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Abstract The increasing evidence of global warming calls
on all states to enhance their adaptive capacity to deal with
climate change. This paper compares the adaptive capacity
of two Canadian provinces, the province of Mendoza,
Argentina and the administrative region of Coquimbo,
Chile in relation to the vulnerability of farmers to droughts
and floods by applying the adaptive capacity wheel
(ACW). It concludes that Saskatchewan and Alberta,
Canada are particularly weak in terms of double- and tri-
ple-loop learning and in developing adaptive capacity in an
equitable manner, probably attributable to strong climate
scepticism in society and the weak economy. In the
developing countries of Chile and Argentina, resources to
assist with adaptation are often lacking; in Coquimbo,
future learning is precarious because of information deficits
in relation to data, memory, trust, and responsiveness; in
Mendoza, institutions lack variety (redundancy of pro-
grams), resources, and governance processes are inade-
quately responsive. The paper makes contributions at the

regional level by recommending that specific institutional
weaknesses and lack of responsiveness be remedied by
adopting appropriate missing instruments (perhaps, for
example, water transfer provisions in Mendoza). New
findings are made in relation to the dimensions of fair
governance and learning capacity in the ACW. While
learning capacity was closely linked to the dimension of
leadership, the deficit of equity was closely linked to other
indicators of fair governance (legitimacy, responsiveness,
and accountability).

Keywords Adaptive capacity � Institutions � Droughts and
floods

Introduction

Society’s institutions are challenged in responding to the
changing climate occurring at a faster and more variable
rate than before. Increases in frequency and intensity of
high temperature extremes, heat waves, and heavy pre-
cipitation events resulting in flooding are anticipated (IPCC
2014; McHale and Leurig 2012). Governance, the pattern
of managing basic social functions (Lauer et al. 2006), if
poorly developed can influence the severity of the impacts
of extreme events, making them disasters and thereby
reducing the trust of people in government’s management
capacities (CBC 2005; PP 2007). Institutions (social pat-
terns that provide stability and predictability in determining
collective action; Scharpf 1997; laws, policies, norms,
rules, and practices with a degree of permanency; Homer-
Dixon 1999) are a key aspect of governance and critical in
stimulating adaptive capacity as they are rooted in cultural
practices, deep-rooted lifestyles, and ideological premises
(Gupta and Dellapenna (2009). Given the role that
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governance and institutions play in exacerbating or
addressing the vulnerability of society to climate impacts,
there is a need to know to what extent institutions operating
within the current climate change context encourage or
discourage adaptation of society to increasingly uncertain
impacts of, for example, droughts and floods (referred to
herein as d&f), in order to implement the necessary
strategies to improve adaptation of agricultural producers.

This paper presents the integrated results of a study1 of
the adaptive capacity of institutions in Canada, Chile, and
Argentina responding to climate variability and change,
and in particular to d&f, in respect of agricultural pro-
ducers in dryland river beds fed by snow and glacier melt.
It uses the adaptive capacity wheel (ACW), a qualitative
assessment tool, to study and assess the findings of a
document analysis of key formal institutions and qualita-
tive semi-structured interviews. This comparative case
study allowed for key findings in relation to the dimensions
of the ACW of learning, leadership, and fair governance.

The adaptive capacity wheel

The adaptive capacity wheel (ACW) is a qualitative tool to
assess the inherent characteristics of institutions to stimu-
late the capacity of society to adapt to climate change and
offer insight into redesign (Gupta et al. 2010). The ACW
has subsequently been applied in numerous case studies
(Grothmann et al. 2013; Gupta et al. 2016; Klostermann
et al. 2010). The ACW focuses on institutional change,
considered crucial for climate change adaptation, and the
qualitative aspects of adaptive capacity normally over-
looked in quantitative analysis.

There is much literature on the adaptive capacity of
institutions although the terminology of the dimensions of
adaptive governance and the content of these principles in
the literature are by no means consistent. Some authors
term them ‘evaluative criteria’ (Ostrom 2011) or even
‘elements’ of adaptive institutions (Mollenkamp and Kas-
tens 2009). The discussion in some cases is generic and
applies to institutions in general (Gupta et al. 2010; Gun-
derson and Holling 2002; Olsson et al. 2006) and in other
cases to specific institutions such as water governance
(Mollenkamp and Kastens 2009; Huntjens et al. 2012). The
ACW (published in Gupta et al. 2016; Klostermann et al.
2010; Fidelman et al. 2016) was chosen for its compre-
hensiveness in combining these literatures (Gupta et al.

2010) and the fact that it has been developed and tested
(see 2.2).

Adaptive capacity dimensions

The ACW allows for a comparative assessment of the quality
of institutional systems responding to climate variability and
change and related d&f in each of the case studies. The six
dimensions of adaptive capacity are: variety, learning, room
for autonomous change, leadership, resources, and fair
governance shown in Fig. 1 and Table 1. A further 22 cri-
teria are indicators of these dimensions and are listed in the
outer circle of the figure. Each of the criteria is an indicator of
the respective dimension of adaptive capacity shown in the
outer circle. For instance, legitimate institutions, displaying
equity, that are responsive to change and accountable indi-
cate a system of fair governance. Institutional systems
demonstrating strong performance in relation to these
dimensions (as further elaborated in the Figure) are more
resilient and enhance the adaptive capacity of the system to a
greater degree than institutions not demonstrating these
dimensions (Gupta et al. 2010).

The ACW was developed based on the literature, field
experiences, and brainstorming by researchers as outlined
in Gupta et al. (2010). Since development, this tool has
been utilized to assess the adaptive capacity of institutions
in relation to water, management, civil protection and
regional planning (Grothmann et al. 2013), critical energy
services during storms (Leon-Camacho et al. 2014), spatial
planning, water, agriculture and nature (Gupta et al. 2016),
and coastal resource management (Fidelman et al. 2016).
This research makes an important contribution by applying
it in relation to droughts and floods.

The adaptive capacity wheel

The ACW is a diagnostic, qualitative assessment tool
which has been adapted in this paper to also help to
redesign policy instruments and institutions. In this paper,
each case study country’s institutional response to climate
change and d&f in regards to agricultural producers was
assessed using the ACW. The ACW involves a normative
judgement wherein the formal institutions and informal
institutions are identified (step one) and assessed in two
ways: First, in terms of their effectiveness at achieving
their stated mandate, and second, in relation to their impact
on the assets (including natural, economic, human, social,
and technological) of agricultural producers that allow for
adaptation to climate change and d&f (Scoones 2009) (step
two); they are thereby assessed in relation to the adaptive
capacity dimensions (2.2) (step three) and are ranked at an
aggregate level (Gupta et al. 2016; Klostermann et al.
2010).

1 Funding for this study is gratefully acknowledged from the
International Research Initiative on Adaptation to Climate change
(IRIACC) which is part of the International Development Research
Centre (IDRC). The project details can be found at: http://www.parc.
ca/research_projects-vacea.htm; http://wwwparc.ca/mcri/).
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The adaptive capacity dimensions of the institutional
system are ranked from very high to very low. Very high
green (or darkest grey in black and white figure) ratings
reflect institutional structures enhancing adaptive capacity
and agricultural producer assets, light green (or dark grey
in black and white figure) reflect existing structures but
lack of comprehensive informal institutions, yellow (or
grey in black and white figure) reflect institutions with no
impact, orange (or light grey in black and white figure)
reflect institutions with gaps needing to be filled; and red
(or lightest grey in black and white figure) reflect institu-
tional structures with obstacles affecting agricultural pro-
ducer assets negatively (Klostermann et al. 2010). No
numbers are allocated in order to avoid the impression of

high accuracy of the rating. Based on this assessment,
recommendations are made for policy redesign to improve
the adaptive capacity of agricultural producers within each
case study.

Methodology

Multi-site comparative case study

This research is a multi-site comparative case study
(Bishop 2010) that allows the unpacking and analysis of
relationships among mechanisms (instruments responding
to climate change and d&f), information, informal

Fig. 1 Adaptive capacity wheels (ACWs) for the four case studies
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