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Assessment of the expected impacts from climate change is an essential input for agencies engaged in fostering
adaptation of local social-ecological systems. However, data is seldom available at the required scale. This study
overcomes this hurdle by gathering data via an expert elicitation protocol. We report experts' judgements about
two topics: i) the impacts from climate change on crop yields in three communities located in the Bolivian Alti-
plano; and ii) the effectiveness of specific irrigation techniques inmitigating the impacts from climate change in
the communities under study. Our gathered data allow us to document heterogeneity of expected impacts across
communities –with one community expected to experience an increase in yields under wet climate change sce-
narios. Experts judge irrigation as an effectivemitigation tool undermost of the dry climate change scenarios pre-
sented to them. We believe that our data collection strategy represents a promising decision support tool for a
wide range of public policy issues. Particularly, when monetary and time constraints converge with the lack of
scientific information. In addition, the information gatheredwith thismethodology can be incorporated into par-
ticipatory methodologies gathering information from local social-ecological systems.
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1. Introduction

Climate change has been characterized as local in its causes and
global in its impacts (Shaw et al., 2009). Unfortunately, documentation
of the impacts from climate change has mostly focused on the global
scale. This focus is not surprising given that data at local scale are fre-
quently of poor quality and/or seldom available.

There is a pressingneed to collect information at local scale. This is so
because if the causes of climate change are local, the strategies to build
resilience may be found at the local scale as well. And this has been the
case. For instance, Mistry et al. (2016) has successfully implemented a
participatory strategy that helps communities in the identification of
local best practices for social-ecological sustainability. Also, local infor-
mation is essential in the documentation of the expected heterogeneity
of climate change impacts (Vincent, 2007) –allowing, for instance, the
identification of local social-ecological systems1 potentially benefiting
from climate change.

National and international agencies have recently increased their ef-
forts to gather data at local scales. For instance, the Inter-American De-
velopment Bank has stated its intention of incorporating measures of
local adaptive capacity in evaluations of community projects involving
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water and sanitation, technology innovation, and irrigation (IADB,
2013). Also, the Paris Agreement, signed in December 2015 in the
COP21 meeting, is expected to increase the demand for local informa-
tion given that the developed countries have committed to increase
funds to avert local damages provoked by climate change (UNFCCC,
2015, p. 26).

This study explores the feasibility of collecting local data via a proto-
col that gathers the opinion from experts on how climate change will
impact local social-ecological systems. Treating expert judgement as a
type of scientific data that fits into an empirical research strategy is
the departure point of the expert elicitation literature (Bolger and
Rowe, 2015; Cooke and Goossens, 2000). For instance, Vaissière et al.
(2013) incorporate the opinion of experts in a methodology that com-
pares maintenance costs associated with compensating the damage of
ecosystem services. They request experts to quantify the contribution
of habitats and species to the production of an ecosystem service.

This study delivers two pieces of information. The first piece reflects
the experts' judgements about the climate change impacts on crop
yields in communities located in the Bolivian Altiplano.We have select-
ed this region because it illustrates that the evidence about effects from
climate change in the Altiplano region has not translated into a data
gathering strategy that may support the design of policies tackling the
expected impacts to the local social-ecological systems (see World
Bank, 2010).

Informing policy makers about the expected impacts from climate
change is not enough. They also need information about the effective-
ness of potential mitigation actions. Thus, the second piece of informa-
tion reported by this study captures experts' judgements on whether
specific irrigation techniques are expected to be effective in mitigating
the effects from climate change. We deem irrigation as a potential mit-
igation tool because it provides protection against precipitation volatil-
ity associated with climate change (Lybbert and Sumner, 2012;
Vermeulen et al., 2012). To gather data valuable to policymakers, our ir-
rigation scenarios have been designed to resemble irrigation projects
implemented through the Bolivian National Irrigation Program.

The rest of this paper is structured as follows. Section 2 justifies our
focus on communities located in theBolivianAltiplano. Section3describes
our methodology. Section 4 reports the opinions of our experts. Section 5
presents a methodological discussion. Section 6 presents our conclusions.

2. Case Studies

The Bolivian Altiplano illustrates the problem of data availability re-
garding impacts from climate change at the local scale. On one hand,
there is enough evidence to argue that climate change is already
impacting the Bolivian Altiplano via extreme weather events and higher
weather variability (World Bank, 2010). For instance, extreme weather
events such as El Niño provokes rainfall decline in the Altiplano
(Andersen and Mamani, 2009). In 2010, a more severe drought affected
the area due to the shortening of the rain season (MMAAB, 2009). An un-
precedented hailstorm in 2002 caused a U.S. $70 million damage and
droughts with a bigger-than-usual influence area. These events are be-
coming repetitive and persistent, intensifying or triggering socioeconom-
ic phenomena such as migration from the countryside to the cities.

On the other hand, despite the documented evidence of the effects of
climate change on the Bolivian Altiplano, the greatest challenge for the
social-ecological systems in this region is the uncertainty about the geo-
graphical distribution of such impacts (World Bank, 2010). Due to the
unique topographic conditions of the Bolivian Altiplano, researchers ex-
pect a large heterogeneity in the effects from climate change on local so-
cial-ecological systems –with chances that some systems may benefit
from climate change and others may face negative impacts.

Thus, as a first step to design a strategy to face climate change, policy
makers need to be informedwith estimates of the expected impacts not
only at the regional scale but also at the local scale –with emphasis on
the identification of the local systems that may gain and the local

systems thatmay be damaged by climate change. However, information
at a local scale is seldom available for this region (World Bank, 2010).

In this context, we implement our expert elicitationmethodology in
the Bolivian Altiplano. Three Altiplano communities are taken as case
studies. As illustrated in Fig. 1, Suriri-Capiri, Pasacunta-Qollpacanta,
and Peñas Kerani are part of, respectively, themunicipality of Tiwanaku,
the municipality of Calacoto, and the municipality of Batallas. The three
communities are in the administrative department of La Paz –which is
part of the dry Altiplano. In this sub-region, low temperatures, high var-
iability of temperatures, low humidity, low rainfall and recurrent and
long periods of drought impose severe conditions to crop and livestock
production (World Bank, 2010).

The three communities under study are useful to gain insights on
how effective irrigation may be at mitigating the impacts from climate
change. These communities have benefited from irrigation projects fi-
nanced by PRONAREC –the National Irrigation Program with a Water-
shed Approach (IDB, 2008). Thus, the irrigation scenarios included in
our protocol closely resemble the projects financed by PRONAREC –
which allows us to gain insights of public policy relevance.

3. Methodology

We collect data through an expert elicitation (EE) protocol. EE is a
structured process that collects scientific and technical judgements
from experts (Morgan, 2014; Bosetti et al., 2016). EE is deemed a useful
piece of empirical research, particularly when other empirical data is ex-
pensive, limited or unreliable (Bolger andRowe, 2015; James et al., 2010).

Bosetti et al. (2016) describes EE in eight steps –these steps are exe-
cuted in an iterative manner and thus a practitioner may return to a spe-
cific step several times. In the first step, an EE describes the objective and
mode of the elicitation. The definition of the goal includes an unambigu-
ous description of the metric that experts are requested to use when
reporting the parameter of interest. The elicitation mode ranges from
face-to-face interviews to protocols that can be self-administered via a
web-based platform –importantly, the selection of the elicitation mode
is not without trade-offs (see Baker et al., 2014; Verdolini et al., 2015).

In the second step of an EE, the practitioner defines the type of ex-
pertise needed and identifies the individuals with such expertise. In
the third step, the type of expertise and the goal of the EE are taken
into consideration to decide the format of the elicitation question. In
the fourth step, experts are provided with background material and
trained in the rationale behind the elicitation question. This step may
be carried out in advance to the implementation of the protocol or as
a preliminary step during the elicitation. In thefifth step, the EE protocol
is tuned by piloting parts or the entire protocol –making sure that the
metric of interest is clear to the experts and that, if it is the case, the hy-
pothetical scenarios are precisely described.

The sixth step consists in gathering the data via the elicitation proto-
col. The statistical analysis of the gathered data is the seventh step of an
EE. The final element is the reporting of the experts' opinions (see
Bosetti et al. (2016) for details about these steps).

The rest of this section provides the specifics of the EE protocol im-
plemented in this paper.

3.1. Expert Elicitation Protocol

3.1.1. Goal
The goal of our EE protocol is twofold. First, it collects and summa-

rizes the opinion of experts about the expected impacts from climate
change on potato yields in three communities located in the Bolivian Al-
tiplano. Second, it collects and summarizes the opinion of experts with
respect to whether irrigation is an effective tool to mitigate the changes
in potato yields in the communities under study.

Potato has been chosen as the crop of interest because it is the most
important crop in the Bolivian Altiplano (World Bank, 2010) –both in
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