cauita expenditure 

SEASON - Dummv Variable for Season 

Dummy Variable for Home Production of StapleHOHEPROD -
Foods
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EDUCCM - Duzmiv Variable for Education of Chef do Menage 

MILLSRATIO - Inverse of the Mills Ratio 

U - Error Term 

As for the simple double log specification, elasticities of demand by
 

exbenditure group were estimated for rice, millet/sorghum, peanut

butter, beef, and total calorie consumption. The DLQ specification of
 

the consumption function yields reasonable elasticity estimates,
 

particularly for the expenditure elasticities. Insignificant results
 

for price elasticities, however, were evident in the calorie regession.
 

4.2,.1. Results: Five Southern Cities
 

The estimated expenditure and price elas tiCiti'es ifor the five 

Southern cities using the DL specificationAre presented in Tables 7.1 

7.14 (in text). Appendix 6 (A) presents the regression results '-for:, 

the' f Lve city group,, while, the estimated elastLcitLes. of.demand for 'all 

cLites.combined are shown in Appendix 6 (B) 

4"2.2 	Exienditure Elasticities of Demand 
An expected, estimated expenditure elasticities were posLtLve and 

and for the saimple"assignificant for both poor and wealthy households, 


a!,whole.,. The pattern of declining expenditure elasticities as
 

expenditure rises was evident for all commodities.
 

Rice and Millet/Sorghum: Across expenditure groups, positive and
 

significant expenditure elasticities were evident for both rice and
 

atmillet/sorghum. For the poOr, the expenditure elasticity for rice 
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L1STICIIE: FiT SOU1iIRN Ci1I11: lADLE: 1.2
 

LOG QUIDUTIC lli PII-IIPE1J3hiUIE IlIERACIIOI TIM
IODEL: IOUSLE 

RICE : POOR : HALTIT : SIPLE 
U23as " 
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t .1 0.26EIPENDITUi[ ELASTICITT: : $.fi : : s: 

Standard Error: : 0.11 : 9.1,16 : 6.11 
TStatistic: : 6.212 : 11.364 : 1.11 :
 

: Siglifitcce: : 0.666 : 6.666 : 0.06
 

.............................................................................. 
: CE ELISTICITY: : : : :01-1 -1.632 -6.16T -6.3! 

Stallard Error: : 0.$61 : 0.411 : O
 
: td~l¢ -,15 : -6.144 : -1.10t 

fSignificance: : 0,6n : 6.t1 : 6OI36.......
~ ...........................................,
:~ ~ ------- . ..--.,. 

CROSS-PRICE ELASTICITT: : 6.T1 " : -6.130 : 6.331 
:+ (lllt-Sorlhnm) : : : 

* . . 
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.718 is higher than that of the wealthy (.543) and of the sample as a 

whole (.620). The results indicate that a 10% increase in income of the
 

poor would result in a 7X increase in per capita purchases of rice
 

Expenditure elasticities for
compared to a 5% 	increase for the wealthy. 


millet/sorghum also show a higher responsiveness on the part 
of the poor
 

Although expenditureto changes in expenditure than the wealthy. 

elasticities decline in magnitude as expenditure rises for 
both cereals,
 

the difference between expenditure groups was not statistically
 

Expenditure elasticities of poor households, however,
sirnificant. 


(.718) and millet/sorghum (.418)
significantly differ between rice 

This finding suggests that a given increase in income for the 
poor would
 

result in proportionately greater iincreases in consumption of 
rice than
 

of coarse grains.
 

Peanut-Butter and Beef: Expenditure'elasticities for peanut-.
 

butter and beef were also positive, significant, and declined 
with
 

Similar to the case of cereals, the
increases in expenditure. 


difference between expenditure groups was not statistically 
significant.
 

For the poor, the 	results show that an increase in income, holding
 

would have the same effect on per capita purchases of

prices constant, 


the two goods: a 10% increase in income would result An a 5% 
increase .in
 

per capita purchased quantities of both peanut'butter. and beOf. 

4.2,3:: -Price Elastcities of Demand
 

As expected, estimated own-price elasticities of demand were,,',
 

as a whole, own-price
negative for all commodities. For the sample 


were not
elasticities for 	rice ,and rmilletfsorghum, although negative ,, 
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:significantly differenct from zero. When broken by expenditure group,
 

rice showed a negative and significant own-price elasticity only for th
 

This indicates that for poor households a 10X increase
 poor (-1.082). 


in the price of rice would result in an 11% decline in per capita rice
 

The decline in rice own-price elasticities as expenditure
purchases. 


rises confirms the hypothesis that the poor are more responsive to
 

changes in price than are the wealthy. This was not evident for
 

millet/sorghum, however, where per capita purchases were insensitive to
 

changes in own-price for all expenditure groups. In contrast, own-price
 

elasticities forpeanut-butter and beef were negative and highly
 

For the sample as a whole,
significant forall expenditure groups. 


elasticitieswereiquite large for both peanut-butter (-1.654) and beef 

(-1.133), showingno significant variation across expenditure groups,, 

Thisiilmplies :that!a lOX increase in own-price, .holding income and other 

prLces constant, would-result in a-17 and 11% decline in per capita 

purchases ,of.peanut-butter and beef respectively. 

4.:2,14 Cross-Price Elasticities of Demand
 

In the rice regression, a positive and significant cross-price
 

The results
elasticitywas again evident for poor households (.786). 


a

show-that rice and coarse grains are substitutes only for the poor: 


10 .increase 'in the price of millet/sorghum results in an 8X increase-in
 

per capita rice purchases. Substitution, however, was evident only in
 

!significant
one,.directi on, with changes in the price of rice,having no 


effect on'per :capita purchases of-millet/sorghum.
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Although cross-price elasticities for beef and peanut-butter were
 

highly significant, they were not symmetrical across commodities. The
 

results show that increases in the price of beef would result in all
 

expenditure groups shifting into peanut-butter, (i.e. the two goods are
 

substitutes). Increases in the price of peanut-butter, however, would
 

result in a relatively large decline in beef purchases for all
 

expenditure groups suggesting a relationship of complements.
 

4.2.5 Determinants of Calorie Consumption
 

The determinants of calorie consumption were also estimated using
 

the DLQ specification of the consumption function. Estimated
 

expenditure elasticities were positive and highly significant for all
 

expenditure groups. The expenditure elasticity of the poor was quite
 

high at .938, and as expected declined with increases in expenditure:
 

the difference between expenditure groups was statistically significant
 

at the .05 level. This finding supports the hypothesis that the poor are
 

more responsive to changes in income than the wealthy. The price
 

elasticity estimates with regard to total calorie consumption, however,
 

were implausible. Although negative, virtually all of the price
 

elasticity estimates were insignificant, indicating that changes in the
 

prices of staple foods have no effect on total calorie consumption.
 

Note that the lack of statistical significance of the price elasticity
 

estimates maybe partly due to limited price variation.
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and DLO Elasticity Estimates
5. 	Comvarison of Double Lo 


models generate similar estimates for
The double log and DL 


exmenditure elasticities, both il terms of relative magnitude and in
 

Both models show expenditure
variation across expenditure groups. 


elasticities for all commodities that are positive, significant, and
 

decline in magnitude as expenditure rises. Furthermore, both models
 

show that poor households have a significantly higher expenditure
 

elasticity for rice than for millet/sorghum. This finding is consistent
 

with the preferred role of rice in the diets of the urban poor in Mali.
 

The only significant difference between the two models relates to the
 

variation of rice expenditure elasticities across ,o.penditure groups:
 

the estimated expenditure elasticity from the double log model shows 
a
 

significant difference between poor and wealthy households while 
this
 

was not observed for the DLQ model.
 

Own-price elasticity estimates from the double log and DLQ models
 

were also quite similar. Virtually all of the own-price elasticity
 

sign. Both models
estimates from both models show the expected negativw 


confirm that millet/sorghum is insensitive to changes in own-price.
 

There was also no significant difference between the double log and 
DLQ
 

modal astimates of own-price elasticities for peanut-butter and beef.
 

For the two models, however, estimates for rice own-price elasticities
 

The DLQ model estimated a significant own-price
were not consistent. 


elasticity of rice for poor households, while this was not evident for
 

the double log model. The magnitude and sign of the own-price
 

elasticities from the 	two models, however, were almost identical.
 



models show that
The rasults of both the double log and the DL 


poor households substitute towards rice when millet/sorghum prices rise.
 

Both models also confirm that the substitution effect is not
 

(i.e. an increase in the price of rice has no significant
onfmIAtr1ial. 

The estimated cross-price
aflr nn millet/sor-hum Durchases). 


elasticities of beef and peanut-butter from the DLQ model log
 

specification, however, appear to contradict the results of the 
double
 

The DLQ model shows that for alU expenditure groups peanutlog model. 


butter and beef act either as substitutes (when beef prices rise) or
 

complements (when peanut-butter prices rise). In contrast, the double
 

log model shows a different pattern across expenditure groupe. 
The
 

results show that when the price of beef increases, only low income
 

consumers substitute towards the relatively cheaper good (peanut

butter). Conversely, when peanut-butter prices rise, only the wealthy
 

regard the two commodities as complements and reduce their consumption
 

of both peanut-butter and beef.
 

With resDect to calorie expenditure elasticities, the double log
 

and the DLQ models present almost identical results. Both models
 

confirm that a given increase in income results in proportionately
 

In urban
higher calorie consumption for the poor than the wealthy. 


Mali, the relatively high expenditure elasticities of the poor compared
 

to the wealthy indicates the presence of severe calorie deficiency.
 

Differences between the two models' estimates of price elasticities,
 

however, are evident. The DLQ estimates show that changes in prices
 

have no effect on total calorie consumption. In contrast, the double log
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estimates 	indicate that the poorare more likel to substitute than.
 

either the wealthy or the sample as a whole.
 

6. 	Size of Income Transfer Necessary to Raise Consumption
 

of the Poor to Recommended Intake Levels
 

As discussed above, both models confirm that a given increase in
 

income results in proportionately higher calorie consumption for the
 

poor than the wealthy. This finding suggests that targeting income
 

transfers or income generation activities to the poor would be an
 

effective means of raising calorie consumption levels. Using calorie
 

consumption expenditure elasticities, it is possible to calculate the
 

increase in income necessary to bring average calorie consumption of
 

poor households up to a minimum recommended intake lhval of 2,300
 

calories per person per day. The cost of an income transfer program to
 

,raise,the consumption of the poor to minimum recommended levels is ,shown
 

in Table 7.21 (in text).! Table 7.22 (in text),presents the 'DLQ
 

1"lncome 	transfer (T) by Jdecilel calculated as.follows:
 

(Y,- 'e *(2 300/C)'" Y
 

Where:
 

Y. 1 - Per Capita Monthly Expenditure (Income) 

T - Per Capita Monthly Expenditure (Income) + Transfer to 
Raise Consumption to 2,300 Calories Per Person Per Day 

ey - Expenditure Elasticity of Calorie Consumption. 

2,300-- Recommended Daily Calorie Consumption Level. 

C - Actual Per Capita Daily Calorie Consumption Level. 

IT - Income Transfer per Month. 
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expenditure elasticities of calorie consumption on.whichthe income 

transfer estimates are based by decile. 

For poor households -- those in the lower 5 expenditure deciles . 

- the cost of raising calorie cunsumption to recommended levels is 

extremely costly at $5.73 per person per month. On an annual basis this 

would represent an income transfer of $25,574,825 or 2.3% of GDP to the 

poor population of the 5 Southern cities of Mali: Bamako, Koulikoro,
 

Sikasso, Segou, and Mopti.1M Restricting transfers to the lowest 3
 

expenditure deciles where the depth of caloric inadequacy is most
 

pronounced would still require a substantial transfer of $5.23 per
 

person per month (or a total annual transfer of $11,431,267 representing
 

1% of GDP). Given limited financial resources of the government and the
 

donor community, an income transfer program of this size would be
 

prohibitively expensive in -he Malian context. Income transfers thus do
 

not appear to be a feasible a means to increase the consumption of the
 

poor in urban Mali. Given the cost and size of the target group in
 

urban Mali, a more feasible approach to improving the consumption
 

possibilities of the poor would be to focus on employment and income
 

generation activities.
 

It should bt noted that narrowing the potential target group would
 

lower the budgetary costs of an income transfer program. The calorie
 

regression for households in decile 1 shows.an expenditure elasticity of
 

1.246 declining to .976 in decile 2: the difference between estimates
 

was significantly different at the .01 level. This suggests that income
 

transfers or employment/income generating activities would have.a
 

'"Percentage of GDP estimated for year.of: docioral research:' 19,85.
 

http:shows.an
http:Mopti.1M


The regression results from both models generally support the
 

hypothesis that for staple foods poor households exhibit a higher
 

The relative magnitudes of the
responsiveness to changes in income. 


estimated coefficients show a higher responsiveness to changes in 
income
 

on the part of the poor than that of the wealthy. For both models, the
 

difference between expenditure groups proved statistically significant
 

at the .05 level for total calorie consumption. The policy implication
 

of greater income responsiveness in the latter case is that targeted
 

employment or income generation activities would provide a means to
 

improve the calorie consumption levels of poor households as a group.
 

50% of the urban population
Given the size of the target group --

these types of interventions appear to be more feasible than 
targeted 

income transfers. Income transfers would be more feasible if the target
 

group were narrowed. The higher income responsiveness of households in
 

decile l indicates that income itransfers targeted to this"group 
would
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'Inthisicase thesize of the .significantly augment calorie consumption. 


transfer is substantially reduced, yet a large proportion oftthe calorie.
,
 

deficient population is excluded.
 

A decline in the absolute value of own-price elasticitiesof
 

demand for staple foods as income rises was not seen in the Mali case.
 

It should be noted that difficulties in estimating own and cross-price
 

parameters with limited variation in prices have been well documented in
 

the literature.'" As outlined in Chapter 4 (Methodology), the method of
 

imputing food prices from the Mali survey data dictates that more 

confidence be placed ,Ln the expenditure (income) parameters than the 

price parameters. 

The hypothesis of substitutability between rice and coarse grains,
 

For poor
for poor households was also tested using both models. 


households substitution was evident only in one direction: an increase
 

: 
in the price of millet sorghum resulted in an increase in rice 


no significant
purchases, while an increase in the price of rice had 

This result has important policyeffect ,on millet/sorghum purchases. 


implications. The lack of substitution for the latter case suggests
 

that policies that increase the price of rice in Mali may have a
 

negative real income effect on poor households, and consequently adverse
 

effects on caloric adequacy.
 

"Timmer and:q'Alderman, *982;,ahdAlderman and yon Bra i,75. 



CHAPTER 8
 

CONCLUSIONS AND POLICY OPTIONS:
 

In urban Hali' caloric deficiency is a primary attribute 
of poor
 

households. The purpose of this research was to identify
 

characteristics of the poor population and of their behavior (price 
and
 

income responsiveness) which could improve the design of interventions
 

to increase their calorie consumption. The descriptive analyses
 

presented in Chapters 5 and 6 highlighted the main consumption and
 

household characteristics that distinguish the poor from the non-poor.
 

Using econometric techniques, Chapter 7 then estimated the determinants
 

of food consumption of poor households. The empirical findings and
 

policy options generated from this research are presented in Sections 1
 

- 3 below. 

It should be noted that this dissertation research was conducted
 

in 1985/86 during a period of cereal market reform'in Mali. The
 

original research problem was to determine the adverse impact .of price
 

policy reform on the consumption of the poor and how to mitigate that
 

impact. This issue, however, was obscured in Mali since the good
 

rainfall conditions and harvest after two years.of drou!at resulted 
in
 

cereal prices falling during the period of the survey. The focus of
 

this dissertation on the food consumption of the urban poor, however,
 

remains justified. Despite improvements in consumption in 1985/86,
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caloric deficiency is a serious and chronic problem in urban Mali,.
 

consumption of the poor require
Interventions to augment the calorie 

determinants of consumption,information on food consumption patterns, 

and a range of household 	characteristics.
 

1. 	 Income (Exenditure) and Calorie Consumption 

that there is a strong and positiveIt is clear from this research 

relationship between total per capita expenditure (income) 
and calorie
 

of food consumption patternsconsumption. The descriptive analysis 

shows that as total expenditure increases so too does calorie 
intake.
 

The multivariate analysis confirms this relationship, and indicates 
a
 

than the wealthy to changes inhigher responsiveness of 	the poor 

Both the double log and DLQ models generate positive and
expenditure. 


significant expenditure elasticities that decline in magnitude with
 

increases in per capita expenditure. The hypothesis of higher 

responsiveness on the part of the poor to changes in expenditure 
was
 

upheld for total calorie consumption by both models. These empirical
 

findings suggest that increases in per capita income will be 
critical to
 

Given the pervasive
improving the food consumption of the urban poor. 


reach of poverty in Mali, a strategy focusing on long-term economic
 

growth and productivity will be the most sustainable means of reaching
 

the poor. Economic growth, rather than a redistribution of poverty, is
 

necessary to improve the 	purchasing power of poor households on a
 

sustainable basis. However, measures need to be taken in both the short
 

and long-term to ensure that the benefits of growth reach and enhance
 

the consumption possibilities of the,poor.
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A key issue, therefore, is whether the Malian economy can grow.in 

the medium term at a rate consistent with significant reductions in the 

incidence and depth of poverty. During the period 1980 - 1988, GDP 

(Gross Domestic Product) per capita in Mali grew at 3.2X per annum.," 

When accounting for the effect of population growth of 2.7% per annum, 

this implies a per capita growth of income of .51 in real terms. 

However, the early 1980's were a period of drought combined with global 

recession, including a significant deterioration of Mali's terms of 

"ade as a result of the oil shock. Therefore, if one considers only
 

the period 1985 - 1990, per capita growth in GDP in real terms was
 

equivalent to 3.3% on an annual basis. Future growth may remain at this
 

level, as the longer term benefits of the adjustment effort made by1the
 

Malian economy begin to yield dynamic efficiency gains.
 

Using the calorie expenditure (income) elasticities generate'd fro 

the econometric analysis in Chapter 7, it is possible .to estimate the 

growth in real income needed to bring the consumption of poor :urban: 

households up to the minimum recommended level of 2,300 calories per 

person per day.'" As shown in Table 8.1.below, the;,following annual. 

growth rates in real per capita income would be required to achieve 

caloric adequacy for poor urban households over the period:1988 - 1998: 

"GDP and population estimates Are those of the World Bank', HeX 
Develogment Report 1990, 178 -180,,228. 

'"Calculation of Growth Rates ased on Expenditure Elasticities of:
 

Calorie Consumption for Deciles '1-,5 Generated from DLQ Econometric
 
Model.
 



232 

Annual Growth Rate in Real Per Capita Income Necessary to Raise Calorie
 

Consumotion to Minimum Recommended Level: 2.300 Calories Per Person Per
 

DaXy. (1988 - 1998):
 

Annual Growth Rate in
 
Real Per Caoita Income. (:
Per Caoita Expenditure Decile: 


4.5
1 

3.9
2 

4.3
3 
2.2
4 

3.1
5 


When compared to per capita real growth,achieved'! on an annual, basis 

between 1985 -,! 1990, a growth-oriented strategy appears "essential and 

may be a feasible approach to'addressing the problem of caloric adequacy 

in poor households. If growth can be sustained over 10 years at
 

the
slightly higher rates (e.g. 4% per capita) than were achieved in 

latter half of the 1980's, households in expenditure deciles 4 through 
5 

would reach caloric adequacy, thus significantly reducing the size of 

the potential target group. The key assumption that underlies this 

that the benefits, of growth would be evenly distributedanalysis is. 

:throughout the population. If growth is not distributed equally and
 

results in an increaso in 'inequality, then the 10 year growth rates

corresponding to caloric adequacy for poor households would be
 

a
significantly higher. Skewing the benefits towards the poor througi 

:labor ,intensive growth strategy would correspondingly accelerate the 

rate at which poor households reach caloric adequacy. 

an,Although long-term economic growth is an important part of 

overall package to alleviate poverty and improve the purchasing power of 
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poor households, it remains critical that the government and donor
 

community undertake short and long-term measures to address the problem 

of caloric inadequacy of poor households. Even with economic growth, 

short-term interventions to augment calorie consumption will remain
 

relevant for households in the lowest expenditure deciles in urban Mali.
 

Furthermore, longer-term interventions that enhance the ability of poor
 

households to benefit from growth are essential if the growth 'dividend'
 

is to be distributed more equally throughout the economy.
 

In designing interventions to alleviate poverty it is also
 

essential to consider the issue of intra-household distribution: 'who
 

gets what' within the household. In the literature on poverty and
 

nutrition, it is well known that pregnant and lactating women and
 

children below the age of five are particularly vulnerable to inadequate
 

food and nutrient intake. Interv.,ttions to raise the calorie
 

consumption of the poor may reach poor households, but fail to reach
 

vulnerable individuals within those households. Clearly, the
 

effectiveness of the policy interventions presented below is conditioned
 

by the distribution of income and food within households. Although it
 

is impossible to examine intra-household distribution with this data
 

set, this issue should be the subject of future research.
 

2. Policy Options: Short-term Interventions
 

to Address Inadeauate Food ConsumMtion
 

2.1 Price Subsidies
 

Comparisons between the poor and wealthy point to a lack of 

notable differences in food consumption patterns. Contrary to
 

expectations there isvery little diversification into higher priced
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calories as expenditure rises. Quantities consumed and hence caloric
 

intake appears to be the strongest difference across expenditure groups,
 

with the wealthy consuming twice as much in caloric terms as their poor
 

counterparts. Intra-poor comparisons also show few differences in food
 

consumption patterns. The lack of differences in food consumption
 

patterns across expenditure groups indicates that it will be difficult
 

to target sub-groups within the population efficiently through price
 

policy.
 

In urban Mali there is no food that can be identified as
 

inferior, (i.e. a good whose absolute consumption declines with
 

increases in expenditure). Although the regression results show that
 

price subsidies of staple foods would serve to improve daily caloric
 

intake of urban households, the lack of an inferior good implies that
 

this type of intervention would not efficiently target the poor. For
 

example, subsidized imports of rice (one feasible policy option, if
 

costly in fiscal terms) although increasing caloric adequacy in poor.
 

urban households, would disproportionately benefit wealthier households
 

sincethey consume more rice in quantity terms than the poor.
 

'As noted in Chapter 5, however, the efficiency of expenditure and
 

dietary composition data suggest that .householdsmay shift among'.
 

-different qualities of the same food as income rises. If lower
 

inferior goods, subsidization of those qualities of a given food act as 


lower quality products would increase the calorie consumption of poor
 

households. Given data limitations, the quality issue cannot be
 

explored with this data set. Further research is required to
 

investigate the relationship between consumption of lower quality foods
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;and per capita expenditure (income) in urban Mali todetermine whetiher'
 

inferior qualities of foods can be identified.
 

2.2 Income Transfers
 

The finding that calorie intake of the poor exhibits a higher
 

responsiveness to increases in expenditure than that of the wealthy
 

suggests that targeted income transfers may provide a means of
 

augmenting the calorie consumption levels of poor households.'-Given the
 

widespread problem of poverty in urban Mali this type of intervention,
 

although effective, would be extremely costly. As shown in Chapter 7,
 

the estimated cost of the income transfer required to raise calorie
 

consumption of the poor to minimum recommended levels would be
 

On a national,
prohibitively expensive at $5.73 per person per month. 


scale this would represent a total transfer of $25,574,825 per year to
 

Given
poor households in the 5 Southern cities Mali or 2.3% of GDP. 


limited financial resources, neither the government of Mali nor donors
 

would be prepared or able to take on an income transfer program of this
 

size. Even targeting the lower 3 expenditure deciles where calorie
 

deficiency is concentrated would represent a massive income transfer of
 

$5.23 per person per month. Although somewhat less expensive than
 

targeting all poor households, this would translate into an income
 

transfer estimated at $11,431,267 per year or 1% of GDP. Limiting the
 

target group to the poorest 10% of the population reduces the size of
 

the income transfer considerably to $1,318,946 on an annual basis.
 

Although narrowing the target group to households in decile 1 reduces
 

"Percentage of 1985 GDP..
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the cost of an income transfer program, it also excludes a substantul
 

portion of the population suffering from caloric deficiency.
 

It fs clear from the above that income transfers in the Malian
 

context ds not appear to be a feasible means of increasing the food
 

Given the cost and magnitude of the
consumption of poor households. 


50% of thG population suffers from inadequate calorie
problem --

a more feasible approach to increasing the access of theconsumption --

poor to food would be to concentrate interventions on income and 

This issue is discussed inemployment generation in urban areas. 


Section 3 below in the context of expanding the income earning
 

possibilities of the poor.
 

It should be noted, that a growing economy is a pre-condition for
 

a feasible program of income transfers to poor urban households. First,
 

from a political perspective it is easier to redistribute resources when
 

the 'economic pie' is growing. Second, during periods of growth there
 

Third,
are more financial resources available for transfer programs. 


given the effects of growth in per capita income on consumption, there
 

would be a smaller target group of poor households suffering from
 

inadequate calorie consumption.
 

2.3 Home Production
 

The positive and significant contribution of home production/gifts
 

to daily calorie intake suggests that there may be scope for increasing
 

production of staple foods for home consumption. Although access to
 

land and water resources is limited in the urban context, state or
 

community provision of garden plots for small scale production of staple
 



237 

foods may provide poor households with the means to Increase calorie
 

intake at the margin. The data show that the poor in Kayes, Tombouctou,
 

sind Gao increase their cereal consumption from home production/gifts
 

more than the poor in southern Mali. Given lower land values in these
 

remote cities, the promotion of home production would be more feasible
 

than in wealthier cities such as Bamako o.: Koulikoro where land sells at
 

a premium. However, water availability may pose a constraint to the
 

promotion of home gardens, particularly in the North of the country.
 

It should also be remembered that food from non-market sources in
 

this analysis includes both home production and gifts. As discussed in
 

Chapter 4, it was impossible to disaggregate these two component parts
 

ofo6od from non-market sources in the DNSI questionnaire. Therefore,
 

one cannot attribute the positive contribution of home production/gifts
 

to calorie consumption solely to home production of staple foods. Given
 

thiscaveat, prior to any large scale promotion of home garden schemes,
 

a pilot home garden project in Kayes, Tombouctou, or Gao could be set

up to,test the hypothesis that home production contributes tohousehold 

level food consumption. 

2.4,Geographic Targeting
 

In Mali, the concentratin of severe calorie deficiency. in poor 

households in Kayes, Tombouctou, and Gao Justifies targeting 

interventions to these remote and resource poor cities. Interventions 

to alleviate poverty in these cities, however, are inevitably 

constrained by two factors. First, the remote location and limited 

accessibility of these cities suggests that there will be high 
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administrative costs associated with interventions to reduce 
poverty.
 

Second, there are few opportunities for sustainable economic 
growth in
 

these regions, suggesting that out.migration may be 
the most viable
 

option for alleviating poverty in the long-term.
 

In the short-term, food-for-work programs would augment 
the
 

The
 
calorie consumption of the poor in Kayes, Tcombouctou, 

and Gao. 


greater reliance of poor households on home production/gifts 
in these
 

cities also suggests that the promotion of home gardens 
may increase the
 

Given higher food prices faced by
food consumption of the poor. 


households in these regions, policies that reduce marketing 
costs
 

through increased competitl,2n or improvement in infrastructure 
would
 

Limited
 
increase household purchasing power and hence access 

to food. 


prospects for economic growth in Kayes, Tombouctou, 
and Gao, however,
 

suggest that a different approach is required to reach 
the poor in the
 

In these cities a critical policy intervention is
 longer-term. 


investment in education and training to allow migration 
to other regions
 

with greater economic potential. Although out-migration may contribute
 

to poverty alleviation in the long-term, government 
and donor investment
 

is required to address the severe and chronic problem 
of calorie
 

Clearly, interventions such as food-for-work 
activities,


deficiency. 


home gardens, and the reduction of marketing costs/improvement 
of
 

transport infrastructure have a role to play in improving 
the
 

consumption possibilitiessof the poor in-the short-term.
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2.5 Food Transfers
 

The findings of this study do not rule out the use of food
 

transfers or food-for-work ptvgrams to increase the food availability 
of
 

As noted in the literature review, supplementary
poor households. 


feeding programs that distribute subsidized or free food have been
 

effective in reaching the under-nourished in developing countries. In
 

urban Mali, food distribution through clinics or primary schools 
to
 

-- pregnant women, lactating mothers, and
vulnerable household members 


could be used as means to augment food consumption. Foodchildren --

for-work activities in urban Mali would also increase the food
 

consumption of poor households, while improving urban infrastructure
 

such as roads, water supply, clinics, and schools. To effectively
 

target the poor, food-for-work programs should be designed so that the
 

wage 'in-kind' attracts only the poor unemployed. For example, if lower
 

qualities of staple foods could be identified as inferior goods, these
 

inferior qualities could be used as payment for work, effectively
 

In addition, greater seasonal variation in
targeting the poor. 


employment for the poor than the wealthy suggests that food-for-work
 

activities should be targeted by season to offset fluctuations in income
 

and consumption.
 

Although effective in addressing an immediate need, these types 
of
 

interventions represent a short-term solution to a chronic problem of
 

inadequate food intake. Longer term solutions are clearly needed to
 

provide a sustainable basis for improved consumption levels.
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3. Policy ios Long-term Interventions to 
Ar deuate Food Consumption 

Expansion of Income Earning Opportunities
3.1 


Both the descriptive and econometric analyses show that the food
 

consumption of the urban poor in Mali is highly responsive to changes in
 

to the problem of inadequateincome. Therefore, a long-term solution 

food intake must addtess the need to expand the income earning
 

In part, this solution depends on an overall
 opportunities of the poor. 


policy framework for sustainable economic growth. However, specific
 

roi th reach the
 measures are needed to ensure that the benefits of 


poor. 

The data show that unemployment is:concentrated among poor 

For the poor, labor represents the mosthouseholds in urban Mali. 


One way to
 
important asset contributing to household income and wealth. 

enhance the income earning opportunities of the poor would be 
to improve 

their access to education as discussed below. Another way to improve 

of the poor would be to provide job training in skills
the human capital 

Training in service professions such asrelevant to the urban sector. 


carpentry, and construction may be appropriate.electricity, plumbing, 


Finally, credit for small-scale activities such as street-vending,,
 

crnfts, gardening, should also be made availabl.e to poor urban
 

households. Credi",schemes targeted towards the poor have proved highly 

successful in generating income in some countries and could be applied 

For example, the Grameen Bank in Bangladesh provides credit atin Mali. 


market rates to the poor to finance small-scale activities ranging 
from
 

basket weaving to vegetable sales. The bank was started in the mid

1980's with the aim of providing the poor with the means to improve
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their economic situation. Loans are made to individuals with no
 

collateral requirements. Community members serve as guarantors of the
 

loan and effectively ensure repayment. In urban Mali, the Grameen Bank
 

could serve as a model for credit schemes targeted towards the poor.
 

3.2 Family Planning
 

The data highlight the younger age distribution of poor households
 

in urban Mali. The greater number of children in poor households may be
 

attributable to a perception of children as additional household labor
 

and/or insurance to parents in old age. In the short run, however, the
 

high dependency ratio of poor households contributes to their low levels
 

of welfare, suggesting a potential oconomic payoff to greater use of
 

modern family planning practices. The greater nuaber of children in
 

poor households indicates that there may be a role for family planning
 

interventions as part of a coordinated program to address urban poverty.
 

To be effective, such interventions need to consider ways to improve the
 

access of the poor to contraceptives as well as promote their use
 

through family planning education programs.
 

3.3 Education
 

Sustained improvements in per capita income levels will depend, in
 

part, on the development of human resources through education. The data 

show a strong and positive relationship between educational attainment
 

and per capita expenditure. In urban Mali low levels of education are
 

concentrated among the poor with educational attainment rising sharply 

with expenditure. This finding supports thehypothesis that wealthy 
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households have higher levels of education, and thus have access to 

better jobs and income earning opportunities. Gi'ren the strong and
 

positive relationship between educational attainment and per capita
 

expenditure levels, government and donor efforts to promote educational 

opportunities for poor households should be strengthened in Mali. 

particular, investments in education at the primary level emphasizing 

would provide effectiveimproved quality as well as access -- an means 

of benefitting the poor. 

4. Future Research
 

The analysis of this dissertation has inevitably been constrained
 

by the quality of the data used. At the outset it appeared that using 

expenditure data collected for a different purpose would be a cost

effective means of gathering/analyzing data for food consumption 

analysis. Measurement error, however, arose from linking food quantity
 

data, collected a year after the expenditure survey, to the original 

data set. Therefore, the author would recommend that resources be 

devoted to conducting a comprehensive food consumption survey that 

collects food expenditures as well as measured food quantities and 

prices. The data in this type of survey should be sufficiently 

disaggregated to examine the relationship between consumption of
 

different qualities of a given food and per capita expenditure (income),
 

as well as to quantify and separate the contribution of home production
 

and gifts to household food consumption. The reliability and hence
 

usefulness of the data for food consumption analysis would be enhanced 

considerably.
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Future research efforts might also include an examination of the
 

link between household food availability, individual consumption, and
 

In addition, information on intraindividual nutritional status. 


household decision-making and food allocation would provide an
 

understanding of non-price factors that influence food consumption.
 

Cross-country comparisons of food consumption patterns and determinants
 

would also highlight the effects of price and income policies on
 

consumption, and contribute to the design of interventions to augment
 

the'caloric intake of vulnerable groups. Finally, it should be noted
 

that food sector interventions are necessary, but not sufficient to
 

Within a growing economy
improve the welfare of the urban poor in Mali. 


characterized by more efficient resource allocation, efforts to augment
 

food intake levels of the poor should be complemented by interventions
 

aimed at addressing other basic needs of the population such as health,
 

housing, sanitation, and education.
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(A) PER CAPITA FOOD EXPENDITURE
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Two alternative measures of household welfare were used to
 

stratify sample households: food expenditure and calorie consumption.
 

First, households were stratified on the basis of per capita food
 

expenditure levels where decile 1 represents the lowest 10% and decile
 

10 represents the highest 10% of the food expenditure distribution.
 

Second, households were stratified on the basis of daily calorie
 

consumption per adult equivalent, where decile 1 represents the lowest
 

10% and decile 10 represents the highest 10% of the calorie consumption
 

Annex tables 1 and 2 present sample characteristics for
distribution. 

The results were similar
households stratified by these two measures. 


to those for the total expenditure ranking with the following
 

exceptions.
 

Stratification of the sample on the basis of either food expenditure or
 

calorie consumption results in the share of food in total expenditure
 

remaining stable across deciles.
 

For the food expenditure ranking, stable food shares occur due to
 

classifications of households of different total expenditure (income) in
 
two households A
the same food expenditure decile. For example, assume 


and B with total monthly incomes of 15,000 and 30,000 respectively.
 

Each households spends 10,000 CFA/month on food, so the share of food in
 
for household B. The
total expenditure is 66% for household A and 33% 


food expenditure ranking would assign the households to the same decile,
 
Across deciles, averaging
resulting in an average food share of 50%. 


the food shares of households with similar food expenditure levels and
 

different total expenditure levels would result in a stabilization of
 

the food share.
 

For the calorie consumption ranking a similar argument applies.
 

Stabilization of the food share across calorie consumption deciles may
 

be attributable to low-income calorie deficient households and
 

relatively high-income calorie deficient households being assigned to
 
For example, assume two households
the same calorie consumption decile. 


A and B with daily calorie consumption levels of 1,600 calories per
 

adult equivalent. Household A spends 60% while household B spends 40%
 

of its total income on food. These households would be assigned to the
 

same calorie consumption decile, iith an average food share of 50%.
 

Again, averaging of food shares of households from different total
 

expenditure levels yet similar calorie consumption levels would yield
 

stable food shares across the sample distribution.
 

Ranking sample households on the basis of calorie consumption
 

levels shows that low consumption households are less efficient in terms
 

of food expenditure than their better-off counterparts. Although
 

somewhat counter-intuitive, food expenditure/100 calories falls across
 
This is due to a
deciles from 8 CFA in decile 1 to 6 CFA in decile 10. 


and Gao householdr in the lower
concentration of Kayes, Tomboucto,. 

deciles. As explained In Section 3.6.3 of Chapter 5, households in
 

these three cities face higher cereal prices than those in the five
 

Southern cities.
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lad 2:: .6i 3l.: 115.6: 1.:
:S 	 hanII: :: II: II, 3I, : lo s 
ho In. I II 

.... 	 .... ....... ...
...... . .. .	 .

Av:ae:: 35:11. : 146. 3 14, 

hldlO1:: 15 : 11.O6 :~ 11.6 :1.6 

Ii :: 	 'L:01 1 11i 
*1 	 I H l .. l. .. t ! .. I ,O .3° .l ° '3 

Average :: 31.63 65.6.: 32.0: 



TABLES: 'HOUSEHOLD AND EMPLOYMENT CHARACTERISTICS
 

OF THE POO 

314,
 



GIOP:Ii1 ff lOusOLI CACTIIISTICS, 31 000lII?5I2 

CITiES: 31 10IOLO1O, SIUSSO, SIGN, Io1l, [IS,TOlOCTOI Ul GO 
sassets:333331is szaszslI2z23z zzzzzzs tzgasne 3 33 a252:ssgZSZS3asts SZBSZ 

oost VRGE :111:Perceal of lda:: aOOs : : 31 

INlack Catogsrl:: : UISEIO1,lS : OINElOLIS 3 
:13ta an xsssza:zz eu assa2 agas za aasesa xe as a32st33seve3aas 3I3333a23 sszs3 tg 

:31CIOR 01ATVITI :: 
103?
 

:10 ICUSEIOLI IICOI[: ::
 
:CONITIITil Ti! lO! 


:* az~l~I:z~sz. a 

PMilc sector :: 20.1 : 15.6 3 35.0 3 
hIaotaea/Coimeeo .. 26.1 : 2T..' 

Alrleltore :: 11.5 : 1.A 
: Eilcrafts :: 12.1 : 11.l * 13.1 

Othor :: 2T.l : 314, .22 

.................................................. ..-........................ 

:OCCIPITIOIUL STITIS OF ::
:IOISIOLII .11111 ::: : 
:COITIIIIIG TIE 10ST :: : 3 
:10 ISHiOLIlCOII:MI. :: : 


: hpiloe : formal :: 1I.2 : 31.5 : 436l . 
laploled: Ilotrul :: .A : 53.3 a 41.? 

vIanplolod :: 16.l : 14.4 1 .3 

:I162UST LEVEL O1 :: * 2 

:IICATIOU IN105O511SO::
 

: lio::orj :: 41:5 Sl.O 3 :6I: 

Tedlnlcal Seonda! :: 1lI : 15.3 : 2I03
 
Suferlor, (Collett) I: :
1.1 : 0.16.3
 

..... O. ..... -:...-
..................... . . -:-6 .'........
 

l I IFINSRIOLIS
 

Per 8 lponit 1blcoief I Io 
halth a1poniltero left[$s I -I
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TAIL! 3.5
 

BID OF WIS1iOLI CIUAIAIIISTICS, 31 11P1i1Tl[ HOlP: 

CITIES: 111, ,OILi[OIO, 5111S50, SGOPUII IO1
 
S3E3S3333g333 S333:3::i 3i3133ss33as33l3333i333:233331:33la
astas12 gas33 333 

333333s:3113:::333333333333333385333333333333
 

:hcoatale oflostIolds:: ITIJUG1 : 1Om : ULTI : 
Iseack Ctoler) :: : IOIStiOLIS : 1S1lOLIS: 

:SICTOR Of AC1ITI :: : : 
:COITIIIUTII TlB lOST :: : 
:0 IOISIOLD INCONI: :: 

hblic Set. :: 36.3 : 11.1 313: Iaslmsus/Coueice :: 23.3 : 26.? :.iK;||36.1 

: *grltleor :: 11.1 : .? .*! 166i.
 

* EaadlcOIt :: I1.$ :31163 1 
* 01k.,~~:: : 3. ?
212 


* .*-. -.. ................................................... ......... ................ 
:OCCIPIIAlL fl'TD'O0l ::Of* 
:l03SHO lli :11,13
 
:COITEIITIIG TE lOT
lost 
:10 809311OLD IECOKE: :: . :: 
:ass mast3s333:33:: .. .I. ... 2: 

1.
Iplled: Fornil :: :' 14A :-43. 

Ia llIsftma :: 56.5 : 51!I.4 * 43.3'
 
oployep:: 6.34
 

rIGU~ST U l OF : : 

:111CITIOI I1OISiOL :: : :
 
:.sa.m-szzzsztzsul- st-3.:: 

:: 4.4 : 14., ' .Iemlltal/j3l3
 
Tecka cnlnraa! :: 2T.l :' 21J ' ". 271
]~l 
TocilI,| Seconelar : si:: 17. .1 

.l0I~ . .11.1(Colhet)Oltr ::: 3343,jo5,.O ': ... .................... '.......... ....... ....
 
I a I Of USIIOLIS 

]Poora 131111tnir hellos I - I
 
halitkj •lzp1ldlltrI heclih I It
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-Iv OFIO2IOLI CA3ACIISIICs, ITIFEIDITII 0|CIP: 

CII: Irl
 
33 23ssagxfx.xa llege3z:J3*aes gfagshuu8hhIa *ga as gsIasazas e 83~aaszas e gi3
 

3131228381 $1 S83333ItsSit atSa SI $3g3leatataaalas SS sea II I Iatss3133333S32aosI
 

:biennials of leboucls:: A111,A3 : POH : WIALTI
 
: la eath Catneo; :: : 1H1SlIOLIS : IIIOLlS 

:S[C?1 O ACIITi ::: 
:COU1IIITIIG TI! 1OST :: 
:10 IOISEIOLI iNCORe: :: 

Public hetor :: . • 36. : I1. 
Iusemos/Couerce :: 36.6 :. 26.2 : 35l.6
 

Igrin111ti :: 1 : 143 m
 
14 1
 

ftier :: 32.6 : 1.$6 3r.5
 
........
.......... .
---------. -- .. .."' .:i.............
 

:OCC6PAIOALSTll O1: 
:I113IOL I ::HIM 
:4011IIIIIG to 10T :: 
:10 iOISIOLD INCOIE: 

* ,. . ,0 

Euployud: Ferul :: . : 33.1 : 1.5
 
:uploltd: Infor1l :: 56. : 53.4 : 31.5
 

:uenplojed :: 12.6 :MU .5 : 2.6
 
............................................ .-................
.... 


:l1135? LIVEL OF :: :
 
:EIICATIOI IIIOSlOLD :: : :
 
:338ssnsssst33l~StESss:: :
 

:113atain :: 22.6 : 33.3 : 25.6 
: Soeidary :: 36.6 : 25.1 : 31.5


:•Techaical eOudarj :: 26.6 : 21.6 : 25.6
 

SlprIor (Colle) :: 2.6 : 6.6 : 12.5
 
ther:: 6.6 : .6 : .6.
 

I I OFiOISnIaIS a 

PoO a ifeoltif hellos i- I
 
Ioalthy Expmdltue, hellos I - If
 

http:23ssagxfx.xa
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Tni I;7

TAlllllll
 

RI1 Of DOISIQLl CIAIU ISTICS, IT1IF1U31Ilt GO0N: 

CIl?: TOIOICIOU 

:ereatttge .1 lmueholds:: fThhG! • NOR : ILII 
Is lic Cateloc :: IOSSIIOLIS : IOUI9OLIS 

:SICTOI OFACTIVITI :: :
 
:COITRIING TIE iOST :
 
:10 IOUSI0LI INCOl: :: :
 

S ibll© Sector : I. 11.1 10.1.
 
• l26.6/Collerc* 	 :.15.- . 1:.I
 

Sirlcltirt :: 14.1 1 I5r 1. 
lhifldcrat 162 -0:: 11.2 , 

.5.Other: : 4 41.2 

:KCIPITIOIAL STITIS OF

:IO6SEIOLD I :111
 

:CIT3iIITIIG 11 loS : : 
:10 NOUSIIOLD ICOIK: :: :: 

leplaed: Veal:: 33.2 2t: : 2.
 

.................................... 
 . .......
 

:AIIEST LEVEL OF :: 
:IIICITION INiOUSEiOLD 

lelemtarl :: 66.7 103 * 53.6
 
T:chlel heonidul :: :: 24 6
* Sei~ceacodari3.2 5.l2 11>I,6 

: 	 Seperilo, (College) :: 1.3 : . , .$': 
Oilter:: O.6 : " .0 }: i 

22.2 	 17: 

.................................................. ................
 
I a I Of iDOISX 	 1.8 IS*IT
lif
IaIOF IOUSIOLIS 	 N:3?...
 

Per a IFCiitIe belles I - I 
halthl, lxpetilure hociles I-It 
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TAIL! 6I0
 

3l10 Of iSIOLI CIAUCTEIIS?1C2, ITlIPI[NDIl[ ROUP: 

CITY: UO 

:hercetag of Eoeoods:: *1[246 : t : WIlT 
Iteach Categery :: : IOISUOLIS : IOUSIiOLIS 

:SICTQOOf ACTITI?! :: : 
:CDOITII3TING HE lOST :: : 
:10 NOUSEIOLI INCOI: :: : 
:s~z~ru~zz z32:utas?2I: : : 

Fabllc Sictor :: 3.6 : 16. a 1.6 
hliesslComerce :: a 26.6 : 41.6UJ.6 

: Agrlctlture :: 10.1 : 13.2 : I.e 
eallcerafts:: 11.1 . 116.0 25.0 

Otler :: 36.6 : 41,1 : 26.M 

................................. .................
 

:OCPAT|OIAL STATIS OF :: :
 
:IOIS[NOLD 111311 :: a :
 
:COITRIIUTIG TIH 103?IO :: a
 
:10 IOUSEIOLI JICHI: :: *
 

mpoe: refill 26.6.: * 26? 21.6
 
lplood: Ifeal : I 653
13.62 12 


flolojel:: 12. 266I 


... . .......
 .... ....................
S ... 

:IIGfST LEVEL 0? a: :
V : 
:I!CITIOI IIII :NSEOLI 


or :
Ekuo18y 52.6 : 6.1: 6.
 

26.. :
helidary : 

Superior, (Colloge) :: 2.6 : 6.6 a 1.6 
. Oter :: 6.0. a 6.6 6.4 

To EIctal : 24.6 IM 


.....................................................
 

I'IOF IOLSUOIS 

8pumdltire 

olyl/Expeilheor helle I If
 

Poor • lhellos I - I 
' 
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TAIL! 0.10 
131313313
 

al II0O1I01. 	 IAIUCTIISITICS, ITIIPEuIITIEIUOUP: 

CITIES: ILAAO, 10Il1OO, IKASSO, SIGOV, Ill OP11 
I3132S13UBit233s I 	 3813182it33113113333a1ss3a1.821233a12aI33s III N Xas1s8823222 

932213:Z BlSh33 2u a Zl 1aaslll sags l29 tags I sftxglx gas2I32lslosl 293 

MRAI 11,:hFcllnati of Icoekold :: : : ALI1 
:leds INlach letr :: : IOISIIOLIS : IOUlSIOLDS 

L STITUS: 	 ::I 	 UIT :: : 

I llelSpota :: 51. : 5.I : 57.3
 
1lle :: 21.1 : 11.2 : 25.1
 
3iIeI:: 3.v : 1.5 : 3.4
 
Il.4ves:: : 1.1 : 2.6
 

Divorced :: 0.. : 0.5 : 1.2
 
Movied:: 4.5 66, : .3
 

• Ilill.:: 2.2 * 24I :. 2.0
 
.................................... ,'".." ...
...... .............
 

liii; : 336 3 : IS
 

Female:: 16.4 . : 164 : 10.4 
.......
....	 .. ...- .... .. ... ... 2 

:SIClOI O IIT!: :: : 	 : 

blie hecoe :: 15.0 1t : 1.4
 
ls lnaI/CeIIetrc :: 45.6 : 442 46.T
 

e 	 163
* Agrlceltur, :13.1 	 2 I1.5 

* .6 .~1:6 

lligllos 	 : : .4
Proessiuls :: 	1.1 24 

* 	 1 Othe :: 14.5 15.6 : 14.1 

h IIUII 41.I 41I1,Woma 	 $IJ

:STATIS OFIEFLOTIT: :: +: :: 

: lpleJed: 	 Veral :: 46.O : 36.1 :
 
* 	laPlejed: llerul :: 4I.0 : 51,2 : 46.3 

fInempled:: 11.1 : 12.2 : 10.2 
............... .............................. .. ..................sit 13. 1 $M,
 

:l itL OF IOIUIICAT:: 	 :: a 


lo0n 	 :: II.3I : ll.0 : 54.lll.1
 
:Secendarj :: 1.3 : 3.! 2: 11.5
 
: Technlil Sh 16.2 6.1 14l.5
 

: [Inentarj :: 12.1 : 13.1 1 


condarj :: : 

: Shperior, (College) :: 4.3 : 3.0 6.4I
 

s3 oil - 31titrI311o lillioens :: 1.I 2 l,0 S.1 
:Oiher :: 0.7 : 1,I .3~ 

u 33•413 l."1 3z 231ll
 

Peeora lupenilteri helies I 3
 
Uelth •Ezpondltue hccllel 6 - 16
 

i •IOFEOIIOLOS 




1hI011i 

ll or IO5SUOLI CIAUCTIIISTiCS, IT|ImIiUII[ Cloup: 

CItt: unIRS 
3z33333ZZZI:Z2SZZg ZI22z332I3z33l88f3333321333333sg33221z333g338323333~lII
 

.reenthgo of Donsehold : IIIAG : f001 : UUIiT : 
:ids INeach Categorl :: : 81SEiOLS : WOSEIOLIS 

:IllilAL SfTATS: : 

Ilifellose :: 41.1 : 33.3 : 1.0 : 
2lives :: 21.1 : 211 : 0.6 
38lives:: 2.0 : 16.2 : 12.5 
S4lives :: 6.O : 6.0 : 6.6 
li1orced :: O.0 : 6.0 6.6 2 
:idoed :: 14.0 : 14.5 : 12.5 2
 
Stile:: 1.0 : 2.4 2 6.6 

. .. o ......... ................ ................. .. ..
 

:Sll:: : 

2 Daie :: 31.0 : Itl : It:e st :: 6.0 2 I1 : :0.6 2 
: ...............-.............................. . .. -' ..-...
'*
 

:51CTOI OFACTIIT!: :: 2 

hillc Sector :: 14.1 : 15.4 12.0
 
: Iioi/el$[mlerce :: 2.1 : 23.2 31.5 2 

* hgricelitnro :: 10.3 : 12.6 * 6.6 
: slt/hleffl :: .2 I18 11.6 

Dlilirnfti :: 4. ~ ~ ; : -,
 
:ililtary :: 6.3 5.81 : 12.5


Rligi1 11rofOllil :: 6.6 2 6.0 : 0.6 

Other :: 2H.i 36.3 25.6
 

:...............zs ......... 2
:51*T12 OFIDPLOTIDTI: .... .:: ..... 2 2 .......
 

: hployad: Formal :: 21.5 : 25.6 : 31.5 2 
:ploci6: Inforeal :: 41 : 41 : 50.6
 
:omemplod :: 135 : 25.1 : 12.5
 

:L4V1L OF EiCA~iO:: : -: 3 

Done :: 55.0 : 10.0t : 31.5 

Tecoleal r:: 23.4 : 1I l.6

*3I1333flort Colege 1. 
: eondar :: 1.6 : 1 : 11.5 

: Superior, (Coliege) :: 0.6 : 6.0 : 0.6 : 
:leligioos :: 6.6 : 6.0 2 0.6I~~~~~DIod aOF 10110,3 1aI
SOther :: 0.6 2 6.6 2 6.6 

' I OF 10S[80LIS 8 IO 3."42 D'S 

lol aIspelditlrl ccill I I 
killh a lpl1ditrl hclls I " o 
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II OF 1OSEOLI IAIACIIIfrICs, 3fIP[llluOI o: 

CIT: TOIPOUCTO 
Bzutaziz~: l~zi 1:3: 333:233 S23231388332388383S3321S3333531333g33~2 S33333
 

:feeeetige of lezeheold :: IIfGE : 0 : ALlIT 
:EnlS Itlack Category :: : 101SEIOLIS : IO9SIIOLIS 

:IIIITL STAies: :
 

I lelspouse :: Y. : 13.6 : II.2 
: 	 2lives:: 11.1 10.3 : 1.3
 

Ilives:: 1 : 1.4 : 1.0
 
4lives 3.T : 5.4 : 1.I
 

.0 : .6 : 6I.6
Dlvorced :: 

:idetd :: L. : I. : tI
 
Slagle:: 0 cu 4.
 

:i.,a,33nz333 :: ::. 

: ea:!e :: 27.$ : 35.2 : 11.3 
.... ........ . .......................... 	 .......
 

laill¢ Sector :: .- I3 
islesllColecl 1. I. 

Agriculturl :: 21.3 : I.1 : 6.3
:hiclrafta :: 3.0 : .1~ : 13.3
 
Ioalthlledleal :: 3.2 : 6.3 :V2.5
: illlie1trl .0 	 e
:: 	 .
 

* lellgiou profasIlls :: 3.2 oil : 12.2
 
fOier :: 31.4 : I4.$ 24.3 

:5*ITIS Of EIPLO!IIT: :: : * : 

Implood: For.l :: 34.3 : 23, 5l.6
 
iploei: Infornal :: 3.! : iLl 31:..


111l1pled :: 1.I 31.l : 2h11,
 

:LL OF119CATIOI: :: 	 : 

S:cleaary :: 4.1 31.1 : 6.3 
: bcalSoary :: 3I.6 : 3.1 : .37 

S upro, (College) 6.0 66 .: s let(Clgtes, :::: 1.3 :: 6.6 :: 6.1
 

:Other :: 3.1 : 0.2 : 6.6
 
.... . .. .. ..... .. ... . ....... 	 .... . .
 

I IOF IOUSIIOLIS Ia1 1a31 1' It 
Poor a Ispoedituse helies I-I 
esieth a speeditire hlies 6-I 
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TAIL! 6.11
 

KID orHOI31OLI CIAICIHRISTICS, it 11II1ITUII GROUP: 

CITI: CIO 

erclntat 0!leusiold : I£IG! : 100 : IULT 
:1i1I leack Category :: : 0O11[111: I OIS1,| 

:URITl STUDS: :: : : 

* i S a :: 6i.es: 1.1: 0.6
211,08poll::26.6 : 36.4 : 26.6 
311188il:: 6.,6 : 13.3 : 0i.6 

411,es:: 6.6 : 1.6 : 6.6 
: iIldieved t : 2.6 6.63.1 6.6:Divorced0.6 aa 0.6 a:: aa 


a ~~~Slagle:: * ~26 3 
: lhate:: 36.6 * 661 a 16. aIhsl: 1.1
I lt 101.1
:311
 

*hi .."•z~zu::~ . .heule: 2.0 84 : . 
........................................... . .............
...... 

:SICIIOI a
OF MCIIMI: 

let 6.2
* land :: ; 3. a; 10.0blic Sector 6.3 : 

sles t/Claerce . : 6 1.:: 1. i i 


U?lle iPrelsll: 2. : . 0
l
Oher :: 11.8 IA 6.
 

:11101 LOti: :: : j:; I:

1161d: Fnl :: 21.1 : 1.1 : 6.6I1.1.4 1.
 
5ecoleled 1.4 a 1. i 0.6 

:LiYllOFttCA rlTOI 1
:: O.
: eelleri(C llge) :: 2l.2 a I.6 a 6~.: 

: lllenll a: 6.6 a 6L. : 6.6 
ion Ile leir)a: 1.3 .e a 16. 

aal liee :: 6.3 a 1.1 : 1.6 

Other :: 6.1 a 6.1 : .6
 
............... ......................................
 

IOFOUSUOLIS so633632 
l s I -I 

halII Ispeillere hellses - to 
peer IezImctsreDecil 

0 



UPLOIIEIT CRUCTIIISTICS OF SUE!t IOSEIOLDS: IOF 11l11l3 II
 
PmIAX! SECTOiS OF iCTIViTy. ITEIPI3ItUEiGiOUP 

CITIES: IDlNAKOIULIORO, SIKASSO, SEGOO, AND KOPTI 

SYCTORS OF ACTIVITI :: AVERAGE : Pool : VLTIT 
3 :: : IOUSIIOLDS : iOISEEOLIS : 

FUILIC SECTOR :: 4.5 3 12.1 5.3 
................................................
 

ISINiSS/COEICE :: 26.1 11.1 : 21.1 : 
........................................ ..... .. ........
 

AGRICILTURE :: 5.1 : 1.1 : oi, ~ll
............
. ...........
. .... . .. 
.......... ........ 
......................... 


I UIIIClTS :: .6 : 2.6 21 
.................. . eiiI
l II~mOmlllmm
.............................. lO ...... . m .......
 

: IEALTE/DICAL :: 1.1 2 1.1 21 

NILITAIT :: 4.6 : 4.T 4 

SECONIAT EDUCATION :: V
S (Stldelt) :: 16.4 : 16.8 : I1.4 

: TICICIL SECOARTDIR :: 
[IUCATION, (Studiet) :: 6.6 512 : T.6 

: SUFIDIORICOLLEG! :: 3 

: IUCATIOI, (Slidest) :: 21 : 4,0 a 2.6 

RELIGIOUS EfUCITION ::
 
(Stude.t) :: 4.6 3 | | : 4.1
 

i~ll~ l lll
................................................................... 


:ELIGIOUS MFFSSIONS :: 1.4 : . : 1, 
.... . ...............
-------- o...... .. 


: :: 2.4 : L1 3 2.1IOUSOLI SERVICES 

I 


.......................................... .. .. ... IIIIIIQ IIIII ............ III
 

: IOiSElIFE :: 21.4 3 22.? : 26.3 
............. ......... .. ... .. ...........
...............................
 

OTtE :: 3.4 11.6 3 .. 4 

3 3661 1315 1113
 
I•I OF IOUSEIOLI 111111S
 
poll 1
Eupmdlture hclll I-I
 
Uili lizelditire behlleS I-t6
 



--------------------------- -- ---------------

125 

MIDLE 6.1
 
IFLOTIENT CIARACTIRISTICS OF SHU31T IOUSIOLDS: I OF 111111S IN
 
ECO1i"T SECTORS OF CTIVITY. By IPEUDITI! clOgP.
 

l1M 1.1100l strO a !!"U.i,INDIBMill . 

SECTOIS OF ACTIVITY :: AVERAGE : O ETI! 
* : .SH.OL.S IOISOLIS 

PUILIC SECTOR :: 4.1 : : 3.3.4 
t......
----........................................... 


:ISINESS/COIRCE :: : Ls.3 : 2.3 
*....................... .......... ...... ......
.................. 0,.0 


AGRICULTURE :: . 2.1 : toL.
 
................--.....- ......-.................. I
 

: IAJCUPTS : 46.1 3.1
....................................................... .... ......
 

KALTI/REDICL 0.2 1.4 I. 

L R:: : : 

: SECOIDARY EDUCATIOI :: I 
............................. .. . . . . .
: (Student) :: l.A 2 6.2 : 6.1 

TECENICIL SECONDIRT :: :
 
EDUCATION, (Student ::) 2.5 : 23 2.3
 

*............................ . ..... ....... ...... ....... o ......... 


: VIUIIOR/COLLGE :: 
:|IUCATION, (Student) :: 6.1 : 6t : 6.1 

RELIGIOUS EDUCITION ::
 
: IStndent) :: O.Og~ : 61

*................................................... ........ ...............
 

lELIGIOIS P1OFESSIONS :: 0.6 : 6,I : 6.6 
!.......
 .............................................. 


* .. .. -

R3OISOI SERVICIS :: O.I 2 6.1 6.?0 
........................................................................ m
.... 

IOUSEIIE :: 4.2 : .I 1.I
 
.......................................... ........
 

NOSEC RNIl :: *
 

SIECTO!M ACIII :: 13.3 : IA : 1.2
 

: 3113.6 iIs. .ll.6
 
I s I OF IOUSEIOLD i1EIS
 
Plor • Expeniftre Decles I- I
 
hlel!t' Expendlnro DoCline I - I6
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?AILE 643 
tIFLOTIENT CmIARAfIISTICS OF SiulyEOUSEIOLDS: I OF 1NIII1 IN 
MilR! SECTORS OF ICTIVIT!, IT1IR111U0H 6OP. 

CITY: iA1O 
923X & L ZXCX:ZSXSZZZ S=Zltx 22XS 2822tZ2282i XBXNlS2X BXZZXS92tX2tl SXSZRS222t828232| 

SECTORS OF ACTIVIT :: AVERAGE : POOR : HEALTT 
3IOUEIOLISIOISEOLIS: 


: P1LIC SECTOR :: 4.? : 3,2 : I.
*..........................-------------
. . ......................................
 

: llS/01EC : I; :. l. : StI
* 

:SINtSS/CoIE :: 6.0 : 21.1 : 21. 
...........................
--------------------------. 


: AGRICILTUR :: 2.6 : A.. : . 
*------------------------------- ----.......................
 

IANDICFITS :: 2.6 : 2. 14 
................. ....................... ...... I
 

* SSIAtEUAI!:IEATI/ON(SICAL :: 0.
4.A 2.
 
.................................. .. ............................
 

ILITARTCO.1.. : 4.0:: 

................. .a.......................
 

: SECONDU EUCATION :: S 
(Slidell) :: 2.1 : 0: 14.. 

. ........
. ......................
.................................... 


TECHICAL SECONDARY :
 
EIDTION,( (Sli: :: :.
t 6.l: 


: SIPIRIOR/COLLEGE ::
 
: (UCATION, . 2. : 1.(tdet):: : 


RELIGIOUS EDUCATIO
 

RILIGIOUS PROFESSIONS :: 1.I 1 : .1 2.1 
... .. . . . . . .. . . . . . . . .... .. ... .. .. . ... . . .. . .
 

: 1013101,1 SERICES :: 2.1 : I : 2.l
 
.................................. llO.. . ..... lli
...... ....
........................
 

I IS• 

IOISEIFE :: 20.4 a 22. a 104 
....... ...................
*......................................................... 


I I I I te
S TYEIR :: 10.3 : 12.6. : l.IR 

U32Sz22::ZS:5s213223831333332S33833333333333333333133333333S33S1S3333S831333,u,3Su3Ia
 

N z 113I OFt 1il1
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MIPLOIiN! CIAI ACEIISTICS OF SURVEY NOUSEOLIS: IOF 1illERS II 
SECONDAT SICTOIS 0 ICTIJITT, 11 IENDITURE GOUP. 

ClIT: l1ANA0 
S3astmaslgaz:228auz:zaas aa3atss3333333z33zaturss3133K gavgz35333stgax3331 

S CTORS Of ICTIVITY :: AVERAG 	 : PO : WELTIT 
: 01SENOLIS : NOUSEOLIS 

PUILIC SECIO :: 2. : 2.1 : 2.4 
. . .................. . .. .I..... .I. .	 .... .I ....... . ............... . I......
 

.. . l. ............ ......... . I........
. II...
RUIUICURE :: 1. ! . : 1. 

AGRICULTU :: 6.6 : 1.1 : I.2
 
................. ............... 	 ......
 

.................. 	 ....... a.... .... .
INDICRIFYS :: ST : 4.2 : 3.2 

: AL31EDIC :: 6.1 : : 0+6M+8 

..... ..........
---------------------------......................................... 


: SECONDIA EDUCTION ::

S (Student) :: 1.2 	 : 618 2 0.1 

EIUCITION, (Stident) :: 2.4 : 3.6 : 2.6 

: SPIBIO/COLLGI ::
 
EUCAITION, (Student) :: 6.1 : 0.1 : 6.1
 

------ 1-------------- ..............................2
 
RLIGIOIS EDUCITION :: : :
 
: (Student) :: 6.l 	 : 6.6 2 6.6 

REfLIGIOUS PROESSIONS :: 6.l : 6.6 : 6.6
 
.................................................
 

.......................... 	 .............. ......
: NOUSUOLD SERVICES :: 6.6 : 0.5. : 6.6 -
WSI OI *I.
 

NOUSEIFE :: 2.4 : 3. : 33 
-- - -------------------- ........ . ..................... .....
I a 	 . I. 

go SECODARY ::
 
SICTOROF CTIVITY :: 64.1 : l2.6 : 66.I
 

1N 
 11.1 131.6111. 
S' IOF 10USIEOLD IIERS
 

Poor a lipendlturs helles I -I
 
i1th0, lipendllure Deelles I-1o
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TAIL! 6.20
 
l
EUPOTNITi CRIUCJIIISTICS 4F StRVEY IOSEOLDS: 1OO 1111113 '2',,,,,,3 

5111l11 SICTOIS OF ACTIVIr, IT[1RIITI11U1CROP. 

CiTY: 10LlIIO0 

SCO0S OF AVElGE : ?CTIVITY LTIT:: POOR : 
: :: 101SICL0,IS : l(IISIl0LIS : 

PUILIC SICOR :: 1.3 : 4.3 : V.1 

: ISINESS/cOI/fi{! 11.4l 11.1 14|.1 
-.....................................
. . .......... ..
 

33AGIESICO1IlIE :: 15.4 : 13,1 : II.1 

* ~ cT L. . 4. 

o................................ .................... .........................
 
.. . ............................... .... .4....
 

*4 3 1.: AlGRLTIU :: 4.1 : 2 1.1: RA01DAITSl1:: : 3.:: 

............................. .. .... ......... .
.. .. 


: YecIIL/ 0DIA :: 0. 1.4 
........... S........
(Sda):: : ......: IITAR....... 4.3 ......3dt :.. 52l
 

(S!deit :: 13. .~11 13.1......llllli:ECJILI SECONDARY :: 
: lICTION, (S1td2l) :: 5.5 : 1.2 : t.6
 
............ .......................... 
 ... .......
 

: SVGI1RI CLlEG ::: ': EIUCIoI, (Studet) :: 2.60 5.6 : 2.1. . 
.................................. ......... ....... ....
 
: EIGIOIS ENRITION::* 

: :
(S~ds?)4. 66 : 3.5
 

RELIGI0US FIOIFSSI0S :: 6.3 : 6.5 : 1.2 
. ................ ........
.......... ............ 


IOSEIOLI SERICES :: I.1 : l. : I, 
..................................... . .....i .. ................................
 

IOUSIF! :: 24.3 : 25.2 : 24.1 
------ o----- ..... --......... ............. e
 

tal :: 12.5 : 26.5 : 3.3 

I. 253 3 T 
* ' r IOOSIOLD 1I1[ISIOF

Poer * Ezeiditere DIciles I -I
 
haltif I p1mdltUe hecllos I -1o
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lO1111 CIIUCIRISTIeS Of SUITIIOOSUOLIS: SOF IlllS I,

HCO11ii SICIOS of ICTIYITY, i! EIllItrIR 6101.
 

CI: IOLIEO0
 
SZ3:2 ESSXZ3333Z3 	 33SSBZ3::38292 XaXXB ZZXX2 8381888 1 33 83 2 X3SBX3Z33l8323233UXBX 

SICTORS Of AIiIU :: AVEA1CE : OO : ImUlY 
.. : IOISIOLIS : IOI1OLIS 

3:992229S 222928222SzIuSzza aa$agsa &as gag a alonIurg as s a aonsms II 

MILIC UCTOR :: 4.? 2 2.6 : 5.2 2 

* 	 ... .. . 

: IISINESS/cOIRECE :: 2.4 : 1.2 2A 2. 
...................................... .................
 

: 	 1010101111 :: 3.1 1.I 1.l 
:........... ..................:: . ... p . 3 ... II
.	 . ... .................... lI ll ......
ACISWE 2. . 6.:
 

bfS .IAIDI:: 4.? : 1.! 6.I 

llll I II IIIIIIIUDCA04 	 6.6IIIIIIIII: 	 6.6IIIIIIIII III
 
............................. 
 . .......................
 

* 	 .0IIIIRY :: 0. 6.66. 
: SEODART ICATLO :: . 2~ 2~ 

(StILIent! :: 6.I : 6.6 2 O.l6 

:: 	 .2: 	 TECEICOL! SCOII0 
oeoo 

; meemem...............
............................eo a~eee .....................


(IC1lihl, :: 2.2 2.4 2.!
) M : 
: SlCIC/0COLLilE : 

:l1CITi1Oi, (Student) :: 6.6 : 6.6 2 6.0 

: 	 ULIGICIS ENCITION :: : : 
: (Stndnt) :: 1.6 : 6.. : II 

........ ........... 	 ........
 

: RElGO01S Fr[ESE :: 2 : 2OIS O.1 I.I 6.6 

: 	IIEOISCE : 0. : 6.66. 
* I[ l~S : O.l . I. " . 

...........................................
: 	 E10SEUIFE :: 2.l1. . 

IOSECNIART :: 

2 SICTOR Of ACTI11T :: 1l.2 : 1l.61 16.4 
: 10 SEOI	 : :.+ 

n ' 	I OF IODsElOLD Ill!ERS 
rellors I 


11e11tky a Enpuditu8re hellos 6-to
 
her E hclio - I
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11DLUI.2,
 
NIlOTilIT CnI1C¢TIIS!ICS OF SIfl! IOISHIOLIS: IOF 111111SIN aIIs"'
 
Mlli SCTO1S Of ACTITIIT, ITREDIlTUoll oog?.
 

CITY: SIWSO 
9 	 33333333333 

3
gZZ:233Z::ZZ C 253319 3333g33899339298X R33353Z33:982 

: CTOIS OFCTI :: LRIAGEI	: OOt : WITlY
 
: OIE[IOLDS : IOISHIOLIS :
 

a 22 I + It amll ama a11118 a at 	 a s I||s sa Is Ian| |IP lltaaI I a al 22 11|8882 mas / tags8 a|lasaagsRosaIa l 

PIBLIC SECTOR :: 2.2 • 0.6 : 4.2 

* 	 "* * * 
................... ............. ............ * . ...... ...
 

3ISISCOIII :: 26. : 1.3 301.1 

............ ................. ............... . ....... ........ ....... 


S......... 	 .................. .
 

: IRIUTIRII :' 3.4 	 : Si~ : .(
IAIDch"fS :: .0 	 4.066, 

: *LII/ITIDiTC :: 1.! 14 : 2. , 
.. ... . .
-- - ...
. ..... 


111,1111T : 4.2 10.3.0 .... ..................................... ... ; ...,' .......
 

: SECODARI RIUCITI01 :: : 
(Stiel) :: 13.4 : 14., : 43 

................................... r- ....... .. 
TICOICAL S1CO1IDA1 :: 

: DICITION, (Stidell) :: 2.4 : ,1 * 44 
.... . .. .. .. .. . .. .. - --------------....... .... 


: UICATIO1, (Slidel) :: 2.2 : 2.t 6i 

R 	 ::IELIGIOUS EICTION.. 


(Stid.o) :: 2.1 * iT 24
 
S.. 	 ...........
 

..." "''..
....... ....................... ........... ",--------',-' .... ...


+ ,+..... .......... . ...
 . .. ............................. .. 1........,1
.. . ., * 

: lO0SIROLD SETICES :: 2.1 2 .3: 3. 

. ................................ .. . . ---------.-..-- ------..
-----.. .;+ 
101511111 :: 24 f 49 213l, 

: OISlilR :: 3l.? : 1.0 •. 5.0+ 

Ia 311 il tit 
I aI OF 1OSEiOLD 1111S 
feet a Ez1uitilo helles I" B 
IuaIthia Iupolltecheles *
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I WM1111 IF mlsisa""-2EILOIEU CIlUCTEEISTICS Of S11111 IoSIOLDS: 

SCOlonI SECTORS or ACTIVITT, 11 111111111E GOUF.
 

CiIT: SIUSSO
 

SC7RS oF ACTIViT! :: AVEIAGE 	 : POOl : IDLTIT : 
: IOISEOLIS : iOISIIOLDS 

?ULISCR :: 6. 1066. 
: PILIC SIMI : .0 0.1 * .0
 

• IISIIESS/COlEEICE : 4.8 61 2.4 

''
 "" ' + .'. ........ .. n
S........................................ .. ....- ... T... .. '
 
........................... 	 .. . . . . .
 

..	 A.V 

................................ ..,.......... ................... ----------

.. ,-
S................................ . .. +.., ,. *.. .,.. . ..''. .., , ...


RILC0 :: 	 ,*;LTIIE 4.I1 

- - "
*,.o,.: TINDICL 3:. .*"6 * - 0"9' * 0 + 

EINDIRAT) :: I 41. 21. 

.... ..............................
 

1111(St t) U.S AA.0m I.:: . 2 
........... ............... --. I -- ----- .-.-


: 1?EIEI01/COLLIGE :: 
:IUC 0TION, :: * ; r(Stidel) S. i6" " 


S...................................::: _........-. ..... ... ........ .................
11ELIGS IICATION 

: (StutL) :: 0.0" 0.I I
 

: RELI1110US PIOFESSIONS :: I.I i60 : .O' 
S........... o....................... ......................*"........................
 

11011SIIII..... +'....... ........... _..
 

: SVIE :: 3.6 	 16. 

e..........
...................................... ..................


s0 SIC1DAR ::
 
SEICOR Of ACTIVI :: 66.4 : If.1 : 66.11
 

113333l3J:1388122323281
328338:111lllll5333333333llll18113333z3ll5l18333l3l3l33Jul3l3
 

I a I OF 1OOSI1OLD IlIlERS
 
Peer 2 Expendlture Dciles I-I
 
IllllJ • Expoditre helloes I -1
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EEPOTHIET CUIACTIIRISICS OF SUITI! OISEIOLDS: I0? HUMS112 IO J11
 
P1II117 SICTOIS OF ACTIVITY ITEIPI111101[ GOUP.
 

CIIT: 11GO0
 

0SCTORSOF ACtiVITY :: AVERAE : POOR : RALTI! 
I : : RISIOLIS : iOISEOiDS : 

z PUILIC SECTOR .6 2.2 3..: : 

........................ .............................
 

IISIR!SS/CORERCE :: 22.e : 1.3 I.1
 
.................................... ....... .......... ...... ,
 

.ARIUTIE
:: 3.0..I 2
ANIICTTfl :: 0.3 12 • 6 

*......................................... ....... ....... ........................ a
 

: 9Il/IDICL :: 1.2 ,6 I. 

IILITAIT :: .3 1311° S.:ECIAL S1COIAR :: lSi : lT, 
:2 ...140.. 

: ................................." ":: ... . ;,o.', ' . "
SIP IRRLL S*I : ' 
: EDCTO,(tdn):: 6.6 " 3V 

RELIGIOUS EDlUCATION :: :
 

:YICI IICIS :
TONT 

ll~t (St d nt) : 1.3 : . .: .
 

:EITION, (Student): 1,21 12 
: (Student) :: 6 ;;...O.2 a ...13 . :..... ... .................. ...... . ... .- -......... -: .....---- .- - -.- --..
 

................................................
 

- ..... *-------.- -.--......:................................... . . ...- ------.---. ..-

RELIGIOUS PROFESSIONS. *mosS.126 2": c :::: 

:................ ........................--- - --.--. '--, '-....., .-..
 
II3O1I SERVICS ::se.1 : '3 3
 

C(SudIe :: 11.2 : . ll 113 

1:: 3. : o. 4 

:'IOF NOUSEOLD 3.1,1.5
 
poor c Epladliole lclii I -6
 
ai 01 poillt 6I to
eD :Cles 
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TILE 6.21 
nFLOTEIT CUUCTUISTICS OF 311V I OISEROLDS: I Of RliERs IN 2222222222
 

RCOIIDAIT UCYTORI m'.OUP.OFAI ?IllTT. II LIPID|TIYI 
Pl.y t1ITO 

: CTOIS OF ICTIVITT :: AVERAGE : FOOR : VEALTIY 
: . OISEII S NOISIOLDS : 

ILIC SECITOI : , I 2. 1 

.................................................. .................... ,

: IlSIESS/COIIERCE 2. 1.1 l. : 5.2 

........ . . ..
 
----------------------- ~- -- ~- -e~e~l~l~ -I --- --- --- - -- I- H- - -- - -- --I ---


AIIILJYEI :: !.1 * 3.6 : 23I
 
-.. . . . . . . . . .. .. . . . . . . . . . . . *... -- . . . . .
_ 


RANDICRAIFTS : 1.6 IA CA 

3 :: 9 

: IIIAIUY :: I.I 22I * I'i*1 


......
-- . . ... ...
----------------------- - -.. .... ---------------------... 


: TICUICAIL SECORI :: A 
IIICIlI. IStdeaill 2.1 - 1A 

SDFERIOR/COLLICI :: 3 3 
(Sldei) eog
DUCATIliO. 6.0 * a1 

, .. . . .. .
. .
 -- - - -. 


: RELIGIOIS ROFESSIONS l: a : 

1EUIUOL M I 2 2 22 

E11 l1 I 3 

10 SCNAY :
 
SECTOR Of ACTIVITY : 6.3 2 112 : 61.2
 

1 1 
*IOf IOUSEROLI 11E11E11 

Pot * Epooditmre hellos I - I 
2.0. N. I..... ll... t - 1i 
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TAIL! 6.26
 
EIPLOTENT ¢RCIRCTRISTICS of SUMRE MOSIIOLDS: IO INI1S IN
 
PIN1I SECIOIS Of ACTIIVI, ITE[IPEIITII CR01P.
 

CITI: iOPTI
 

SECTOIS OF ACTI VI?! :: IIJAE : O ULTIT 
2 :: : IOISIIOLIT : ROISIIOLIS : 

I.-tl II3I3332lsexulltag3lg zgl
plI Itl Igo I Ia32822lsu sI333IglIgLIzII2Z~t3333gZ~ 

3 PUILIC SECTOR :: .. : 3.1 z 2.1 : 
I ------ I ............. ... -------------
...................................
 

IISISSjCO1EIICE :. 11. 21.4 l: A6M 

.................................... ........., ..............................
 

M*9,1 I. f ... 

: AiIcla'UE : n! 'I. Set:.I ,
*... . . . . .. 
: AICLTURE :: I.A : I.O ,,'1 : 

.......................................
...... ....... .....
 

: IAIIICALS 2: 2.t0 : 1.6~ ; 5ll : 

...................................... ... . ...............
 
.....................- - ..
 

: RALTIDICAL 2 A 1 2 

: TECCAllll ISICIOI :: :+:INI SECOEUATION 4RICTO(S udnt) :: 6.1 5.2- * .-------------...... ............. 'D ...... TI ..... 2
11CTO(Stidest) 2 .4 $.1 84 

2SUPERIOR/COLLEGE :
 
EIUCATIOI1 (Student) :: 3.5 

... 
'11 

. 
l.ot6,
............ .................... 


RELIGIOS EDICTIn ::
 
* ....+.(S tudent) : 3I.1 : .2 1. 

- l............. . ...----- .7. ...... o.
 

RELIGIOUS PROFESSIONS 2: 1.3 : O.1 
. .....----- -. 

S 
.. ...... . . .. --

*.......................-
VICES 6.1+ ..... . .. 2
10Sl3=IIIO :: 50 . .,2......-


................................ ............ .........
 

ROUSEIIVE :2 2T.4 24.6I~ : 113l 

S: -.: .... I 
** . . .e 

I 1110 111 11 

N I OF 109SE1OLI 11113.
 
Pos, " Ple IaI
E1ptdlta llo 
hoLtkhI xpeilture Ielle I -to 
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TAIL! .,2
 

[PLOTIIT CRICTERISTICS or Scilly IOISEIGLS: IOF 111111S IN 8883241
 
SICOIDAT SECTORS 0 ACTIVTIY, ITERIEIIIE GOIP.
 

CIty: 10WTI
 

SECTORS Of ICTIVITT :: AVERR : O : 1IEATIT 
* 	 :: IOISiOLl : ROINOLIS : 

: ILIC SICIOR :: 4.3 * 5.2 : 4.2 
............................ 	 -.-... .... .......- - ......
 

: 3ISINEWS/COhIICE :: 1.1 .3 : L5.I 
.. ............ ........... 

10CLTI V 1.1 . 1
 
. .. 
 .	 . .. . . . 

AGIVTIE : . • ',4- : 6.o
 
....... ... ......... '2 .1 1.1
: 111llUPTS --- ---------.......:/ 'IA ;. 2-.1.....
 

............ . 5 r........
S...	 .... ......................................
 
111,11 1. , .OIII 	 , -


----------- ............................ ................. . ..........
.
 

* 	 11 S. <S.: 	IEATI/IEDICA :: 1.
6.3 
.............................. o.. ..... .. ...
.. .... 


11 ITAItiN :: 6.1 * 66 6: SEOAYIDUAIN:
 

TECE3CA0 SECOIII :: 	 .. 1
: 	EIlCATION, (Stideil) i .6l ;: 66. .
 

................................................... ...... ...... .....
 

------ *.......................:: 6.6 	 .....
 

: 5h1U101/COLLEGE :: +';+ +
 

.................................o.......... .......
. ....... ............. 

: E I(Sitnt) :: 6.6 .. e .... 6.1 ...... I.6 

.............................. . ............. ............ 

REIIOSPlPSION : 6.6 ! i6
 

IOIOllSl IlICIS :: 1,I 4 2,I - l.l63
 

a O
IO SEI M26LII 


Ielthj EzpumdIIlm e nI n 6 .I16I I III ~ IIN IIIIIIIIIIII II 

$I Oa OEL11111 I 
Peer ' l zpemltlve ..l 	III.I6to-
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1IFLOTHIT CIAIUCTEIISTICS of S1VTIT IOOSElOLIS: IOF 111113 I 
TaIL. 1.,1 
ais."" 

11I1111 SICTOIS Of ACITI. 3!kIfl lITOUl Clt?1. 

CIll: lullS 

2 SICTORS OF ACI VIT! :: AY[IAG1 : POOR : IUiLTI! ,
SECT: 	 IOIOL :Pool1111
 

,* 	 , * . 

PILIC H1CTOI
: :: 5.2 : 4.2 2 15.0 
.....
2 ............---.......... ..................
 

S............... .. ............................. ...................... .
• iSINlS/OIC .: 15.4 2 15. : .6I' 

.
 ... . . . 

S. 	 .. .. 

CIL 	 ,Ill 1,06.
 
............................
 

:ILI T :: 18 7 2's 
.............. ....... 

: 	sIcnITIT II I :: 1. 14"" * u 

.......... ...................... """."..... . . ....... ...
 

: TECAICAL SEC011lt : 
: IllCITIO1, (Slidelt) :: 4.4 .4.3 . 6
4I 


- ...----
................................... ........ ..---- ......... 
: SIFUIOI/COLLIGI : 

INCITIO, (Stodolt) :: 2.1 - 2.1 O6 
.................... 
 ...... 
 .............. ........
 

ULIGIOIS IEDCATION :
 
d(Studt): 1. : 21 * 25
 

........................ ...-.. 
 .-. 	 ........
 

2 	MIIGIO0S 10FESSIOIS :: 1.8 : 12 : 
.. . .... . . .... ..... 	 .. ..... 

...2 ....................... .............. ........................ 

IOIEUFE: 1.4 : 1.125 
*............. ............................... ..----

* .* * :. 

O J 10.23 16.1 I0 

I UOOF I0S[1OLD 1113111 
poll 1pemdltt ehellos i-I
 
hlItl ' Iponditure helles I-If
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1IPLOTHIT CIiACTEIISTICS OF 3liT IISIIlOLIS: j or KIIII l"
 
SICONDAR! sCTOUlOf ICIIYIT!, IT lIFIDI1I mOPp.
 

CITY: Kills 

: CTOIS Of ACTIiIt :: AEI : P : IILTIT 
1: : :
IOISEIOL INSiOLI 

RUINiS/COl :: 2.3 : 2.1 : 5.0.: 
............. .. ..... ...... ........... .-.
 

* a .~o•e 

* .. . - , - ............................................ .. . , ........ : I~6- .... ,..
.....
: AIICULIUI :: 1.I :- *2.V 

: I C91,t11" :: .1 0 .... !,!: lI. 
....... ,..... . .. ..
 

* WJRIATS ::.. 2.2 I 2.2-1 * O5. 

- ... - .......-......- :
:..................................... . ..... , . I-. ... 
................................
 
11 1 ,1 /lIi I I ,1 "./ ' : L/IAL :: 0.2 : IIl * 0O0 

........ .
.......................................... 


: SICOIIAIT IICATIOI :: . . 

- -(Stude)- - :: . ..... .... 6. 

TICIIIL SECOIDAIT::.
 
SIIICATIOI, (Stndent) :: 1. O
v. I4 


.....................................................I -......... :
 
SI.UOI/COLLIGI :: " 

. .D.CA.ION, :: . . . . ... .. .(St.deIt) ... 


:UIGIOUS EIICACTION : :, 

.................................. .... . ................. ..
 

. ...... . .. . .... .... 

: $ISdIO :: 06 OOI OtOI .......................................... . ...........
 

:..... ................. ..............- .... .....-- .. ..-.-- .-......• -............

101111 :: .4•0
 

: 30 SICONIAII :: 
SICTOI Of ACTIYIT :: 1.6 36.2. ' 66.6 

I 455.6 U1.1 46.0 
I •6ICOUSOIOLD 111113 
Pit? a ixpeuditeie hellos I - I 
Ial!tk xpendlturo hellus I - 11 
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TIL! 6.1 
1I1LIi1 CIAIACTEISITICS of SU3!IT IOOSIOLIS: I OF UI11S IN
 
nIllla SiCTORS of ACTII!, II 1IPlIIII1 G011.
 

CIT: T01101C105 

NCTOlS OF ACTIVIY :: A101AGE : 101 : IKALTT
 
IOISIIOLIS . IOIIOLIS
 

* 	 .. . . 9 

1ILIC SECTOR :: 21 z 1.2 : 5.1 
-.............................
0*0 	 -. ........................
 

: IISiflSS/COIIUEC :: : i.s : 4.0o. 
...................................................................... 	 .......
 

. .... .... . .. 
 .. . .......
 

IAGII/1ICALI :: 1 : 1.6 .: 1.0 

. .. 	 .. . . 

: IAIDIAFLI :: 24T : IU 2 
............................................ ......


: SIC WIT IHCATIO ::: 
(Illist) :: A41 lot32 ....... ----.. .......
-------........ ........ ........ ..... . ............ !:
 

: 	 HCHICL SECOPIIT :: 1 

IDICATION, (Stdet) :: 6.5 4.* 01 

S:PUIOI/COLLIG : 
: $LEIICiTIOI, (Stlemt) :: 2.4 : 2.5 

....S--..... ..... . . .00.. .. 


ULIGIOIS EDICATION ::
 
(Stdent) :: 2.2. :, .0.6 


:.......................... ... ....... ,.. . .......... . .. ..
 

: IVOIS ?IOftSSIONS :: 4.2 : 4.3 .6 4 

IOISiOLI SIIVICIS :: .5 : lot : 14.1
 
..................................m.............. ............
 

.:f 6 : 6J :it.2 

a 3 819222 9 llllxssssglss Ias a I I162 Jl6lllls l l l ll l 

l I OF lOISUlOLI I1IB[31"5 
Poor • Ezptmdlthro hecllos l -5 
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IIPLOTEIT CI.AWCTIISTICS Of SIElVE! IO1EIOLIS: I OFP I[IS 11
 
SC1€R0T SECTORS Of WCTVITI, ITEI I1II .OIF.
 

City: THOIOC1O1
 

SECTOIS OF ACTIVITY :: : O :mVUC ELTIT 
IOISEIO1IS : IOISiOL1S : 

PSILIC SECTO! :: 2.4 : 4.3 : 2.1 
................. 
 ....... . ............ 
 .
 

USINESSCOEICE :: : 6I :M.O 2.0 
............................
................
 

. ... . . l . a.. . . . .
10a.* M. a IO 

: ACRULtI! :: 6.3 : .. *+6 
*......................................-.........................
 

: IAIDICIT :: 5.6 : 6.1 : 3.6 

......................... 
 .................. 
 ....... ... ......
: ElTI/IDICA IO :: 6.4: 6.6: . 

: (Sldell) N O.4 .3 

:TCHICIL SICOIT! :
ILCITO, l 6.4 Sl 1.On :: : : 
*....... o.......................... ....
 

S:COJIARTOIITOLL I :: : a
 
: C l(Stude nt) :: 6.4 : 6 : 1.t6
 
*.......... .... ........ -- . .
s----------: MIGIIICA COIION :: 

O M: T(S tudelt) :: : : 1.6
 
.............................. . ............. ........
 

......................................... - - 
: RELCIISEDCAIO :: CATIOI, ( SSINS :: 6.6 : 6.6 : 0.6 

(ISHGIen :: 6.6 : 6.6 : 8.:ELIIOS POSI ONS :: 6.6 6.6 : O@6 
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. .... .
 

S. . 
I III I :: 12.1 : 10.0 : 1.3
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SIOAI IICITIO7:: : 
(St1111t) 01, I
 

..................... ........ . ....--.--

: IEICCAL SC0 IOIAt:: 1: 1: IICATIlE, (Student) :: 2.5 : '1.6 4.1 
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lLE 61.31
 
IlFLOIII CIACTIIRITICS Of SUI11 IOISEIOLIS: I OF 1IR11RS II U"'"'"3
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t1111. 111 
IIPLOTIU CIAIACIEISTICI 
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STATUS :: BRCE : POOl : VIALTIT 
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131188,
 

llPLOTINT CRIIACTIRISICS:
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1111,0I 6.40 

$fiAlls of IIULOYIIT 00 1111115 IIfJULY 10 (1) DYsEHIIR. nor: 

PIlAI SICTOi OF ACTIVITY 

CITY: IOL11010
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.. . . .. .......... .. . ...... . . . ... .
. . . 

IMLOIIt :: 0II : 
I: Otii :: : ..AL SECTOR 1.1 14.6 :1. 

...................... ..... , .... ,. . ,,.-, -...... ... ,-.0 


0* . 0" 

IIFOIAl SET.:3.,31', "0, : I , 

*.....................................................-;" ! " !'i2......2Siil ........ "
 

smssssn . st~~Mssssznmusi ns S s. usss . ssn u Sa8 

* , * itIt. 

*.1 I O*I L l l .i 


IIRRl FudlOYirohl 1: 62. :I62: 6. 

*nliE -.hpsidllnru Deiles I ! 



345 

IMMI11113LnIfOTIIIT CEiACTEIISTICS: 
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IIPLOIITI CIAIUC?EIl3?iCS:
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|ILOTINIT CItlACIUISTICS: 

iTATS OF 1PLOTllT OF 1iLT WIIOLU 11313s, (I)i ITIlllllTU mOUp: 

Ptlld! SECTOR OF ACTiIT/ 

CITY. Rllsh 

IOUSOLIS IOTOLIS 
* :. * 
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T*3116.46
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UPLOTHI1T CIRtCHIISTICS:
 

STTUs OF EIPLOIIEIT OF A1LT 10SIIOLI 111111; () IT IIPIITIIn lOU?:
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IIFO11T1IUICUITCS: 
?IICEITAG OFIIEPLOID hilLT MIOIOI FiIiU, 3T IIUIITIU t!ItTILE TALL! 6.4? 

33333311113 
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LOMlN CIAcACTiSTICS: 

HICITAI OF IIIPLOTI3 1lL? IOISEIOLD 311111, 31 |Ii IJIg 1p?: 

CITIS: 311310, KOOLIKOIO, SIKASSO, S1605, IOlI, KATIS, T10110iOgs ANDGAO 
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EICATIOI LEVEL OF ADULT IEOSEIOL) I IE13, ITIIFENDITIIE iOUP: 

CITIERS: 13110, IOILIEOIO, 311330' SEGOU, IOn!T, CATES, TOIEOUCTOI, AID CIO 

• 	 :. . . S 

EDUCATII :: : Pool : RUTIEIVEL AIKEAGE 
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TAIL! 6.51I
 

INCTION um of IULT IGISNliLD IIllS, ITll0IIDITll CONP: 
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BUCTINI ulL :: MiRAG 	 : 1001 : RULTIH
 
: 1001 1::3 : S :
 

30 IDICATION :: 50.6 : 5I.3 : 41.2 

ILIITAIT :: 17.3 153 IM 

......... . .. . .....................
 
I 	 * 

I :S.lllllS 
+
. . . . + ... ". . f S15? S .. 4"UCUO .. .... I.TI. ++ 2 .4 l l .. 9,,'Jm
 

......................................... .....-..-...
. .......... 	 .
 

ITICAIOU/COIDII : 	 .... 104. 0 

* T 111010IIGl :: 2.. * 13 0 

. ..... ........... .. ... 	 .... 

. .. 	 .-.
.... . .	 3.........
 
IT1
IIlIllOIS 	 . : .... 2

* i a h . 

i. ... 0.e .... .. . ..... .... .. .. + ,• 

Per' Ipma~tr hell I -I 5 ++ 'I'' 
,sI4 zualu Decl.. .. 10.... ++.. 



356 

UIE 5.14
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TAIL! 1.11
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REGRESSION RESULTS: ALL CITIES
 

MODEL: DOUBLE LOG SPECIFICATION OF THE CONSIMPTION
 

FUNCTION ESTIMATED SEPARATELY FOR POOR HOUSEHOLDS, WEALTHY
 

HOUSEHOLDS. AND THE SAMPLE AS A WHOLE
 

NOTE 	Statistical Test for the Difference Between Poor and Wealthy 

Households: 

Null Hypothesis: H B, - B e " 0o 

Alternative Hypothesis: H,; R, - B21' 0 

T statistic where the null hypothesis H,,' 7'posits: thati,. the 
difference between, the. estimates iis, zero, 

t 	 (B, - B ) 

(s, + s, ') 2*COV (BI, B 2) 
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ALL ICITIES:
 

NOTES: DOUBLE LOG SPECIFICATION OF THE CONSUMPTION FUNCTION
 
ESTIMATED SEPARATELY FOR POOR HOUSEHOLDS, WEALTHY
 
HOUSEHOLDS, AND THE SAMPLE POPULATION AS A WHOLE.
 

The double log specification was also used to estimate the 
elasticities of demand for all cities combined. Due to the presence of 
heteroskedasticity, the econometric analysis presented in chapter 7 
focused on the 5 Southern cities. Section 2.2.2 outlines the statistical 
test for determining whether or not the data from all cities could be 
pooled. It should be noted that estimated coefficients remain unbiased in 
the presence of heteroskedasticity, but are not minimum variance 
estimates. With this in mind the results for the pooled sample -- Bamako, 
Koulikoro, Sikasso, Segou, Mopti, Gao, and Tombouctou -- are presented 
below: 
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:O1SEIOL BD :: (.116) (1.111) : (.1511) (.542) : (.104) (1.427)
 

:IILLS R170 	 :: 1.4434 : -0.1082 : 0.6231 
:: (.JIM1) (-.11) : (.162i) (.315)(1.633) : (1.1736) 


:IdJlsted 3 	 :: 6.811 : 0.1516 : 0.2111 
- - -- - -... 	 - . .. .. .. .. .. .. .. .. .. .- .. .. .. .. .. .. .. .. ..
 

:7 Statistic 	 :: 3.03 t : 10.21 22 : 26.16 st 
~...--


:Iumer of Iouseold: :: 450 : 535 : 135
 
........... .....N..*- ............................- - - - - - - 

.Zzz::s2:zzgsszttzgzzazzaazuazzzuzstgazusztsauaasazuzsaaguxzhuxxs~zazzs~zusmszs
 

It: 1lg1lflcant at .05 	 Poor: Eapenditure Delies I-I
 
t: SlialflcamI at .Al oleatil Epeadlture Decles I-10
 

Stuhdrd Errors ad T Statistics Is aromoses,
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TIL: 11
 
ILL CITIES 2838288
 

RIGRISSION RESULTS: lodel aDouble Lit Specification of tie Cosmuptlia Fa tie 

:IDPINDENT ::DlWP !l TAIIAILE: Total Per Capita Rallj Calorie C miptlllt:
 
:1ARIABLES
 

:: POOR : IALi : ENTIR SIPLE
 

:M CAPITl EIPIT7 	 ::112 1a.4424 .411.66 	 : 

:: -(.6445) (24.5II) : (.6422) (10.115): (.622O) (35.262) 

S..........................::................................................ 


:lJCE PRICE 	 .:: : -1.3$11
6.62t : 1.1232 
:: (.1364) (l.lllI : (.3624) (-.117) : (.3113) (.671) 

........................-. :........................................... a................... 

:IILLT/OGIMI PRICE :: -1.431 : -1.270 : -l.l1M It 

-..(.1811)(-2.313) : (.1i77) : (.MIT)
(-.12) (-2.41T)
 

:fiA -UTEI PRICE 	 ::: -6.165 -: -0.26 2 : -0.172 a2------------------------------. .....................................................a..........
 

: -..(.1112) (-.231) (.1141) (-3.121) : (.6111) (-.60) 
:111F PRICE ::-6.1375 * 61TH~ -1.14711 

:lOll 	 :: 6.27t It : 1.1st I
PRODUCTION : 0.1314 82 

:: (.6437) (.112) : (.6430) (3.612) : (.1311) (6.418)
 

:i1iLY SIlE 	 :: -I.6164 : -6.164 -0.62l2 
:: (.61) (-.544) : (.6211) (-3.2l0) : (.6213) (-.123) 

:RATIO: IOF ADULT EIIIALENT :: -1.1373 : -0.3723 I2 : -6.26l1 It 
:IIITS/I Of NODSEIOLD 11IIRS :: (.1501) (-.160) : (.1176) (-3.111) : (.6112) (-1.71) 

:SIS0 2 	 :: -6.0516 : 6.6201 : 1.113 

:SEA3ia3 	 ::-6.1123 : -6.0213 : -6.l6421
 
::: 	 (.063) (-1.363) : (.6576) (-.376) : (.642) (-1.600)
 

S.............................::...............................................................
 

:IDICAiOI OF :: -6.161 ' : 6.llsl 't : -6.10t4 Is 
:IWS[IOLD lAD :: (.0535) (-1.11l) : (.0363) (-2.755) : (.6334) (-3.141) 

:Ad Jited R :: 0.5266 : 6.2255 : 6.5363 
--------------- -......................................... 

:1 Statistic 	 :: 61.022 : 26.6 It : 150.18 21
 

:Nlnbor of 10us1old 	 :: I2 : 330 : 1650 

s: Sl$u1 	 Poor: -6
ltcalt at .6 	 Rzpoditfre Doellea I 
2: Slualficatl at .16 healtl: Ezpouditmre bIelile I-16 

Stauard Errors and fStatistics In Parsutlosos 



APPENIX 6L
 

REGRESSION RESULTS: FIVE SOUTHERN CITIES
 

MODEL DOUBLE LOG OUADRATIC WITH PRICE-EXPENDITURE
 

INTERACTION TERMS
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ROO: 1OUBLE LOG QUADRATIC II1 PRICE-EIPEIDITURI i1[TRICTION TEllS
 

UMESSION RESOLTS, (FIYE SO11111 CITIES) 	 TAIE: 1.11
 

:ID[IPENDENT 	 ::DEPINOEIT TARIABLE: parchased Qsatltles for fersa Per oil 

ICE 	 1111111/33315331323S383SIILLET/SORGIIi:YA:ARLS 	 N C : 3 011011111333333 

:11 CAPITI 11PEADITIRE :: 	 1.1610 -1.1061 
1: (3.2134) (.313) (.111) (-.Ail)
 

................................ ............................................................ 
:MR CAPITA IPUITU1 SIARIu :: -6.011t " : -a.s211

(.1131) (-2.16) : (.1311) (-.At,: 
:........... :......... ................................... 

:liCE PriCE :: -3.6911 s ".1t61(1.1161) 0.111) (mill) (-,)
 
*...............................N .........................................................
 

:NICE P3ICE-EIPENDIORI :: 6.1121 ' : .4133
 
:IITEUCTION T[U :: (.5Si0) (1.131) : (.1118) (.LU3)


- -.........- ....... : .......... f . ..... ... . .... n......
 

:I|LLT/SOGIUN PRICE :: 	 1.412 '2 lT: 	 : (1.125) (3.333) : (2.1421) (-.423)/ 
....... ..... ......... -........ ... .......
 

:iJLLET/SORGUIo PRICE-	 -O.151i : 1.11l:: s 
:AIPEIDITUIE INTEIUCTION T111 :: 	 (.1141) (-1.11?) : (.18i6) l.ll1 

:1011 PDI1CTlOI: RICE :: 	 -6.161 -6.015? 
WHO(.444)-1.42) : (.11211)(-.112) 

. ................... .......................... ......
:. ......... 

:101 PIOCTIO JLLT/ :: -0.016l -.1616l 
SOE :: (.t140 (-.216) : (.113) ,.111).:S..... ... ... .... ............ .... .......0 

:0111OH IZE :: -6.16 ' -6.4211 ' 

.l: 	 (.1i1W (-2.11): (-.1113)
) (.1113) 
. ........................ : ........:RA17O:....1OF ADULT 1IAL1T :: -l.1116 .......................... -0.1153 : 

:1113/I O ROUSEOLD IEIS :: (.1132) 0f.263) : (.(.1) 1.112) 

N .6534) (.256)0 (.6111) (.616).......................................................................................
 

:SISOI$N :: 1.1i63 * 0..11 
S at (.6133) (H.235): (i.01) (2.Il3) 

:.CA.IOI P . :: . -.ll1l 	 ...
 
:IUSEOLDiAD :: (.61514) (-1.5l6) : (.6511) (-1.61): 

-............ .................. . . ... 

:IIL?,S RATIO :: 	 6.6346 : 6.312J u3 2 
: 	 : (.23l6) (.361) : (.1127) (2.5l0) 

:Ujutled l 	 :r 6.3332 : l.2ll1 - 

. -..... .....- :............ i........................

:7 Statistic 	 :: 42.21 : 24.43 to 
:..................................................... ........ --

:hiomer of Ietseidot :: 11 : 134
 

OTE: (I) ll: Ilgllllcllcl at .1:(II).1: lllnl at.10Al; (Il)"la|ird Errrslli ? Stts11;u0081 	 ll1 (I:I 
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10311: HILL! LOG 	 IN7EICTION T11SQUIADRTIC fill PRICE-EIPEDITIRE 

81013us10 RISULTl, (FIE S01TI CIT1S) 	 AILl: T11 

:JIDEP[IDEfT ::EPIIDU? YAIIILI: Perelased liatitles Per Persn Per Oil 
:VAIIAILES 
:usiscza33sss3aaa 	z:5338:z33ia833'I s3ITm.33a:23tIzh2333a3uaa:
 

lIPiRDITgI. .I37 

:(2::7) (1.8I5) : (2.l45) (-.21)
 

:1 CAPIT7 	 5 t : -0.1127
 

........ .. . ..... . ..............
 

:Pl CAKA IZPIRDI!II 531l 	 :: -l.0142 * : 40.1226 
N (.i11?) (-1.611) : (.iH3) (-.il1) 

.........-...................- a....................................I 
:MIAflT-ITTI PIR 2.622 £ -2.351HICE 


(.l51) 	 (2.411)
: :: (3.05l) 	 (-.51?):
 
..... S...........
.. .............. 

:PEAU?-IUT11E PlICI-EI0IIITlI :: -.l4 Ii l.0163 

:IITEIATIOI Tll (.1101) ;-2.il) 3 (.2436) (.2!) :. 
. ............ 
 .............. 
 ..................................
 

:1111 MI Moil1 -2.6241 
.:. . . . . : (.Til) (..1):1) (1.1101) (-.Ml) 

:3111PRICE- :: -0,12 : 6.1ll0 
:11I1117I II[TEIOCTIN :3 (.1111) (-.M1) : (.32) (.M3) 

-.--............................. 
:1011 rIODCTiOI: 1EATS 	 :: 0.126 : -6.31137 . 

::3 1.I02) (.266) : (.1141) (-.173) 
........ .
. ... 	 ..... . ... .... 

:1011 PIMCTIO7111: lEA1 : l : -0.6324 to . 

3: (.1261) (All) : (.26l5) (-.031) 
.... . ...... .......... ... ............ .. .. Z .. .........
 

:FAIILT SIZE 	 :: -I.2211 -0"t,
" 	 l
: : (,0165) (-2.350) : (,10l1) (-i.ll): 
..... .....-..... . .................. 

:11110: 81oDfl IIDITALl 3: -0.2567 : .' t0tl67 
:11II/I 0? IOSIRLD 111113 :1 (.111) (-4.342) : (,22H) (016) 
..................... 
 ... . ...... . ...........................................
 

:1SI 1 
. . 

:: 	 -I.0I55 : -t.522 t2 
(.1711) (-1.246) : (W222) (-,2ll) 

...... .. .... ... .. ... ...........-
 .. ...
 

:5I1*301 	 :: -|.4065 " 11225 Ui " 3.
(,1121) (-3.111) : 	 (;(-.) 1.)
 

........ .......... I.. ..... ....... ........ .... .------------

:lNCITIO Of :: -I.111 : 0.242231t 
:IOIE1OLD UEl :: (.0511) (-2.118) : (.01) .61) 

... ............................ 	 ~ ..
 

:IllS 3l715 	 :: -IIll : 8.12l5 ' •: 	 : (,till) (-.0i1) : (,I54I) (2.656)
 
32i353Oi333iBi322i33333*U333U 	i 3SiuS3iiggi~iiiiU iigiiiiUSU.
i II3S333Si3332gig3Sg igi8S
:8lad ntd I ae a111:: 	 :I 6.2660 

g3

........................ ......................... ....... 
 . ..........
:1 SIlltc ~ :< 83.24 " : li,t2i -" :. 

.............................. ....................................................
 

MNhi of 11sel1olds 	 ::. 812 7 :H 652 
I Ia astpO lseen azgi:agit taaaussau.alBantaiasilaus Iass I I aas lt i a13,.?38lau mg. ,i. 

3011: -M-$$:_ SltoW cicee4*31):Ig~~mcat .'1"10$vi'l:Aen (M1121 	 lmAll I Stvts fnIIIi)
e'tniua 




Ion: M0ILE LOG OUDIIT|C VITI PlI1-EIPDIIil INTEIRCTOI tlS 

TWU.1.11: RIG1ESSlD1 IESULTS, 	(FIVE SOUTUD CITIES) TA1: T.1T
 

:IKDEPIIDT *IJABLES 	 ::DEPIPIMT MAIMEI31: Total Fer Capita balli Caleris Coasuplilom:
 

:M CulATb EIPINDITUII 	 :: 5.T200 
: 	 : (1.0157) (2.TT0):
 

:M CAPITA [IFUDITIU S41111 :: -1.1111 IS 
: :: (.S1li) (12.314) 

:DICIPICE 	 :: .ITI 
H (3.11 (.410) 

:ICl PRIC-IPEIDIIII :: -1.2171 3 

:IItIICIONTlll :: (.123) (-WHO) 
.li............. . ......... N ............................... l
l 


:IILLET/,OIGII PRICE 	 :: -1.4110
 
:: (1.42) (-.112)
 

:IILLIT/SOIGD F2CI-	 :: !.141
 
:miJI3iTu mITElu.CTI01 T ii:: (.14) (.1II) 
: ....................... ..... .............. 
:l.l-IDTEI PRICE :: 2.1117 i 

:: (.103f) (2.113)
 
---.....
. --.------ --------

Mll? 11"1 PICE-	 -1.1111 It 

:11 171C1 	 :: 0IMD1TIR-	 -.llll 
,11 H:. 	 (1811 (.IlI
 

:IITEZCTIOi Till 	 :: (.1111) (.13) 

:1011 PIONCTIO. N: M.ITI is: 
- :: (.0223) (6.420) 

:FIIIT SiZe 	 :: -0.IIST 23 
.......-..... (-3.4):
........... N (.11) 


:117110: 0OF IULT 31111,71t :: -I.1111o 
:11113/I F10USIIOLI 1111113 :: (.1152) (-.114) 

:5110 12 :: -1.0321 
(.044) (-.714) 

. ...... ...-..- ................. 

:EL*SOI 3 :: -0.411 
.. :: (.075) (-.142) 

:111CTI01 OF :: -0.115 3' 
:1013110111 :: (.0al1) (WHO0.119) 

:Mujslei N :: .1SS 
.--------------

: 
-. 11111 101316LIS 1111 

:1 Stitl. :: 111.21 
as IIIsaI I aIntasI(111n11n am111a ast a a .10kesa a 8111111118sens S 

(01:, 34llelflce It..flli(llIW: 4:llmlllce Itl (ml)ShaaldirMM Id~ll.) It: 	 TStat 



ESTIMATED ELASTICITIES: ALL CITIES 

EL: DOUBLE LOG OUADRATIC WITH PRICE-EXPENDITURE 

INTERACTI.TR6 
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ALL I.CITIES'.
 

NOTES: 	 DOUBLE LOG QUADRATIC WITH PRICE-EXPENDITURE INTERACTION*
 
TERHS SPECIFICATION
 

The estimated elasticities for all cities combined using the double
 
log quadratic with price-expenditure interaction terms specification are
 
presented below. Note that the parameter estimates are unbiased, but are
 
not efficient or minimum variance estimates due to heteroskedasticity.
 
(See Chapter 7: Section 2.2.2).
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ILAIfiTIIflk ALL CITI1 TAIUL: 1.13 

:::s::32333:ZZE
 

10D1. DOUMLE LOG OIAIEATIC 1ITE PRICE-EIPEDITUE ilTEEACYiO TEUS 

:ICE: •O : lITihE
 

RICE w I IfiT : SAMEPE
 

3' 0:IPINDIT1IE ELASTICITY: : 0.61? 6.534 6.176 '3 

Staldard Error: 6.16O : 6.06 : 0.071 
:IT 1.!1 :.11
Statistic: : IMP 


: Illmlflcaice: : 6660 : 0
6.660 6.1 


.....................................
....................... 


: -11ICEELASTICITY: : 6.2 .: 

.

. 6.626 3t 

Stllard 76111: : il : !,l .ll0 
Stat tIs: : : 1.11 1,103MIM6I : 

TSIIiact : : 0.262 : 1.16 : .6o 

ClOSS-PIICE EL1STICITY: : 6.166 : -6.415 t -6.134 
: (lllet-Sorghtm) :' :::
 

Staldard Erri:: 6.163 : 0.16? : 6.11 : 
Statistic: -..T11 -1.363
344i1 


TSillulflcace: : 6.52S : 6.166 : .14 :
 
.333z3::32323::353333332332Z33333833UU3335333UU355333U33t3I33ZZS33SUZ33333U333UU33U3
 

• ::lIlThE!
 
: IILLE?-SOBGEUI : PO0l : VEALLT! SAMPLE :
 

111a.1,11-SOgR5 111 S "OR I~gg~tJ 1111,7851118 Sim[lglgl~lJ 

EIFIDITIRE ELASTICITY: : 6.16 I : 0.416 t 1.466 t' 

Standard Error: : 6.033 : 0.670 :,f 0.0 
: T Statistic: : 5.21 : .14t: 6.12 : 
TSigifictacs: : 6.660 : 6.60 : 

Ol-PIIC ELASTICITY: -1.6ll s : -6.6l0 # : -0.111 
S . . S 

Stallard Eror: M:413 1.111 : 6.326
 
T Statistic: : -.604 : -0.Il : -6.1
 

: TSsltcsalce: :. lAS .li1 : .1||.
 

COSS-PIICE ELISTICIT: : 1.13" : 6.14? : 0.441
:(lie) : : : -: 

Standard [ror: : Mili : 6.51 : 0i511 
TStatistic: : 1.6IT : : 6.i15M.2s 

: T Imlficale: : 1.03 : 0.76 : 0.12 
assezza::szzg gSamasgt g|agxzsaas238asasMassalggeasue$azsaeszzsas8aguS8a a 
': sllmillcnt it.SO 
'3: Igaitieamt at .05 
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ELISIITIES: ILL CITIES TAIBL: T.11
 
2RttIREZuIS22 

IOD;EL: DOULE LOG 111IATIC gIIi PIICE-RIPEIIITURE iITEIACTIOI T11IS 

: Wit-19ItPAaIT- amTTER: Pr 

:IENDITURE ELASTICITY: : 1.432 

: 

: 

111,:13SI131SEALT8T : SAPL 

6.311 : 6.461 

ag: 

: 

Staldard Errs::
I Statistic: : 

TSisnificaco: 

0.631
4.884 

6.60 

: 

: 

6.64 : 
1.811 : 

6.666 : 

06
.251 

6066 : 

.......................................................... 

O: -plit ELASTICITY: : -.111 -0.161 '1' -i.16 

:ta hrd Error: : i.211: 0.133 : 0.1S :
 
TStatistic: : ,5.t1 : -6.165 : -7.14 :
 

TSifl~lca.: : 6.188 : 6.806 : t.08
 .................................. i-~..........---.................................
 

: CROSS-PNICE ELASTICITY: : 6.811 1.632 I : 6.038 8 
:(lSto) : 2 : 2 

Staldard Eror: : 1.811 : 0.111 : 6.41
 
IStatistic: : 1.12 : 2.241 : 2.6I1
 
ST 0.631 6.624 : 8.83T
111k1ae,: : 


.fauaa aas aassluzz assauuasuusuazugazsgata$ags u::hzgzg xasgxxz:g 

S :22X: : : ITIRE : 
: EEP : POOR : VEALTIT : SiPLE 

EIPEDITURE ELASTICITY: : 6.564 " : 6.463 t : 6.l14 

Standard Erro: 6.141 : 6.122 : 6.132 
T Statistic: : .li57 : 3,10: 36S7 
TSillificlac: 6.661 : 0.618 1.0t
 

011-PRICE ILAS TICll: : -0.61 -6.41 : -0,545 

Standard Error: : 6.1i : 0.I68 : 6.3ll 
: 7 Statistic: : -1.1.4 : 6,1l2 : -.61T 
.Sigalflcaaco: : O.416 i 6.588 : 0.437 

........................................ 

............. ~lmlll~llil~l
...................


CIOSS-PRICE ELASTICITT: : 611.32! 6.607 O26J
: : 

:' (Psanat-httnr) : : :
 

Staldard firro: : 6.14 m148
: 6:243
 
* TSI tatistic: : 6 : 0.18| : 1.41

:T Silnlficnlce: :.1 LI 0~l
.161
 

3: lllificlst at .10 
8:alalflcalt at .06
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111ICIT0I: ALL Ci1 	 TAI! 1.20
 
1lllllll811
 

11IL: MILEL LOG UAIIATlC fIT PIICI-EIPURDITII! IITIICTION TiS 

1 MIlIHIT WHIILE x TOTAL PEI: 
CAPITA CALORIE[CSIIETIO1 : : : ENTilRE 

(Pirlcased * Roil boeteld) : M003 : fiLTh : lPL! 
:lllll3I2llltt33rllllllllllzllau1ll 11l3s*llllllllllll:alllltllllllllllsl~sllllllllll3llllll:
i.ts6E:flIIITvUR: : 1 :Sam: 	 8 6.1T$ st 

Stalndard Eror: : 6.026 : 0.62l : .121
 
T statistic: : 36.l12: 2I.414: 34.131
 
3I 0.60 : 6.666 0.111
Sllmlle: : 	 : 


* . 
............ ...........................................
 

RICE PRICE : -6.166: -0.111 : - 2.ll
: 

Stanard Error: : 6.463 : 6.311 : .311
 
:Statistic: -1.213 : -1.33 : -.352
 

TSlglllcace:: 1.111 : 6.111 : 0.12$
 

:IILLIT-SOHIiU fPICK: : -6.274 : -.136 : -6.2l2 

Stallard Eror: 6.11 : 6.150 : 6.12 
* TStatistic: : -1.111 : -.66? : -1.616 

: . . .T SlIIIIcm: : I.673 2 : . 6.1I4 : 6.165 

!11AilT-117IiE -6.16l -0.273 : -6.244PRICE: 	 : 

Stallard Error: : 0.2it : 6.32? : 6.311 
IStatistic: : -.115 : -1.11 : -6.165 
1S111tcalce: : 6.5TI : 6.46? : I.441 

-. .................................................... ................................ ,...
 
SUl PilCE: : -0.345 : -6.152 : -6.41 " 

Stallard Error: : 0.|11 : 6mm62 : 6.236
 
* 	 T statistic: : -1.l3 : -1.l2l : "1.57
 

Sigllielace: : t.261 : 6.6TI : .11l
 

' ignifclllnt at .16 	 Poor: helles I I 
28 s8lalflcall it.65 	 Iaiall
: iles 6 i
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