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Introduction
• Food security in the Peruvian Altiplano is frequently threatened by adverse weather and climate
events

• User-tailored climate services bear the potential to positively influence agricultural productivity
and, thus, generate economic value and ensure food security

• The realization of this potential value depends on technical, institutional and cultural conditions

• Little systematic (and context-specific) evidence on the value of user-tailored climate services
in the Peruvian Altiplano
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Background
Small-scale agriculture and the state of the atmosphere
• Agrarian communities in low-resource settings: livelihood decisions depend crucially on weather
and climate
• Small scale agriculture plays an essential role in food security:

– 70% of food calories in low-income countries are provided by farmers using less than 5 ha of land
(Samberg et al., 2016)

• FAO reports recent climate-induced increase in food security (FAO, 2017)
• Increasing severity through climate change: vulnerable populations in low income countries
particularly concerned (IPCC)

Background
Climate services and food security in low-income countries
• Climate services (CS) channel meteorological information to end-users in a way that supports decisionmaking.
• Access to CS: key component for increasing climate resilience and food security for small-scale farmers in
low-income settings (Wilbey et al., 2009)
• World Climate Conference-3 in 2009: establishment of the Global Framework of Climate Services (GFCS)

Supply side

WMO categories of NMHSs for the provision of climate services

«Demand» side: climate vulnerability

University of Notre Dame Global Adaptation Initiative: Vulnerability

Background
Assessing the (economic) value of climate services
Why?

Typical topics in valuation studies

• Justify public expenditures / inform
investment decisions

• Technical features of the services
– Hill et al., 2002, Patt and Gwata, 2002; Clements
et al., 2013

• Improve existing provision
• Justify pricing of bespoke CS
• Raise awareness

• The decision maker / the decision making
context
– Nicholls 1996; Roncoli, 2006;
Venkatasumbramanian et al., 2014

Studies looking at the value of seasonal climate forecasts

Soares et al., 2018

Background
Research gaps
Regional issue
• CS in the Peruvian Altiplano: high potential / little evidence
– Sperling, 2008; Vargas, 2009; Sietz et al., 2012; Lechthaler and Vinogradova, 2017

Methodological issues
• Valuation studies are based on a limited understanding of the decision-making context
– Hansen 2011; Soares et al., 2018

• Predominant methodological foci (Soares et al., 2018)
– Ex-ante valuations
– Single method approach

Background
Research objectives:
• Identify a CS which is tailored to smallholder farmers’
needs on the Peruvian Altiplano

• Quantify the value of this user-tailored CS for smallholder
farmers

• Discuss this valuation against critical contextual factors
that hinder or support the effective realization of this
potential value

Approach:
Socio-economic vulnerability
assessment

Economic assessment

Synthesis

Methods
Study region: Puno
Representative farm household survey
• Random cluster sampling design (n=726)

• Study population
– small-scale quinoa producers (<10 ha)

• Study tool
– Structured questionnaire
– 15 expert interviews

Methods
Socio-economic vulnerability assessment
• Basic principle: use farmers’ responses to outline the mechanisms that generate climate or
weather vulnerability
• Conceptual approach: indicator-based assessment of socio-economic vulnerability (IPCC, 2014)
– Exposure
– Sensitivity
– Coping/adaptive capacity

• Analysis: quantitative cross-sectional analysis
–
–
–
–

Socio-economic and production characteristics (wealth index, food security index, relative harvest index)
Subjective exposure and sensitivity to climate and weather events
Farm management options / access to existing information systems
Access to social and financial protection mechanisms

Methods
Economic assessment
• Economic decision-making model:
– Dynamic life-cycle approach
• Value-generating mechanism:
– Compare expected outcome resulting from a decision made based on a CS with expected
outcome resulting from a decision made without the CS

• Metric:
– Compute a value for the percentage increase in consumption (when CS is not available)
needed to achieve the welfare with CS
– Calibrate the model to the socio-economic field-data

Production and household characteristics

Results

Results
What is the most
challenging factor
in agricultural
production?

Exposure:
• Reported number of exposures to adverse
weather/climate events during the last 5 years
Severity:
• Perceived yield impact of the event measured on
a 5-point Likert scale

Adaptive capacity
• % of farmers with management options available in
the face of specific weather/climate events

N=726

Vulnerability factors
associated with the
relative harvest index
(RHI)

19 US$ per household
per year (avoided loss)

Results
Economic valuation of the tailored CS (frost warning)
• Solution is characterized by a declining optimal consumption
rate during the farming cycle

• Availability of the forecast guarantees that more of the crop
survives until the end of the farming cycle
– $30-50 per household and year

Summary / conclusions
Economic assessment

Vulnerability assessment
•

Low adaptive capacity / lack of appropriate
coping mechanism

•

Economic benefits of a tailored frost forecast is
estimated at 80 US$ per ha and year (80% accuracy)

•

Frost is most relevant meteorological hazard for
quinoa producers

•

At individual level: approx. 2% of current household
income

•

Smallholder can act upon frost warnings to
protect their crops from frost

•

Linear extrapolation to the region of Puno: 2.9 mio.
US$ per year

Key messages
• There is potential economic value of integrating tailored meteorological information into agricultural
decision-making to improve food security on the Peruvian Altiplano
• Despite the potential value tailored CS hold, effective realization of this benefit requires a nuanced
understanding of the local decision-making context

