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AGRICULTURE AND CLIMATE CHANGE - WHERE DO WE STAND?

At a side event during the recent UN Climate Conference at Bonn (COP 23), Martin Frick, Senior Director for Policy and
Programme Coordination, UNFCCC, said “agriculture is the Cinderella in climate discussions. At the moment she is
peeling potatoes in the kitchen but very soon she could be the Princess at the ball.” Is this true or merely the optimistic
perspective of a professional committed to agriculture and climate change?

By Rupa Mukerji

Agriculture has been one of the most com-
plex topics in climate negotiations. It has
all the features of a tricky problem: climate
change affects agriculture in all parts of the
world but with very different impacts; food se-
curity, livelihoods and trade are key sovereign
interests that all parties seek to protect; agri-
culture policies are closely linked and affected
by other international agreements particularly
related to trade and subsidies; and agriculture is
central to adaptation and mitigation but with a
high degree of specificity, making standardisa-
tion and measurement difficult.

The United Nations Framework Convention
on Climate Change (UNFCCC), signed by
197 nations, has protection of food security at
its centre. Article 2 of the Convention states
that its ultimate objective is to stabilise green-
house gas concentrations in the atmosphere at
a level that would prevent dangerous anthro-
pogenic interference with the climate system,
noting that “Such a level should be achieved
within a time frame sufficient to allow ecosys-
tems to adapt naturally to climate change, to
ensure that food production is not threatened
and to enable economic development to pro-
ceed in a sustainable manner”.

Agriculture and agriculture-driven land use
change contribute around 17 per cent of glob-
al greenhouse gas emissions. Agricultural pro-
duction causes 70 per cent of the deforesta-
tion globally but also employs 70 to 80 per
cent of the population in developing countries
through smallholder farming. Many mitigation
options, such as biofuels and re/afforestation,
are intimately linked to agriculture.

Despite this significance, there has been little
progress in the climate negotiations related to
agriculture over the years. With the move to
Nationally Determined Contributions (NDCs)
to mitigate the factors causing climate change
under the Paris Agreement, many countries
now see the agriculture sector as central to
their own climate strategies. But before delv-
ing into this, it is important

to understand the factors

and concerns that have

impeded
thus far.

actions

AGRICULTURE IN THE CLIMATE
NEGOTIATIONS

Until fairly recently, climate negotiations have
focused mainly on the mitigation potential of
agriculture. They have been shaped by the
‘Common But Differentiated Responsibilities’
(CBDR), where mitigation responsibilities of
nations are based on a combination of histori-
cal emissions, current capabilities to contribute
to mitigation and development needs. In the
negotiations, therefore, each country has tried
to protect its key national interests, including
agriculture, given its centrality in national food
security, economy, trade and employment.

Large exporters of agricultural produce have
been concerned about the potential impact
of climate agreements on the competitiveness
of their exports. Simulation studies on trade
flow adjustments due to changing production
and prices indicate that with climate change,
growing populations and changing diets, agri-
cultural imports of developing countries may
double until 2050. Exporting nations fear that
mitigation measures could become non-tariff
trade barriers imposing restrictions on high
emissions agricultural products. They fear for



their patents and intellectual property rights
when it comes to adaptation and related tech-
nology transfer.

Highly populated countries such as India are
very anxious that food security of their pop-
ulations is ensured. Sub-Saharan Africa and
South Asia are two regions where agriculture
is highly vulnerable to even small changes in
temperature and rainfall. India has been em-
phasising the centrality of food security and
resisting all efforts to include agriculture in
mitigation actions. The African nations are also
deeply concerned about food security and the
climate vulnerability of their agriculture sec-
tor. They have however strongly advocated
for a focus on the adaptation needs of the sec-
tor leading to this issue coming centre-stage in
recent years. Several Latin American countries
have supported mitigation measures in agri-
culture while also addressing adaptation and
food security concerns. They have been the
pioneers in developing Nationally Appropriate
Mitigation Actions or NAMAs in the agricul-
ture sector.

The different stakes in the agriculture sector
also arise from differences within the sector re-
garding climate change impacts. A rising tem-
perature will benefit agriculture in the mid-
to-high latitudes, while agriculture in the low
latitudes will be adversely affected even with
small increases in temperatures. North Amer-
ica and the Russian Federation are likely to
gain significant amounts of arable land thanks
to global warming by 2080, while sub-Saharan
Africa will lose a substantial amount (nine per
cent) of its arable land.

Agriculture-related negotiations are further
complicated by the fact that bioenergy and
land-based mitigation measures, such as affor-
estation and reforestation, compete for land
and that this trade-off is expected to intensify
in the coming years. Rising demand for food
and energy in turn leads to conversion of land
for agriculture, causing further emissions. This
is why the landscape approach is increasingly
used to analyse the aggregated impacts across
multiple sectors and sub-sectors. Total green-
house gas emissions from livestock supply
chains represent about 14 per cent of global
emissions. It is clear that plant based diets have
a lower carbon footprint, nevertheless this top-
ic has remained a taboo in climate negotiations
due to its impact on individual lifestyle choices.

Subsidies play an important role in agricul-
ture. The Green Box subsidies in particular in-
clude environmental aspects, and planting low
emission crops should ideally qualify for such
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Climate and non-climate related drivers of changes in food systems
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Non-climate factors Non-production to ensure availability,

Soil fertility aspects access, utilisation, and
Irrigation Incomes stability
Fertilisers __} Processing
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Economics Storage
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Source: IPCC, 2014

subsidies. However, this is a highly contested
domain, as current recipients seek to protect
their interests.

WHAT DOES SCIENCE TELL US?

The fifth Assessment Report of the Intergov-
ernmental Panel on Climate Change (IPCC
ARS5) looked at agriculture as part of food sys-
tems, taking into account the impact of climate
change on production as well as non-produc-
tion aspects, such as processing, transport, stor-
age and retailing.

The AR5 concluded that all aspects of food
security are potentially affected by climate
change, including food access, utilisation, and
price stability. Effects of climate change on crop
and terrestrial food production are already seen
in several regions of the world. In the future,
negative impacts will be more common than
positive ones, and climate trends are also af-
fecting the quantum and distribution of aquat-
ic species. Large negative sensitivity of crop
yields to extreme daytime temperatures is seen
at around 30° C. While temperature trends are
important for determining impacts on crop
yields at sub-continental to global scales, at in-
dividual country or smaller scales, precipitation
projections are important but have greater un-
certainty for assessing future impacts.

Whereas enhanced CO, levels in the atmo-
sphere have a stimulatory effect on plants, in
most cases, the damaging effects of elevated
,) are
equally high on crop yields. Changes in climate

concentrations of tropospheric ozone (O

and CO, concentration will also enhance the
distribution of invasive weeds. For the major
crops (wheat, rice and maize) in tropical and
temperate regions, climate change without ad-
aptation will negatively impact production for

local temperature increases of 2°C or more,
although individual locations may benefit.
Projected impacts vary across crops, regions,
and adaptation scenarios.

Synthesising the results from over 1,000 mod-
elling studies, the IPCC AR5 assessed that
about 10 per cent of projections for the period
2030-2049 show yield gains of more than 10
per cent while another 10 per cent of projec-
tions show yield losses of more than 25 per
cent, compared to the late 20™ century. These
include projections for different emission sce-
narios, for tropical and temperate regions, with
and without adaptation. Relatively few studies
have considered impacts on cropping systems
for scenarios where global mean temperatures
increase by 4°C or more. The IPCC graph
on page 8 shows data for five timeframes in
the near and long term, using data from 1,090
model projections for a 20-year period. The
changes in crop yields are relative to late
twentieth-century levels, and data for each
timeframe add up to 100 per cent. The graph
shows that while in the near term (2030) mod-
els show yield reduction and gains to an equal
extent, in the longer term, the negative im-
pacts are predominant.

In 2007, the IPCC’s fourth assessment report
had concluded that the impacts of climate
change would be particularly complex for
groups with lower adaptive capacity, in par-
ticular smallholder and subsistence farmers,
pastoralists and artisanal fisherfolk, typically
located in the South. Developing countries
are therefore understandably most concerned
about their food security and their adaptive
capacities.

The emissions from agriculture are much
higher in developing countries and continue
to rise, while they are declining in developed
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countries. Over the period of 2001-2011, an-
nual emissions from developing countries in-
creased by 14 per cent according to the UN
Food and Agriculture Organization (FAO),
while the emissions from agriculture in devel-
oped countries decreased by 3 per cent. Over
the longer time horizon of 1990 to 2011, ag-
riculture emissions increased by 37 per cent in
developing countries and decreased by 20 per
cent in developed countries. Asian countries
account for 44 per cent of all agriculture emis-
sions (ibid).

Agriculture and forestry are the sectors that
can take atmospheric CO, and convert it into
carbohydrates and oxygen through photosyn-
thesis. Increasing soil organic matter can be a
significant sink, but there is considerable un-
certainty about the carbon capture potential of
different soils and its permanence (also see ar-
ticle on pages 17-19). Nevertheless, according
to the UNFCCC, the global technical mitiga-
tion potential of agriculture (excluding fossil
fuel offsets from biomass) is estimated to be
5.5 -6 Gt CO,e (Carbon dioxide equivalent)
per year by 2030. About 30 per cent of this
potential can be achieved in developed coun-
tries and 70 per cent in developing countries.

IMPACT OF THE PARIS AGREEMENT

After the collapse of the climate negotiations
at the Climate Summit in Copenhagen, Den-
mark, in 2009, where countries felt decisions
were taken in a non-transparent, top-down
manner, a concerted effort was made to re-
think the architecture of the UNFCCC agree-
ment. The 2015 Paris Agreement moves away
from globally determined mitigation targets for
countries to bottom-up nationally determined
contributions (NDCs) to a global emission re-
duction goal. Each country is expected to in-
dicate its own contribution to the global goal
of keeping average global temperature increase
‘well below 2 degrees Celsius’ by 2100.

Agriculture now features in the NDCs and
the national adaption plans of several countries
(also see article on pages 9-11), while the Paris
Agreement itself has little reference to agricul-
ture. About 90 per cent of the NDCs include
adaptation and have agriculture as a priority
sector for action, and about 80 per cent in-
dicate their mitigation commitments in the
agriculture sector. While this is a great turn-
around many challenges still lie ahead — the
NDCs provide few details about mitigation
actions in the agriculture sector. Measurement
and permanence of soil carbon sequestration
is a challenge. Most NDCs have focused on

Projected changes in crop yields, 2010 - 2109

100 Range of yield change
AN 50-100%
80 Increase 25-50%
in yield 10-25%
@ 60 — 5-10%
58 0-5%
Q .:i’_:‘ 40 0--5%
.g e b -5--10%
g8 20— - — - — o — - — e -10--25%
L3 . y -25--50 %
&3 0 YH -50--100 %

2010-2029 2030-2049 2050-2069 2070-2089 2090-2109

Source: IPCC, 2014

the production aspects and not on the entire
food system, where mitigation potentials are
high. For example, only Rwanda has includ-
ed reduction of food wastes, which accounts
for about eight per cent of global greenhouse
gas emissions, in its NDC. Some of the most
effective mitigation measures, such as letting
land lie fallow to regenerate, are not affordable
by farmers in most countries, especially in de-
veloping countries where subsidies and other
public investment in agriculture are lacking.

Concerns about the climate-induced risks to
agriculture are driving collective global action.
The Subsidiary Body for Scientific and Tech-
nological Advice (SBSTA) of the UNFCCC
has identified four priority areas for further
work:

1. developing early warning systems in
relation to extreme weather events;

2. assessing risk and vulnerability of ag-
ricultural systems to different climate
change scenarios;

3. identifying
measures; and

4. identifying and assessing agricultural
practices and technologies to enhance
productivity sustainably.

agriculture  adaptation

Rapid progress on these topics is expected in
the coming months leading up to the next
meeting of the SBSTA in May 2018.

THE WAY FORWARD

The Marrakech Partnership for Global Climate
Action is an initiative launched during COP
22 last year. It seeks to catalyse and support cli-
mate action by countries and other stakehold-
ers during the important period of 2017-2020,
when deep climate actions are needed. The
Partnership’s priorities are co-operation be-
tween organisations, initiatives and coalitions,

inter alia, on the interaction between climate
action and the Sustainable Development Goals
(SDGs). It promoted high-level engagement
to help advance SDGs 2 (zero hunger) and 11
(sustainable cities and communities) at the re-
cent COP 23 in Bonn, Germany, and will do
so for SDGs 12 (responsible production and
consumption), 8 (decent work and economic
growth) and 9 (industry, innovation and infra-
structure) at COP 24.

“ The AR5 concluded that all
aspects of food security are
potentially affected by

climate change. ”

A range of multi-stakeholder actions to address
mitigation and adaptation needs in the agri-
culture sector are being implemented. They
include private sector actors with large stakes
in the sustainability of agriculture and food
systems. While the negotiations for formally
binding international regulations have been
slow and painful, the shift towards voluntary
commitments and carbon standards is import-
ant and can be a major driver of change, pro-
vided consumers reward the early adopters.
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