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Smallholder farmers are perhaps the segment of the
population whose livelihoods are most susceptible to
the impacts of climate variability. The majority of the
world’s poor and food-insecure depend on agriculture
for livelihood and sustenance, and most of them live in
regions that are characterized by marginal soils and
climate, lack of access to irrigation and dependence on
the uncertainty of rainfall. Climate fluctuations impact
household subsistence production, farm incomes, local
food prices and sometimes the economy of an entire
region. Climatic extremes, such as droughts and
floods, take a direct toll on lives, livelihoods, assets and
infrastructure. For the risk-averse farmer, the inability
to anticipate when climatic extremes will occur is a
disincentive to adopt innovation. S/he must adopt
conservative risk management strategies that serve
as a buffer against climatic extremes, but that lead
to inefficient resource use, reduced productivity and
profitability, and accelerated resource degradation.
Advance information in the form of seasonal climate
forecasts potentially allows risk-averse farmers to relax
conservative strategies and to capitalize more on aver-
age and good climatic seasons in a manner that can be
reinvested in future livelihood opportunities that are
available in the region. Timely implementation of indi-
vidual responses and policy-level safety nets for cop-
ing with climate variability, informed by climate pre-
diction, has the potential to reduce suffering and
protect productive assets in the face of climate shocks.

The Climate Prediction and Agriculture (CLIMAG)
program, initiated after the International Workshop on
Climate Prediction and Agriculture (Sivakumar 2000)1,
was based on awareness of the adverse impact of cli-
mate variability on agriculture, as well as on the
premise that advances in climate prediction at the sea-

sonal time scale contribute to adaptive management
and resilience within agricultural systems, and hence
to food and livelihood security. Much has been
achieved during the ensuing years. The International
Workshop on Climate Prediction and Agriculture: Ad-
vances and Challenges, held in Geneva, Switzerland,
11–13 May 2005, brought together 51 participants from
21 countries to review advances in the application of
seasonal climate prediction in agriculture since the
inaugural workshop in September 1999, and to identify
challenges to be addressed in the next 5–10 years. The
workshop’s objectives were to:
• Synthesize the current status of seasonal climate

predictions and their applications to smallholder
agriculture 

• Identify ways to foster greater use of seasonal climate
forecasts for the benefit of smallholder agriculture
and rural livelihoods in developing countries

• Develop an effective strategy for coordinating cli-
mate applications in a broader network of all users 

• Promote regional research to enhance understanding
of the complex interactions of climate with agri-
cultural production and food security
Near-term priorities were identified for advancing

the use of climate prediction for agricultural risk
management:
• Increasing ownership and leadership by the agri-

cultural development community
• Increasing engagement in national policy dialog
• Professional training and institutional capacity build-

ing
• Credible evaluation of production and livelihood

benefits of climate applications
The workshop also highlighted opportunities to

enhance integration—of seasonal prediction with
other timescales of climate information, of forecast
applications with agronomic and financial risk man-
agement, and of climate risk management with other
development interventions.
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The articles in this CR SPECIAL 162 represent a syn-
thesis of key advances and remaining challenges in
bringing climate prediction to bear on the needs of
agriculture. In the opening article (p. 3–17, this issue),
Sivakumar gives an overview of climate risks to agri-
culture and of approaches to seasonal forecasting, and
provides examples of efforts to foster the use of advance
information to manage climate risk. Sivakumar pro-
poses that efforts in the near future should pay increased
attention to: (1) improvement of forecast accuracy, (2)
quantitative evidence of the utility of forecasts for agri-
cultural risk management, (3) enhanced stakeholder
participation, (4) communication with rural communities,
(5) learning from adoption failures, (6) commodity trade
and storage applications, and (7) the institutional and
policy environment at the national level.

Two studies focus on prediction of climate fluctuations
and their agricultural impacts. Doblas-Reyes et al.
(p. 19–26, this issue) survey dynamic multi-model en-
semble forecasts as a means of providing probabilistic
forecast information, and highlight opportunities for
downscaling in space, translating forecasts of climate
variations into forecasts of economically important im-
pacts and integrating seasonal prediction with informa-
tion at shorter and longer time scales. They suggest that
the climate forecast community is now capable of de-
livering an integrated system for probabilistic prediction
of climate and its impacts on health, agriculture and
hydrology, at a range of spatial scales and lead times.
Hansen et al. (p. 27–41, this issue) then review progress
in methodology for incorporating climate forecasts into
probabilistic predictions of crop response. The methods
reviewed offer several options, beyond the standard ana-
log method, for incorporating dynamic climate models
into applications that depend on probabilistic forecasts of
crop yields, but have not been tested sufficiently. 

The next 3 articles deal with economic aspects of
climate forecast applications. Rubas et al. (p. 43–54, this
issue) review 4 economic frameworks with increasing
attention to stakeholder interactions—decision theory,
general equilibrium modeling, game theory and mech-
anism design theory—that have potential to both con-
tribute to and learn from climate applications. Rubas et
al. suggest that economics has: (1) helped to under-
stand how uncertain information can be incorporated
into decisions, (2) served as a bridge between physical
and social sciences and decision-makers, and (3) re-
vealed the conditions under which climate information
can have value. Impact assessment deals with provid-
ing evidence of the actual or potential benefit of an in-

tervention. Thornton’s study (p. 55–65, this issue) deals
with assessing a potential benefit before climate appli-
cations have been adopted. He highlights some of the
challenges imposed by the nature of climate applica-
tions, and calls for using a range of quantitative and
qualitative assessment methods. Msangi et al. (p. 67–79,
this issue) discuss the application to climate risk man-
agement of methods for assessing the actual effect of
agricultural development interventions, after they have
been implemented and widely adopted. Although there
are few examples where relevant climate forecast infor-
mation has been disseminated and adequately sup-
ported long enough to allow these ex-post (i.e. after
adoption) methods to be applied, understanding the
methodology will enable advocates of climate risk man-
agement to provide evidence of uptake and benefit. 

Many studies of the value of climate information for
agriculture have employed qualitative methods that
involve intensive interaction with farmers or other
stakeholders. Roncoli (p. 81–99, this issue) reviews
the contribution of ethnographic and participatory
research. This research provides insights about climate
perception that can inform communication efforts, and
determinants of climate risk and its management that
can inform other forms of support. Efforts are shifting
from local farmer-centered approaches toward inter-
actions among stakeholder at multiple scales.

The final 2 articles discuss institutional issues that in-
fluence the value of climate prediction to agriculture.
Based on 3 case studies, Meinke et al. (p. 101–110, this
issue) illustrate the important role that salience, credi-
bility and legitimacy have in the uptake of climate infor-
mation for risk management, and argue that systems
analysis within a participatory process can foster these
qualities in climate applications. Based on a case study in
southern India, they warn that ‘the creation of credi-
bility…’ through significant researcher–stakeholder
engagement ‘…can bear within the seeds for its own de-
struction’ by creating demand for climate services with-
out a mechanism to meet the demand beyond the life of
a pilot project. In the final article, Vogel & O’Brien
(p. 111–122, this issue) argue that inadequate attention
to the complex social context has limited the effect of cli-
mate information on food security in southern Africa.
They call for greater attention to the multiple stressors
and risk responses that characterize the region, linkages
between information needs and livelihood strategies,
context within the existing network of institutions, and
interactions with other development interventions.
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