Climate change and bioenergy challenges
for food and agriculture
The challenge
Agriculture both affects and is affected by
climate change. No other sector is more
climate sensitive. Agricultural and food
production in developing countries will
be adversely affected by climate change,
especially in countries that are already
climate-vulnerable (drought, flood and
cyclone prone) and that have low incomes
and high incidence of hunger and poverty.
Adaptation of the agriculture sector to climate
change will be costly but necessary for food
security, poverty reduction and maintenance
of ecosystem services. Reduction and
removal of greenhouse gases (mitigation)
from agriculture will also be necessary, if
global mitigation efforts are to be successful.
By nature, agriculture and forestry are
carbon sinks. They currently contribute,
and still could contribute more, to mitigating
climate change by acting as carbon sinks
and through their ability to maintain and
increase existing carbon stocks.

While climate change introduces new
challenges to food and agricultural
production, bioenergy introduces new
challenges on the demand side as
the largest source of new demand for
agricultural commodities in recent years.
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policy support measures in the developed
countries, seeking to mitigate climate
change, enhance energy security, and
support the agricultural sector.
Biofuels are estimated to reduce
greenhouse gas emissions by
10–90 percent relative to fossil fuels,
depending on the type of feedstock
and production technology.
Biofuels currently account for 0.2 percent
of total global energy consumption,
1.5 percent of total road transport fuels,
2 percent of global cropland, 7 percent of
global coarse grain use and 9 percent of
global vegetable oil use. These shares are
projected to rise over the next decade.

Key issues
Climate change mitigation
and adaptation
Agriculture currently contributes about
14 percent to GHG emissions (6.8 Gt of
CO2), but also has the technical potential to
mitigate between 5.5–6 Gt of CO2 per year,
mainly through soil carbon sequestration
and mainly in the developing countries.
Additionally, several agriculture-based
mitigation options generate significant
benefits for both food security and
climate change adaptation (see Figure
1). Increasing soil carbon sequestration
through improved cropland and livestock
management, forestry and agro-forestry

The increased use of food commodities
for biofuel production has contributed to
higher food prices, with adverse effects
on consumers. Benefits for farmers in
developed countries could be extended

initiatives and tillage practices, improving
efficiency of nutrient management and
restoring degraded lands, are examples of
actions that have large mitigation potential
and high benefits.

to farmers in developing countries if
appropriate policies and investments are
put in place. Also biofuel by-products can
be used as feed in the livestock industry.

However, agriculture has largely remained
a marginal issue in climate change
negotiations, with some exception for
deforestation and forest degradation
mitigation activities. In 2009, FAO
identified three main reasons for this:

1) the sheer number of areas, farming
systems, agro-ecosystems and farmers
involved; 2) either undeveloped or very
expensive methodologies for measurement,
reporting and verification (MRV), which
are required to address uncertainties
related to permanence/saturation, leakage
and additionality; and 3) the fact that the
scope of existing financing mechanisms
has tended to exclude many agricultural
activities, including many soil carbon
sequestration methods.

Adaptation to climate change – including
the ability to mitigate exposure to, and
cope with, extreme weather shocks – will
be necessary to ensure global food security
in both the short and long-term. To the
extent that certain activities fulfill both
adaptation and mitigation objectives, such
activities could offer new opportunities
for financing. The main obstacles include
significant data requirements, as well the
legal and institutional frameworks that
reduce transactions costs of participation in
mitigation programs.
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Discussion points

Several key areas have been identified that could help overcome the
challenges of climate change and bioenergy:
1. Given current and predicted impacts on food security due to
climate variability and exposure to extreme weather events, what
are (or soon will be) the key constraints to adaptation?
2. Where are the key synergies between food security, adaptation
and mitigation in terms of technological, institutional and
financing options for agriculture? What tradeoffs between land
use for food, bioenergy and carbon sequestration need to be
considered? To what extent are low-carbon growth agricultural
strategies compatible with agricultural development/food
security strategies?

3. How can the global and national agendas for achieving adaptation
to climate change, food security and climate change mitigation
be made more coherent and mutually supportive to address these
interrelated challenges posed by climate change?
4. Can climate data analysis and forecasting help to mitigate the
effects of climate change? How can the developing countries be
assisted in the development and use of early warning systems?
5. Are public policies to support increased production of biofuels
appropriate? If so, what form should they take, and who should
pay for them?
6. What opportunities do biofuels offer for developing countries? What
can be done to help developing countries, and in particular small
farmers, to take advantage of these opportunities? What should be
done to ensure that biofuel development is actually pro-poor?
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