The Food Crisis, Climate Change
and the Importance of
Sustainable Agriculture

Martin Khor

TWN
Third World Network
Penang, Malaysia

The Food Crisis, Climate Change and the Importance of
Sustainable Agriculture
Published by
Third World Network
131 Jalan Macalister
10400 Penang, Malaysia.
Website: www.twnside.org.sg

© Martin Khor 2009

Printed by Jutaprint
2 Solok Sungei Pinang 3, Sg. Pinang
11600 Penang, Malaysia.

ISBN: 978-983-2729-90-7

ќћѡђћѡѠ
1

2

ȱ

THE FOOD SECURITY CRISIS

1

The Ghanaian experience

3

International agricultural trade

5

Conclusions and proposals

7

AGRICULTURE AND CLIMATE CHANGE

10

ěȱȱȱȱ

ŗŖȱ

ȱȱȱȱ

ŗŗ

ȱȱȱȱ

ŗŘȱ

Mitigation potential

13

Conclusions and proposals

17

REFERENCES

19

Note
This paper was presented at the High-Level Conference on World
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CHAPTER ONE
THE FOOD SECURITY CRISIS

THIS paper deals with the crisis of food prices and shortages,
and also the issue of agriculture and climate change. The
importance of food security and of expanding sustainable
agriculture practices in its economic, social and environmental
aspects is stressed.
The current global crisis of high food prices, and of food
shortages in some countries, has given prominence once
again to food security concerns. In recent years there was
FRPSODFHQF\DERXWIRRGVHFXULW\DQGQDWLRQDOVHOIVXIÀFLHQF\
as it was thought that cheaper imports would be always
or usually available and local food production was not so
necessary as previously thought. Many developing countries
reduced food production, many of them under the advice of the
LQWHUQDWLRQDOÀQDQFLDOLQVWLWXWLRQV
The rising world prices of many food items in the past couple
RI \HDUV KDYH PHDQW PRUH H[SHQVLYH LPSRUWV DQG LQÁDWLRQ
of food prices in local markets. There have also been cases
of shortages, as some countries placing orders for rice, for
example, have found that the supply is not forthcoming or
guaranteed, sometimes because of export restrictions by the
exporters of the food items. Many developing countries have
been caught in this situation, resulting in street protests as
IDPLOLHVIRXQGLWGLIÀFXOWWRFRSH
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Because of this new situation, the paradigm of “food security”
has suddenly shifted back to the traditional concept of greater
VHOIVXIÀFLHQF\LQVWHDGRISULRULWL]LQJWKHRSWLRQRIUHO\LQJRQ
FKHDSHU LPSRUWV ,W LV QRZ UHFRJQL]HG WKDW LQ WKH LPPHGLDWH
period, there is a need for emergency food supplies to affected
countries, but that a long-term solution must include increased
local food production in developing countries. This raises the
question of what constitute the barriers to local production
and how to remove these barriers.
Factors for this crisis include climatic factors (such as drought,
for example, affecting wheat production in Australia), the rising
cost of agricultural inputs especially oil and oil-based products,
and the switch of land use from production of food to biofuels.
However, a longer-term reason is the decline in agriculture in
many developing countries, in most cases due to the structural
adjustment policies of the International Monetary Fund (IMF)
and World Bank. The countries were asked or advised to: (1)
dismantle marketing boards and guaranteed prices for farmers’
products; (2) phase out or eliminate subsidies and support
VXFK DV IHUWLOL]HU PDFKLQHV DJULFXOWXUDO LQIUDVWUXFWXUH DQG
(3) reduce tariffs on food products to low levels.
0DQ\ FRXQWULHV WKDW ZHUH QHW H[SRUWHUV RU VHOIVXIÀFLHQW LQ
many food crops experienced a decline in local production
and a rise in imports, which had become cheaper because of
the tariff reduction. Some of the imports are from developed
FRXQWULHV ZKLFK KHDYLO\ VXEVLGL]H WKHLU IRRG SURGXFWV 7KH
local farmers’ produce was subjected to unfair competition,
and in many cases could not compete. The effects on farm
incomes, on human welfare, and on national food production
and food security were severe.
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The Ghanaian experience
The case of Ghana illustrates this. Policies of food selfVXIÀFLHQF\DQGJRYHUQPHQWHQFRXUDJHPHQWRIWKHDJULFXOWXUH
sector (through marketing, credit and subsidies for inputs) had
assisted in an expansion of food production (for example, in
rice, tomato and poultry). The policies were reversed starting
IURPWKHPLGVDQGHVSHFLDOO\LQWKHV7KHIHUWLOL]HU
VXEVLG\ ZDV HOLPLQDWHG DQG LWV SULFH URVH YHU\ VLJQLÀFDQWO\
The marketing role of the state was phased out. The minimum
guaranteed prices for rice and wheat were abolished, as were
many state agricultural trading enterprises and the seed
agency responsible for producing and distributing seeds to
IDUPHUVDQGVXEVLGL]HGFUHGLWZDVDOVRHQGHG
Applied tariffs for most agricultural imports were reduced
VLJQLÀFDQWO\ WR WKH SUHVHQW  HYHQ WKRXJK WKH ERXQG
UDWHZDVDURXQG7KLVWRJHWKHUZLWKWKHGLVPDQWOLQJRI
state support, led to local farmers being unable to compete
ZLWKLPSRUWVWKDWDUHDUWLÀFLDOO\FKHDSHQHGE\KLJKVXEVLGLHV
especially in rice, tomato and poultry.
l

Rice output in the 1970s could meet all the local needs,
EXW E\  LPSRUWV PDGH XS  RI GRPHVWLF VXSSO\
Rice output fell from an annual average of 56,000 tonnes
(in 1978-80) in the Northern Region alone to only 27,000
tonnes for the whole country in 1983. In 2003, the US
exported 111,000 tonnes of rice to Ghana. In the same
year, the US government gave $1.3 billion subsidies for
ULFH$JRYHUQPHQWVWXG\IRXQGWKDWRI86ULFHIDUPV
would not have covered their cost if they did not receive
subsidies. In 2000-03 the average cost of production and
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milling of US white rice was $415 per tonne, but it was
H[SRUWHG IRU MXVW  SHU WRQQH D SULFH  EHORZ LWV
cost.
l

l
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Tomato was a thriving sector, especially in the Upper East
5HJLRQ  $V SDUW RI D SULYDWL]DWLRQ SURJUDPPH WRPDWR
canning factories were sold off and closed, while tariffs were
UHGXFHG  7KLV HQDEOHG WKH KHDYLO\ VXEVLGL]HG (XURSHDQ
Union (EU) tomato industry to penetrate Ghana, and
this displaced livelihoods of tomato farmers and industry
employees. The quantity of tomato paste imported into
Ghana rose from 3,200 tonnes in 1994 to 24,077 tonnes in
2002. Local tomato production has stagnated since 1995.
Tomato-based products from Europe have made inroads
into African markets. In 2004, EU aid for processed tomato
products was 298 million euros, and there are many more
millions of euros in indirect aid (export refunds, operational
IXQGVIRUSURGXFHURUJDQL]DWLRQVHWF 
Ghana’s poultry sector started its growth in the late 1950s,
reached its prime in the late 1980s and declined steeply in
the 1990s. The decline was due to withdrawal of government
support and the reduction of tariffs. Poultry imports rose
E\EHWZHHQDQGDQGDVLJQLÀFDQWVKDUHRI
WKLVZDVKHDYLO\VXEVLGL]HGSRXOWU\IURP(XURSH,Q
15 European countries exported 1.147 million tonnes of
poultry meat for 928 million euros, at an average of 809
euros per tonne. It is estimated that the total subsidy on
exported poultry (including export refunds, subsidies for
cereals fed to the poultry, etc) was 254 euros per tonne.
%HWZHHQDQG(8IUR]HQFKLFNHQH[SRUWVWR:HVW
$IULFDURVHHLJKWIROGGXHPDLQO\WRLPSRUWOLEHUDOL]DWLRQ,Q
Ghana, the half a million chicken farmers have suffered

from this situation. In 1992, domestic farmers supplied
RI*KDQD·VPDUNHWEXWWKLVVKDUHIHOOWRLQ
as imported poultry sells cheaper.
,Q*KDQD·VSDUOLDPHQWUDLVHGWKHSRXOWU\WDULIIIURP
WR7KLVZDVVWLOOIDUEHORZWKHERXQGUDWHRI+RZHYHU
the IMF objected to this move and thus the new approved tariff
was not implemented. The IMF representative in Ghana told
the aid agency Christian Aid that the IMF pointed out to the
government that the raising of tariffs was not a good idea,
DQGWKHJRYHUQPHQWUHÁHFWHGRQLWDQGDJUHHG0DQ\IDUPHUV·
JURXSVDQGQRQJRYHUQPHQWDORUJDQL]DWLRQV 1*2V LQ*KDQD
have protested on this to the government.

International agricultural trade
Some developments in the trade negotiating arena are also a
source of concern. The Doha Round negotiations at the World
7UDGH 2UJDQL]DWLRQ :72  DUH PDQGDWHG WR VXEVWDQWLDOO\
reduce domestic agricultural support in developed countries.
However, to date, the negotiating offers of the US and EU
LQGLFDWHWKHLURYHUDOOWUDGHGLVWRUWLQJGRPHVWLFVXSSRUW 27'6 
would be reduced only at the bound level, but not at the applied
OHYHO$OVRWKHÀJXUHVLQWKHODWHVWWH[W 0D\ GUDZQ
XS E\ WKH FKDLUSHUVRQ RI WKH :72 DJULFXOWXUH QHJRWLDWLRQV
would not reduce the actual present domestic support for the
867KHPD[LPXPRUERXQG27'6OHYHOIRUWKH86ZRXOGEH
$13-16.4 billion, while the actual support in 2007 is reported
to be around $7-8 billion.
Another cause for concern is the new US Farm Bill.
According to several analyses, including those made by the
US administration, the Bill will continue the present system
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of subsidies, and in some ways or for several commodities,
it will expand the support. For example, the Bill guarantees
WKDWRIWKHGRPHVWLFPDUNHWIRUVXJDUZLOOEHPHWE\ORFDO
production. The Bill also allows a farm family with an income
of up to $1.5 million to obtain subsidies, compared to the limit
of $200,000 per farmer proposed by the Bush administration.
The Bill thus “locks in” the US system and levels of subsidies
IRU WKH QH[W ÀYH \HDUV DQG LW DOVR FRQVWUDLQV ZKDW WKH 86
QHJRWLDWRUVFDQRIIHULQWKH:72·V'RKD5RXQGQHJRWLDWLRQV
$PDMRUORRSKROHLQWKH:72·VH[LVWLQJDJULFXOWXUHDJUHHPHQW
is that countries are obliged to reduce their bound levels of
domestic support that are deemed “trade-distorting” but there
are no constraints on the amount of subsidies deemed nondistorting or minimally distorting, which are placed in the
so-called Green Box category. Recent studies have shown,
however, that many of the Green Box subsidies are also tradedistorting. The Doha Round negotiations are unlikely to place
new effective disciplines on the Green Box. Therefore, the
PDMRUVXEVLGL]LQJFRXQWULHVFDQFKDQJHWKHW\SHRIGRPHVWLF
subsidies they give and continue to provide similar total levels
of farm subsidies even as they reduce the “trade-distorting”
subsidies.
Meanwhile the developing countries are being asked to reduce
their agricultural tariffs further. The chair’s proposal at
WKH 'RKD 5RXQG WDONV LV IRU D PD[LPXP  WDULII FXW IRU
GHYHORSLQJFRXQWULHVDQGIRUVPDOOYXOQHUDEOHHFRQRPLHV
7KLVLVVL]DEOHDQGFRPSDUHVZLWKWKHFXWLQWKHSUHYLRXV
Uruguay Round. Most developing countries are advocating
that the instruments of Special Products (SPs) and Special
6DIHJXDUG 0HFKDQLVP 660  EH VHW XS DV SDUW RI WKH :72
talks to promote food security and farmers’ livelihoods and
rural development. SPs would exempt important food products
6

from tariff cuts or at least allow for more lenient cuts. The SSM
would enable a developing country to impose an additional
duty on top of the bound rates in situations of reduced import
price or increased import volume, in order to protect the local
farmers. However, there is considerable opposition from some
exporting countries to having these instruments that can work
in an effective way.
In the bilateral or regional free trade agreements (FTAs)
involving developed and developing countries, the developing
countries are asked to reduce or eliminate their tariffs by even
more. For example, in the Economic Partnership Agreements
(3$V EHWZHHQ$IULFDQ&DULEEHDQDQG3DFLÀF $&3 FRXQWULHV
and the EU, the ACP countries are asked to eliminate their
WDULIIVRQRIWKHLUWDULIIOLQHVRYHUGLIIHUHQWWLPHSHULRGV
Agricultural products are among those affected.

Conclusions and proposals
1. The economic and trade policies followed by many
developing countries, often at the advice of international
ÀQDQFLDOLQVWLWXWLRQVRUDVSDUWRIPXOWLODWHUDODQGELODWHUDO
trade agreements, have contributed to the stunting of the
agriculture sector in developing countries. The developing
countries must be allowed to provide adequate support to
their agriculture sector and to have a realistic tariff policy
to advance their agriculture, especially since developed
countries’ subsidies are continuing at a high level. The
developed countries should quickly reduce their actual
levels of subsidy.
2. The agriculture policy paradigm in developing countries
must be allowed to change. Countries should have the
policy space to expand public expenditure on agriculture.
7

Governments in developing countries must be allowed to
provide and expand support to the agriculture sector.
3. Developing countries should place high priority on
expanding local food production. Accompanying measures
and policies should thus be put in place. The countries
should be allowed to calibrate their agricultural tariffs in
such a way as to ensure that the local products can be
competitive and the farmers’ livelihoods and incomes are
sustained, and national food security is assured.
4. The proposals of developing countries (led by the G33
country grouping) on Special Products and Special
Safeguard Mechanism, aimed at protecting food security,
IDUPHUV· OLYHOLKRRGV DQG UXUDO GHYHORSPHQW DW WKH :72
should be supported. Effective instruments that can meet
the aims should be established.
5. The policies of the World Bank, IMF and regional
development banks should be reviewed and revised as soon
as possible, so that they do not continue to be barriers to
food security and agricultural development in developing
countries.
6. The actual levels (and not just the bound levels) of
agricultural domestic subsidies in developed countries
should be effectively and substantially reduced. There
should also be new and effective disciplines on the Green
Box subsidies to ensure that this category does not remain
an “escape clause” that allows distorting subsidies that are
detrimental to developing countries.
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7. There should be a review of many of the FTAs between
developed and developing countries, including the EPAs
between the EU and ACP countries. In light of the food
crisis and the changing paradigm on food security,
developing countries that have signed or are in the process
of negotiating FTAs should ensure that the FTAs provide
HQRXJK SROLF\ VSDFH WR DOORZ VXIÀFLHQWO\ KLJK WDULIIV RQ
DJULFXOWXUDO LPSRUWV WKDW HQDEOH WKH IXOÀOPHQW RI WKH
principles of food security, farmers’ livelihoods and rural
development.
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CHAPTER TWO
AGRICULTURE AND CLIMATE CHANGE

CLIMATE change affects developing countries’ agriculture,
while agricultural practices also contribute to climate change.
These problems need to be addressed urgently.

Effects of climate change
According to various studies cited in a paper by Director General
of the International Food Policy Research Institute (IFPRI),
Joachim von Braun (2008), many poorer developing countries
are in tropical and sub-tropical regions that are vulnerable to
global warming and in semi-desert areas threatened by water
scarcity. By 2080, agriculture output in developing countries
PD\ GHFOLQH E\  GXH WR FOLPDWH FKDQJH DQG \LHOGV FRXOG
GHFUHDVHE\RQDYHUDJH7KHQXPEHURIXQGHUQRXULVKHG
people in sub-Saharan Africa may rise from 138 million in 1990
to 359 million in 2050. Responses to climate-related threats
in agriculture underestimate the problem and there is little
work on how the negative effects can be mitigated, according
to IFPRI.
According to the recent report of the International Assessment
of Agricultural Knowledge, Science and Technology for
Development (IAASTD), climate change can irreversibly damage
the natural resource base on which agriculture depends.
Some negative impacts are already visible in many parts of
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the world. Water scarcity and the timing of water availability
will increasingly constrain production. Climate change will
require a new look at water storage to cope with the impacts
of more and extreme precipitation, higher seasonal variations
and increased rates of evapotranspiration in all types of
HFRV\VWHPV ([WUHPH FOLPDWH HYHQWV ÁRRGV DQG GURXJKW  DUH
increasing and are likely to adversely affect food and forestry
production and food security (IAASTD 2008).
2QWKHRWKHUKDQGDJULFXOWXUHLVDPDMRUFRQWULEXWRUWRFOLPDWH
change. Agriculture is the main emitter of nitrous oxides and
methane. The total global contribution of agriculture (direct
and indirect emissions) is between 8.5 and 16.5 billion tonnes
RIFDUERQGLR[LGHHTXLYDOHQWUHSUHVHQWLQJRIDOOJOREDO
human-induced greenhouse gas emissions, including land use
changes (Greenpeace International 2008).

Direct contribution to emissions
According to the Intergovernmental Panel on Climate Change
(IPCC), the agricultural sector’s annual emissions of greenhouse
gases are estimated at 5.1 to 6.1 billion tonnes of carbon dioxide
HTXLYDOHQWLQ2IWKHVH  PHWKDQH ZKLFKKDVWLPHV
more global warming potential than carbon dioxide) accounts
for 3.3 billion tonnes; (2) nitrous oxide (which has 300 times
greater global warming potential than carbon dioxide) accounts
for 2.8 billion tonnes; and (3) carbon dioxide emissions are 40
PLOOLRQWRQQHV ,7&DQG)L%/ 7KLVUHSUHVHQWV
of total greenhouse gas emissions.
2IWKHGLUHFWHPLVVLRQVWKHPDLQIRUPVDUH  QLWURXVR[LGH
emissions from high nitrogen levels in the soils from synthetic
IHUWLOL]HUV ELOOLRQWRQQHV ZKLFKDUHPDLQO\DVVRFLDWHG
ZLWKQLWURJHQIHUWLOL]HUVDQGPDQXUHDSSOLHGWRVRLOV)HUWLOL]HUV
11

are often applied in excess and not fully used by the crop
plants, and some of the surplus is lost as nitrous oxide to
the atmosphere; (2) enteric fermentation of cattle (1.792 billion
tonnes); (3) biomass burning (672 million tonnes); (4) rice
production (616 million tonnes); and (5) manure handling (413
million tonnes) (Greenpeace International 2008).
According to current projections, total greenhouse gas
emissions from agriculture will reach 8.3 billion tonnes of
carbon dioxide equivalent in 2030, compared to the current
level of about 6 billion tonnes (ITC and FiBL 2007).

Indirect contribution to emissions
Agriculture also contributes indirectly to emissions, through
the following:
  7KH SURGXFWLRQ RI IHUWLOL]HUV LV HQHUJ\LQWHQVLYH DQG DGGV
300-600 million tonnes of carbon dioxide equivalent per year,
RUWRRIWRWDOJUHHQKRXVHJDVHPLVVLRQV7KHJUHDWHVW
VRXUFH RI HPLVVLRQV IURP IHUWLOL]HU SURGXFWLRQ LV WKH HQHUJ\
UHTXLUHGZKLFKHPLWVFDUERQGLR[LGH:LWKWKHLQWHQVLÀFDWLRQ
RIDJULFXOWXUHWKHXVHRIIHUWLOL]HUVKDVLQFUHDVHGVKDUSO\
 2WKHUIDUPRSHUDWLRQV VXFKDVWLOODJHVHHGLQJDSSOLFDWLRQV
of agrochemicals and harvesting) also emit 60 to 260 million
tonnes of carbon dioxide equivalent, irrigation emits 50 to 680
million tonnes while the production of pesticides emits 3 to
140 million tonnes annually.
(3) Change in land use (from other uses to agriculture) is
estimated to be also a major source of emission, accounting
IRU DERXW  WR  ELOOLRQ WRQQHV DQQXDOO\ RU  RI DOO
greenhouse gas emissions) (Greenpeace International 2008).
12

Mitigation potential
Greenpeace International (2008) has suggested many mitigation
actions. The large mitigation potential can change agriculture
from being the second largest emitter to a much smaller
emitter or even a net sink. The overall mitigation potential is 6
billion tonnes a year, which is close to all of agriculture’s direct
emissions. The greatest potential mitigation contribution is
from soil carbon sequestration (5.38 billion tonnes annually),
followed by reduction of methane emissions (500 million
tonnes) and nitrous oxide emissions (120 million tonnes).
Because there is low carbon concentration in croplands, there
LVJUHDWSRWHQWLDOWRLQFUHDVHFDUERQFRQWHQWWKURXJKEHQHÀFLDO
PDQDJHPHQWSUDFWLFHV2QDJULFXOWXUDOODQGVUHVWRUDWLRQRI
the carbon content in cultivated organic soils has a high perarea potential and is the area of greatest mitigation potential
in agriculture (Greenpeace International 2008).
Proposals for mitigation by Greenpeace include: (1) cropland
management (avoiding leaving land bare; using an appropriate
DPRXQWRIQLWURJHQIHUWLOL]HUQREXUQLQJRIFURSUHVLGXHVLQ
WKHÀHOGUHGXFLQJWLOODJH  PLWLJDWLRQSRWHQWLDORIELOOLRQ
WRQQHV      JUD]LQJ ODQG PDQDJHPHQW PLWLJDWLRQ SRWHQWLDO
of 1.35 billion tonnes); (3) restoration of organic soils that
are drained for crop production and restoration of degraded
lands to increase carbon sinks (mitigation potential of 2
billion tonnes); (4) improved water and rice management; (5)
set-asides, land use change and agroforestry; (6) increasing
HIÀFLHQF\ LQ PDQXIDFWXULQJ RI IHUWLOL]HU DQG   FRQVXPHU
behaviour change, in eating less meat.
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In the Greenpeace analysis, conventional and intensive
DJULFXOWXUH FKDUDFWHUL]HG E\ PHFKDQL]DWLRQ DQG XVH RI
DJURFKHPLFDOV PLQHUDO IHUWLOL]HUV KHUELFLGHV SHVWLFLGHV  DQG
reliance on high external inputs (chemicals, irrigation, fossil
fuels) has led to high environmental and social costs that may
undermine future capacity to maintain required levels of food
production.
In April 2008, the IAASTD launched its report in Johannesburg,
which was approved by 57 governments. The IAASTD was an
inter-governmental process, co-sponsored by the United Nations
)RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ )$2  81 'HYHORSPHQW
Programme (UNDP), UN Environment Programme (UNEP),
Global Environment Facility (GEF) and the World Bank, with
over 400 authors involved in drafting the report. It conducted a
three-year evidence-based assessment on agricultural science
and technology and on the future of agriculture. It made a
critique of conventional industrial farming and called for a
fundamental change in farming practices so as to better address
increasing food prices, hunger, inequities and environmental
FULVHV7KHUHSRUWUHÁHFWVDJURZLQJFRQVHQVXVDPRQJVFLHQWLVWV
and many governments that the old paradigm of industrial
energy-intensive and toxic agriculture is an outdated concept,
while small-scale farmers and agroecological methods provide
the way forward.
Its conclusion was that while the past emphasis on production
DQG \LHOGV EURXJKW VRPH EHQHÀWV WKLV ZDV DW WKH H[SHQVH
of the environment and social equity. While promoting
DJURHFRORJLFDOPHWKRGVLWGLGQRWVXSSRUWJHQHWLFDOO\PRGLÀHG
crops, preferring to highlight the doubts and uncertainties
VXUURXQGLQJWKHPUDWKHUWKDQWKHFODLPHGEHQHÀWV7KHUHSRUW
FRQFOXGHGWKDWIRUSRRUIDUPHUVJHQHWLFDOO\PRGLÀHGFURSVDUH
unlikely to play a substantial role in addressing their needs,
14

and longer-case assessments of the environmental and health
risks and regulatory frameworks are needed (Lim 2008).
A report by the International Trade Centre (ITC) and Research
,QVWLWXWHRI2UJDQLF$JULFXOWXUH )L%/   SURYLGHVDGHWDLOHG
DVVHVVPHQWRIWKHEHQHÀWVRIRUJDQLFIDUPLQJUHJDUGLQJFOLPDWH
FKDQJH$VXPPDU\RIWKHEHQHÀWVLVDVIROORZV
l

l

l

l

l

2UJDQLFDJULFXOWXUHKDVFRQVLGHUDEOHSRWHQWLDOIRUUHGXFLQJ
emissions.
In general it requires less fossil fuel per hectare and kg
RI SURGXFH GXH WR WKH DYRLGDQFH RI V\QWKHWLF IHUWLOL]HUV
2UJDQLF DJULFXOWXUH DLPV WR LPSURYH VRLO IHUWLOLW\ DQG
nitrogen supply by using leguminous crops, crop residues
and cover crops.
7KH HQKDQFHG VRLO IHUWLOLW\ OHDGV WR D VWDELOL]DWLRQ RI VRLO
organic matter and, in many cases, to a sequestration of
carbon dioxide into the soils.
This in turn increases the soil’s water retention capacity,
thus contributing to better adaptation of organic agriculture
under unpredictable climatic conditions with higher
WHPSHUDWXUHV DQG XQFHUWDLQ SUHFLSLWDWLRQ OHYHOV 2UJDQLF
SURGXFWLRQPHWKRGVHPSKDVL]LQJVRLOFDUERQUHWHQWLRQDUH
most likely to withstand climatic challenges particularly
in those countries most vulnerable to increased climate
change. Soil erosion, an important source of carbon dioxide
losses, is effectively reduced by organic agriculture.
2UJDQLF DJULFXOWXUH FDQ FRQWULEXWH VXEVWDQWLDOO\ WR
agroforestry production systems.
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l

l

2UJDQLF V\VWHPV DUH KLJKO\ DGDSWLYH WR FOLPDWH FKDQJH
due to the application of traditional skills and farmers’
knowledge, soil fertility-building techniques and a high
degree of diversity.
The study concludes that: “Within agriculture, organic
agriculture holds an especially favourable position, since it
UHDOL]HVPLWLJDWLRQDQGVHTXHVWUDWLRQRIFDUERQGLR[LGHLQ
DQHIÀFLHQWZD\«2UJDQLFSURGXFWLRQKDVJUHDWPLWLJDWLRQ
and adaptation potential, particularly with regard to soil
RUJDQLF PDWWHU À[DWLRQ VRLO IHUWLOLW\ DQG ZDWHUKROGLQJ
capacity, increasing yields in areas with medium to lowinput agriculture and in agroforestry, and by enhancing
farmers’ adaptive capacity. Paying farmers for carbon
sequestration may be considered a win-win-win situation
as (a) carbon dioxide is removed from the atmosphere
(mitigation); (b) higher organic matter levels in soil enhance
their resilience (adaptation), and (c) improved soil organic
matter levels lead to better crop yield (production).”

7KH VWXG\ UHFRJQL]HV WKDW RUJDQLF DJULFXOWXUH DOVR KDV
weaknesses, mainly related to productivity and yield losses in
some crops and production areas, and this highlights the need
for research. Total European research funding for organic
DJULFXOWXUHFXUUHQWO\UHSUHVHQWVOHVVWKDQRIWKHWRWDOIRRG
and agriculture research budget.
Moreover in some areas, organic farming performs better, for
example in conditions where there are water constraints. Yields
from organic agriculture where water is limited during the
growing period, and under subsistence farming, are equal to or
VLJQLÀFDQWO\KLJKHUWKDQWKRVHIURPFRQYHQWLRQDODJULFXOWXUH
The ITC-FiBL report cites a comparison of 133 studies from
developing countries which concluded that organic plant
16

DQGOLYHVWRFN\LHOGVZHUHKLJKHUWKDQWKHLUFRQYHQWLRQDO
FRXQWHUSDUWVDQGIRUFURSVRQO\WKH\LHOGLQFUHDVHZDV
Another review of sustainable agriculture practices, covering
208 projects in 52 countries, shows that 9 million farmers
have adopted sustainable agriculture practices on 29 million
hectares in Africa, Asia and Latin America (Pretty and Hine
2001, cited in Lim 2003). Farmers have achieved substantial
LQFUHDVHVLQIRRGSURGXFWLRQSHUKHFWDUHIRUUDLQIHG
FURSVIRULUULJDWHGFURSV'LVDJJUHJDWHGGDWDVKRZ
l

l

l

Average food production per household rose by 1.7 tonnes
SHU\HDU XSE\ IRUPLOOLRQVPDOOIDUPHUVJURZLQJ
cereals and roots on 3.6 million hectares.
Increase in food production was 17 tonnes per year (up
 IRUIDUPHUVRQKHFWDUHVFXOWLYDWLQJ
roots (potato, sweet potato, cassava).
Total production rose by 150 tonnes per household (up by
 IRUWKHODUJHUIDUPVLQ/DWLQ$PHULFD DYHUDJHVL]H
hectares).

Conclusions and proposals
Agriculture both seriously affects climate change and is in
turn seriously affected by it. Both these problems should be
addressed urgently.
1. There should be more research and action on adaptation
measures in agriculture, especially in developing countries
in order to assist farmers in developing countries to reduce
the adverse effects of climate change on agriculture.

17

2. Action plans for mitigation measures for agriculture should
be urgently researched and implemented.
3. Financing assistance for adaptation and mitigation
measures in the agriculture sector in developing countries
VKRXOGEHSULRULWL]HG
4. Arrangements should be made for the sharing of experiences
and the transfer of good practices in agriculture that can
constitute mitigation and adaptation.
5. Given the many advantages of organic farming and
sustainable agriculture, in terms of climate change as
well as social equity and farmers’ livelihoods, there should
EHDPXFKPRUHVLJQLÀFDQWVKDUHRIUHVHDUFKSHUVRQQHO
LQYHVWPHQWÀQDQFLQJDQGRYHUDOOVXSSRUWIURPJRYHUQPHQWV
and international agencies that should be channelled
towards sustainable agriculture. Promotion of sustainable
agriculture can lead to a superior model of agriculture from
the environmental and climate change perspective, as highchemical and water-intensive agriculture is phased out
while more natural farming methods are phased in, with
research and training programmes also promoting better
production performances in sustainable agriculture.
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