University of Pretoria etd — Gbetibouo G A 2004

Economic impact of Climate Change on major South
African field crops: A Ricardian Approach

by

Glwadys Aymone GBETIBOUO

Submitted in partial fulfilment of the requirements for the degree of

MSc Agricultural Economics

in the
Centre for Environmental Economics and Policy in Africa (CEEPA)
Department of Agricultural Economics, Extension and Rural
Development

Faculty of Natural and Agricultural Sciences
University of Pretoria

PRETORIA, SOUTH AFRICA

July 2004




University of Pretoria etd — Gbetibouo G A 2004

In memory of my Uncle Michel Bedibeu



University of Pretoria etd — Gbetibouo G A 2004

Economic impact of Climate Change on major South
African field crops: A Ricardian Approach

By
Ms Glwadys Aymone GBETIBOUO

Degree: MSc

Department:  Agricultural Economics, Extension and Rural
Development

Supervisor: Prof. Rashid Hassan

ABSTRACT

The vulnerability of agriculture to climate change has become an important issue
because of reduced crop productivity from adverse changes in climate, especially in

Africa.

This study employed a Ricardian model to measure the impact of climate change on
South Africa’s field crops and analysed potential future impacts of further changes in
the climate. A regression of farm net revenue on climate, soil and other socio-
economic variables was conducted to capture farmer-adapted responses to climate
variations. The analysis was based on agricultural data for seven field crops (maize,
wheat, sorghum, sugarcane, groundnut, sunflower and soybean), climate and edaphic

data across 300 districts in South Africa.

Results indicate that production of field crops was sensitive to marginal changes in
temperature as compared to changes in precipitation. Temperature rise positively
affects net revenue whereas the effect of reduction in rainfall is negative. The study
also highlights the importance of season and location in dealing with climate change

showing that the spatial distribution of climate change impact and consequently
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needed adaptations will not be uniform across the different agro-ecological regions of
South Africa. Results of simulations of climate change scenarios indicate many
impacts that would induce (or require) very distinct shifts in farming practices and
patterns in different regions. Those include major shifis in crop calendars and
growing seasomns, switching between crops to the possibility of complete

disappearance of some field crops from some regions.

Keys words: Agriculture, Climate change, sensitivity, net revenue and adaptations.
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