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I. CLIMATE CHANGE BASICS
What is climate change?

Planet earth is inhabitable because of the amazing layer of

atmosphere that surrounds it. The atmosphere contains oxygen

that we breathe – a gas essential to human life – as well as a

number of other important gases.

The atmosphere also keeps the planet warm – in a similar way to

what a greenhouse does for plants growing in a cold climate. In

a greenhouse, sunlight comes through the glass, but the energy

is trapped inside, keeping the temperature warmer for plants. The

earth’s atmosphere does the same – it lets in the sun’s energy but

traps some of it, helping to maintain our planet at a temperature

hospitable to life.

Some of the important heat-trapping gases in the atmosphere –

we call them greenhouse gases – are water vapor, carbon dioxide,

methane, and nitrous oxide. The concentrations of three of these

gases – carbon dioxide, methane and nitrous oxide – are increasing

due to human action.

What happens when these greenhouse gases increase in our

atmosphere? Their heat-trapping effects also increase. Because of

the increase in greenhouse gases, the planet is warming.  This

process is called global warming.

As the planet warms, climates change. The two principal components

of climate are temperature and precipitation. As the average

temperature rises, rainfall patterns may also change. The air holds

more moisture when it is warmer, and this leads to a change in

the distribution of rainfall over space and time.

THE DIFFERENCE BETWEEN WEATHER AND CLIMATE

Weather is the temperature and precipitation that you

experience on a daily basis when you walk outside – is it

raining or snowing? Hot or cold? Sunny or cloudy? Climate

is average weather. Someone living in Sweden quite probably

owns special snow tires for their car and likely owns a number

of thick winter coats. Someone living in Kenya might see

snow only when they look at the top of Mount Kilimanjaro.

Sweden and Kenya have very different climates. But on the

exact same day in Kenya and Sweden it might be sunny and

35˚C – that’s weather.
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The Greenhouse Effect
Some of the infrared

radiation passes through

the atmosphere but most

is absorbed and re-emitted

in all directions

by greenhouse gas

molecules and clouds.

The effect of this to

warm the Earth’s surface

and the lower atmosphere.

SUNSolar radiation powers

the climate system.

Some solar radiation

is reflected by

the Earth and the

atmosphere.

About half the solar radiation

is absorbed by the

Earth’s surface and warms it.
Infrared radiation is

emitted from the Earth’s

surface.

ATMOSPHERE
EARTH



The special role of carbon

Carbon dioxide is the gas that is currently most responsible for

the global warming we are seeing as a result of human action.

Carbon dioxide is formed when we burn substances made of carbon,

such as oil, wood, coal, and natural gas.

All life forms are made of carbon: trees, vegetables, humans. Carbon

is the most important building block of life and it is an essential

energy source for anything that eats. Plants start the food chain

by taking carbon out of the atmosphere and fixing it in their bodies.

When we eat plants (or animals that eat plants) we are taking

their carbon and using it for energy. We store some of it and we

excrete some of it. When we are burning animal dung, we are also

burning carbon.

This process of plants fixing carbon, us eating it, excreting it, and

then with decomposition having the carbon go back into the

atmosphere is a natural, cyclical process. In this process the amount

of carbon in the atmosphere (in the form of carbon dioxide) is

maintained roughly in balance.

The problem of extra carbon dioxide in the atmosphere comes

about when we take fossilized carbon – carbon that has been

stored underground for millions of years – and burn it. There is no

way to bring that cycle of carbon fixation and liberation into

balance. When we burn fossil fuels – fossilized carbon in the form

of coal, oil and natural gas – we are putting billions of tons of extra

carbon dioxide into the atmosphere, upsetting the natural cycle.

And when we cut and burn trees at a rate greater than they

regenerate, we are essentially doing the same thing – putting more

carbon dioxide into the atmosphere than we can ever cycle out

in our lifetimes.
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WHAT ARE SOME PREDICTED IMPACTS OF CLIMATE CHANGE?

There will be many negative impacts of global warming and climate

change. To begin to understand the possible impacts of climate

change on agriculture, we can first look at the two principal

components of climate: precipitation and temperature.

Precipitation: changing rainfall patterns

A warmer atmosphere can hold more moisture. A warmer, moister

atmosphere can then drop more moisture at once. Heavy

precipitation events are likely to become more common in many

areas and the proportion of rainfall that comes in heavy events

may increase.

The distribution – timing and amounts – of rainfall throughout

the year will change in many places. Rains may come earlier, or

later, or not at all. Rainfall amounts over the year might stay more

or less the same, but the rainfall may be distributed very differently

– in less frequent but heavier rain events, for example.

Some regions may see an overall increase in rainfall. Other regions

are predicted to become drier, including most of the African

continent and in particular southern Africa.

Temperature

The average temperature on the planet is gradually increasing. In

the 20th century, on average the planet warmed 0.8˚C.

Some places on the planet will warm more quickly than others.

For example, the African continent is expected to warm about 1.5

times the global average, due to the large mass of the continent.

The Indian Ocean is warming at a rate 2-3 times that of the Pacific

Ocean.

Of course an increase in average temperatures means there will,

on average, be less cold days and nights and more warm days and

nights. There will be an increased frequency in extremely hot days,

more warm spells and more heat waves.

Hotter regions will suffer first from extreme temperatures. Some

parts of the world – Pakistan, the Sahel – are experiencing days

above 50˚C – temperatures never before experienced.

The quicker heating of the Indian Ocean is likely one of the factors

causing the current severe drought in eastern Africa. As the sea

surface temperatures increase, they warm the air above. The air

holds more moisture and there is an increase in precipitation over

the water, rain that in the past would fall on the Horn of Africa.
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Temperature and soil moisture are linked

There is an important relationship between heat and

precipitation that is very significant for agricultural

production – growing season length. In rainfed areas,

the length of the growing season is controlled by the

amount of water in the soil. Soil has to hold enough

moisture, or have moisture replenished through the

season, for the length of time it takes for a crop to

mature.

As temperatures heat up, soil evaporation increases.

Even with the exact same amount of rainfall in a season,

soil moisture can be reduced more quickly in hotter

environments. And if the rainfall patterns change such

that more rain falls in fewer events, soils may absorb

less water because they can only take up so much at

one time, and the rest ends up as runoff. Growing season

length is expected to decrease in most of Africa.

One final point to note with regard to the interaction

of temperature and rainfall: in drought situations, the

heat will likely exacerbate the drought conditions, as

soil moisture evaporates more quickly. Scientists are

calling these more serious droughts “global-warming-

type droughts.”
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Melting ice, glaciers, and sea level rise

One impact that has been much talked about is

the problem of sea level rise. As global temperatures

warm, large glaciers and ice caps will melt. As

water that once was constrained in ice on land

melts, it moves into the oceans. The volume of

this water is so immense that sea levels will rise.

Countries with low-lying territory will lose land:

Bangladesh, Guyana, the Netherlands, and the

state of Florida in the United States will be affected,

but many more countries around the world as

well.

Some countries will disappear entirely, such as

small island states like Tuvalu, Samoa, and the

Maldives. The country of Tuvalu has already

negotiated with New Zealand to accept its residents

as climate refugees when the country disappears.

Some countries, such as Bolivia and India, depend

heavily on the water that comes from melting

glaciers for drinking and for irrigation of crops.

Most glaciers are fast retreating, threatening the

loss of life-giving water supplies in a matter of

decades.
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Impacts On Agriculture

Less publicized and discussed are the impacts that will be felt on

agriculture. Africa in particular will be hard hit. As we mentioned

earlier, much of the African continent is expected to get drier, and

the continent is expected to warm more quickly than the global

average.

Across the planet, plant yields are expected to decrease with

increasing temperatures. Plants, like animals and humans, have

limits to the temperatures they can withstand. Important processes

such as pollination and grain filling are even more sensitive to high

temperatures – if pollination occurs during an extreme heat wave,

damage to pollen could lead to a serious reduction in yield even

if temperatures during the rest of the season are relatively mild.

The shortening of growing seasons in rainfed areas, or the change

in timing of rains that disrupt planting, will also have impacts on

crop yields.

Scientists who have studied both the climatic changes that are

anticipated for Africa as well as crop development under different

climate conditions paint a very stark picture of future yield trends

for Africa. The results of one study are shown in the box below –

listing the predicted average yield losses across Africa. Worst-case

scenarios, which nonetheless are possible outcomes, are far worse.

Source: Schlenker, W. and D.B. Lobell.  2010.  Robust negative impacts of

climate change on African agriculture.  Environmental Research Letters

5, doi:10.1088/1748-9326/5/1/014010.

Another scientific study predicts average maize yield decrease of

about 30% by 2030. Despite the difference in conclusion from the

two studies, it is clear that the impacts on maize production in

particular in Africa will be severe in most places.

Box 1: Average production losses by 2050 in Africa

           in selected staple crops

Crop Average percent production loss

predicted by 2050

Maize 22%

Sorgghum 17%

Millet 17%

Groundnut 18%

Cassava 8%

7



The most recent scientific analysis shows that for

every degree-day that maize spends above 30˚C,

under optimal rain-fed conditions final yield will be

reduced by 1%. Under drought conditions, yield will

be reduced by 1.7%. With 1˚C of average warming

on the African continent (the expected temperature

rise by 2020), under drought conditions, 100% of

the maize under cultivation will see yield decrease

exacerbated by the increasing temperatures.

Impacts On Women

Because of some of their commonly differentiated

roles, women can experience climate change

differently, and often more severely, than men. Their

access to resources like wood, food, and water, their

caretaking and childrearing demands, and their role

in major decision making are all factors that can

make it harder for women to adapt to changes in

climate over time and related weather events such

as floods and droughts. Because agricultural sectors

are so vulnerable to climate change in Africa, women

are put in a particularly precarious position; women

depend on the agricultural sector significantly more

than men for their livelihoods.
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Who is responsible for climate

change?

Industrialized countries have been

burning coal and oil for 150 years.

The cumulative effect of their

combustion of fossil fuels is the

global warming we are now

experiencing. The past responsibility

for the current concentrations of

carbon dioxide in the atmosphere is

called historical responsibility.

These countries are continuing to

burn fossil fuels extravagantly,

despite the dangerous situation for

lives and livelihoods created by

increasing the global temperature

and changing precipitation patterns.

Industrialized countries burn far more

fuels per person than developing

countries, and they owe a climate

debt to those countries that are

affected by the consequences of

their past, current and future

emissions.

309,975,000

22,421,417

34,207,000

7,782,900
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Canada
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South Africa
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China

Zambia
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Mozambique

Sources:

http://www.worldatlas.com/aatlas/populations/ctypopls.htm;

http://www.globalcarbonproject.org/
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3.1

2.1
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1.1

1.1
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(metric tonnes, carbon dioxide equivalent)

Population 2010

Box 2: Carbon footprints of selected countries in 2009
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2. THE GLOBAL POLITICS OF CLIMATE CHANGE

1992 saw the beginning of a process to address climate change.

 An international treaty was negotiated, called the UN Framework

Convention on Climate Change (or UNFCCC), detailing the

international cooperation that was needed to prevent dangerous

climate change.

In 1997, countries agreed on further steps. The industrialized

nations agreed that they would reduce their emissions, on

average, by 5% below 1990 levels during the period 2008-2012.

That agreement is called the Kyoto Protocol, with the period

between 2008-2012 called the first commitment period.  After

the Kyoto Protocol was agreed, the United States backed out

of the agreement and more recently, three additional countries

– Russia, Japan, and Canada – have announced they will back

out of the Kyoto Protocol and not sign onto a second

commitment period.

To be very, very clear: the Kyoto Protocol is the only existing

legally binding agreement that requires countries to reduce

their greenhouse gas emissions. Without a second commitment

period of the Kyoto Protocol, all the world is left with is voluntary

pledges – nice words by developed countries that they might

do something about global warming some day.          .
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Why don’t developed countries want to take on

binding emission reductions?

Developed countries are certainly feeling the effects of climate

change – both massive floods and devastating droughts have

ravaged parts of both the United States and Australia this year,

for example – but the majority of people in those countries are

not affected by the localized droughts and floods. Contrast that

with the current drought in the Horn of Africa, where over ten

million people are threatened with conditions approaching famine.

Developed countries have the resources to buffer the impact of

climate change – for now. And binding emission reductions pose

threats to their fossil fuel industry, businesses, and to the developed

world’s energy-intensive way of life. This is one of the most

important reasons for the current politics of climate change in the

developed world.

There is no doubt that reducing emissions in the global North will

require redesigning where power comes from and how much power

is used to produce goods and to live lives. One person in the United

States uses two times the amount of energy daily as an individual

in South Africa, fifteen times the amount used by an average

Indian citizen, and almost two hundred times that used by the

average person living in Mozambique. Changing these patterns of

energy consumption will require commitment to global climate

justice and political will.

Business interests in the developed world are concerned about

what these changes might mean to profits. Many of the largest

firms, organized within the International Chamber of Commerce,

have spent many millions of dollars lobbying around the world

against national legislation and international regulation of

greenhouse gas emissions.

The most well organized, biggest lobbyer by far is the fossil fuel

industry. Oil and gas companies, coal producers, owners of gas

and coal-fired power plants have enormous vested interest in

reinforcing the status quo of fossil fuel production, consumption,

and energy dependence.
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Climate debt and climate justice

As discussed above, developed countries have been emitting carbon

for much longer and in much greater amounts than developing

countries, and climate justice demands they take responsibility for

their portion of the damage caused – their climate debt, which

includes an emissions debt and an adaptation debt.

Developed countries have taken up more than their fair share of

atmospheric space, taking away developing countries’ right to

develop in the same way available to developed countries. Developed

countries are now asking developing countries to cut back on their

own future emissions. Instead, developed countries should be

compensating developing countries for the excess of atmospheric

space they have already consumed. They owe developing countries

an emissions debt.

Developed countries also owe an adaptation debt. Developing

countries are now suffering the most severe consequences of the

climate change caused developed countries’ emissions.

In addition, the costs of adapting in the future to new, more

variable climates will be extensive.  Therefore, developed countries,

because they are historically responsible for atmospheric damage,

also owe an adaptation debt to the countries that are being

affected by climate change.
12



3. CLIMATE SOLUTIONS: TRUE AND FALSE

Agroecology: small farmers cooling the planet

As noted above, climate change is predicted to have very serious

impacts on agriculture. As temperatures rise, thresholds will be

passed, above which plants will find it harder to grow and reproduce.

The increasing variability in rainfall will make it harder to know

when and where to plant crops and which crops will be best to

plant. Farmers will need to devote more effort to selecting crops

and varieties that can produce well under variable conditions and

to increasing the resilience of their land.

Agricultural methods that draw from natural processes, and use

those processes to create a more stable and resilient farm –

agroecology – will become essential practices under new climates.

Moreover, these practices are also important to ensure food

sovereignty. Some of the most important agroecological practices

for uncertain weather and changing climates, and that bolster food

sovereignty, include:

• Cropping diversity over space and time. Growing only one type

of crop on a piece of land (a monoculture) requires a significant

amount of inputs like fertilizer and pesticides and destroys soil

health. There are a few ways to vary the diversity of crops: farmers

can plant more than one type of crop on a piece of land at one

time, called intercropping; they can also alternate which crops are

grown on a field, rotating them over the seasons.

• Integrating trees with crops, in particular trees that can provide

nitrogen. Trees not only increase the health of the soil with their

roots and stabilize the soil against erosion, but some trees also

contribute nitrogen, an important nutrient. An example is Faidherbia,

a tree used in parts of Africa, which is drought-resistant because

of its deep-reaching roots and fixes nitrogen in the soil.

• Traditional water harvesting practices. There are many traditional

practices in use across Africa, such as the zaï of some Sahelian

countries, used by farmers to harvest and store scarce rainwater.

Such practices enable them to extend their growing seasons or

grow crops in areas otherwise too dry for cultivation.

• Adding compost and manures for soil fertility. Incorporating

manures, compost, and mulches into soil helps replenish nutrients

without using fertilizers, and increases the soil’s water holding

capacity.

• Reducing tillage to keep soil protected, cover cropping and

using green manures. Tilling soils exposes them to the sun and

air, causing moisture to evaporate. Cover cropping and green

manures, like compost, add fertility and create soils that more

easily absorb rains. By increasing the water-holding capacity, soils

are better able to withstand the longer and more severe dry periods

that are expected with climate change.
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Farmers will lead on adaptation, but they will

also need assistance. The climate challenge is

huge and scientists will need to be part of the

effort. For example, farmers need knowledge

about the impacts of climate change on

agriculture, what future climates might look

like in the areas where they farm, and what

adaptation options there might be for such

climates. They need information on seasonal

rainfall and weather predictions to help them

decide what crops to plant.

The challenges posed to agriculture by climate

change are already great and will increase in

the coming years. African agriculture, and in

particular agriculture in southern Africa, will be

seriously affected. Farmers need to understand

the changes expected and need to become

involved in demanding a response from

developed countries – to pay their climate debt

– and their own governments – to take a strong

position in the upcoming climate negotiations

in defense of people and livelihoods, not the

fossil fuel industry.

Empowering women

Women’s empowerment strategies hold great

potential for strengthening a community’s

capacity to mitigate and adapt to climate

change; women often already know the

strategies that they need, what they lack is the

finance and institutional support to make the

changes necessary for adaptation.

False solutions: GMOs and carbon markets

As you can imagine, those who want to protect

the status quo are proposing false solutions.

Those are solutions based on new technologies

such as genetic engineering that consolidate

power in agriculture transnationals like

Monsanto, or market-based solutions that

further enrich commodity traders and

speculators.

GMOs can’t address climate challenges

Genetically modified organisms have been put

forward as solutions for the climate crisis. Some

say that genetic engineering is needed to

develop drought-resistant crops, for example.
14



But the technology of genetic engineering works with single genes

– altering one crop trait at a time. The climate challenges faced

by farmers will demand flexibility – one year the rains will come

early, another late, another not at all. In another year, deluges will

flood the fields. The single-gene approach of genetic engineering

will not be able to incorporate the flexibility needed for farmers.

Moreover, genetic technologies are designed for high-input systems

– dependent on fertilizers, pesticides, and irrigation. These industrial

systems actually will be more vulnerable to climate change.

Agroecological techniques and systems are the real solutions

needed.

Carbon markets: turning trees and soil carbon into commodities

Rich countries with a big climate debt to pay are looking for

“innovative” ways to avoid their responsibilities and obligations.

One of their creations is a carbon market – where the carbon in

trees and soils can be turned into a commodity – something to

be bought and sold and speculated upon.

Not only are they proposing to buy and sell the carbon in farmers’

soils, they are proposing that funding for adaptation will come

from this buying and selling. They don’t want to pay for the damage

caused, so they offer to help trade carbon on a global market to

raise funds.

There are many problems with this market-based approach.

Resources are diverted from direct assistance to farmers to the

expensive process of measuring carbon. And once the carbon from

their fields is converted into a commodity sold to someone else,

farmers will need to do everything possible to maintain that carbon

in the soil – they won’t own their own soil carbon anymore, but

will be working to maintain it for someone else.

4. THE SITUATION IN DURBAN

The United Nations Framework Convention on Climate Change

(UNFCCC) was adopted at the 1992 Earth Summit, with its objective

to keep greenhouse gas emissions from threatening ecosystems

and food production, while allowing for sustainable development.

Each year since 1995, countries that are part of the UNFCCC meet

in a different country to discuss the year’s progress in addressing

climate change - these meetings are called Conferences of the

Parties, or COPs. This year’s meeting is the seventeenth (COP17)

and is being held in Durban, South Africa.

The most important item on the agenda in Durban is whether

there will be a second commitment period of the Kyoto Protocol.

As the first commitment period ends in 2012, a decision must be

reached this year in Durban.
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Several of the world’s biggest emitters - Canada, Japan, New

Zealand, and of course the US, who is not a Party to the Kyoto

Protocol in the first place - have already said that they will not

commit to a second period.

Most recently, Australia and Norway announced a plan to only

agree in Durban to start a new commitment period four years

from now – too little, too late for Africa.

Developing countries, especially African countries, will see the

worst effects of climate change. They need global emitters to take

action now, not next year, not four years from now. The climate

crisis is most urgent for those whose lives and livelihoods are

dependent on agriculture.

African countries need to take a strong, united stance in the Durban

negotiations in support of farmers, pastoralists and others whose

livelihoods depend on whether or not the rains arrive and how

much rain falls. This is the message that needs to be communicated

to African governments in the months before Durban and in the

streets in Durban.

5. FURTHER READING
www.climate-debt.org A website maintained by civil society

organizations active in the UNFCCC negotiations. Contains basic

information about the concept of climate debt, as well as more

detailed information about the content of the climate negotiations.

www.carbonfootprintofnations.com A website maintained by

the Norwegian University of Science and Technology with data

comparing the carbon and other emissions of countries. Contains

useful information about the trade content of emissions – how

developed countries are responsible for emissions in those parts

of the world that produce the goods consumed in the North.

www.foodsecurity.stanford.edu/research/agriculture_and_cli

mate_change The Stanford Program on Food Security and the

Environment has a cutting edge research program on the impacts

of climate change on agriculture, with a focus on Africa. Several

important recent scientific papers can be found here.

GRAIN. A small international non-profit organisation that works

to support small farmers and social movements in their struggles

for community-controlled and biodiversity-based food systems.

A useful recent article on climate and food can be found here:

www.grain.org/article/entries/4357-food-and-climate-change-

the-forgotten-link
16





SURPLUS
P E O P L E
PROJECT

For more information contact:

Surplus People Project

CAPE TOWN

2nd Floor, 266 Lower Main Road

Salt River 7925

PO Box 468, Athlone 7760

Cape Town, South Africa

email:spp@spp.org.za

Tel: +27 21 448 5605

Fax: +27 21 448 0105

www.spp.org.za

NAMAQUALAND

Unit B102, Hopley Centre

Cnr Van Riebeeck / Van der Stel Streets

Springbok 8240

Tel: +27 277 181370

Fax: +27 277 181302

HANTAM KAROO

18 Stigling Street

Calvinia 8190

Tel: +27 273 411753

Fax: +27 273 412548

CITRUSDAL

89 Voortrekker Street

Citrusdal

Tel: +27 22 921 2682

Fax: +27 22 921 2682


