
DEVELOPING INCOME PROXY MODELS FOR USE
BY TITLE II-FUNDED NGOS IN KENYA:
A TECHNICAL REPORT FOR NGOS AND

USAID/KENYA
David Tschirley and Mary Mathenge

Tegemeo Working Paper 6

October 2003

Tegemeo Institute of Agricultural Policy and Development
P.O. Box 20498

00200 City Square
NAIROBI, KENYA

tel: 254-2-2717818
fax: 254-2-2717819

email: egerton@tegemeo-org

��������	�
����
��

Tegemeo Institute Of Agricultural 
Policy And Development 

 



i

TABLE OF CONTENTS

I. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

II. Income Proxy Models: What Are They and How Can They Be Useful? . . . . . . . . . . 1
A. Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
B. Monitoring or Impact Evaluation? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
C. What Steps Are Needed to Develop an Income Proxy Model? . . . . . . . . . . . . 3
D. What Steps Are Needed to Use the Income Proxy Models? . . . . . . . . . . . . . . 5

III. The Income Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
A. Sample Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
B. Questionnaire Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
C. Training and Field Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
D. Data Entry and Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

IV. Model Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
A. Definition of Income Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
B. Types of Proxy Variables Tested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
C. Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

V. Using the Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

VI. An Overview of the Rural Economy in the Study Zones . . . . . . . . . . . . . . . . . . . . . 15
A. Crop Production and Marketing Behavior . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
B. Livestock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
C. Structure of Household Incomes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
D. Staple Purchase and Sales Behavior by Income Class . . . . . . . . . . . . . . . . . 24

ANNEXES

ANNEX PAGE
A. Sampling Guidelines for Proxy Surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

B. Proxy Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

C. Sampling Procedures Used in NGO Full Income Surveys . . . . . . . . . . . . . . . . . . . . 50

D. Enumerator Manual for NGO Full Income Surveys . . . . . . . . . . . . . . . . . . . . . . . . . 58

E. Selected Prices Used in Valuation of Agricultural Production and Sales . . . . . . . . . 74

F.  Model Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

G. Caloric Needs Used for Calculation of Consumption Adult Equivalents . . . . . . . . 102

H. Procedures for Generating Income and Income Component Estimates Using

SPSS/windows Syntax File . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103



ii

LIST OF TABLES AND FIGURES

TABLE PAGE

1. Target and Actual Sample Sizes for Each NGO, Full Income Survey, 2001/02 . . . . . 6
2. Predictive Power by Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3. Predicting Means by Income Component by Zone . . . . . . . . . . . . . . . . . . . . . . . . . . 14
4. Prediction of  Households into Respective Income Groups . . . . . . . . . . . . . . . . . . . 14
5. Top 10 Crops Grown in Each Zone: Percent Growing  and Mean Value Produced . 16
6. Top 10 Crops Grown in Each Zone: Percent Selling and Mean Value Sold . . . . . . . 18
7. Commercialization Indicators by Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
8. Livestock Ownership . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
9. Livestock Products: Production by Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
10. Detailed Income Levels and Shares, by Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
11. Aggregated Income Levels and Shares, by Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
12. Incomes by Per Capita Income Tercile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
13. Income Shares by Per Capita Income Tercile, by Zone . . . . . . . . . . . . . . . . . . . . . . 24
14. Purchase Behavior on Main Staples, by Income Tercile and Zone . . . . . . . . . . . . . . 26
15 Maize Market Position of Households by Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
16. Selected Household Indicators by Maize Market Position . . . . . . . . . . . . . . . . . . . . 28

FIGURE PAGE

1. Overview of Process for Developing and Utilizing an Income Proxy Model . . . . . . . 4



1

Developing Income Proxy Models for use by Title II-funded NGOs in Kenya:
A Technical Report for NGOs and USAID/Kenya

By

David Tschirley and Mary Mathenge

I. Introduction 

Title II-funded NGOs in Kenya administer a range of interventions designed to enhance the
welfare of rural households in vulnerable areas of the country.  Many of these interventions
are oriented towards USAID/Kenya’s Strategic Objective of increased household income in
target areas.  Yet measuring income in rural areas of Africa is difficult, due to the many
different sources of income and the methodological challenges of quantifying each.  The
expense in human and other resources of collecting, cleaning, and processing good quality
income data is beyond the capacity of all but dedicated research projects.  To facilitate such
reporting, Tegemeo Institute and MSU Department of Agricultural Economics worked with
NGOs to develop income prediction models which the NGOs could use in future years to
report on these outcomes. The main objective of this work was to develop an integrated
package that would allow USAID-funded NGOs working in Kenya to monitor rural
household income and income components using easy-to-collect proxy variables.  The
package was to include 1) sampling guidelines for the periodic income proxy surveys, 2)
model questionnaires for these surveys, 3) econometric models relating the proxy variables to
household income and income components, 4) SPSS/Windows syntax files based on these
models that generate the quantitative estimates of household income and income
components, and 5) a manual for operating the package. 

This paper details the specific procedures utilized to develop the income proxy method for
Kenya NGOs, reports on the performance of the method, and brings together in one place
each part of the package needed to implement the method. The next section provides general
background on income proxy methods; section III reports on the full income survey that
formed the basis for development of the proxy method; section IV provides details on model
development, including definition of income components, the types of proxy variables tested,
and the performance of the models, while section V briefly explains how the models are to be
used.  Finally, section VI provides an overview of the rural economy in the study zone based
on the detailed income data set collected by the NGOs.

II. Income Proxy Models: What Are They and How Can They Be Useful?

A. Background

An income proxy model is one part of a package of procedures that NGOs, donors,
governments, or research institutions can use to monitor rural household income and income


