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Abstract Methods Multivariate Regression1

Objectives

References

This paper empirically investigates the effects of Zambia’s input 

subsidy program on crop allocation patterns and its relation to 

gender. I attempt to explore two important subjects:

1) Explore is whether the subsidy program affects crop allocation 

patterns for female headed farm households differently than male 

farmers. 

2) Investigate the impact of the household’s socio-economic and 

socio-demographic, market and farm characteristics, in relation to 

farm household’s crop diversification. 

Theoretical Model : Benin, Smale, Pender (2006) agricultural 

household model.

(1) � = �(��
∗ �,	, ∆��, ∆� , ∆, ���, �, ��� ∗ �)

�: Count and Shannon Indices. 

(2) ����
∗ = � �, 	, ∆��, ∆� , ∆, ���, �, ��� ∗ �)

Econometric Estimation: 

(1) Count Index – Negative Binomial Distribution

Shannon Index – Tobit Regression

(2) Multivariate Regression Model using the Logit Transformation

• Results from the Count Diversification Index show that the subsidy 

program significantly increases the expected number of crops 

grown in the farm. 

• The Shannon Diversification Index shows that among subsidized 

households, female headed households have greater crop 

proportional abundance across the farm than male headed 

households. 

• The multivariate regression estimation indicates that the subsidy 

program increases the land share allocation to maize and 

groundnuts, but decreases it for cassava and millet

This paper uses two crop diversification indices and a multivariate 

regression model to empirically investigate the effect of Zambia’s 

input subsidy program on crop allocation patterns and its relation to 

gender. Results indicate that the subsidy program has increased land 

share allocation to maize, but it also allows households to increase 

the number of crops grown in the farm. The subsidy has also allowed 

female headed households to increase their crop diversification

Survey Data

The data comes for the 1999/2000 Post-Harvest Survey (PHS) and 

the first, second and third supplemental surveys to the 1999/2000 

Post-Harvest Survey. Panel data for small scale households covers 

mainly the 1999/2000, 2002/03 and 2006/07 agricultural season.  

Maize prices comes from the 2001/2002 and 2005/06 Post-Harvest 

Surveys (PHS). Rainfall data for the 1997/1998 to 2005/2006 planting 

seasons come from 36 rainfall stations.

Source: Zambia Central Statistical Office (CSO), the Ministry of 

Agriculture and Cooperatives (MACO), the Food Security Research 

Project from the Food Research Group at Michigan State University 

and the Zambia Meteorological Department. Benin, S., M. Smale, and J. Pender. 2006. “Explaining the diversity of cereal crops and varieties grown on household farms in the 

Highlands of Northern Ethiopia.” Valuing Crop Biodiversity: On-Farm Genetic Resources and Economic Change, pp. 78-96, Edited by 

Smale, M. 2006. CBAI Publishing. 

Contact Information: msaenz@huskers.unl.edu

Count Index Estimation1

ConclusionIndependent Variable Coefficient p-value

Household Head Gender -0.00141 0.918

Subsidy** 0.03258 0.019

Gender by Subsidy Interaction 0.04175 0.15

Independent Variable Maize Cassava Groundnuts

Household Head Gender -1.053** 0.527 1.544*

Subsidy 3.878* -3.124* 1.035**

Gender by Subsidy Interaction 0.728 -0.822 1.478

Shannon Index Estimation1

Independent Variable Coefficient p-value

Household Head Gender -0.00058 0.973

Subsidy 0.02668 0.161

Gender by Subsidy Interaction** 0.09318 0.008

1 Using Negative Binomial Estimator

** Indicates significant effect at the 5% level

1 Using Negative Binomial Estimator – All crops Included

*   Indicates significant effect at the 1% level

1 Estimation for the five major Crops.

*, ** Indicates significant effects at the 1% and 5% respectively

Independent Variable Seed Cotton Millet

Household Head Gender -1.134* 0.241

Subsidy -0.389 -0.737**

Gender by Subsidy Interaction 0.065 -0.628


