
Hot topics
Global warming and 
climate change

Climate change and 
agriculture
The consequences of climate change impact 
on all facets of society and the environment, 
directly and indirectly, with significant 
implications for water and agriculture, now 
and in the future. 

Over a period of time, the variability of 
rainfall and extreme weather events are 
expected to have direct effects on crop need 
for water, water supply for irrigation and the 
prevalence of pests and diseases. 

Climate change will have dramatic 
consequences for food production. Crop 
and livestock production will be affected 
by increasing temperatures, changing 
precipitation patterns, and more frequent and 
intense extreme weather events. 

Higher temperatures eventually reduce yields 
of desirable crops, while encouraging weed 
and pest proliferation, which will also affect 
soil fertility. Changes in precipitation patterns 
increase the likelihood of short-run crop 
failures and long-run production declines. 
Agricultural productivity, production stability 
and incomes in areas of the world that 
already have high levels of food insecurity 
and limited means of coping with adverse 
weather will be reduced. 

Climate-smart agriculture: The 
second green revolution 



At the same time, the different regional effects of climate 
change will have an indirect influence on the market prices of 
natural produce. Since there is substantial uncertainty about 
where these effects will be greatest, it reamins difficult for 
governments to move ahead with policies to combat the effects 
of climate change. Nevertheless, negative impacts are likely to 
affect developing countries more given their dependence on 
agriculture.

While the agricultural sector is the most vulnerable to climate 
change, it is also a major cause, directly accounting for 
approximately 14% of global greenhouse gas emissions, or as 
much as 30% when considering land-use change, including 
deforestation caused by agricultural expansion. 

However, agriculture also has the potential to be an important 
part of the solution by reducing and/or removing a significant 
amount of global CO2 emissions. Reducing agricultural 
emissions is critical to achieving global climate goals. Farmers 
and food producers therefore need to use production systems 
that reduce greenhouse gas emissions, adapt to climate change 
and reduce vulnerability. 

The future impacts of climate change also need to be 
incorporated into project planning, with behaviour, 
infrastructure and investments all requiring adjustment to 
adapt to a changing set of climate parameters. The impacts of 
policies and laws set up to reduce greenhouse gas emissions 
or adjust to a changing climate both need to be taken into 
account.

Food security 
The spectre of food shortages, soaring prices and global 
warming has brought food security and climate change 
concerns to the top of the international agenda. Agriculture 
now faces the double challenge of dealing with the impact 
of climate change at the same time that it must increase food 
production by 70% to meet the food demands of a global 
population projected to pass nine billion by 2050. 

Feeding Africa and the world during the current period of 
climate change is one of the major challenges of our era. 
Without implementing adaptation measures, climate change is 
expected to reduce food crop yields by 16% worldwide and by 
28% in Africa over the next 50 years. According to the United 
Nations Food and Agriculture Organisation, the climatic 
variability and changing conditions for agriculture and 
fisheries production will likely have serious impacts on four 
dimensions of food security:

•	 Food	availability	
Food availiability will decrease in some regions due to 
a decline in food production from agriculture, forestry 
and fisheries caused by extreme events, changes in the 
suitability or availability of arable land and water, and the 
unavailability or lack of access to technologies and crops, 
crop varieties and animal breeds that can be productive in 
changing conditions.

•	 Food	access 
Access to food in some regions will be further constrained 
by climate change events that damage infrastructure and 
lead to loss of livelihood assets as well as loss of income and 
employment opportunities.

•	 Food	supply	stability	
This will be influenced by food price fluctuations and a 
higher dependency on imports and food aid in some regions.

•	 Food	utilisation  
This will be indirectly affected by food safety hazards 
associated with pests and animal as well as human diseases.

Recognising that enhanced food security and climate change 
adaptation go hand in hand, agricultural adaptation has 
become a key agenda point within the international climate 
negotiation process. Being able to transform agriculture to 
feed a growing population in the face of a changing climate 
without hindering the natural resource base will not only 
achieve food security goals, but also help mitigate the negative 
effects of climate change, boost green growth and protect the 
environment. Effective agriculture and climate change policies 
can also contribute to the eradication of poverty and improving 
livelihoods.

Climate-smart agriculture
The United Nations Environment Programme defines a ‘green 
economy’ as one that results in improved human wellbeing 
and social equity, while significantly reducing environmental 
risks and ecological scarcities. The first green revolution in 
agriculture began in the mid-1960s with the advent of high-
yield seed varieties and the increased use of pesticides and 
fertilisers. 

Climate change now necessitates a second green revolution as 
the world moves towards a green economy. This revolution will 
take the form of ‘climate-smart agriculture’ that sustainably 
increases productivity, resilience (adaptation) and reduces/
removes greenhouse gases (mitigation), while enhancing the 
achievement of national food security and development goals. 

South Africa is a water scarce country that has already 
developed most of its water resources. It is expected to be 
among the most water scarce countries by 2025. There is 
evidence that climate change will cause increased climate 
variability over the eastern parts of the country (mainly 
subtropical wet zone), and a further decrease in rainfall from 
the west (desert and arid zones) and over the Western Cape 
(winter rain zone). 

Warmer climatic conditions will necessitate allocating a 
higher proportion of water resources to agriculture, and this 
allocation will need to be efficient for all users, including 
agriculture.

Water is the factor that most limits agricultural development 
in South Africa. The total cultivated land area in South Africa 
is estimated to be 12.7 million hectares, of which 11.2 million 



hectares is dryland farming, and 1.2 million hectares is 
irrigated. Irrigated farms are responsible for 25%-30% of the 
country’s agricultural production. 

Given that more than 50% of water resources are already used 
in agricultural activities and that only about 10% of farmland 
is under irrigation, if climate change obliges farmers to irrigate 
more, especially in the western parts of the country, further 
pressures will be put on the country’s already scarce water 
resources and food security.

Climate change, urbanisation and the global market will 
dictate the choices of farmers in future. Changes in the global 
market and the impact of globalisation will also determine 
the profitability of agriculture. In some countries, the 
contribution of farming to the national economy will shrink, 
with potentially devastating implications for tens of thousands 
of smallholders and subsistence farmers. 

The road ahead
South Africa will need to overcome the many challenges 
of successfully transforming to climate-smart agriculture. 
However, as is the case with the rest of sub-Saharan Africa, 
agricultural development remains one of the most promising 
engines of economic growth and job creation in the country. 

In order to achieve this, suitable infrastructure and national 
policies will need to be put in place and be supported by strong 
institutions and adequate funding resources for research, 
technology and climate change mitigation and adaptation 
strategies.

PwC contacts

Jayne Mammatt 

Climate Change Project Lead 
+27 (11) 797 4128 
jayne.mammatt@za.pwc.com 

Chantal van der Watt 

Climate Change Project Support 
+27 (11) 797 5541 
chantal.van.der.watt@za.pwc.com

Kyle Mandy

Tax and Climate Change  
+27 (11) 797 4977 
kyle.mandy@za.pwc.com

Luther Erasmus 

Water and Agriculture 
+27 (11) 797 4106 
luther.erasmus@za.pwc.com

Kasief Isaacs

Renewable Energy 
+27 (21) 529 2741 
kasief.isaacs@za.pwc.com



pwc.com/za
 
© 2011 PricewaterhouseCoopers Inc. All rights reserved. All rights reserved. In this document, “PwC” refers to PricewaterhouseCoopers Inc, 
which is a member firm of PricewaterhouseCoopers International Limited, each member firm of which is a separate legal entity

PwC firms provide industry-focused assurance, tax and advisory services to enhance value for their clients. More than 161,000 people in  
154 countries in firms across the PwC network share their thinking, experience and solutions to develop fresh perspectives and practical 
advice. See www.pwc.com for more information. 


