Enabling adaptive water management to face drought
risk in a changing climate
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Foreword

This book is about drought, institutional arrangements in developing countries
dealing with water management, global economic drivers, poor communities in
search of improved living conditions, and showing how all those issues are
interacting together under changing climatic, political and socio-economic
conditions. It does so by drawing on first hand observations and analysis of
available literature, documents, interviews in the area of Municipality of Tomave
belonging to the Quijarro Province in Bolivia. Bolivia is a relatively remote country
in Latin America, for long time excluded from global formal trade connections,
suddenly discovering the enormous potential of a seed, the quinoa, particularly
appreciated for its nutritional qualities in countries that have internationalized
their taste and seeking healthier food. The quinoa production of the quinoa is
increasing rapidly, demanding a more considerable amount of water, at the
expense of other plants and it is creating new problems of sustainability. The latter
are experienced not only environmentally but also as far as the local diet is
concerned: whilst the quinoa was traditionally providing the basic food for Bolivian
people, its discovery as a lucrative product has turned it into a good for exportation,
thus depriving many of its consumption without providing equally valid
alternatives.

By entering into the specific dynamics that characterizes the Bolivian case study,
the Author describes how development is somehow forced by international
competition over global markets to take unsustainable paths, that are in the
medium and longer term detrimental for the well being and even the survival of
communities that are hoping instead to improve their rather poor conditions. It is
a rather well known trend that globalization has somehow stretched to the
extreme: unsustainable social and living conditions push people searching for
improvements that obey to the laws of free, global markets, resulting in decrease
of poverty but at the expense of environmental sustainability. On the balance the
trade is between livelihood and environmental sustainability, where the impact on
the latter means the erosion of the vital basis of the former. Finding an equilibrium
between the two should be the objective of what Guido Minucci proposes as
adaptive water management and planning. A concept that is not new and actually
very much debated especially in more recent years. Nevertheless operationalizing
it, turning it into an actual opportunity for finding the balance between contrasting
needs operating at different spatial and temporal scales is not as easy to do as to
say. In fact, one must be aware that forces that are playing on this ground are
shaped across different spatial scales: the consumers of the goods are far from
where the damage to natural resources is suffered and the marketing campaigns
actually promote them as healthier and also providing the source of enhanced
living standards for producers, which is partially true. As for the temporal scale,
the benefits are now, whereas the harm will be brought in the future, a situation
that is common to most environmental hazards and risks. Such complex
interrelationships make it rather difficult to implement adaptive management only
locally, where the goods are produced, or even at the national level, where decision
makers see their commercial balance pending on the positive side as for export and
GDP. What makes the analysis and the insights on the different dimension
political, social, institutional, environmental of the case study so relevant stems
from the deep knowledge that the Author has developed by living in the area and
therefore getting to understand processes and practices in the everyday life and not
just as a stand alone result of few visits to the area. The experience matured and



lived through in the municipality of Tomave provided him with the possibility to
identify specific aspects that can be leveraged on, albeit in a very difficult context,
in order to achieve enhanced adaptive water management practices.

The book is organized in an interesting manner, as it first proposes a framework,
named React, to combine the clear identification, description of the problems
entailed by current water management practices making explicit the different
drivers acting at different scales, with the proposal of solutions that result from a
process to be triggered among a variety of stakeholders. Such process puts at the
centre a set of capacities including collective and individual learning, sharing of
information, improved practices of decision-making and negotiation. Then the
framework is tested in the case study of Bolivia, revealing the many obstacles that
it would face in case of adoption. In the concluding chapter, the Author provides
ideas grounded on evidences from the field on how the framework can still provide
a significant added value and potentially lead to much more sustainable solutions
and practices if local actors who are facing the consequences of ill water
management are able to innovate from inside current governance practices
triggering a season of reforms. It is acknowledged that the latter cannot be achieved
all at once, but priorities must be set based also on what is achievable and what can
be used as a leverage to trigger more vertical and horizontal coordination among
social groups and institutions. One way to do this is perhaps working to improve
drought early warning systems that address immediate issues that are already
experienced by all (or most) stakeholders and then demonstrate that better water
management can significantly reduce the number of warnings, by pushing away
critical thresholds from the most frequent conditions of seasons with scarce
rainfall. The entire book is in fact based on the | believe correct assumption that
whilst drought is a natural phenomenon, water scarcity is experienced primarily
because of ill designed water systems and lack of adaptation to climatic conditions,
even without fully considering the impact of climate change. And, correctly the
Author begins with a multifaceted and articulated explanation of drought, that
differently from other “natural” hazards, does not correspond to an agreed upon,
univocal definition. This apparently odd situation stems from the fact that drought
is conceived and perceived differently upon the usages of water rather than
referred to indisputable precipitation values. It is also the result of the nature of
drought, that differently from floods or storms, is a creeping and long term
duration hazard both in its outbreak and in the consequences it produces in social
and natural systems.

By interlacing a disaster risk reduction with an adaptive water management and
planning perspectives, the present book provides a useful contribution to a field of
research and practice that is at the frontier of various disciplines and organisations
that have at the end no other choice than cooperate for the survival of communities
and ecosystems without which also the conditions that permit to some to get richer
and better are severely undermined.

Scira Menoni



Preface

Drought is a severe weather-related natural disaster affecting the extended area
and ranking first among all natural hazards in terms of the number of people
affected, putting society and environment at risk in many regions of the world.
Droughts of even greater intensity will likely increase in the coming years, and
other stresses related to global market-driven transformations and population
growth will compound the effects of climate variability and change on water
resources.

The traditional water management is now considered inadequate to respond to
uncertainties and extremes expected with climate change and other contextual
conditions. As a result, water management has shifted towards iterative and
integrated management practices, more aligned with concepts of adaptive water
management.

The book examines the drought risk characteristics and the specificities of the
impacts of droughts firstly. Then it explores the current challenges and the context
of high uncertainty and high risks for water management as well as the
interlinkages between drought and water management. The book focuses on the
challenges to water organizations, requiring the ability to adapt to such changes
and implement adaptive water management.

The characteristics of the adaptive capacity regarding organizations and
institutions have been identified and investigated through a critical review of the
relevant literature. Reframing such characteristics, the book proposes a conceptual
framework to assess organisation’s adaptive capacity, named REACT. The
developed framework has been tested within a case study in Bolivia.

The book analyses the barriers hindering the adaptive capacity of organizations
that administer water to adapt, such as a low level of organisational and individual
learning capacity, a lack of sharing and negotiating, leadership and resources. It
also investigates the socio-cultural and economic barriers in the water governance
for applying the AWM strategies that include institutional legacy and
fragmentation, lack of resources as well as corruption and elite pressure.

The book describes how to enable adaptive water management to face current and
future drought risk by integrating it with drought risk management, for instance,
promoting policies that endorse watersheds protection and drought plans
strengthening water management capacity within water users and managers.

The findings outline that an adaptive approach to water management integrating
drought risk management facilitate a context with flexible and open water
management organizations and governance systems that allow for learning and
increase adaptive capacity to embrace climate and non-climatic drivers
uncertainties in decision-making and design solutions that reduce vulnerability to
ensure sustainable development.



1. INTRODUCTION

Abstract. The book was set out to explore the ways to enable adaptive water management
to face drought risk in a changing climate by focusing on water management organizations.
This chapter sets the background shortly and introduces the problems. Moreover, it
outlines aims and objectives of the research. Finally, it provides a road map for the rest of
the book.

Water is a shared resource, and its management needs to take into account a wide
variety of conflicting interests. Water fulfils various functions indeed for very
different usages and users. Therefore, water is valued differently by various groups
of stakeholders. Furthermore, water is also dealt at different levels (multi-level)
and by different actors (multi-actors) in the market, society and government. As
long as the water is abundant relative to its use, these interaction effects may not
be noticeable. Moreover, natural water supply varies over time, and some
variability can be compensated by the buffering capacity inherent in the water
system such as natural storage or adaptation in water use patterns. However, a in
dry climate, or as water use and pollution rise, the externalities become
problematic without institutional arrangements to clarify rights and
responsibilities. In this context, thus, extreme events, such as droughts, putting a
strain on competing uses have always been one of the significant challenges for
water management.

This book focuses on water management in the drought-prone country of
Bolivia. It particularly emphasizes the role of adapting water organizations and
processes to face drought impacts, which pose fundamental challenges to water
policymakers as they imply complexity, scientific and political uncertainties.

In the late 1970s and early 1980s, the message of new institutionalism was
put to the forefront: that institutions in general and state institutions, in particular,
are essential for and make a difference to the collective choice processes (Ferragina
et al. 2002). New institutionalists assume that administrative systems influence
society and overall the environment, where relationships between citizens, private
agents, and public organisations unfold. The new thinking on the importance of
institutions has influenced thus a new policy agenda, including water policy.
Throughout the 1980s and 1990s, there was a growing concern that in many cases,
engineering-based projects had not been wholly successful and that they had not
often yielded the benefits that were expected. Increasingly, over the past decade,
many programs in the water sector have begun to be primarily focused on
developing institutional and human capacity rather than physical infrastructure.
The result of this trend has been an attempt by those working in the sector to
understand the institutional aspects related to water management.

Nowadays, water systemsl (Framing Committee 2004) are increasingly
challenged by the triple threat of a changing climate, rapid population growth, and
competing demands for water. Competition among agriculture, industry and cities
for limited water supplies is already constraining development efforts in many
countries. Demand for water is increasing in order to satisfy the needs of a growing
world population, for food production, energy, industrial and domestic uses and
the environment. As populations expand and economies grow, the competition for
limited supplies will intensify and so conflicts among water users. The Fifth
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC
2014) underlines that 93% of the impacts related to climate change will be

L according to the definition given in the GWSP Science Plan.



experienced in the water sector. The same report states that availability of
renewable surface and groundwater resources is likely to decline significantly in
most arid and semi-arid subtropical regions, aggravating competition for water
between agriculture, ecosystems, industries and settlements. Climate impacts on
hydrology are set to include alterations in seasonality, a rise in the frequency or
intensity of extreme hydrological events (drought or flood), higher variability of
precipitation patterns and increased glacial melt leading to amplification or
reduction in runoff (Matthews and Le Quesne 2009; Bates et al. 2008). Moreover,
a sense of lack of control is particularly pronounced in developing countries, where
the capacities to understand the different issues of climate change as it affects the
water systems are minimal among water managers. The limitations of the ability
to control extremes by technical means have become very clear during weather
extremes occurring globally over the past years. Since 1990, EM-DAT CRED
estimates that climate and hydrometeorological disasters (droughts, extreme
temperature, flood, mass movement of wet soil, storms, and wildfires) have cost
the Latin America and the Caribbean over $200 bn, disrupting the lives of an
average of 3,6 million people annually over that period (EM-DAT 2019).
Furthermore, between 1995 and 2015 the number of disasters triggered by
weather-related events (drought, flood, extreme temperature, storm and mass
movement — wet) is the most frequent disaster types, outnumbering all other
natural disasters combined, and accounting for 90% of all-natural disasters, with
the most extensive impacts on people (UNISDR and CRED 2015). Moreover,
within the same period, droughts, floods and storms combined affected the most
significant number of people (2300 million), resulting in total economic losses of
USD722.3 billion, 72% of the total losses (Gopalakrishnan 2013). Drought and
flooding, in particular, can have devastating implications for rural populations
dependent on livestock and agricultural production. Such events have triggered an
increasing awareness of water managers for the possible challenges posed by global
and climate change also because most recent forecasts suggest the likelihood of
further worldwide increases in the intensity and frequency of water disasters in the
years ahead. Therefore, the fragmented and sub-sectorial approaches are seen now
as inadequate to address the increased use and abuse of freshwater systems
associated with the rapid social change-taking place in most countries (Boutkan
and Stikker 2004; Cleaver and Toner 2006; Cullet and Gupta 2009; Kidd 2009;
McCay and Marsden 2009).

The need for coordinated management of water resources and a system-
wide approach is increasingly recognized, even though it is not evident as
demonstrated by the everyday practice. The traditionally centralized and
technocratic approach is now considered inadequate to respond to uncertainties
and extremes expected with climate change and other contextual conditions
(Dominguez et al. 2011; Gersonious et al. 2012; Pahl- Wostl 2007; Truffer et al.
2007). As a result, the traditional hierarchical and technocratic focus of water
management has shifted towards iterative and integrated management practices,
more aligned with concepts of integrated water resources management and
adaptive water management (GWP TAC 2000; Pahl-Wostl 2007). In response to
nowadays challenge, water managers will need to adapt in a timely and effective
manner, and in a way that builds resilience rather than degrades it. Resilience has
defined by Folke et al. (2010) as “the capacity of a system to absorb disturbance
and reorganize while undergoing change so as to still retain essentially the same
function, structure and feedbacks, and therefore identity, that is, the capacity to
change in order to maintain the same identity”. In this line, adaptiveness is
increasingly recognised as one of the central parameters for sustainable water



management in rapidly changing physical and human environments (Pahl-Wostl
2007).

It is worth to note even though it is not the object of this book that
implementing an adaptive water management system to adopt a more sustainable
model should also envision a critical review of the water usages, in particular in
those areas prone to droughts or where the water resources are already scarce
being under pressure due to the global market demands.

The complexity of water management and a rise in uncertainties linked to
critical drivers, actors, and boundary conditions would acquire approaches
enabling management to adapt to changes in the system being managed (also see
Gunderson and Holling 2001). As Biswas and Tortajada (2010, p. 130) pointed out
in an insightful paper, “there have got to be radical changes in the governance
processes and the institutions responsible for water to cope with the immediate
challenges, potential future changes, and uncertainties both from within the sector
and around the sector”. This context of high uncertainty and high stakes creates
significant challenges to water organisations. Thus, they are required to respond
within contexts of political and economic instability and to the upheavals brought
about by natural disasters, na-techs and conflicts. To achieve this, organisations
require the ability to observe and analyse their environment and expand the range
of response options necessary to adjust not only to changes science can predict with
some degree of confidence now but also to those science has yet to identify. To do
this successfully, organisations, therefore, need the capacity to reflect critically and
act effectively countinuously. Reforming organisational processes is a significant
and costly task for organisations concerned, and even though the author is aware
of such issue, however, this is not the objective of the present research.

1.1 Aim and Objectives

Although research on adaptive capacity is emerging in the context of developing
countries (Merz et al. 2009), most studies focus on communities or vulnerability
of the physical system and seldom on the capacity of organizations which are
expected to facilitate society (and environment) to adapt to the changes, such as
the climate. However, understanding if organizations managing water can or
cannot reduce the likely impacts and/or capitalize on the new opportunity
undoubtedly becomes a paramount concern.

The main goal of this book is to investigate the process through which
organizations operationalize adaptive capacity in order to implement adaptive
water management to face future shocks (e.g. drought events) and stresses
(environmental changes). Three broad research goals for making theoretical and
methodological applicable advancements to the field of resilience studies are
outlined here:

1. to characterize adaptive capacity, determining what attributes contribute
most to build organisation’s adaptive capacity;

2. to characterize adaptive capacity understanding the dynamics and barriers
surrounding the adoption of innovative management and organisational
approaches.

3. to increase understanding of the barriers to the process of implementing
adaptive water governance and management;

Accomplishing these three goals will contribute to resilience thinking and
sustainable science by refining and applying theory regarding the approaches that
are more closely associated with higher adaptive capacity, and introduce a novel



conceptual framework to assess organisation’s adaptive capacity. Also, in this
pursuit, adaptive attributes that are most relevant for organisations and favour a
proactive drought risk management will be identified and analysed. Furthermore,
the findings should provide important baseline information to understand barriers
to implement adaptive water management and governance within the case study
country.

1.2 The structure of the book

This book begins theoretically with a literature review focusing on the drought risk
and the related impacts on the environment and society. Drought and water
management are analysed to understand the interlinkages between these two
management systems and how they could be integrated to respond to current and
future droughts. Then, the adaptive capacity of water management organizations
in enabling an adaptive water management system to face drought risk is explored,
and a new conceptual framework to assess the organisation’s adaptive capacity is
proposed. The book is organized in four main parts: the introductory theoretical
part, the methodological part, the empirical work carried out in the filed and a final
reconceptualization of the problem. Those four main parts are organized in seven
chapters.

Chapter 2 provides an overview of the concept of drought, its impacts on
environment and society and the forms to manage and monitor droughts as well as
the current and main issues and challenges related to drought risk.

Chapter 3 provides a synopsis of the current challenges of water
management and highlight the need to integrate drought and water management
to face current and future issues. Finally, it analyses the different classifications of
the drought and water management measures, and a new categorization is
proposed.

Chapter 4 positions the research in the context of existing knowledge. From
this, the novelty, which this research offers as a contribution to the domains
considered, is established. First, an overview of the related domains is presented.
Second, these are returned to in more depth in order to communicate a landscape
of the subject areas, and to tease out significant issues and to present the locus of
their correspondence to this research.

Chapter 5 describes the conceptual framework developed and tested in the
case study to assess the organisation’s adaptive capacity.

Chapter 6 applies the main arguments from Chapter 2, 3 and 4 to critically
describe the case study. In this chapter, survey data, interviews, and archival
research are used to examine impacts of past droughts and recent environmental
changes in the Municipality of Tomave (Potosi, Bolivia) and to investigate how
water institutions face droughts, climate change and their adaptivity to such
(future). Furthermore, this chapter draws on qualitative data obtained by
interviews and literature review to explain why specific approaches develop (or
not) to water management.

Chapter 7 aims first to provide a summary of the key insights derived as
findings from the (open and semi-structured) interviews presented in the previous
chapter. Data and findings from the semi-structured interviews are summarised
first, and these findings are carried forward throughout this chapter. This chapter
aims to revisit relevant literature to discuss the overall findings and updated
conceptual framework within a contemporary context. Also presented here are the
implications of the findings and limitations of the work. By means of this approach,
clear contributions to knowledge this book has provided are further outlined and
described.
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CHAPTER 2: DEFINITION(S) AND IMPACTS OF DROUGHT

Abstract. This chapter provides an overview of the concept of drought, its impacts
on environment and society and the forms to manage and monitor droughts as well
as the current and main issues and challenges related to drought risk.

Keywords Drought, Drought risk, Impacts of drought

2.1 DEFINITION OF DROUGHT

Droughts rank first among all natural hazards when measured in terms of the

number of affected people (Obasi 1994; Hewitt 1997; Wilhite 2000). Although as a

natural hazard, droughts differ from other natural hazards in several ways (Wilhite

2000). First, drought is often referred to as a creeping phenomenon due to the fact

that the onsets, as well as the end of a drought, are difficult to determine, the impacts

of a drought increase slowly, often accumulate over a considerable period and may
stay for years after termination. Second, in comparison to other disasters, droughts
tend to affect spatially larger areas. Consequently, identification and quantification
of impacts related to drought and the provision of relief are more complicated than
for other natural hazards (Wilhite 2000). Third, human activities can directly trigger

a drought, unlike other natural hazards, with exacerbating factors such as over

farming, excessive irrigation, deforestation, overexploitation of available water, and

erosion, adversely impacting the ability of the land to capture and hold water

(Mishra and Singh 2010).

Thus, what drought is? A clear, universal and shared definition of what can be

labelled as the drought has not been achieved yet. Drought is not aridity, a

permanent climatic feature, and it is not water scarcity meaning scarcity in water

availability due to physical shortage or not having access to water to ensure regular
supply to meet all demands (www.unwater.org). Palmer (1965) wrote “drought
means various things to various people depending on their specific interest. To
farmers, drought means a shortage of moisture in the root zone of his crops. To the
hydrologist, it suggests below-average levels in the streams, lakes, reservoirs, and
the like. To the economist, it means a shortage which affects the stable economy”.

According to this, thus, drought should not be considered only as a physical

phenomenon. Instead, as stated by Wilhite (2002), drought results from the

interplay between a natural event and the demand placed on water supply by natural
vegetation and human use.

Definitions can be divided into two classes: conceptual and operational definitions.

The former state in relative terms (e.g., a drought is a long, dry period), while the

latter aim to identify the onset, severity, and termination of drought periods. Some

of the commonly used definitions are:

e The World Meteorological Organization (WMO 1986) defines “drought means
a sustained, extended deficiency in precipitation.”

e The UN Convention to Combat Drought and Desertification (UN Secretariat
General 1994) defines “drought means the naturally occurring phenomenon
that exists when precipitation has been significantly below normal recorded
levels, causing serious hydrological imbalances that adversely affect land
resource production systems.”

e The Food and Agriculture Organization (FAO 1983) of the United Nations
defines a drought hazard as ‘the percentage of years when crops fail from the
lack of moisture.”

e The encyclopedia of climate and weather (Schneider 1996) defines a drought
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as “an extended period — a season, a year, or several years — of deficient rainfall
relative to the statistical multi-year mean for a region.”

Gumbel (1963) defined a “drought as the smallest annual value of daily
streamflow.”

Palmer (1965) described a “drought as a significant deviation from the normal
hydrologic conditions of an area.”

Linseley et al. (1959) defined “drought as a sustained period of time without
significant rainfall.”

However, drought definitions vary, depending on the variable used to describe the
drought. Hence, drought definitions can also be classified also according to other
categories, which are discussed below.

2.2 CLASSIFICATION OF DROUGHT

Wilhite and Glantz (1985) categorized the definitions in terms of four basic
approaches to measuring drought: meteorological, hydrological, agricultural, and
socioeconomic (Figure 2.1). The first three approaches deal with ways to measure
drought as a physical phenomenon. The last deals with drought in terms of supply
and demand, tracking the effects of water shortfall as it ripples through
socioeconomic systems. In details:

Meteorological drought is defined as a lack of precipitation over a region for
some time. Precipitation has been commonly used for meteorological drought
analysis (Pinkeye 1966; Eltahir 1992). Considering drought as precipitation
deficit concerning average values (Gibbs 1975), several studies have analyzed
droughts using monthly precipitation data. Other approaches analyze drought
duration and intensity in relation to cumulative precipitation shortages (Estrela
et al. 2000).

Hydrological drought is related to a period with an inadequate surface, and
subsurface water resources for established water use of a given water resources
management system. Streamflow data have been widely applied for hydrologic
drought analysis (Dracup et al. 1980; Clausen and Pearson 1995). From
regression analyzes relating droughts in streamflow to catchment properties, it
is found that geology is one of the main factors influencing hydrological
droughts (Zecharias and Brutsaert 1988; Vogel and Kroll 1992).

Agricultural drought, usually, refers to a period with declining soil moisture and
consequent crop failure without any reference to surface water resources. A
decline of soil moisture depends on several factors, which affect meteorological
and hydrological droughts along with differences between actual
evapotranspiration and potential evapotranspiration. Plant water demand
depends on prevailing weather conditions, biological characteristics of the
specific plant and stage of growth, and the physical and biological properties of
soil. Several drought indices, based on a combination of precipitation,
temperature and soil moisture, have been derived from studying agricultural
droughts.

Socioeconomic drought is associated with failure of water resources systems to
meet water demands and thus associating droughts with the supply of and
demand for an economic good (water) (AMS 2004). Socio-economic drought
occurs when the demand for an economic good exceeds supply as a result of a
weather-related shortfall in the water supply.
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Figure 2.1: Drought types, generating processes and impacts (source: Van Loon (2015) in Poljansek et
al. 2017)

2.3 DROUGHT IN ARID AND SEMI-ARID LAND

Drylands2 cover more than 40% of earth land surface (Oldeman et al. 1990), hosting
more than 2 billion inhabitants (Millennium Ecosystem Assessment 2005).
According to a ratio between precipitation (P) and potential evapotranspiration
(PET), these areas can be further subdivided into hyper-arid, arid, semi-arid and dry
sub-humid zones.

Such climatic zones are characterized by more frequent droughts comparing to other
types of Earth lands. Moreover, such areas are under threat of desertification (Figure
2.2) excluding the hyper-arid zones mainly located in the Saharan Desert region,
which have already reached the ultimate level of desertification. The probability of
droughts usually increases with the rise in the ineffective rain-aridity proportion (Le
Houérou 1984). Further, an increase in temperature even though not followed by a
decrease in precipitation may result in enhanced land degradation and reduction of
productivity in the intensely exploited lands (Emanuel et al. 1985; Manabe and
Wetherald 1986). In this book hyper-arid areas (less than 100 mm of precipitation
per vyear), where the vegetation is extremely scattered, are ignored;
contemporaneously it focuses instead on arid (100 - 200 mm) and semi-arid (200-
400 mm) zones, which, e.g. characterize the case study area in the South-West of
Bolivia (Tomave municipalities).

2UNEP, Millennium Ecosystem Assessment, 2005, Drylands Systems, Chapter 22 In Ecosystems and
Human Wellbeing: Current State and Trends, Volume 1, Island Press.
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Figure 2.2: Global map of aridity. Source: Cherlet et al. 2018. Available online at
https://wad.jrc.ec.europa.eu/patternsaridity.

2.4 Drought impact

Drought events can affect almost the entire components of the environmental and
social-economic systems and a large variety of impacts. A drought is developing
slowly, and there is often a considerable time lag before impacts not always
noticeable are experienced. Such characteristics make the task of quantifying
drought impacts difficult (Wilhite 2005). However, quantification is an important
task, because, of all-weather extremes, drought has one of the largest impacts on
society. Impacts can be classified as direct and indirect (Tallaksen and Van Lannen
2004; Meyer et al. 2013). Figure 2.3 depicts possible direct and indirect social,
economic and environmental impacts.
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Figure 2.3: drought impacts and their interrelations (source: Poljansek et al. 2017)
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2.4.1 Effects of droughts on the ecosystems

The proliferation of uncovered areas (microphytic patches) during the drought has
effects on an ecosystem water balance in two ways: by promoting runoff yield and
by increasing evaporation. An example of the interaction between biotic and
abiotic factors is the influence of drought on sand dunes and sandy landscapes.
High surface temperatures during drought increase evaporation (of up to 1/3)
(Gardner 1950) and inhibit germination (Neilson 1986). For sandy soils, elevated
rates of erosion and/or deposition expose plant roots to high temperatures or
alternatively bury the plants, resulting, in both cases, in high plant mortality
(Herbel et al. 1972).

Increase in surface temperature and evaporation

Drought produces a direct increase in surface temperatures, especially of the
bare areas. The outcome of the decrease of vegetation cover during the drought
period is in an increase in the extent of bare areas (Balling et al. 1998). The main
feature of a bare area is to have a low soil organic matter (SOM) and a low
microorganism population (Borken et al. 1999). Moreover, future rainstorms
characterized by intensive raindrop will have high impact in the bare areas.
Consequently, storms would lead to higher surface compaction and to the
formation of a physical crust (Le Houérou 1996), which, in turn, promotes runoff
(Cammeraat 2004). As a result, a relatively short drought of a few years can cause
extensive bare areas covered by macrobiotic crusts. These areas would be
characterized by increased runoff yields and high sediment and nutrient loss
during future rainstorms (Bestelmeyer et al. 2006).

Wind erosion

Wind erosion is one of the main causes of sediment and nutrient loss during and
after a drought period; the reduction in vegetal cover during droughts determines
an intensification of the surface wind speed (Herbel et al. 1972) and hence,
increased loss of soil nutrients (West et al. 1984). A side effect which could be
considered positive related with stronger winds in bare areas is the reduction in
fuel load and, thus, of fire risk and/or severity (Scholes and Archer 1997; Peters et
al. 2006). However, the higher temperatures that characterize drought years could
increase the risk of fires.

The impact on fauna

Drought has a strong impact on animals, both directly and through a reduction in
plant productivity. Two effects are the most relevant. First, the diminution of
aboveground phytomass affects occurring the entire food chain while a drought is
occurring. Consequently, drought by impacting the vegetation affects the diversity
of the fauna and its composition (Noy-Meir 1974), producing a migration of
animals towards more favourable regions. Second, many animal species tend to
postpone mating until the first substantial rainstorm. Besides this, many animal
species are characterized by lower reproduction rate and higher mortality during
droughts (Noy-Meir 1974). Moreover direct decline of the amount of food, the
reduced phytomass intensifications of competition over food between faunal
species. This is mainly valid for species with a selected kind of plants in their diet.

The impact on flora
Decrease in productivity and plant survival
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In dry ecosystems, productivity depends on rain supply (Patten 1978), while plant
communities are essentially sensitive to rain pulses (Noy-Meir 1973). Drought
imposes an additional burden plant and thus, to the entire ecosystem (Rietkerk et al.
2004), and may result in a reduction of aboveground phytomass. According to Le
Houérou (1996), there is a linear relationship between the number of rainy days and
aridity. This is especially relevant for deserts where slight fluctuations may result in
extremely dry conditions (Tevis 1958) and thus in a substantial decrease in plant
productivity. Rainfall amount is the most significant productivity factor explaining
over 90% of the productivity variation (Sala et al. 1988). Nonetheless, to bypass the
complex relations between season, altitude and other factors influencing R/P ratio
and productivity, Beatley (1967) directly relates plant growth and soil moisture and
considers the top 7.5 cm soil layer as the most effective layer for plant survival. Higher
soil moisture content and consequent higher plant cover may thus characterize
elevated areas within the same geographic zone (Shreve 1942; Svoray et al. 2004).
Soil moisture also plays a cardinal role in regulating plant growth, thus following
droughts seedling mortality may take place (Tielborger and Kadmon 1995).

Plant species coping capacity to droughts

Generally, plant species have developed physiological mechanisms to cope with
variability in the water supply. Annual plants balance low or even unavailability of
water by inhibiting their growth until favourable moisture conditions are restored.
Shrubs overcome dry conditions by reaching more moisture at greater depth.
Halophyte species are able to use high soil water potential, while cyanobacteria shift
into a dormant state (MacMahon and Schimpf 1981; Gutschick and Snyder 2006).
Nevertheless, whether better adapted or less, drought results in a decreased
aboveground phytomass.

2.4.2 The Socio-Economic Impacts of Drought

The direct and indirect influence of drought on humans

The social and economic effects of droughts are various and could be different
according to the different development level of the country and thus to its particular
level of social vulnerability. Impacts related to droughts can affect directly and
indirectly human health as well through malnutrition, water-, vector- and air-borne
diseases and mental aspects (WHO and WMO 2012). Most drought impacts are
indirect and can propagate rapidly through the economic system with effects in
regions far from the origin of the drought (Wilhite 2002).

Increasing temperatures and decreasing precipitation rates (even though not
uniformly) are expected in the near future (IPCC 2014) to cause: potential losses of
soil fertility (Mitchell et al. 1998); lower livestock productivity; dust storms affect air
and water quality (Hagen and Woodruff 1973;), and are hazardous to aviation and
traffic (Pye 1987); alterations in pest and disease risks (Bar-Ziv and Goldberg 1974),
habitats changes and reduced availability of water in already water-scarce regions
(Schulz and Judex 2008).

Synergistic human actions have the power to potentially increase environmental
crisis, contributing to what can be seen as the socio-ecological deadline for life in
dryland: landscape desertification. Furthermore, in fragile socio-ecological systems,
humans command and control practices over ecological processes (Walker and Salt
2006) can negatively affect ecological processes and resilience (for instance the
robustness to withstand, and the capacity to recover from, crisis). Furthermore, the
reduction in the availability of some resources can lead society to increase the
pressure over such resource because of autonomous unsustainable adaptations
(Adger et al. 2011). Observations from dryland contexts confirm that ecological
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resilience is reduced after each severe drought, especially if drought occurs
simultaneously with population growths (Mainguet and Da Silva 1998).

Agro-vulnerability to drought

The decrease of carrying capacity of grazed areas affected by droughts has as effect a
reduction in the cattle productivity (Hille RisLambers et al. 2001) and thus both in a
substantial decrease in cattle heads (Conley et al. 1992) and sharp economic losses of
cattle owners (Conley et al. 1992). Consequently, many breeders transfer the livestock
outside the impacted zones (Gardner 1950). While drought is occurring, goats that
need lower amounts of food and are better adapted to consume shrubs (Lioubimtseva
et al. 2005) frequently replace the cows. Such switch to goat results in an increase of
the cover of microphytic patches.

In the face of some advantages of nomadic farming during drought, the cattle farming
are highly affected by drought events, especially in the arid and semiarid zones.
Consequently, livestock prices rise (Fafchamps and Gavian 1997) and due to lack of
natural vegetation, the emigration of farmers from the drought area (De Haan et al.
2002) is inevitable. Furthermore, if the frequency of drought is high, it can lead to
the migration of entire families (Le Houérou 1996), modifying the balance of rural
and urban populations, and impose drastic changes upon cities and infrastructure,
as we will see in the case studies section. Moreover, droughts often result in a change
in the farmed crops in favour of those demanding less water and more resilient to
higher temperatures and drier conditions.
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CHAPTER 3: WATER AND DROUGHT MANAGEMENT TODAY

Abstract. This chapter gives a synopsis of the current challenges of water
management, and it highlights the need to integrate drought and water management
to face current and future issues. Moreover, it analyses the different classifications of
the drought and water management measures, and a new categorisation is proposed.

Keywords Drought risk, Climate Change, Water management, Drought
management

3.1 WHAT ARE TODAY CHALLENGES OF WATER MANAGEMENT
Water management in a global change

Freshwater is a limited but shared resource between the environment and humans
with their different uses. Regarding humans’ usages, water resources management
needs to address the connections between resource and service, to provide adequate
water supply at the minimum cost, without endangering the environment and the
future needs. This is extremely relevant because the effects of mismanagement are
not straightway visible and can thus be overlooked.

With impacts on agriculture, education, energy, health, gender equity, and livelihood,
water management regulates the most fundamental development challenges.
Nevertheless, water management is nowadays challenged by global changes, such as
population growth, urbanisation, and industrialisation, which are requiring
nowadays more and more water while the over-exploitation and pollution of water
resources are influencing the state of the water environment negatively. Moreover,
given the inextricable connections between land use and water management,
integration between water management and planning policies is hugely needed
today. Therefore, water resource management system must take into account the
implications of all development activities related to the environment and balance
water resource management goals with long- and short-term development objectives.
Water management should not be seen as a static concept, nor it should be seen as
an end in itself, but rather as a tool for equitable and sustainable social and economic
development. For instance, the resolution of the General Assembly of the United
Nations as well as the Sustainable Development Goals (UN 2015) declaring access to
water as a human right underlines the social and ethical role played by water
management. Other issues, such as disparities in access to safe water, sanitation and
water availability as a factor of development, are other challenges the water
management has to respond to in the near future. Responding to those challenges
implies the improvement of the political, social, economic and administrative
systems that are in place, and which directly or indirectly affect the use, development
and management of water resources and the delivery of water service delivery at
different levels of society. In other words, they demand enhancement of water
governance.

Exposure and Vulnerability

Another challenge refers to the rising exposure and vulnerability associated with
water shortages not only during periods of peak demand because of increasing public,
industrial demands but also due to the implications of the water used to produce the
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food required by the market. More sophisticated technology applied in water supply
and non-structural measures on the demand side decrease our vulnerability to
drought and water scarcity in some instances while increasing it in others.

At the global level, the amount of “virtual water” embodied in international food more
than double in the period from 1986 to 2007 (Dalin et al. 2012). Moreover, water
containing all sorts of fertilizers, pesticides, industrial waste, oils, metals and even
radioactive waste, has radically compromised the ecological equilibrium of many
surfaces and underground waters and they will continue to do it in other parts of the
world. Furthermore, there is the issue of (legal and illegal) groundwater capitation
and pollution, which is however weakly perceived, but that will show the results of a
“development at all costs” model, which today needs to be thoroughly reviewed.
Drought risk and climate change

Water management has to deal with the fact that water varies in quantity and quality
across the globe and through time. For instance, in semi-arid countries, such as the
one analysed in this book, Bolivia, the management of scarce water resources is a
significant challenge. The Millennium Ecosystem Assessment (MEA 2005)
emphasised that 2 billion people living in arid, semi-arid and sub-humid regions are
already today highly vulnerable to the loss of ecosystem services including water
supply and that climate change is likely to increase water scarcity in these regions
that are already under water stress. Concerning this, drought events can cause an
intensification of the conflicts among competitive users of water in arid and semi-
arid countries. Besides, global changes are likely to increase the vulnerability of many
regions to water scarcity and drought. In turn, drought risk is expected to increase in
frequency and magnitude as a result of the expected changes in climate that could
produce a change in the seasonal distribution, and in higher variability of
precipitation patterns (IPCC 2014). Drought and more in general water-related
disasters can cause (large) direct and indirect economic damages and losses,
especially in rainfed and irrigated agriculture and in the municipal and industrial
supply sector, with severe consequences on the economy, health, and social well-
being. A clear picture of the losses resulting from drought is not available, but it can
state that it follows the increasing losses trends reported by Wallemacq et al. (2018).
However, such a picture is likely underestimated because of reporting methods and
lack of data since most estimates of drought-related losses do not include secondary
and higher-order impacts. Also, the quality of water worsens during and soon after
drought episodes, due to a higher concentration of contaminants in all water bodies
and to increasing seawater intrusion in coastal aquifers caused by the over-
exploitation of groundwater.

During a period of drought, water managers and human society have to adapt and
face water scarcity. The conventional water management approaches to prepare for
drought conditions have proved to be inadequate since they were established during
and for a period of water abundance (Bazza 2002). Furthermore, the lack of a
definition of drought together with the randomness of drought crises made
organisations involved in water management less attentive to planning for drought.
Besides this, the lack of information about the cost of such natural disaster coupled
with the rapid decrease of public interests in droughts in regular precipitation periods
make drought and its determination of drought losses (generally distributed over
longer periods respect to other natural hazards) less urgent (Parker 2013). Therefore,
now that water resources are becoming scarce and drought periods more frequent,
the conventional water management approaches need to be reviewed and adapted to
drought (and water scarcity) conditions as they are no longer valid. Hence, on the one
hand, it is necessary to manage the water resource in a manner that takes into account
the dynamic nature of social-ecological systems (SESs), the uncertainty related to
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climate change. On the other hand, the need to acknowledge the complexity of the
systems to be managed and the limits in predicting and controlling them stress the
necessity to adopt adaptive water management as the final goal in the development
of water resources management policies.

It is worth noting that water managers should foster region-specific adaptation
strategies with the local population, allowing site-specific expert knowledge to be
incorporated into the planning process in order to: a. build a more participative
approach; b. ensure that response strategy consider local social and political drivers.
High complexity and various uncertainties characterize the relation between water
management and climate change. Therefore, water-resource management should be
based on a broad perspective; second, it should include interests of different sectors;
and finally, it should adopt a more advanced approach to account far factors
developing at different spatial and temporal scales.

Drought and climate change impacts may result in pathways to (humans) insecurity,
independent of the conflict pathway (Kallis and Zografos 2014), as emphasized by
Wilhite and Pulwarty (2017) and stated in a report of the US National Intelligence
(NIC 2016).

Water management and water organisations

As it has been illustrated earlier in this section, the expected and current impacts of
growing population, drought and climate change pose new challenges to water
management and require water managers to change their perspectives on how to deal
with water issues. Missing from the growing body of scholarship is an outline of water
experts’ unprompted priorities, in particular about pressures, challenges ad
opportunities facing their organizations and communities (Baehler et al. 2018).
However, adapting water organisations and their routines to cope with and face those
problems is a significant challenge. Furthermore, even though improvement in
technologies and changing customers’ behaviours are also goals to be pursued.
Technological and institutional panaceas were applied globally trying to solve water
issues without critical reflection or monitoring of their appropriateness and the
conditions necessary for their satisfactory performance (Pahl-Wostl 2010).
Consequently, increasingly, attention is paid to the role of institutions and
organizations in enabling adaptation and adaptive capacity. Several publications
have recommended explicitly that institutional and organisational structures be both
afocus of further research, and a priority for building adaptive capacity (Berkes 2007;
Cash et al. 2006; Eakin 2005; Leary et al. 2007; Reid and Vogel 2006). However, as
shown by a comprehensive study on organisations and climate change adaptation
carried out for the World Bank (Agrawal 2008), little research exists on how
organisations facilitate or constrain adaptive capacity in practice (Biermann 2009).

3.2 RESPONSES TO THE CHALLENGES
1. Drought management

The traditional governmental approach has been to react to drought (as well as to
other natural disasters) by providing relief or emergency assistance to the affected
areas. Although such a reactive approach, commonly known as the “hydro-illogical
cycle” has been widely recognized as costly and ineffective, it is still widely applied
(Wilhite 1993; Hamdy 2005). Moreover, it has resulted in worsening vulnerability
because of self-reliance of organisations and a lack of coordination across institutions
and sectors (Hayes et al. 2004). Progress on shifting the paradigm for drought
management has been slow. Despite, in the last years' drought planning is moving
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from crisis management to a risk management-based approach in many countries.
As noted by Verdin 2011, forensic analysis on the root causes of the lack of early action
is of primary concern after the recent drought-related crises. In the European Union,
the Water Framework Directive (2000/60/EC) has set improvements in drought risk
management as one of its seven key policy options.

Moreover, recent global initiatives and frameworks (e.g. the 2018/2019 UNCCD
Drought Initiative, Sendai Framework for Disaster Risk Reduction 2015-2030,
Sustainable Developments Goals, and the upcoming 2020 GAR special report on
drought) have set the reduction of drought risk and its associated direct and indirect
impacts as a global priority.

Several initiatives have been undertaken for establishing a common policy
framework for drought management at the European and global levels. However,
indeed, the High-level Meeting on National Drought Policy (HMNDP) held in Geneva
in March 2013 is a turning point for drought management planning. The outputs of
the HMNDP include the Policy Document recommending national drought
management policy together with the final declaration and the Science Document
outline the major and essential elements of a National Drought Policy. In details, (i)
promoting standard and consistent approaches to vulnerability and impact
assessment; (ii) developing drought monitoring and early warning systems
effectively; (iii) improving preparedness, mitigation and adaptation actions and
plans; (iv) putting into actions emergency response and relief measures that support
land degradation and desertification and drought management policy goals. During
the HMNDP, the Global Water Partnership (GWP) and the World Meteorological
Organization (WMO) launched the Integrated Drought Management Programme
(IDMP), which support regions and nations by providing policy and management
guidance and by sharing better drought prediction tools and best practice for
integrated drought management. Throughout 2013-2015, several workshops
organized and held by the various partners of the IDMP resulted in the development
of a ten-step process to support drought-prone countries in developing and
implementing drought management policies and preparedness plans. Now, the
guidelines should be used to tailoring the guidelines to the specific country needs and
should not be applied uncritically.

2. Towards integration of drought and water management

By analysing adaptive and integrated water resources management models, it is
possible to find a strong relationship with the drought preparedness since they
consider various principles also required for drought preparedness. These common
principles can be summarised in flexibility, participation and deliberation among
stakeholders, integration within various levels of institutional and
actor/organisational networks, demand management (in equal or greater
consideration as supply management). Furthermore, both models foster a shift
toward a proactive approach to face unforeseen and future challenges an d encourage
the use of risk-based approaches to evaluate multiple potential future droughts
(hazards in general) and water management scenarios in support of decision-making.
Therefore, droughts are seen not only as a disaster but as a catalyst of change. A
change that under the lights of many diverse pressures and challenges to consider in
water supply and demand planning and management needs to be progressively
implemented at all levels. As follows, bridging drought and water management seems
to be a valuable strategy to respond to failures related to separate management and
with different time horizons of the same resource, water. However, there are still
some open questions to be addressed.
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First, the decentralization of water resources management is essential for rapid
drought monitoring and response implementation. Decentralization may produce
chaos when there is no coherence between various levels (local, district, national) and
no coordination between sectors.

As pointed out by Wilhite (1991), Grigg and Vlachos (1993), Fontane and Frevert
(1995), a correct definition of the roles and duties of the different levels of
government in planning and coordination is a primary need in the drought
management process. In parallel with such explicit indication of roles, institutional
flexibility should be ensured in order to maintain room for formal and informal
partnership and cooperation, in particular during a possible future emergency phase.
Second, water management requires management capacity, including regulatory
arrangements, financial instruments, standards and plans, mechanisms for effective
participation of stakeholders and knowledge and information systems. Regulations
as in the case of drought mitigation, but not only, should be established as part of the
planning process and kept updated every time the reference contexts change. It is
reasonable to assume that drought planning would be even more effective if it is
incorporated into other resource and hazard planning processes, such as land- and
water-use planning, agricultural and environmental policy. The interlinkages of
supply/demand, quantity and quality of water, energy and food (feed and fibre) with
droughts (and more in general, changing climate) conditions have implications for
both adaptation and mitigation strategies in water management too. In the European
context, the Water Framework Directive (WFD) considers droughts in different parts.
It provides some criteria to consider drought impacts in the status of water bodies
using additional tools to the River Basin Management Plans (RBMPs) with detailed
programmes as well as plans to deal with particular aspects of water management
(Water Framework Directive Article 13.5).

Nonetheless, Member States are facing some challenges in the application of these
criteria; in particular, there is no a clear and standard definition of prolonged drought
described in the drought management reports of the European Commission, just a
general common understanding (Estrela and Vargas 2012). Besides, the relationship
between RBMPs and Drought Management Plans tools is still unclear and to be
defined (Estrela and Vargas 2012).

Finally, a change in available information and knowledge system would be necessary
as well. The information would be provided to managers in a manner that clarifies
what the uncertainties are. The information has to be framed in terms of risk to the
system(s), which managers are in charge. There is a significant need for “integrated
and adaptive decision support systems able to explicitly account for system
uncertainty” (NRC 2005). Such systems incorporate institutional, political, and
economic considerations and translate physical science findings into relevant
information for specific types of decisions within specific sectors. It is important to
invest in integrating prediction with institutional decision processes to provide true
decision support (Parker 2013). Finally, the development and management of
infrastructure for annual and multi-year flow regulation, for floods and droughts, for
multi-purpose storage, and water quality and source protection are necessary.
Although the construction and implementation of such monitoring systems
infrastructures represent a step further to face problems related to water, they
acquire relevance only once they become resources, tools for decision-makers.
Monitoring systems should allow decision-makers to follow the development of
drought before it becomes evident, to make the right decision regarding its onset and
the type of mitigation measures to be launched (Bazza 2002). However, because such
links between monitoring systems and decision-making process are not so easy to
develop, earlier agreements between institutions having different roles in the
decision-making process are necessary as well as pre-established linkages between
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different levels of the indices (triggers) with drought mitigation measures. As
suggested by Dziegielewski (2001), the core of a contingency plan is a determination
of which drought response actions will be applied under what conditions of water
shortage. Different measures can be taken before or at the beginning of drought to
help reduce their impacts.

Early Warning Systems

The recent Sendai Framework for Disaster Risk Reduction (SFDRR) agreement was
developed to substantially lessen global disaster mortality, the number of affected
people, economic loss, and damage to critical infrastructure and disruption of
essential services due to natural disasters (including droughts) by 2030. The Sendai
Framework acknowledges the need for governments to have a significant role in
reducing disaster risk with the support of relevant stakeholders (UN 2015). The
SFDRR calls for an increase in the availability and access to disaster early warning
systems. Drought early warning systems are crucial components for drought
preparedness and resilience because they can deliver information to water sensitive
sectors.

It is often possible to provide early warning of an emerging drought due to the
characteristics of such natural hazard. Notwithstanding, a survey carried out by the
ISDR Platform for the Promotion of Early Warning shows that drought early warning
systems are more complicated due to different types of droughts and to the related
defining parameters (Wilhite 2002) than those for other hydro-meteorological
hazards and are consequently, relatively less developed globally (UNEP 2012). In
addition, challenges to drought monitoring and early warning are the unceasing
availability of indicators covering several hydro-meteorological components and
their combined analysis into operational information for the decision-making
process at different levels (van Lanen et al. 2017). In the Hyogo Framework for action
2005-2015, which is the roadmap negotiated by governments at the World
Conference on Disaster Reduction in Kobe, Japan in 2005, Early Warning Systems
are considered as the second priority for Disaster Risk Reduction (DRR). Drought
monitoring, assessment, response, mitigation, adaptation, and early warning
systems have been developed in a number of countries around the world, and some
regional and continental efforts have been successful. In particular, Figure 3.1 shows
the countries and/or the regions, which have implemented a drought early warning
system.
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Legend

DEWS Type - Region level Country level Country+Region level

Figure 3.1: Drought early warning system per country or region (source: Author)

However, at the 2010 Global Drought Assessment Workshop in Asheville (USA) it
was recognized that the creation of a Global Drought Monitoring web portal (GDMP)
as a clearinghouse for global drought data and information would be precious, but
neither the World Meteorological Organization nor Group on Earth Observations has
the resources to provide such a program. As illustrated by the UNEP (2012) report
“Early Warning Systems: A State of the Art Analysis and Future Directions”, only a
few Drought Early Warning Systems (DEWS) exist worldwide. Currently, three main
systems operate on a global scale and provide information on major drought events.
They are the Humanitarian Early Warning Service (HEWS) by the World Food
Programme (WFP), the Benfield Hazard Research Center of the University College
London and the Global Information and Early Warning System on Food and
Agriculture (GIEWS) by FAO. The main aim of such warning tool is to provide in-
time relevant information regarding the emergence or probability of occurrence and
the likely severity of drought to end-users and decision-makers in order to favour an
effective response (UNISDR 2006; Quansah et al. 2010). Augmenting forecast and
early warning information with decision-support capabilities to provide information
on options for reducing vulnerability to drought enhances local coping capacities and
provides an essential mechanism for reducing drought risk.

Promoting the inclusion of indigenous or local groups and knowledge in drought
monitoring and early warning systems is essential for developing appropriate local
drought indicators, verifying the occurrence of drought, and communicating the
warnings to local populations. Furthermore, though all types of droughts are due to
a precipitation deficiency, it is not sufficient to rely exclusively on this meteorological
factor to evaluate drought severity and subsequent impacts. Effective DEWS must
combine rainfall and other climatic parameters with water information, such as
streamflow, groundwater levels, reservoir and lake levels, and soil moisture into a
comprehensive assessment of present and future drought and water supply
conditions. To be effective a warning should be timely and reliable (Wai Leong and
Wu 2010) as to allow people in charge to disseminate the warning and feel confident
about it (Buchanan-Smith 2000). Although it is sure that a timely action guarantees
a reduction in loss of life and property damage, false and missed alerts, have their
own costs and decision-makers should be aware of this. However, a lack of awareness
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about availability and usefulness with reference to the actual formats of information
provided can be seen among end-users (Kallis 2008). It is essential not to forget that
the final and primary aim of an early warning system is to inform people. The design
and the delivery strategy of the information should be carefully designed. Thus, the
EWS process should be understood in the context of an integrated and holistic risk
management framework (Asch 2009).

Mitigation and response

Several classifications of drought mitigation measures are available in the literature.
Yvevjevich et al. (1983) classified the different measures distinguishing three main
categories: (a) increasing water supply; (b) reducing water demand, and (c)
minimizing drought impacts. Other classifications differentiate mitigation measures
concerning the timing and thus in short- and long-term actions, programs, or policies
implemented during or in advance of drought that reduce the degree of risk to human
life, property, and productive capacity (Dziegielewski 2000).

The CONHAZ project funded by the EU 7th Framework Programme and ended up at
the beginning of 2012 classified the different measures following these categories: (1)
Risk management and adaptation plans; (5) Communication; (6) Monitoring and
early warning; (7) Emergency response; (8) Financial incentives and; (9) risk
transfer. Following the idea to link basin drought status and management actions to
take, Garrote et al. (2007) developed a methodology to link operational drought
indicators to policy management actions in regulated water supply systems in the
Tagus River Basin Drought Management Plan in Spain.

Rossi et al. (2005) proposed a methodology to assess different measures based on
their economic, environmental, and social impacts. Preferred measures are selected
depending on the scores of each alternative regarding the selected criteria and the
capability to reach consensus among stakeholders. In contrast to mitigation,
response actions are those taken once an area is experiencing severe drought and are
intended to address impacts and expedite recovery of the affected area.

Based on the classification of Yvevjevich et al. (1983) and in line with the idea to
integrate drought measures and water management we propose here a classification
of mitigation measures in three main categories: (1) water supply management; (2)
water demand management and; (3) water allocation and planning (Table 3.1).

The first category is water supply management, which aims at increasing the amount
of water available to users while protecting water resources, water-dependent natural
systems and interrelated habitats. This category is composed of:

- Reclamation of wastewater, which is any water that has been adversely affected
in quality by anthropogenic, has two benefits. The first is a pollution abatement.
The second is source substitution. Treated wastewater can be reused as drinking
water, in industry, and in agriculture (as shown by Jordan and Israel) natural
ecosystems (Florida's Everglades?3).

- Rainwater harvesting refers to the direct capture of rainfall 4. Linked to this, there
are fog-harvesting techniques. Fog collection implies the collection of water
from fog using fog fences, which are composed by large rectangular of canvas
aiming at condensing fog into droplets of water and flow down towards a trough
below the canvas®.

3 See http://www.evergladesplan.org/pm/projects/proj 37 wastewater pilot.aspx
* The city of Berlin (Germany) is a relevant example of such technic; see also Schmidt et., 2007
5 see: http://www.oas.org/usde/publications/Unit/oea59¢/ch12.htm
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- Artificial recharge is the process through which the groundwater is augmented at
a rate much higher than those under the natural condition of replenishments.

- Green water indicates the precipitation on land that does not run off or recharge
the groundwater but is stored in the soil or temporarily stays on top of the soil
or vegetation’.

- Water transfers are used to shift water surpluses generated in one part of the
system to another part in need of additional water supplies.

- Desalination may refer to desalination of brackish water 8as well as of seawater.
It means removing some amount of salt and other minerals from saline water.

The second category concerns the water demand management, which involves the
adoption of policies or investment to achieve efficient water use by all members of
the community (Butler and Fayyaz 2006). This category is composed of:

- Seeking to improve irrigation efficiency targets to maximise water use, for
instance, a well-known technique in the agriculture sector is the drop-by-drop
system. In this system, waterfalls drop by drop just at the position of roots.
Furthermore, in distribution network systems reaching an excessive percentage
of water losses, leak detection and repair will permit to deliver and sell a higher
amount of water produced.

- Raising public awareness of water-saving behaviour is essential in order to
support conservation programmes. Public information campaigns are carried
out through advertisements or target marketing®. Linked to this, there is the
introduction of water-saving devices in households?9, of which low-flush toilets
and dual flush toilets are probably the most well-known devices.

- Water metering and water pricing are, for example, two economic measures that
can improve water conservation and demand. A further step, it is represented
by the introduction of rules that specify the minimum standards for constructed
objects oriented to saving water.,

- Water restriction limits specific uses of water, for example, irrigation of lawns,
car washing, filling swimming pools, or hosing down pavement areas. Water
rationing determines commonly temporary suspension of water supply or a
decrease of pressure below that needed for adequate supply under normal
conditions. Rationing is correlated with equitable delivery of critically limited
water supplies in a manner that guarantees sufficient water is supplied to
preserve public health and safety (European Climate Adaptation Platform
2013)12,

The third category is about water allocation and planning. In details:
- Water allocation and planning focus both on future needs conditions of this
resource, and on how to guarantee a sufficient amount of water for all
demands.

® for further readings see: http://water.usgs.gov/ogw/artificial recharge.html

7 see Hoekstra AY, Chapagain AK., Aldaya MM et al. (2011) The water footprint assessment manual: Setting the
global standard. Farthscan, London, UK

8 Such system is extensively used in Egypt, see Talaat et al., 2002, The potential role of brackish water desalination
within the Egyptian water supply matrix. Desalination 152:375-382

% for further readings about results of public campaigns see Keeney et al., 2008, Residential water demand
management: Lessons from Aurora, Colorado. Journal of the American Water Resources Association 44(1):197-

207

10 regarding this, a really interesting project is carried out by the Singapore’s national water agency, see at

http://www.pub.gov.sg/conserve/Households/Pages /WaterEfficientHomesProgram.aspx

1 for instance, a change in the Building code was issued in 2009 by the Department of Building Inspection of San

Francisco in order to expand the water conservation requirements. see: http://www.sfdbi.org
12

see:http:/ /climate-adapt.eea.curopa.cu/viewmeasurerace measure id=665
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- The environmental flow as included in “The Brisbane Declaration” (2007)13
describes the quantity, quality and timing of water flows required to sustain
freshwater and estuarine ecosystems and the human livelihoods and well-
being that depend on these ecosystems’. The definition of the environmental
flow is necessary to reduce the impact of dams as well as to minimise the effect
that abstractions, diversions, or additions of flow may have on rivers and

streams without dams.

- In water law domain, water right refers to the right of a user to use water from a
water source; therefore, the water rights trades indicates the process of selling
and buying water access entitlements. Water right trade can contribute to
lower the pressure on water resources in water-scarce regions, or regions with
predicted degraded quality or quantity in the context of climate change (Luo

et al. 2003).

- Catchment Abstraction Management Strategies permit to determine how much
water is reliably available for abstraction on a catchment-by-catchment basis
(Environment Agency 2013). By considering, the volume of water already
licensed for abstraction and how much water the environment needs, it is
possible to ascertain how much water is potentially available for further

abstraction.

- Early Warning Systems (EWS) providing information on emerging dangerous
circumstance are a useful tool for governments to protect the population and
avoid to reduce impacts of natural disasters on infrastructure and buildings.

- Drought management plans aim to provide a management program of
appropriate responses to drought conditions in the event water deliveries are
reduced or curtailed to treatment plants, resulting in a reduction to water

deliveries.

Measures

\Water
management

supply

\Water demand
management

Water allocation
and planning

\Waste water re-use /

Rainwater harvesting

Fog harvesting

Artificial groundwater
recharge

Development of water
infrastructure

Green water

\Water transfers

Desalination

S N N BN RS E N EN

Improving irrigation efficiency

Leakage control and reduction
of water distribution system

Raising public awareness for
water saving behavior

Introducing water  saving
devices in households

SN BN BN EN

Economic approaches to
improved demand management

&

\Water saving measures in
building codes

Measures on water restrictions

and consumption cuts

13

see: httDZ www.watercentre.org/news/declaration
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Determination of
environmental flow

\Water rights trade

Catchment Abstraction
Management Strategies
Drought management plans and
emergency measures

Forecasting, early warning,
preparedness

Sy IS RS RSO IS

Table 3.1: Drought mitigation measures with reference to water management approach
(source: Author)
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CHAPTER 4: HOW WATER MANAGEMENT AND WATER ORGANISATIONS
RESPOND TO TODAY CHALLENGES?

Abstract. This chapter positions the research in the context of existing knowledge
on water management. From this, the novelty, which this research offers as a
contribution to the domains considered, is established. First, an overview of the
related domains is presented. Second, these are returned to in more depth to
communicate a landscape of the subject areas, to tease out significant issues and to
present the locus of their correspondence to this research.

Keywords Water management, Adaptive water management, Water management
organization, Adaptive capacity, Organizational adaptive capacity,

4.1 HOW IS THE WATER PARADIGM CHANGING?

Along with the history, different water management approaches have been applied
in order to respond to the challenges of water shortage according to a shared
mindset of how water management should be undertaken, codified in practice, laws,
technologies, etc. In more recent years, there has been increased discussion and
debate about a paradigm shift in water management (see UNESCO 2013; Younos
2011; Pahl-Wostl 2011). Today, water resources management approaches around
the world are changing significantly due to a change of perspective that is currently
ongoing based on insight regarding, for example, climate change uncertainty,
Millennium Development Goals, and polluters pay principle.

From traditional water management to demand management

Water management has a long history, going back to the attempts in prehistoric
times in response to seasonal changes in water availability. Water management
played a crucial role in the transition from hunting and gathering to farming and
became yet more important with the appearance of cities, industrial towns, and
administrative centres. Over the centuries, indigenous and local communities
developed numerous strategies to ensure the long-term sustainability of water
resources, which nowadays we refer to as “traditional water management”. Such
methods are characterized by being socially accepted and oriented to a sustainable
utilization and management of natural resources since they aim to integrate land
and water management (as we will see in the Bolivian case study).

Once the technological capacities arose, however, the traditional
management strategies were not considered sufficient to satisfy the increasing
water demand posed by a growing population. Thus the water management
approach changed toward a supply-driven water management approach. According
to this approach, the water needs of communities have been seen as requirements
that must be met. In this line, the water supply approach has been (and continue to
be) grounded on technological progress and development of infrastructure to
increase water supply. Therefore, technological efforts have been put in place to
satisfy communities’ water demand through the construction of significant works
(structural measures), such as dams and dykes, control of water levels, and
centralized top-down decision-making. The construction of all those infrastructures
is aimed at guaranteeing people’s access to water. However, environmental
concerns about the impacts of those projects, the rising costs and the difficulties in
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coping with increasing water demand are the flip side of the coin and the reasons of
the failure of this approach (Kampragou et al. 2011; White 2006; Gleick 2000).
Besides, such approach would not meet those requirements defined by the
introduction of the concept of sustainable water use and the related issues, such as
guality management, environmental integrity, cost-effectiveness introduced in the
water agenda.

Later on, the water demand management (WDM) was introduced to avoid

problems related to excessive water use or at least to cap water demand (Brandes
and Maas 2004). However, as argued by Brooks and Brandes (2011) WDM is subject
to criticism by being grounded on an anthropocentric rather than an ecosystem
perspective and focusing mainly on measures for short-term water use efficiency
rather than on long-term ecological sustainability.
Along time, other several shifts (Figure 4.1) can be highlighted in water
management approach due to: changes in lifestyle and people migration towards
urban centres; new water uses as either new kind of use, such as recreation, or new
authorization for water abstraction and use; water quality and scarcity; effects of
climate change on water resources.
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Figure 4.1: Management stages for an increasing demand — paradigm shifts (Adapted from
Kampragou et al. 2011)

A new water governance approach

For a long time, the water sector has been focused on increasing water supply
without posing many efforts and spending much energy to address water challenges
in a governance framework explicitly. Even though technical and infrastructure
development has permitted a large number of people to access water, nowadays, as
discussed in the previous chapter, new challenges are posing together with the old
and unsolved demands new questions. Within this context, a different form of
governance is rising. It iswell illustrated, for instance, by comparing one of the main
conclusions of the National Science Foundation Drought Workshop held in
Washington in 1990 “drought response problems are water management
problems” with the outcoming conclusion of the GWP Framework for Action at the
World Water Forum in The Hague in 2000, “water crisis is often a crisis of
governance”. As follows, the evolution in water management discourses from
speaking of “government” to speaking of “governance” underline a radical change
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in thinking. Water governance is treated now as a prerequisite for managing water
resources (Tropp 2007).

The Global Water Partnership’s (GWP) (Rogers and Hall 2003, p.16) defines water
governance as “the range of political, social, economic and administrative systems
that are in place to develop and manage water resources, and the delivery of water
services, at different levels of society.” The World Bank broadens this definition by
including the process by which those in authority are selected, monitored, and
replaced, and the effectiveness of government in implementing sound policies
(Jayal 1997).

When a governance system is established, a platform is built for effective
water management (Hoover 2007). This platform provides managers with a set of
policy objectives along with a set of essential values and decision-making processes
through which to achieve the objectives (Hoover 2007). Thus, an effective
governance system should enable practical water management tools to be
implemented correctly (WWAP 2003). In turn, Lautze et al. (2011) help clarify the
difference between governance and adaptive management by stating that water
governance is the process that contributes to decision-making and it is not the
outcome of decision-making. Therefore, water governance is different from water
management, and it should indicate institutions what activities should be enacted
by water managers.

Scott (2001), in his article “Institutions and Organizations” identifies three
main typologies of institutions: regulative, normative, and cultural-cognitive.
Another distinction refers to formal and informal institutions on water influence
both the governance and management of water resources. Throughout the decision-
making process, water institutions are developed and implemented to manage
water resources. Institutions such as a formal legislations inform people’s
behaviour and affect how the decision- making and management of water resources
occur. Informal institutions, such as social codes of conduct, can inform people on
what is acceptable behaviour in governing and managing water resources. In a
community or household setting, it is common to find informal rules that define
people’s behaviour and the nature of their relationships (Diaz et al. 2005). In other
words, informal institutions suggest rules socially shared while formal ones indicate
codes widely recognized and accepted as official (Helmke and Levitsky 2004).
Helmke and Levitsky (2004) underline the connection between formal and
informal institutions based on matching goals and effectiveness of formal
institutions.

Della Sala (2001) suggests that the new rising form of governance advocates
flexibility, which implies that informal institutions can be as important as formal
ones. However, it is easy to imagine that institutional goals may be either
compatible or conflicting. In the first case, formal institutions are effective, the goals
fit within the formal and informal aims, and thus institutions cooperate to achieve
increased efficiency and effectiveness of governance processes. In contrast to such
an ideal case, formal institutions are not effective when the goals of formal and
informal institutions are the antagonist. Consequently, it is more likely that the
governance regime would be characterized by a higher degree of corruption; less
transparent decision processes and dominated by established power structures
(Pahl-Wostl 2009). It strongly contrasts with the idea of flexibility promoted by
Della Sala and highlights the need to take the possible distinctions regarding the
goals between formal and informal institutions into account to fully understand the
nature of potential governance failures and drivers and barriers for change, identify
drivers and barriers for change and the role of informality (Pahl-Wostl 2009).
Effective water governance needs to support participation in the process for
deciding how water is used; foster innovation and learning among stakeholders,
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and encourage adaptation to changes in water availability (Currie-Alder et al.
2006). In water management, direct action is taken with respect to water quantity,
and quality (Hoover et al. 2007; Ferragina et al. 2002) and decisions that affect
society and the environment are required in a useful and timely manner (Hoover et
al. 2007). Within the water sector, thereby two water management systems are
emerging: (1) the integrated water management and (2) the adaptive water
management. Both develop alternative forms of organisations that can work within
integrated and collaborative frameworks (Tropp 2007).

Towards new water resource management

As a result of experiments done according to the leading concept related to each
paradigm, numerous lessons have been learnt by water managers about the limits
and opportunities of the different water management approaches in responding to
change. For instance, a lesson learnt concerning water management approach that
deals with different aspects of water sectorial, is that such an approach will not lead
to sustainable decisions, policies and programmes. The rising awareness of the
complexity of environmental issues and human-technology-environment systems
has stimulated the development of new management approaches based on the
insight that the systems to be managed are complex adaptive ones (Prato 2003).
Within this context, both integrated water resource management and adaptive
management make claims about how best to organize knowledge production for
sustainability in natural resource use under conditions of complexity—IWRM
focusing on integration and coordination, AM focusing on handling uncertainty
(Medema et al. 2008).

1. The Integrated Water Resource Management Approach (IWRM)

The Integrated Water Resource Management (IWRM) as defined by the Global
Water Partnership (2000) is “a process which promotes the coordinated
development and management of water, land and related resources, in order to
maximize the resultant economic and social welfare in an equitable manner without
compromising the sustainability of vital ecosystems”. IWRM can be considered the
operationalization of the Dublin Principles (1992), and it is based on three pillars,
which can be summarised by economic efficiency; ecological sustainability; and
equity (GWP-TEC 2004).

It involves an iterative process composed of a seven-step cycle (Figure 4.2). The
promotion of coordination and integration is one of the main aims of IWRM to
obtain comprehensive water management and to enhance water resource
sustainability (Braga 2001). Although the aim or vision of such an approach has
been widely welcomed by those working in the water system, various authors have
recently criticized the way it has been implemented, claiming that the IWRM
approach, as defined by the Global Water Partnership, cannot be applied in practice
because of operational constraints and difficulties in identifying measurable criteria
of effectiveness (Jeffrey and Gearey 2006; Lankford and Cour 2005; Biwas 2004).
Molle (2008) describes IWRM as a “Nirvana concept” because even though valuable
as a policy-framing discourse, it is in practice ambiguous, complex and
contradictory (Conca 2006; Biswas 2004). Consequently, on the one hand, there is
a relatively low level of agreement regarding what aspects should be integrated,
how, by whom; on the other hand, some scholars (Biswas 2004; Placht 2007,
Watson et al. 2007) doubt that such integration can be achieved and argue that until
now its impacts on improving water management has been marginal (Biswas 2004).
Moreover, the lack of an agreed definition generates ambiguity, fuzziness (van der
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Zaag 2005) creating by itself a barrier to the implementation of this approach
(Medema et al. 2008). As stated by Jonch- Clausen and Fugl (2001), it has become
a buzzword characterized by multiple meanings.

Furthermore, the difficulties both in comparing and evaluating projects due to the
lack of shared indicators (Petit and Baron 2009; Biwas 2008) and in fostering
significant participation (Du Toit and Pollard 2009) have been frequently
underlined by scholars.
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Figure 4.2: The IWRM Planning Cycle (www.gwp.org)

2. The Adaptive Water Management (AWM)

Although IWRM approach has been extensively recognized as valuable in
identifying the principal water management issues and the related conflicting
interests (Pahl-Wostl 2007a; Butterworth et al. 2010), many doubts have been
raised regarding its effectiveness and feasibility (Pahl-Wostl 2007a; Biswas 2004).
Consequently, more room has been dedicated to exploring more flexible
approaches, such as adaptive water management.

Adaptive Management!4 proposes a strategy for managing water resources
through “learning to manage by managing to learn” (Bormann et al. 1999),
fostering the use of planned actions as starting points for learning about systems’
behaviour. The IWRM, instead, is a guiding principle for managing water resources

1% The idea of adaptive management (AM) is rooted and widely discussed in ecology and specifically in the work
carried out by Holling at the end of the “70s. The AM concept was developed at the International Institute for
Applied Systems Analysis in Vienna to support the management of natural resources under uncertainty (Holling
1978; Walters 1986; Walters and Holling 1990; Prato 2003; Ohlson 1999). The adaptive concept is based on the
idea of a limited capacity to predict future key drivers influencing both ecosystem and system behaviour and
responses (Pahl-Wostl 2007b) and is focused on learning and identifying uncertainties (Habron 2003; Gunderson
et al. 1995). Holling (1978) describes AM as an integrated, multidisciplinary and systematic approach to improve
management and accommodate change by learning from the outcomes of management policies and practices’.
Hence, adaptive policies are designed to test hypotheses about system response to human interventions (Lee 1993).
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by recognizing the variety of uses to which water is put and the diversity of benefits
water brings to communities and their environments. Therefore, IWRM promotes
a holistic approach to water resources management; the AWM guides the
production of relevant knowledge to justify and scope intervention (Pahl-Wostl
2007).

The NeWater’> European project applied the theory of the adaptive
management within the water management sector, giving a broader definition of
AM and considering it as a guiding paradigm to design adaptive policy process
(NeWater 2007). Adaptive Water Management is defined within the project as “an
approach that addresses uncertainty and complexity by increasing and sustaining
the capacity to learn while managing” (Mysiak et al. 2010).

As stated by Bormann et al. (1999) adaptive water management aims to
interrupt the logic of the technology transfer in favour of valorisation of social
learning and of knowledge sharing between managers, scientists and citizens.
According to this, adaptive management is concerned with changing how
responsible authorities view and undertake management actions to focus on
learning as a critical way of dealing with uncertainty and promoting adaptivity
(Medema et al. 2008). Hence, participation in the decision-making process is
viewed by AWM as an essential prerequisite to sustainability (Sullivan 2010) as well
as for enhancing the quality of choices taken at each step (Shindler and Check 1999).

Furthermore, the AWM has as a target the enhancement of the adaptive
capacity of the (water) system (Pahl-Wostl 2007b), taking into account different
kind of uncertainties while developing policies aimed at fostering change. In turn,
recognizing the limited capacity of both predict the future and fully understand
critical drivers of ecosystems, management practices are requiring to incorporate
insights gained from past experiences (Pahl-Wostl 2007c). Furthermore, adaptive
management is not viewed as a tool to modify the system but to learn about it. Thus,
it is necessary to understand what are the vulnerabilities and what determines the
ability of a water system to adapt (and to change) to tackle the issue of how to
increase the adaptive capacity of the system. With reference to this, the AWM is
characterized by a more flexible strategy based on feedback and adjustment,
providing it with enhanced capacities.

The adaptive (water) management approach has received recognition in the
academic literature for its experimental logic as a tool to support decision making
in the complex natural resource management domain. However, several
researchers have identified different obstacles that have prevented successful
implementation and limited the realization of the benefits claimed to stem from AM
(see Walters and Green 1997; Habron 2003; Levine 2004). As adaptive water
management (as well as the IWRM) requires reform(s) at the governance
(institutional) level as well as at the organisational process level, it is easy to believe
that the implementation process of AWM will be long and hard. However, focusing
just on how to change or remove those barriers still shaped by traditional
“command and control” approach will not allow for a significant degree of change.
Such a process of a significant transformation that is undoubtedly needed is
nonetheless slow. Consequently, focusing on how to initiate a process of change at
the organisational level to adopt adaptive water management can be a valid option.

4.2 WATER ORGANISATIONS: IT IS TIME TO CHANGE

1> The NeWater project (New Approaches to Adaptive Water Management under Uncertainty) is an Integrated
Project in the 6th Framework Programme of the European Union: www.newater.uni-osnabrueck.de

43



http://www.newater.uni-osnabrueck.de/

Organisations, together with governance, have been identified both as forces that
shape adaptive capacity and as system resilience (Eakin 2005; Folke 2006; Reid
and Vogel 2006). A resilience perspective in governance and decision-making,
according to Carl Folke, “shifts policies from those that aspire to control change in
systems...to managing the capacity of social-ecological systems to cope with, adapt
to, and shape change” (2006, 254). Part of creating a resilient system is increasing
the system’s capacity for continuous learning, adaptation, flexibility, and collective
action. The challenge here is incorporating these elements into institutions and
organizations for governance and resource management (ibid.).

The implementation of a new water governance mechanism based on a
nonhierarchical, polycentric, and multi-level decision-making requires the
development of alternative forms of organisations able to deal with increased
complexity, problems of coordination and communication posed by more
horizontal decision-making processes and decentralisation. Research suggests that
certain attributes and practices contribute to adaptive capacity and promote
resilient systems, including flexible organisations, cross-scale interaction and
knowledge sharing, and opportunities for collective and future-oriented learning
(Adger et al. 2003; Agrawal 2008). Local organizations can either create an
environment that enables actors to flexibly adjust to changing climatic stressors, or
one that leaves actors with few options or opportunities to adapt (Eakin 2005).
These organisations may be particularly well-situated to mediate between
stakeholders at different scales and to channel external information and resources
for adaptation (Cash et al. 2006). Furthermore, organizations can also promote
collective learning that can lead to innovative ways of dealing with change
(Armitage et al. 2008; Pelling et al. 2008). However, as stated in paragraph 3.1 up
to now, it is not so clear how organisations build adaptive capacity in practical ways.
As follows, in order to understand how adaptive capacity can be operationalized, a
first question can be raised: what are the characteristics of adaptive capacity that
make an organization able to choose the best fitting solution and implement it? In
a “hypercompetitive” environment (D’Aveni 1994), Staber and Sydow (2001)
underline how organizations tend to act in two different ways. On the one hand,
organizations following a reactive approach tend to adopt a “lean and mean”
strategy, focusing on their core competencies, streamlining routines, and tightening
resources belts (Harrison 1994). On the other hand, organizations

may adopt an alternative strategy by developing adaptive capacity. Following this
line of thought, another crucial question has to be answered: what are the inherent
characteristics of an organization that make it able to develop adaptive capacity?
In the next sections, thus, the book focus first on adaptive capacity and on what
adaptive capacity means both in institutions and organizations. Then, the volume
will critically analyse the capacities an organisation needs to acquire in order to:
identify opportunities, gather resources, capture expertise, create partnerships and
opportunities for dialogue, manage and monitor the entire process between
decision-making and implementation.

4.2.1 What is adaptive capacity?

The concept of adaptive capacity was first applied to the ecological system (Holling
1986) and analyzed within different theories (organization, resilience, governance
and complexity). Then, it becomes the focus of climate change studies. More than
fifteen years of studies have shown that the capacity of individuals, communities,
organizations and governments to adapt to different sources of stress is a critical
system characteristic. Within the SES research, such concept has been defined by
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the IPCC (2007; 2001) as: “the ability of a system to adjust to climate change
(including climate variability and extremes) to moderate potential damages, to take
advantage of opportunities, or to cope with the consequences”. In general, the
concept of adaptive capacity denotes the primary human mechanism for managing
system resilience, or the “ability to recover or adjust to change through learning and
flexibility so as to maintain or improve into a desirable state (Engle and Lemos
2010, 4).” Concerning risk management and prevention, the evaluation of adaptive
capacity plays a key role in supporting challenging decisions, such as where to
allocate scarce resources (e.g. financial, social capital) better to face impacts of
natural disasters or economic crises. While referring to the policy perspective, the
decision-makers’ interest is allocated in identifying and fostering specific system
characteristics that (could) increase adaptive capacity.

Adaptive capacity is understood as a function of core assets from which adaptive
action can emerge (Adger and Vincent 2005a). Some of these determinants are
interdependent, and may vary across time, space (Smit and Wandel 2006) and scale
(Posey 2009). They embody economic wealth, collective action, human and social
capital, perception of risk, equity, technology, information and skills, infrastructure
and institutions (Pelling and High 2005; Adger 2003; Yohe and Tol 2002; Smit et
al. 2001). However, among those determinants scholars underline the decisive role
played by information and knowledge, participation and representation as well as
social capital, networks and resource availability in shaping a system’s adaptive
capacity (Eakin and Lemos 2006; Brooks and Adger 2005). Since these components
refer strongly to institutional and governance mechanisms, the currently prevailing
idea is that the more flexible, democratic and participatory governance is, the more
adaptive capacity increases, their potential for building and/or enhancing adaptive
capacity has been extensively studied (Nelson et al. 2007).

After a decade of applied research, adaptive governance and the significance
of learning mechanisms have been nowadays recognized as important tools for
managing social-ecological systems during periods of rapid and unexpected change
(Pahl-Wostl 2007a; Folke et al. 2005). Furthermore, some authors have observed
that adaptive governance systems often self-organize as social networks, with teams
and actor groups that draw on various knowledge systems and experiences for the
development of shared understanding and policies (Folke et al. 2005). In the same
line, the concept of adaptive co-management has been proposed for describing
those flexible community-based systems of resource management tailored to
specific places and situations and supported by, and working with, various
organizations at different levels (Olsson et al. 2004, 77).

Mainly two different concepts - vulnerability and resilience - have been
applied to assess adaptive capacity (Nelson et al. 2007; Brooks and Adger 2005;
Cutter et al. 2003; Smit and Pilifosova 2003). Even though adaptive capacity is
characterized by being latent and thus difficult to measure in advance, new
approaches to measure and characterize it combining insights gained in analyzing
both the above-mentioned concepts (Berman 2012; Engle 2011). However, a lack of
consensus about the determinants of adaptive capacity is among the causes of
incomparability of different case studies. Difficulties can be identified in
understanding whether or not the level of current or potential adaptive capacity
resulting from policy assessment is optimal and if not why (Williamson et al. 2012).

4.2.2 Linking institutions, organisations, and adaptive capacity

Although institutions sometimes refer to organizations (see Newman 2002) since
these are formalised patterns of rules and decision-making, here they are
considered as two different entities. Some researchers (Dooley 1997; Crichton et al.
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2009) have theorized organizations as complex systems characterized by
interrelated agents that compose a network of connections that cooperate
nonlinearly. However, organizations are here assumed as stand-in institutions
embodying the nature and the processes of specific institutions.

Examining the linkages between organizations and adaptive capacity,

Burnard and Bhamra (2011) refer to an organisation’s inability to adapt to high-
impact/low probability events because of systemic organisational weaknesses.
Whereas, according to Staber and Sydow (2002), organisation’s adaptive capacity
means the ability to cope with unknown future circumstances. Thus, organisations
will try to experience the environment actively, to apply existing and known
routines (norms, ways of doing things, technologies, etc.), and to respond to a
changing context reconfiguring themselves by innovating routines and articulating
these in their practices.
Institutions instead refer to systems of established and prevalent social rules that
structure social interaction (North 1990; Hodgson 2006), as well as to social
structure composed of cultural-cognitive, normative, and regulative elements that,
together with associated activities and resources, provide stability and meaning to
social life (IDGEC 1999, p. 14; Scott 2001). Institutions are characterized by being
inherently conservative (Gupta et al. 2008).

With reference to the new institutionalism approach, developed mostly in
political sciences and sociology, the focus of analysis shifts from the architecture of
institutions to how individuals operating within the context of institutional frames
affect adaptive capacity through their behaviour (Hall and Taylor 1996; Nee 2005).
Gupta et al. (2010) looking at what are the relations between adaptive capacity and
institutions, identify adaptive capacity in the inherent characteristics of
institutions. Diaz et al. (2005) state that the adaptive capacity of public institutions
should be understood as the ability to pinpoint and solve problems in order to
accomplish functions that facilitate the adaptive capacity of the different sectors of
the civil society.

4.2.3 How was the adaptive capacity of organisations assessed in earlier
frameworks?

The enhancement of (water) institutions’ adaptive capacity can be considered
instrumental in managing uncertainty to climate change, but not only related to
this, and therefore to foster flexible decision-making (Tompinks and Adger 2005).
As shown before, different frameworks have been developed to explore theoretical
basis or to evaluate adaptive capacity. The first frameworks were focused on
assessing the adaptive capacity of institutions and organizations to climate change
considered as the primary driver of change. While, researches are still focused only
on the organisation’s adaptive capacity to climate change, there are few studies
considering the role played by some other kind of drivers, such as legislative,
customer behaviour, technology. Besides this, the Institutional Analysis and
Development framework (IAD) developed by Elinor Ostrom (2005) provides
significant insights even though not directly focused on adaptive capacity, but
related more in general to rational institutional choice.

Climate change as a core driver of adaptive capacity

The Performance Acceleration Climate Tool (PACT) arose from the EU-funded
EPACE Project aimed to help organisations to assess and improve their response to
climate change. The tool underlines strengths and weaknesses and potential next
steps for enhancing organisations’ response capacity to climate change. The tool
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collects evidence across nine complementary response “pathways”, and assesses
each one on a scale of achievement describing hence the excellence or mediocrity of
an organization sector(s) and what steps to take next.

Arnell and Delaney (2006) assess the awareness and preparedness of water utilities
in England and Wales to adapt to climate change.

The EU 6th Framework project “Adaptation and Mitigation Strategies:

Supporting European Climate Policy (ADAM) examined institutional adaptive
management and issues of adaptive capacity, in particular, the role of institutions
in supporting the implementation of measures (Lonsdale and McEvoy 2009).
Furthermore, the project also investigated how information about climate change
is used and turned in to activities and programmes by organizations.
The frameworks proposed by Berkhout et al. (2006) and by Pelling and High (2005,
2008) provide a more theoretical approach even though built on direct experiences.
The former designs a framework to analyse which factors facilitate adaptation to
climate change in organizations working in the energy and water sectors taking into
account what is known about how organizations learn and how and what may
hinder the learning process within an organization. The latter aims to unpack the
patterns of individual and collective action within an organization that can foster or
constrain organisation’s adaptive capacity in the face of climate change.

Engle and Lemos (2010) analyse the characteristics of 18 Brazilian river
basin councils in shaping the adaptive capacity of water systems to climate change.

Juhola and Kruse (2015) present an indicator-based framework to assess
adaptive capacity of the water resources system in the Nepalese context and apply
the framework to the Bagmati River Basin (BRB) in Nepal.

Mcleod et al. (2015) report how conservation organizations are progressively
applying adaptive capacity assessments in respect to escalating climate change
impacts.

Climate change as one driver of adaptive capacity

The method proposed by Yohe and Tol (2002) aims to assess the contributions of
various adaptation alternatives to improving systems’ coping capacity by focusing
on the main determinants of adaptive capacity. Based on a broad definition, Yohe
and Tol (2002) try to measure the adaptive capacity to a range of stresses and not
only to climate change. Thus, they come up with the fact that many of the variables
they assess cannot be calculated and many of the component functions can only be
gualitatively defined.

The Adaptive Capacity Wheel is a method proposed by Gupta et al. (2010) to
assess the inherent characteristics of institutions enabling adaptive capacity
considers institutional strengths, weaknesses and opportunities for improvement.
The Adaptive Capacity Wheel provides information on the ability of institutions to
stimulate the adaptive capacity of society to respond to climate change and on how
and if institutions need to be redesigned to foster adaptive capacity. Another
approach to institutional processes, developed in political sciences and sociology, is
the New Institutional Analysis (NIA). It focuses on whether the institutional
cultures of organisational settings constrain actors from dealing effectively with
new circumstances, or whether such organisational cultures can facilitate adaptive
capacity (Matthews and Sydneysmith 2010). Thus, it provides a framework for
assessing dynamic behavioural processes within organisational settings.

A more business-oriented approach has been suggested by KPMG
identifying ten traits that are common in organisations that are adaptive and that
the states of being, therefore, more likely to survive. Thus, the more an organization
will show the attributes listed (e.g. balance of leadership and management, effective
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internal communications, robust business model, etc.) in the proposed framework
the more it will be adaptive and able to embed an adaptive culture, which refers to
bloom in an ever-changing environment.

4.2.4 Analysis of organisation’s adaptive capacity characteristics

It is possible to assume that the extent to which an attribute can play a more or less
crucial role to build adaptive capacity varies according to organizations’ size and
type. Notwithstanding, on the one hand, how and to which extent such
characteristics might contribute to building the organisation’s adaptive capacity are
not always clearly illustrated. Besides, some authors have expressly recommended
that institutional structures be both a focus of further research and a priority for
building adaptive capacity (Berkes 2007; Leary et al. 2007; Reid and Vogel 2006;
Cash et al. 2006; Eakin 2005). More research is needed to explore how the different
attributes characterizing an organization are connected to each other, and if they
are, which kind of relation (e.g. interdependency) is linking the different attributes.
On the base of literature review of organisational behavioural, institutions,
governance and climate change, (Engle and Lemos 2010; Jones et al. 2010; Gupta
et al. 2010; Diaz et al. 2005; Staber and Sydow 2002) different indicators and
criteria of organisation’s adaptive capacity can be identified as listed in Table 2. This
table shows the attributes of an organisation identified with a diverse degree of
detail by different scholars. The various indicators and criteria refer to
organisational capacities allowing an organization i. to pinpoint opportunities and
take decisions, for instance using data and knowledge management (Yohe and Tol
2002); ii. to establish partnerships and networks to active learning processes and
enhance its own capacities (Diaz and Hulber 2013; Gupta et al. 2010; Engle et al.
2010; Agrawal 2008); iii. to collect and mobilise capacities (Diaz and Hulber 2013;
Gupta et al. 2010; Engle and Lemos 2010); iv. to manage and monitor the
mechanisms needed to undertake actions (Berkhout et al. 2006; Gupta et al. 2010);
v. and to capture leadership qualities to lead the processes to change course or to
acquire flexibility by reinforcing systems of interdependence and gaining legitimacy
(Diaz and Hulber 2013; Gupta et al. 2010). Moreover, as shown in Table 4.1, some
characteristics even though named differently are common to different frameworks,
such as the capacity to tolerate mistake (Agrawal 2008) and ability to bend (Engle
and Lemos 2010), while others are proposed by individual scholars, e.g. a clear
mechanism for enforcing rules (Agrawal 2008). However, a systemic framework to
assess the adaptive capacity is lacking, and most authors emphasize steps to be
taken, rather than criteria to be met. Adaptive capacity is mostly seen as a “black
box”, the process through which adaptive capacity is operationalized is not
articulated, and in general, it is described as a result of pre-existing conditions (e.g.
more or less of what are declared to be its determinants).
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Reference

Dimension

Criteria

Yohe and Tol
2002

Ability to solve conflicts between stakeholders

The structure of critical institutions, the derivate allocation
of decision-making authority and the decision criteria that
would be employed.

The ability pf decision-makers to manage information, the
process by which these decision-makers determine which
information is credible, and the credibility of the decision-
makers themselves.

Awareness of climate change

Ability to manage risk and information

Access to expertise, trust in decision makers

Auvailability of resources and their distribution

Berkout et al.

Degree of flexibility

Awareness of
climate change

2004; 2006 | Resources
Relationship with
water industry
regulators
Simple organisational rules Availability of low cost
adjudication
Tolerate mistakes Clear mechanism for
enforcing rules
Broad local involvement Willingness to
experiment
Ag(r)%vgal Fairness in local allocation Promote social learning
Organisational rules which are | Behavioural change in
easy to understand terms of increasing risk
management
Clear broadly  acceptable | Accountability of
mechanisms for sanctioning | decision makers and
rule infractions other officials
Variety Variety of problem frames; Multi-actor, multi-level, multi-
sector; diversity of solutions; Redundancy
Learning capacity Trust; Single loop; Double loop; Discuss doubts;
Institutional memory
G Room for Continuous access to information; Act according to plan;
upta et al. . . .
2010 autonomous change | Capacity to improvise
Leadership Visionary; Entrepreneurial; Collaborative leadership
Resources Authority; Human resources; Financial resources
Fair governance Legitimacy; Equity; Responsiveness; Accountability
Representation Accountability; Legitimacy
Participation
Knowledge and
information use
Engle et al. — — -
2010 Flexibility Ability to ben; learn through experience
Commitment
Network Degree of network; connectivity
Experience Ability to deal with everyday events and crisis situation
Resources Education; wealth
Diaz and Responsiveness and
Hulber 2013 | flexibility
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Reflexivity and Preparedness to experiment; preventing rigid persistence;
social learning purposefulness of practice; capacity to collect and process
information; vertical and horizontal coordination and
integration of institutions

Access to Data collection ; data management;

information

Capacity Leadership; Resources

Equity

Leadership

Change agents and
champions
Ballard et al. Making use of
2013 information about
potential impacts

External
collaboration

Table 4.1: Dimensions and criteria of institutional and organisation’s adaptive capacity
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CHAPTER 5: REACT, a New Conceptual Framework for
Assessing Organisation’s adaptive capacity

Abstract. This chapter identifies and investigates through a critical review of the
relevant literature the characteristics of the adaptive capacity regarding
organisations and institutions. Through such characteristics, the work proposes a
conceptual framework to assess organisation’s adaptive capacity, named REACT.

Keywords Assessment of adaptive capacity, Organisational adaptive capacity,
Water management organisation, Operationalizing adaptive capacity of an
organisation

5.1 REACT

Making a case for expanding organisation’s adaptive capacity and improving upon
previous assessment efforts by bringing together insights from business,
organisational behaviour, organisational resilience and climate change context, a
conceptual framework, named REACT, to assess the adaptive capacity of
organizations and understand how adaptive capacity can be operationalized has
been developed. Based on the characteristics identified in the literature, it can be
stated that within an organization not all attributes are equally strategic (playing
the same role) and they are not all used contemporaneously by an organization
to accomplish a goal. According to this, REACT clusters the various dimensions
and criteria in two categories: the “REACT-Process” and the “REACT-Capacities”,
which respectively refer to the problem management phasis and to the capacities
to run organisational routines.

1. The REACT-Process

The term “process” is used to refer to the operational concept that enables an
analyst to point out the structure applied by an organisation to deal with issues,
seek for solutions, implement solutions and monitor the effectiveness of applied
actions. Problems can present different characteristics. They could be at different
and multiple levels, such as decision, management and operational stage. The
process uses a set of four dimensions to describe the process, which works as a
cycle and includes (1) problem finding, (2) problem shaping, (3) problem solving,
and (4) decision taking (Figure 5.1).
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Figure 5.1: the “Process” and the working mechanism

The first dimension, "problem finding", indicates, on the one hand, the capacity of
an organisation to use a variety of problem frames. Within an organisation,
"variety" could concern dynamic capabilities (Collins 1994) as processes of search
of alternative ways to respond to different situations, changing and adapting its
routines (Cyert and March 1963). Guptaet al. (2010) underline how "variety" entails
that there are no single applicable frameworks as well as there is no single best
policy or strategy, but that there are many. Staber and Sydow (2002) mention
variety in terms of "multiplexity” pointing out how sharing information within a
system may bring in diverse knowledge enhancing thus the organisational system's
flexibility in responding to demands arising from the environment. Likewise, Engle
and Lemos (2010) state that interactions and negotiations at all levels between
institutions and stakeholders by increasing the variety of perspectives does not only
enhance their adaptive capacity but permit even to consider diverse interests like
those of non-human and future-generations.

Further, Diaz and Hubert (2013) recognised the need to change the traditional
approach of the public sector to an environmental problem to address climate
change challenges and suggest integrating non-public actors in the process,
avoiding thus strategies, conditions and norms dictated by the state. In line with,
"variety" is here understood as the capacity to view a situation through a different
layer, reformulating problems from other angles, and the ability to change the
paradigm of reference.

On the other hand, the "problem finding" clusters together with the capacity to
collect data to provide information regarding a specific topic and the capacity to
predict problems based on the collected data, being sensitive to perceive a plight
(even using weak signals).

The "problem shaping" phase aims to assess the organisational capacity to process
data following two criteria: (a) the capacity to understand and outline the border of
the dilemma to solve, because recognising the existence of a problem is not enough
to change the situation. Thus it is necessary to define and describe the puzzle and
provide information in a manner that allows managers to shape policy without
limiting their ability in designing solutions to the dilemma; (b) how procedures
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(reactive or proactive mode) are initiated to work it out. The second criteria also
concern with the capacity of an organisation to open communications with all
stakeholders to build consensus between all interested parties and establish a
shared vision that serves everyone.

The third dimension refers to "problem-solving”. Problem-solving should not refer
only to the capacity of developing appropriate, innovative solutions, but also to the
ability to make decisions under uncertainty and choose reversible options. In other
words, the idea is to favour strategies that are reversible and flexible over
irreversible decisions (Smith 1997, Hallagate 2009). Besides, in this phase, it is
crucial to develop shared solutions to avoid barriers, to disseminate and
communicate the decisions taken, and to choose through a participatory process the
enforcing rules as simple as possible, but as complex as necessary.

The last step of the process is "decision-taking". It aims to assess (1) organisations'
capacity in evaluating and monitoring the implementation and success of the
applied solutions; (2) responsiveness, (e.g. the capacity to be receptive to feedback
and to respond to). Thus, an organisation's adaptive capacity is assessed according
to the four different dimensions, and within each dimension, it is further assessed
according to the different criteria.

2. The REACT-Capacities

The category of “Capacities” identifies those attributes acting as a framework, which
supports and allows organisations to operate and face different issues during the
day-to-day activities as well as during the emergence phases. An organisation uses
specific inherent characteristics to carry out an activity according to the stages of
the process earlier described. As shown in Table 5.1, the different attributes
illustrated in the reviewed literature and listed in the right column of the table have
been framed in agreement with the five identified dimensions (left column of the
table): (1) learning capacity (of organisation structures); (2) individual learning
capacity; (3) sharing and negotiating; (4) leadership; (5) capacity.

These five dimensions have been selected for two main reasons.

First, because the co-existence of these five pillars creates the conditions to develop
a cycling learning and evaluative process, allowing an organisation to adopt
different configurations and adapt its decision-making procedures to changing
circumstances.

Second, because of their capacity to embed direct and indirect correlations between
the different inherent characteristics, such as self-organisation (individual learning
capacity) and leadership, generating tensions within the same organisation.

The successive paragraphs analyse the different dimensions and criteria to
understand their role in enabling or not the adaptive capacity of an organisation.

Relation to

Dimensions Attributes Description :
Literature

It underlines the capacity of an organization to deal |[Engle and Lemos,

Ability to deal with uncertainties and surprises, to think on the base [2010.

\S’\i’tlagggﬁryday of possible scenarios, and the availability of an
emergency plan to follow as references.
LEARNING Ability to deal Cohen and Levithal
CAPACITY with c¥isis it refers to the ability to take the risk of making 1990; Leonard-
(organizational) situation mistakes Barton, 1992; Staber

ans Sydow, 2002.

Willingness to it concerns the ability of an organization to learn Goodin, 1996.
through the evaluation of policy experiences and
enhance the abilities converting weaknesses into

experiment
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opportunity

It concerns the ability of an organization to learn

Ostrom 2005; Gupta

Institutional  [through the evaluation of policy experiences and et al., 2010.
memory enhance the abilities converting weaknesses into
opportunity.
/Argyris and Schon,
1978; Hargrove,
Single-, It refers to the capacity to learn and thus to reform 20022 Folke et al.
double-, and  |routines by enhancing them or by changing its core 2005; Marshall and
triple Io’o values Marshall, 2007;
P P Brockhaus et al.,
2012; Westlng et al.,
2014.
It is the capacity to develop ties based on trust both [Pelling and High,
Trust between individuals and groups within an 2005; Gupta et al.,
organization, and between an organization and its  [2010.
stakeholders.
Pelling and High
Willingness to 2005; Agrawal et al.,

It refers to the capacity to embrace change and take

change and to | acti bl 2008; Otto-
adapt personal action to prevent problems Banaszak et al.
2011.
LEARNING - - - —— -
CAPACITY  |preparedness to Itis rglated to the capacity to increase the |nc_1|V|duaI Lim et al., 2005,
L - capacity to self-organize and innovate fostering Brockhaus et al.,
(individual)  [experiment o) capital 2012.
Continuous _ . Gupta et al., 2010;
It concerns the existence of a solid and updated Inderberg, 2011;
access to - . - S
. - accumulation of information Williamson et al.,
information
2012.
Availability of |It refers the capacity to share data with public Gupta et al, 2010;
data to external |organizations, organizations of the civil society, and {Hulbert and Diaz,
subjects individuals 2013.
Multi-actor; Ostrom, 2005; Folke
multi-sector;  |It refers to the capacity to involve various actors,  fat
multi-level administrative levels and sectors in the problem al.2005;Brockhaus
(vertical and  |management process. et al 2012.
horizontal)
It refers to the capacity to establish linkages in Engle and Lemos,
multi-sectorial and multi-level governance processes2010.
Connectivity [that allows the flow of information, resources and
knowledge creating the conditions for learning and
SHARING AND adaptiveness.
NEGOTIATING|Degree of It indicates the number of connections that an Tompkins and
Network organization has. Adger, 2004.
Ability of Diaz et al., 2005.
different
agencies to

communicate
and
constructively
to debate ideas,
information,
and solution to
problems
among
themselves.

It concerns the ability of an organization to reflex
about and to learn from other systems (formal and
informal) avoiding the problems of organizational
silos (uncommunicative, non-interactive
organizations and practices) as well as to deal with a
multiplicity of challenges, and change trajectories
and practices as required.
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It refers to the capacity to manage the different Barney and Hansen,
processes. 1994; Danter et al.
2000; Yoke and Tol,
2002; Judge and
LEADERSHIP Douglas, 2009;
Gupta et al., 2010;
Darini et al., 2011;
Hulbert and Diaz,

2013.
Human Diaz et al., 2005;
Resources Gupta et al., 2010;
: : b Engle and Lemos
Financial Availability of resources both to reach a goal and to '
RESOURCES Resources reform organizational routines. 2010.

Technological
Resources

Table 5.1: Dimensions and attributes of the inherent characteristics
Organisational Learning Capacity

The importance of learning to enhance adaptive capacity is generally recognised in
the literature that provides a rather nuanced view. Institutional memory refers to
the ability to get through the evaluation of processes of policy experiences (e.g.
performance reporting) and convert weaknesses into opportunity by promoting
social learning. Moreover, learning is related to experience as the ability to deal with
everyday events, as well as extremes, effectively and efficiently (Engle and Lemos
2010). As follows, learning also refers to how experience enables questioning (and
if needed modify) ideologies, frames, routines, roles and rule as well as how
problems are set and solved (Gupta et al. 2010; Staber and Sydow 2002). The
incapacity of an institution to figuring out the need to develop new knowledge
(Cohen and Levithal 1990) may turn organisational capabilities into rigidities
(Leonard-Barton 1992) under conditions of dynamicity and uncertainties. Gilpin
and Murphy (2008) stress how organisational ignorance in its various forms create
a critical obstacle to successful crisis management. Instead, organisational
reflexivity allows an organisation to transform the context the organisation operates
within (Brockhaus et al. 2012; Staber and Sydow 2002), without experiencing the
environment passively. Goodin (1996) suggests that institutional learning includes
willingness and preparedness to experiment.

Concerning this, different forms of learning, demanding incremental focus on the
sub-text of learning can be identified in the literature. Single-loop learning suggests
a progressive enhancement of action strategies without questioning the underlying
assumptions. Double-loop learning (see Argyris and Schon 1978) refers to a re-
examination of premises (e.g. about cause-effect relationships) within a value-
normative framework. In triple-loop learning (see Hargrove 2002) one starts to
review core values and beliefs, worldviews if assumptions within a worldview do not
hold anymore. Besides this, Gupta et al. (2010) highlight how learning by requiring
trust among the different social actors can enhance adaptive capacity.

Individual Learning Capacity

Individuals comprehend and evaluate desirable states of development and risk
ground of different knowledge, interests and values: this must be taken into account
when considering adaptive capacity (Otto-Banaszak et al. 2011). Pelling and High
(2005) indicate the need to open informal spaces within organisations where
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individuals and sub-groups can spontaneously share, learn, and reflect on how they
act or experiment (Agrawal 2008). On the contrary, institutions not providing
sufficient autonomy to individuals or groups to adapt their behaviour in response
to changes are likely to constrain or reduce their adaptive capacity (Williamson et
al. 2012; Inderberg 2011; Gupta et al. 2010). In turn, within the UNDP’s Adaptation
Policy Framework for Climate Change, the willingness to adapt is listed as a critical
component of adaptive capacity. The latter depends heavily on leadership and
responsibility acceptance by key stakeholders (Lim et al. 2005). Brockhaus et al.
(2012) in outlining the results of the interviews in the four municipalities/districts
in Burkina Faso list different qualities, such as motivation, curiosity, open-
mindedness as qualities to be a “good adapter”.

Sharing and Negotiating

Engle and Lemos (2010) pinpoint the capacity to network, to connect as attributes
of institutional adaptive capacity in their process of unpacking governance.
Additionally, they associate such characteristic with the use of knowledge as
features to both support social learning and flexibility of institutions. Institutional
coordination, according to Diaz et al. (2005), involves the ability of different
agencies to communicate and constructively debate ideas, information, and
solution to problems. Tompkins and Adger (2004) affirm that adaptive capacity is
enhanced by the existence of institutions and strong networks which learn and
gather both knowledge and experience as well as plan for changing environmental
and policy settings and risks. In turn, Folke et al. (2005) emphases the need to foster
adaptive, flexible, and learning institutions at different scales, to respond to the
non-linear dynamics of natural resources and human systems. The relevance of
coordination of a multi-actor, multi-level and multi-sector approach to enhance
adaptive capacity within an institutional structure is emphasised by Gupta et al.
(2010), Brockhaus et al. (2012), and the National Adaptive Capacity Framework
(World Resources Institute 2009). Woolcock (1999) states that not all networks are
positive. Menoni and Pugliano (2013) underscore how some organisations meet
very occasionally and sometimes develop conflicts regarding tasks and roles.
Putnam (1993) warns that norms and networks may act as a means of
discrimination or social segregation as well as may reinforce the power of some
elites (see Marcus 1983). Non-members may be marginalised (Brockhaus et al.
2012); sources of information and contacts can be monopolised (Das Gupta 2001).

Leadership

Danter et al. (2000) point out that in a learning environment, continuous testing
and change of leadership within management organisations is required. In line with
this, Gupta et al. (2010) underscore the role of leadership in promoting a change or
in motivating others to follow. According to the “Ten traits of Adaptive
Organisations” developed by KPMG, leadership can be identified throughout the
whole organisation. All who encourage others to accept, support and even embrace
new behaviours exhibit it. Darini et al. (2011) in their assessment of the adaptive
capacity of small and medium enterprises referring to leadership, management and
governance structures look at balancing the necessities of internal and external
stakeholders finalised to ensure a good governance and decision-making process
even during emergencies. Consistent with Darini et al. (2011), Yohe and Tol (2002)
indicate leadership as the capacity to determine what information is reliable, the
processes by which decision-makers define which information is trustworthy, and
the credibility of the decision-makers themselves. Judge and Douglas (2009) stress
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the relevance of the leadership and in particular of a trustworthy leadership (see
Barney and Hansen 1994) as a dimension of organisational change capacity in their
literature review of the organisational change capacity.

Resources

Many authors (Gupta et al. 2010; Engle and Lemos 2010; Diaz et al. 2005) cite such
dimension as to financial and human labour attributes; others list as relevant even
other resources as social capital (Brooks and Adger 2005), authority (Gupta et al.
2010), education and wealth (Engle and Lemos 2010).

5.2 REACT IN ACTION: OPERATIONALIZING ORGANISATION'’S
ADAPTIVE CAPACITY

The mechanism of operationalization of adaptive capacity is described in Table 5.2,
which shows the relationship between the two categories, the Process” and the
“Capacity” both described in paragraph 5.1.

Table 4 is a double entry-level table composed of two axes: “What” and “When”.
“What”, in the column”, is related to the category “Capacities”. The latter, capacity,
is composed of five dimensions and by a set of capacities composing each
dimension. The “Organisational Learning Capacity” dimension refers to (1) ability
to deal with everyday and crisis which underlines the capacity of an organisation to
deal with uncertainties and surprises, to think on the base of possible scenarios, and
the availability of an emergency plan to follow as references. (2) willingness to
experiment refers to the ability to take the risk of making mistakes; (3) institutional
memory concerns the ability of an organisation to learn through the evaluation of
policy experiences and enhance the abilities converting weaknesses into
opportunity. (4) Single, double, triple loops refer to the capacity to learn and thus
to reform routines by enhancing them or by changing its core values; (5) “Trust is
the capacity to develop ties based on trust both between individuals and groups
within an organisation and between an organisation and its stakeholders.

The “Individual Learning Capacity” is made up by (1) willingness to change and to
adapt refers to the capacity to embrace change and take personal action to prevent
problems; (2) preparedness to experiment is related to the capacity to increase the
individual capacity to self-organize and innovate fostering social capital; and (3)
continuous access to information. The latter, “continuous access to information”
concerns the existence of a reliable and updated accumulation of information.
Information should be easily accessible and easily sharable among individuals,
teams and units within an organization.

Sharing and Negotiating is composed by (1) availability of the data to external
subjects; (2) connectivity; (3) degree of a network (4) multi-actor, multi-sector, and
multi-level (vertical and horizontal); and (5) ability of an institution to
communicate and constructively to debate ideas, information, and solution to
problems among different agencies.

“Availability of data to external subjects” refers the capacity to share data with
public organisations, organizations of the civil society, and individuals.

“Degree of network” indicates the number of connections that an organization has.
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“Multi-actor, multi-sector, and multi-level (vertical and horizontal)” refers to the
capacity to involve various actors, administrative levels and sectors in the problem
management process.

“Connectivity” refers to the capacity to establish linkages in multi-sectoral and
multi-level governance processes that allows the flow of information, resources and
knowledge-creating the conditions for learning and adaptiveness.

“Ability of an institution to communicate and constructively to debate ideas,
information, and solution to problems among different agencies” concerns the
ability of an organization to reflex about and to learn from other systems (formal
and informal) avoiding the problems of organisational silos (uncommunicative,
non-interactive organizations and practices). Besides, it refers to the capacity of an
institution to deal with a multiplicity of challenges, and change trajectories and
practices as required.

Leadership sums up the insights described earlier in this section as the capacity to
manage the different processes.

Resources refer to the availability of human, financial and technical resources both
to reach a goal and to reform organisational routines.

“When”, in the row, refers to the category of the “Process” composed by four phases
and by a range of attributes. The problem-finding phase is made up by the three
attributes: (1) variety of problem frames; (2) capacity to collect and manage data;
(3) and capacity to predict problems from collected data.

“Variety of problem frames” refers to the capacity to view a dilemma that needs to
be solved through different frames, to reformulate the problem from other
standpoints and/or change the paradigm of reference.

“Capacity to collect and manage data” concerns on the one hand with the capacity
to agree in goals, definitions, and methods to collect data; on the other hand with
the capacity to organize data in a way that contributes to a better knowledge of the
existing resources and facilitating their management in ordinary situations as well
as in the situation of uncertainty and surprise.

“Capacity to predict problems from collected data” is related to the capacity to be
sensitive to perceive a situation in which there are problems, to recognize a situation
as problematic.

The problem-shaping phase is composed by two attributes: (1) Capacity to
understand and outline the dilemma’s borders, which emphases the capacity to
define the features of a situation that need to be resolved; (2) proactivity indicating
the action of acting in advance to deal with an expected difficulty.

The problem-solving phase comprises four attributes: (1) diversity of solutions,
such as the capacity to develop appropriate, reversible, and innovative solutions as
well as the ability to decide under uncertainty; (2) clear mechanism for enforcing
rules; (3) preventing rigid persistence, which refers to conflict management for
creating constructive solutions; (4) and organisational capacity to inform about
their decisions and of the procedures to implement them.

The decision-taking phase is made up of three attributes: (1) responsiveness; (2)
monitoring and evaluation; (3) and end-user oriented language. “Responsiveness”
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refers to the capacity of an organization to acquire feedbacks and respond to such
stimuli. Whereas, “monitoring and evaluation” mean the capacity of an
organisation to monitor the application of the solutions undertaken and to evaluate
their degree of implementation, correspondence to the criteria defined and success
of such solutions.

Each flag in the table highlights the existence of a relation between a specific
capacity (“What”) and the phase of the process (“When”) in which this specific
organisational capacity is used. Furthermore, each flag regarding the same
capacities shows how such ability plays a different role according to the specific
problem management phase it refers to. For instance, in the problem-shaping
phase, institutional memory may refer to a learning process related to the
mechanism of defining and scoping a problem, whereas within the problem- solving
phase the same attribute, institutional memory, indicates the capacity of an
organization to design potential solutions to a problem on the base of the acquired
experience.
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Table 5.2: REACT IN ACTION: links between capacities and process attributes to operate
organisation’s adaptive capacity

5.3 ADAPTIVE CAPACITY AND TIME SCALE

Furthermore, the conceptual framework here proposed can be used to assess the
capacity of organisations to respond to different types of problems, here identifies
as a surprise, current, and future problems (Figure 5.2). The inability to recognise
aturning point or a specific issue that can lead the whole system towards an entirely
different scenario, unexpected if only the general trend and the common elements
are considered, produces the "surprise" problems. Within the category of "surprise
problems" are clustered together all those problems characterised by being
unexpected and requiring the activation or use of those routines applied during the
"emergency time". This can be the case of unrecognised state of drought due to a
lack of a monitoring system, of earthquakes affecting the pipeline system, of a
blackout cutting off the energy power of water pumps used to capture underground
water or to control water flows for cropping.
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Once the emergency phase is over, unexpected problems may become current
problems in terms of capacity to acknowledge them [if organisational ignorance
does not prevail, see Gilpin and Murphy (2008)], for which routines are established
and updated. Current problems refer to all those issues happening during the
"peacetime™ and are characterised by a short- medium-term solution, such as water
guality, customer expectations, and regulations. However, as stressed by Evans et
al. (2004) referring to flood risk, 'decisions taken today will have a profound impact
on the size of flood risks that future generations will need to manage. They will also
strongly influence the options available for managing those risks', and while
transferring such concept to manage problems, it is possible to note how current
problems may hide and thus generate an "unexpected problem™ in the future as well
as it shrinks the range of suitable solutions.

The category of "future problems" consider all the issues (that should be understood
here as challenges and opportunities) requiring a medium-long term to be dealt
with. Such problems may consist of expanding technological application or
decreased availability and adequacy of water resources (e.g. emerging
contaminants). Different types of problems require different kinds of actions.
Analysing in detail the relation time-action, at the lowest threshold the smallest the
required degree of change in the organisational routine to respond to a problem,
the faster will be the capacity of an organisation to respond to a problem (Figure
5.2).

The operational level of an organisation is able to respond to a problem most rapidly
at (the blue line with the highest increasing slope); however, the degree of the
change from an initial to target state is the smallest, which underlines a
transformation only in the way of doing something without affecting the other tiers
of an organisation. At the highest threshold, the decision level can respond to a
problem with a substantial change in magnitude, but the latter requires a longer
time to occur (the green line with a smaller slope). Furthermore, such change will
have a chain effect requiring thus a modification both at the management and at
operational levels.

It worth to notice that each response given by the organisation to a dilemma and
the following change in one of the organisational levels (operational, management,
and decision) has to be assessed against the uncertainty degree of. De Marchi et al.
(1993) identifies in their work different types of uncertainty, such as scientific,
social, legal/moral, institutional, proprietary and situational. The latter that can be
considered as the summary of the different types of uncertainty plays a critical role
being related to the need of acting under conditions of limited and in insufficient
general information to support a decision. Therefore, it is critical within an
organisation not only to recognise the different uncertainties to be managed in
order to be aware of the possible interrelations among the different types but also
to select which is the best organisational level to respond promptly to a problem.
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Figure 5.2: Relation between adaptive capacity of an organization and time (source: Author)
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CHAPTER 6: BoLiviA CASE STuDY

Abstract. This chapter uses survey data, interviews, and archival research to
examine impacts of past droughts and recent environmental changes in the
Municipality of Tomave (Potosi, Bolivia), and to investigate how water
organisations face droughts, climate change and their capacity to adapt to such.
Besides, this chapter draws on qualitative data obtained by interviews and literature
review to explain why specific approaches develop (or not) to water management.

Keywords. Drought, Climate Change, Water management, water management
organisation, Bolivia

6.1 WATER IN BOLIVIA

Bolivia has abundant freshwater resources, but the distribution and access are not
equal, and they reflect geographical differences, which characterized the country
(Water for People 2006; World Bank 2004; Earthtrends 2003; FAO 2000).
Agriculture is the sector using the largest quantity of water; roughly 81% of
extracted water in Bolivia it is used for agriculture (USAID 2010). Notwithstanding,
only 11% of the agriculture surface use irrigation systems delivered through canal
and ditch systems, providing food security to one-third of the population. Further
lack of access to safe water affects barely 40% of the whole population and within
this context differences between the percentage of urban population who cannot
access to water and agriculture ones, respectively 10% and 56% can be highlighted
(WHO and UNICEF 2004).

Bolivia has scarce systems for water distribution as well as for disposal and
treatment of greywater and solid wastes, which causes environmental damage
through contamination of both surface and groundwater (FAO 2000; Water for
People 2006). Hence, water quality is affected by high levels of waterborne disease
as a result of poor management of mining and hydrocarbon extraction, agro-toxins,
pesticides, and solid waste.

Competition for water use and distribution has increased, specifically between the
demands for domestic use versus agricultural irrigation due to rising urban and
peri-urban populations. Besides, significant imbalances in potable water
distribution exist between wealthier enclaves and those that are poor and populated
by indigenous people (Calvo 2006; EC 2007).

6.2 WATER BY-LAWS

After along and conflicting process show in the movie “Tambien la Lluvia” (released
in 2011). The movie is an excellent illustration of the long conflict that started in
2000 by the city of Cochabamba opposing the water privatization process. In 2009,
the new State Constitution (section 373) recognized water as a fundamental right to
life. The same section declares: “water resources [...] cannot be the object of private
acquisition as well as its provision”.

Further, the section 374 of the New Constitution of the State, approved on the 25th
January 2009, asserts “It's a duty of the State to manage, rule, protect and plan
the adequate and sustainable use of water, including social participation and the
guarantee of the access to water for all inhabitants”. The fifth chapter of the
Constitution entirely dedicated to water emphasizes its social and cultural role,
denying a simple economical approach. Privatization of hydrological resources is
not allowed, the section 309 of the Constitution states that “the administration of
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basic services related to drinking water and sewage directly can be carried out by
public, communitarian, cooperative or mixed enterprises” (GOB Constitution
2009). There are some ambiguous points, mostly with reference to the inclusion of
private company participation (e.g. mixed enterprises) in the possible mechanisms
of water management (Minelli 2012).

The current legal framework governing water is characterized by a large number of
rules, which are contradictory and where rights are not always clearly defined.
Water resources are regulated by the general law regarding specifically the water
resources, the 1906 Water Law (Ley de Dominio y Aprovechamiento de Aguas),
which has been partially abrogated and provisions are assorted in more recent
legislation, including the Environmental Act, the Mining Code, the Electricity Act,
Water and Sanitation Services Law, the Irrigation Law, and the Hydrocarbons Act.
Attempts to issue a unique legislative text regulating water resources management
have been unsuccessful to date (Calvo 2006). As highlighted by Castrillo et al
(2006), one of the major problems for integrated water management in Bolivia is
the institutional legacy management system that is still focused on the regulation of
uses for every single sector of consumption, such as agriculture, energy and
domestic. Furthermore, there is a lack of appropriate planning mechanisms
regulating water uses among different groups of interest.

6.3 INTRODUCTION OF THE STUDY AREA

The Municipality of Tomave belonging to the Quijarro Province (Potosi) (Figure 6.1)
is located in the Southern Altiplano region of Bolivia, which is an extensive plateau
located at an altitude that ranges from 3600 to 4100 meters above sea level. The
low rainfall rate distinguishes this region significantly from the central and
northern highlands. Furthermore, the close presence of the Uyuni Salt Flat with a
surface of 12 500 km2 defines many of the ecological aspects of the municipality.
The area is characterized by an arid climate, with extreme temperatures that range
from -11°C to 30°C. The number of frost nights is 160—257 per year and
precipitation is 140—250 mm per year.
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Figure 6.1: Municipality of Tomave (Potosi) — Case Study area

The Municipality of Tomave is composed of 11 cantons where 12,764 people live.
The main economic activities are agriculture, breeding livestock and llamas, which
represent the largest cattle (47.800 units) in the province. In addition, there has
been a steady increase (around 10.000 units) in the vicufias population (that is a
wild camel famous for its valuable fur), and they are increasingly gathering down
from the mountains to the prairies inhabited by lamas. Concerning agriculture, the
municipality is experiencing an emerging pattern of quinoa mono-cropping growth,
increasing water scarcity rates; ecological degradation change and; social tensions
induced by the mono-cropping transition.

6.4 ANALYSES THE IMPACTS ON THE SOCIO-ECOLOGICAL SYSTEM
OF PAST DROUGHT EVENTS

The Municipality of Tomave is composed of 11 cantons where 12,764 people live.
The main economic activities are agriculture, breeding livestock and llamas, which
represent the largest cattle (47.800 units) in the province. In addition, there has
been a steady increase (around 10.000 units) in the vicufias population (that is a
wild camel famous for its valuable fur) and they are increasingly gathering down
from the mountains to the prairies inhabited by lamas. Concerning agriculture, the
municipality is experiencing an emerging pattern of quinoa mono-cropping growth,
increasing water scarcity rates; ecological degradation change and; social tensions
induced by the mono-cropping transition.
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6.5 ANALYSES THE IMPACTS ON THE SOCIO-ECOLOGICAL SYSTEM
OF PAST DROUGHT EVENTS

The drought crisis that occurred in 1982-1983 was one of the heaviest in Bolivia.
Studies carried out by the National Institute of Statistics and based on information
from the Departmental Development Corporations estimate that 1,585,686 people
in rural areas were affected by drought impact in seven departments, including the
district of Potosi. An area of 380,000 km?2 was affected, almost 90% of the Altiplano,
70% of the valleys and 10% of the lowlands (Ministerio de Desarrollo Sostenible y
Planificacion, 2007). The Emergency Committees Reports hold that as a
consequence of soil erosion farmers located in the district of Cochabamba, Potosi
and Oruro lost between 80 and 100% of their production. Losses were concentrated
in agricultural production because of soil erosion. Low food availability due to
overconsumption of seeds leads to a situation of food insecurity. Moreover,
according to a study by the Andean Development Corporation (CAF), EI Nifio
1997/98 caused a loss of US$530 million in Bolivia (equivalent to 7% of national
GDP), 53% of which consequent to the droughts in the Altiplano and 47% from the
floods in the North and East (Oxfam 2009).

In 2003, adverse weather conditions (hail, drought and flood) caused economic
losses in the Potosi district affecting 17,756 families and 13,712 hectares cropped
with quinoa, potatoes, cereals and beans. In turn, in 2008 recurrent drought and
flood events affected 16 provinces, 32 municipalities, 640 Communities, 23,734
families causing the loss of 3,916 cattle as well as 24,465 hectares cultivated with
gquinoa, potato, bean, corn, onions, wheat.

In 2009, recorded events of drought, hail and flood, affected 14 provinces, 25
municipalities, 304 communities and 11,026 families. Moreover, a loss of 10274 ha
cultivated with quinoa, corn, potato, bean, wheat, fruit and cereals, and a loss of
7,769 head of cattle lost was recorded. During the year 2010, the District of Potosi
suffered a series of adverse natural phenomena such as prolonged drought, halil,
frost, flood, hurricane, affecting 16 provinces, 31 municipalities, 286 communities,
and 11,381 families (Figure 6.2). The impact of the natural phenomena mentioned
above during the year of 2010 affected the economy of the department widely,
especially in agriculture, producing the loss of different types of crops such as
guinoa, potato, bean, maize, barley, wheat, vegetables and fruit (UGRP 2010).

The 2016 drought-affected 19,454 families (1,600 in the Municipality of Tomave),
14,665 ha of cropping and 19,339 head of cattle in the Potosi district. To reduce the
impacts on the cattle were sent to 13 Municipalities of the Potosi district (and
Tomave was one of these) 966 bottles injectable antiparasitic agents, 4,516 bottles
of vitamin, 21,049 disposable metal needles and 21,049 disposable syringes.

77



MAPA No 4
ZONAS CON RIESGO A LAS SEQUIAS

Figure 6.2: Drought risk area in Bolivia (left); Drought event in the Potosi District in 2010-2011
(right) (Source: Emergency Plan of the Potosi District)

6.6 CLIMATE CHANGE AND DIRECT AND INDIRECT EFFECTS

The Bolivian population has always been exposed to extreme hydro-meteorological
and climate variability, due in particular to the influence of El Nifio (ENSO), which,
regardless of climate change, affects different areas of the country (World Bank
2010). According to the Fourth Assessment Report of the Intergovernmental Panel
on Climate Change (IPCC), arid and semi-arid regions are particularly sensitive to
possible decreases in rainfall. The IPCC (2014) estimates that temperatures
increase in South America will on the range between 1.7°C — 6.7°C. Although the
evidence of climate change in Bolivia is still little studied, available documents on
climate change in the area point out: a) scientific observations, b) scarcely
systematized local perceptions, and c) generated according to climate models
characterized by high levels of uncertainty. A study of the National Climate Change
(Ministerio de Desarrollo Sostenible y Planificacion, 2007) reports the temperature
rise in the Andes from observations on the incidence of malaria in highland
communities. Besides Vuille & Bradley (2000) and Francou et al. (2003) observed
a clear relationship between the melting of glaciers and El Nifio events with a
consequent temperature increase. Moreover, in a study related to the impacts of
climate change on the rainfall trends in Bolivia, Seth et al. (2010) identify a decrease
in precipitation in spring (September- November), which would affect the water
resources. This trend is coherent with what has been observed by a study conducted
by the Ministerio De Planificacion del Desarrollo in collaboration with the
Viceministerio de Planificacién Territorial y Medio Ambiente based on the
Normalized Difference Vegetation Index (NDVI) showing a reduction between
September to October and increase of precipitation in November highlighting a
shortening of the rainy phase Ministerio de Desarrollo Sostenible y Planificacion,
2000). The IPCC (2014) adds that the increase in atmospheric temperature has led
to an acceleration of glacier retreat in the Andean region, with consequent impacts
on water availability and the generation of hydroelectric power. According to
Ramirez (2001), the higher temperature increase in the coming years will affect the
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Andes considerably. This statement is sustained by a recent report regarding the
effects of the melt glacier phenomenon on the communities living in the Bolivian
Altiplano (Agua Sustentable 2010).

Life in the Andean mountains is harsh owing to extreme climatic conditions, the
most common risk factors being drought, floods, frosts, hail and saline soils. More
severe and extreme climate events during the next years, with severe impacts on
food production and food security, are expected (Easterling et al. 2007; Stern
Review 2007). Interviews carried out in little villages in the southeast of the Potosi
district and stories told by some local storytellers suggest that farmers perceive a
change in climate in the last twenty years. Table 6.1 summarizes which phenomena
they have been noticing and their impacts on water availability in this area.
Moreover, in some villages in this part of the district, due to higher temperature
farmers are cropping vegetables or wheat that they could not cultivate only 15 years
ago. Notwithstanding, they state that the risk to lose the harvest is now higher than
before.

Climate \Water availability

Stronger and continuous wind |Reduced river flow. Before the river rose its
Lesser number of rainfall flow when it was windy or cloudy in the
events headwaters

Increasing in quantity and
duration of continues frost
days
Lower temperature
More drought events. Reducing the flow of the springs
Delay in rainy day
Less snow events
Hailstorm
Less snow events
Delay in rainy day
Lesser number of rainfall Reduction in the volume of flow
events
Stronger wind
Table 6.1: Climate change phenomenon and their impacts on water availability

Agriculture in the department of Potosi is mainly based on climatic variables. In
other words, because farmers and communities do not have any water storage
system their production is strictly linked to precipitation, hence agriculture is very
vulnerable to droughts, frosts and almost completely unprotected against
hailstorms (Lordemann and Aguilar Salas 2009). In turn, such a variable climate
often leads to less agricultural output and therefore higher, or more volatile, food
prices. Furthermore, the semi-arid mountainous areas are highly vulnerable to the
disruption of local hydrological patterns, and the higher temperatures could have a
significant effect on the central role of bofedales. Bofedales are a wetland located in
the Andean mountains and considered a native prairie with permanent moisture,
which plays a key role in regulating local water supplies by releasing water during
the dry season. The permanent snow that existed until 20 years ago now only
remains for 3-4 months. Besides, the river flows are increasingly falling and allow
the cultivation of grass and legume, which could not ripen in these areas until some
years ago. The drought is accentuated from October to December, and it is regular
until January (ACRA and ARCCA 2004). A reduction both in the amount of
available water and in the number of bofedales is likely exacerbated by the lack of
management strategies, information on climate change and institutional
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constraints. In the area of Potosi, the rural poor are often subject to political and
economic marginalization and ignorance that leaves them with few options to
improve their livelihoods.

6.7 FACING DROUGHT: THE EARLY WARNING SYSTEM AS A FIRST
RESPONSE

It is often possible to provide early warning of an emerging drought due to the
characteristics of such natural hazard. This information allows for a shift from
reactive to proactive hazard management and represents a change in focus from
disaster recovery to disaster prevention, which has not been accomplished and
could be instead vital in Bolivia and particularly in the Potosi district.

A survey conducted by ISDR Platform for the Promotion of Early Warning
discovered that early warning systems for drought are more complex than those for
other hydro-meteorological hazards and are consequently, relatively less developed
globally (ISDR 2007). Augmenting forecast and early warning information with
decision-support capabilities to provide information regarding options for reducing
vulnerability to drought enhances local coping capacities and provides an important
mechanism for reducing drought risk. Promoting the inclusion of indigenous or
local groups in drought monitoring and early warning systems is essential for
developing appropriate local drought indicators, verifying the occurrence of
drought, and communicating the warnings to local populations.

6.8 EARLY WARNING SYSTEM IN THE POTOSI DEPARTMENT

With reference to the case study, in 2009 the Potosi district developed an Early
Warning System which provides hydro-meteorological information regarding the
probability to have a natural or human-induced disaster, which may impact on a
Municipality, a region or the whole district, in order to be able to face such event in
an organized and appropriate way. The Drought Early Warning System of the Potosi
Department is based on three levels (FAO Bolivia 2009).

The first level is composed of the institutions that generate information through
monitoring points (weather stations or others) that are in various communities in
the department. This level includes the National Service of Meteorology and
Hydrology (SENAMHI) that monitors the weather conditions of the department.
The second level is represented by the Departmental Monitoring Centre, which
belongs to the Department of the early warning system, implemented within the
Risk Management Unit of the Prefecture. This unit is responsible for the reception
and dissemination of meteorological and hydrological information as well as of
disseminating the degree of alert to departments and municipalities. The third level
is made of the users of the System Department of Early Warning System, Municipal
Early Warning, communities, to the Prefect and to the Mayor, according to the law
2140, for the activation of operation centres (EOC's) at the Departmental and
Municipal level. This early warning system has been applied to crop-graze
production in various municipalities in the Potosi district. Such a system combines
expert knowledge with local knowledge (Fundacion Fautapo and Compasur 2012).
The former is embodied in ten weather-monitoring stations that check: a) weather
temperature; b) precipitation; ¢) wind.

Furthermore, through 120 stations widespread in areas dedicated to quinoa
farming the susceptibility to wind erosion and the soil humidity are evaluated. The
local knowledge is based instead on forty-three bio-indicators divided into three
categories: 1) vegetation; 2) animals; 3) climate and stars that are checked along the
entire year. Although such system should be considered rather advanced, the
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interviews accomplished in May of 2012 with two different quinoa farmer
associations (ARPAIAMT and SOPPROQUI) and people living in the communities
located in this area show that the reliability of the system is quite low. The negative
evaluation is due to two main factors. On the one hand, the low level of trustability
of the National Service of Meteorology and Hydrology (SENAMHI) and its forecast;
on the other hand, farmers ignore the existence of an early warning system. Hence,
farmers prefer to cultivate their crops only according to their ancient knowledge.
Still, as declared by the “Curaca por ayllu” (the supreme authority of an indigenous
community) of El Asiento (a village in the southern part of the Potosi district)
during the interview “nowadays, such ancient knowledge is not so reliable anymore
because of climate change animals and plants are no more acting in the same ways.”
Therefore, the farmers’ point of view concerning the early warning system is clearly
in contrast with the view of the regional government representatives, who consider
the system as rather efficient.

A technical report (de Keizer and Hunink 2017) on drought information and early
warning systems issued by a Dutch and a World Bank technical team after the 2016
drought event states the fact that the SENAMHI hydro-meteorological bulletins’
seem not to be well adopted by the relevant institutions, which should make use of
this type of information, with a few exceptions. In addition, the report underscores
how even though the SENAMHI publishes drought warnings based on the EI Nifio
oscillation, the accuracy of this type of forecasts is an issue (probably due to a mix
of factors: the inherent uncertainties with this type of forecasts, the particular
climatic system of Bolivia, lack of capacity at SENAMHI, etc.). Besides, it concludes
stating that the SENAMHI is under-budgeted and suffers a severe lack of capacity
(staff and educational/professional level) as well as lack of vision on the future of
the organization and embedment with the other related institutions.

Despite this, a recent study (Canedo Rosso et al. 2018) working on the relation
between ENSO and droughts provides insights (e.g. the relation between ENSO
phases and crop yield) for improving the early warning system used in the region
and to enable a more pro-active approach to disaster risk management.

6.9 BOLIVIAN WATER MANAGEMENT
From the “War for water” of Cochabamba to water as a human right

After along and conflicting process show in the movie “Tambien la Lluvia” (released
in 2011). The movie is an excellent illustration of the long conflict that started in
2000 by the city of Cochabamba opposing the water privatization process. Once the
war ended up, in 2006, the Ministry of Water was created to reach an agreement
among different organizations. Although today the name of the governmental
institution has changed (currently, Ministerio de Medio Ambiente y Agua/Ministry
of Environment and Water), its water policy defined and detailed in the National
Basin Plan (in Spanish, Plan Nacional de Cuencas - PNC) is still the same. Nine
years after the Cochabamba Water War, the new State Constitution (section 373)
recognizes water as a fundamental right to life. The same section declares: “water
resources [...] cannot be the object of private acquisition as well as its provision”.
Further, the section 374 of the New Constitution of the State, approved on the 25th
January 2009, asserts “It's a duty of the State to manage, to rule, to protect and to
plan the adequate and sustainable use of water, including social participation and
the guarantee of the access to water for all inhabitants”. Therefore, not only water
is recognized as a human right but also the protection of the environment is seen as
a key policy goal.
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6.10 ACTORS INVOLVED IN THE WATER MANAGEMENT

The water sector is organized through institutional structures acting at the national,
regional and local levels. The main organizations in Bolivian water management are

(Table 6.2)

Bodies involved | Level Role
in the water
management
Ministry of | National The MEV develops and implents
Environment and | Actors policies, standards, plans, programs
Water (Ministerio and projects for the conservation,
de Medio Ambiente adaptation and sustainable use of
y Agua - MEV) environmental resources and
irrigation development and basic
sanitation with integrated watershed
approach, preserving the environment,
which ensures priority use od water for
life, respecting traditions and customs
to livel well (MMAYA 2011).
Vice-Ministry of | National The object of VMPS (S.D. 29894/09) is
Potable Water and | Actors to implement driking water (potable
Sanitation water, sanitary sewer, composting
(Viceministerio de toilets, solid waste and storm
Agua Potable vy drainage) and basic sanitation as well
Saniamiento Basico as manage funding for investment to
- VMPS) allow full access and expantion of
services, particularly in rural and
urban sectors and peri-urban low
income areas, and coordinating with
the appropriate bodies, within the
integrated management of water
resources and solid waste.
Vice-Ministry  of | National VMEBC aims to regulate, plan and
Environment and | Actors oversee the integrated management of
Climate Change natural resources and environment
(Viceministerio de quality in order to increase the quality
Medio Ambiente y of life of the population. Such object
Cambio S should be achieved within the
Climaticos - framework of sustainable development
VMEBC) under the philosophy of living well
while reducing poverty.
Vice-Ministry of | National The Vice-Ministry of Water Resources
Water Resources | Actors and Irrigation established in 2008 was
and Irrigation developed as a tool for informing the
(Viceministerio de management  sector under the
Recursos Hidricosy National Irrigation and Watershed
Riego - VMWRI) Plan. The VMWRI has adopted an
integrated water resource
management (IWRM) plan through
the Bolivia's National Plan for
Watershed Management (Plan
Nacional de Cuencas - PNC, 2006).
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National Irrigation | National SENARI is strenghted with

Service  (Servicio | Actors administrative and  management
National de Riego - powers and it has the responsability to
SENARI) execute and coordinate with the

various bodies at national,
departmental, municipal, local and
watershed activities for the
development of irrigation. Moreover,
its duty is to regulate, plan, manage
and promote public investment in
irrigation development, agricultural
and forestry production.

Municipalities Local | Asetoflaws (Popular Partecipation N.
(Municipios) Actors | 1551, the Municipalies Law N. 2028,
Law N. 2066 of Provision of Water
Service, Potable and Irrigation Act N.
2878) states that municipal
governaments hold administrative
jurisdiction over water sanitation
services. According to the Law of
Popular Participation, Municipalities
are responsible for the provision,
operation and maintenance of water
services and sanitation in their

jurisdiction.
Decentralized Local Irrigators are  acknoledged as
irrigators and local Actors | legitimate partners in negotiations
decision-makers with the State, the private sector and
(Regantes) donor agencies.
Ancient Indigenous Local In indigenous zones, community
agreements Actors | wateruse and management is usually

based on customary practicies and
governed by elders and traditionals
leaders within an Ayllu.

Table 6.2: main organizations in the Bolivian water management

Local Actors

Municipalities

A set of law (Popular Participation No. 1551, the Municipalities Law No. 2028, Law
No. 2066 of Provision of Water Services, Potable and Irrigation Act No. 2878)
states that municipal governments hold administrative jurisdiction over water and
sanitation services. According to the Law of Popular Participation, municipalities
are responsible for the provision, operation and maintenance of water services and
sanitation in their jurisdiction.

Regantes (the decentralized irrigators and local decision-makers)

Bolivian irrigators or Regantes, decentralized irrigators come into prominence
after the protests against neo-liberalization of resources mainly the ‘water wars’
and the ‘gas wars’ (Perreault 2006; Perreault 2007), have influenced the
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institutionalization and hence governance of water resources. Irrigators are
acknowledged as legitimate partners in negotiations with the state, the private
sector, and donor agencies. Their legitimacy arises from their successful campaign
for an Irrigation Law that was passed in 2004, which critically involves them as
stakeholders in — a seemingly — transparent and participatory process of water
governance. In essence, the irrigator rights movement strengthen the legitimacy
of civil society actors and effectively worked towards and filled the “hollowed
out” state of Bolivia where, anti-neoliberal, culture-based, decentralized and
interconnected network of peasants have successfully reconfigured the geometry
of power and politics in natural resource governance (Perreault 2008).

Ancient indigenous agreements

In indigenous zones, community water use and management are usually based on
customary practices and governed by elders and traditional leaders (Table 6.3)
within an ayllu. An ayllu is a typical Andean form of extended family community
region characterized by having a common -real or perceived- descent and that
works collectively (called “ayni”) in an area of common property (Machicado,
2012).

Name Function

Curaca por ayllus He is in charge of protecting the territory and
knowing the population who is in charge of.

Jilacata He is in charge of collecting property taxes and visits
the families of his ayllu.
Corregidor He is responsible of ensuring the welfare and the
development of the Municipality as well as to enforce
the laws.
Agente municipal He is responsible for enforcing livestock damage to

crops, cemetery management, rodeo donkey.

Comisionado He is in charge of notifying communications for
assemblies, meetings,etc

Junta escolar He is the responsible of watching over education issue
and its management.
Registro civil He is the responsible of issueing birth, death and
marriage certificates.
Presidente Asociacion He is in charge of maintaing communication with
comunal ARCCA, AZCCA organizations and partners.
Juez minima cuantia He has the role to deal with families’ requests by

fulfilling rules and rights.
Table 6.3: Description of the different roles in an Ayllu

6.11 DECISION-MAKING AND WATER ORGANIZATIONS

The organizations in the Bolivian water sector are multiple and complex. Decision-
making organizations are mainly governmental institutions even though they are
strongly influenced by very-active stakeholders such as societal actors, non-
governmental organizations, and donor agencies. The civil unrest following the
‘water wars’ and the indigenous rights movement has left an indelible institutional
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memory and is often cited by decision-makers as the pivotal moment for
organisational reform, which has contributed to the organisational diversity seen in
present days. Bolivia’s legislation governing water is incomplete, out-dated (the
National Water Law has not been revised since 1906) and falls short in clearly
stating user rights. In addition, Bolivia has attempted with popular participation to
create a new law to govern water resources but has been unsuccessful to date (Calvo
2006). In this context, the Ministry of Environment and Water (MEW) is one of
the most powerful ministries in the Bolivian cabinet. The MEW has grown rapidly
into a network of national, regional, and local entities, whose representatives have
various means of providing their input to policies devised by MEW.

The Consejo Interinstitucional del Agua (CONIAG) serves as the ‘forum’
where MEW encourages disparate participation, thereby representing the socialist
electorate and constituents of President Morales. Ministers and Vice-Ministers of
MEW routinely make decisions while balancing the needs of a multitude of
stakeholders. This challenge of balancing needs is frequently played out in
ministerial budgets, external support, and leadership changes. Thus, decision-
making at the ministerial level of MEW is highly political and less technical, thereby
rendering decisions that are conservative, risk-averse, and dependent on the
dynamics of the political landscape. The vice-ministries of MEW — VMWRI,
VMEBC, VMPS and the independent irrigation agency SENARI present similar
albeit nuanced differences in decision-making. The vice-ministries are implicitly
hierarchical in political and socio-economic priorities as evidenced by the number
of projects and budgetary allocations under each vice-ministry. However, all
decision-makers acknowledge the importance of potable water and climate change
issues irrespective of their hierarchal level across different ministries. Because
irrigation is considered as one of the primary development goals of Bolivia and is
supported by extensive financial support by internal and external agencies, VMWRI
is not only crucial to external donors but also the decentralized irrigators. The
decision-makers in VMWRI are thus highly visible political leaders and managers
whose actions are closely followed by electorate and NGOs. The visibility of Bolivian
water managers stems from several intricated connections and often-conflicting
issues. Bolivian water sector plays host to several issues not uncommon in water
management such as frequent problems in water supply and sanitation, powerful
irrigation lobby groups and electorate, the rise of water-intensive mining activities,
and exploding urban population. Visible effects of climate change in the form of
receding glaciers and recent political upheaval riding on the political momentum
created by the social unrest due to the commercialization of water contribute to the
attention that MEW and VMWRI receive. Beisdes, the fact that water issues reflect
and have become a symbol of a) indigenous rights, b) societal inequality and c)
portrayal of Bolivia as a victim of developed-country emissions, critically shapes the
politics of water management. The VMEBC has seen several organisational changes.
Once a powerful ministry itself, the VMEBC has been reduced to a vice-ministry
whose decision-making capacities are now subsumed by the MEW. Decisions in
VMEBC follow technical guidelines and the Bolivian constitution.

Lastly, the Regantes or the community irrigators are part of a National Water
Service (Servicio Nacional de Aguas). These institutions were formed in 2003 after
a series of irrigator’s workshops to raize awareness on water rights and livelihoods
threatened by the privatization of natural resources during the water wars
(Perreault 2006; Perreault 2007). As mentioned above, the focus of the Regantes is
primarily securing peasants rights for irrigation, and drinking water
and sewerage not only in rural Bolivia but also in urban areas.

The establishment of the SENARI, the SEDERI's codified under the
Irrigation Law of 2004 is a result of proposals by the irrigators when they achieved
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the legal recognition and protection of their uses y costumbres for water rights and
management (Perreault 2008). Decision-making amongst community managers is
inclusive and representative of community needs. Typically, community meetings,
which are held frequently, serve as the basis for decision- making where a
community-elected Board of Directors makes decisions on water access and use.
These decisions often reflect the irrigator’'s needs. Managers make decisions based
on a) individual area under irrigation b) equity among community members, c)
availability of water, and d) seasonality.

6.12 TOWARDS A NEW WATER MANAGEMENT APPROACH

Since the 1990s Bolivia has taken decisive steps towards the establishment of a
decentralized administrative system, based on a model that claims responsibility to
local demands and assign to municipalities power to take decisions and plan at the
local scale. Since 1994, the number of municipal governments increased from 25 to
327, with a corresponding increase both in administrative revenue and local
investment (Ruiz and Gentes 2008). Furthermore, departments have more political
power in the decision-making process since the departmental prefects are elected
directly by the people (Ruiz 2005). In this context, the Bolivian National Developing
Programme recognizes the basin river management and the Integrated Water
Resource Management (IWRM) approach as the mechanism to face water problems
at the national level (Ruiz and Gentes 2008). Still, it is to promote coordinated
development between water, land and related resources to maximize social and
economic equity in order to guarantee the sustainability of vital ecosystems (MDP
2009). In the same period, the laws in force attribute to local governments the
responsibility of water services, local sewerage, and the management of micro-
irrigation infrastructures. Furthermore, the existing institutions identify the
departmental governments (prefectures) as the key authorities to operationalize
and implement environmental policies and the IWRM (Ruiz and Gentes, 2008). In
this context, the National Basins Plan (Plan Nacional de Cuencas (PNC) of Bolivia
approved in 2006, has been developed with the aim of the “good” governance of
water resources in Bolivia (GTZ 2010) on three pillars: the Integrated Water
Resources Management, Integrated Watershed Management (MIC), and the Social
Management of Water and Environment in basins. These pillars are considered
necessary and complementary. According to the PNC, the Integrated Watershed
Management is understood as a set of actions leading to sustainable use and
exploitation of natural resources of the basin. Initially, the scope of MIC was
oriented towards treating water catchment areas, while today it is associated with
spatial planning issues, regional development and integrated environmental
management. Actions should be aimed at improving the quality of life of the
inhabitants of a watershed (Cooperacion Alemana 2010). The third concept that the
PNC adopted is the Social Management of Water and Environment in basins. It
refers to a participatory decision-making system and the implementation of new
social measures related water use and management, based on a continuous
development of knowledge and learning across different social groups, which allows
them to influence the processes of decision-making at the political level. Despite
this, as suggested by Bellaubi and Bustamante (2018) water projects implemented
within the PNC are strongly driven by geopolitical and economic interests and
outcoming, in most cases, in land and water disputes between rural communities
and the government.

6.13 WATER MANAGEMENT AND THE INDIGENOUS FARMERS
COMMUNITY
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The law (CPE. art. 403) a “Territorio Indigena Originario Campesino” (Original
Indigenous Rural Territory) (TIOC) set the rules for: areas of production and
exploitation, areas for the preservation of natural resources and areas for social
spiritual and cultural reproduction. The new Constitution of the State (CPE) states
the right to land to indigenous communities, the exclusive use and the exploitation
of renewable natural resources according to the conditions determined by law
(Fundacion Tierra 2011). Furthermore, it recognizes the right to be informed,
consulted and to participate in profits coming from the exploitation of non-
renewable natural resources that are in their territory. Indigenous communities
have the right to apply their own rules, to be administered by their structures of
representation and to define their way to develop according to their cultural criteria
and principles of harmonious coexistence with nature. Moreover, social
organizations (mainly indigenous and farmer organizations) managed to ensure
both within the Constitution and the watering law the respect of the uses and
customs of the indigenous peoples about self-determination, access to water and
natural resource. From an interview with the NGO Agua Sustentable (Cochabamba,
June 2012), it becomes clear that such intention germs from the will to avoid any
possible abuses of large users (industries, mining sector, companies providing
municipal water), which in the past have pressured to privatize water.

The term “water rights” in the indigenous farmers’ communities refers to a
set of rights, which undoubtedly emphasizes the right to use and access to channels
and other sources, but also the right to participate in decision-making on water
management, admission of new users (e.g. migrants) and alienation of third parties
(in the form of sanctions or limitations). Such right, use and access to water of
family, for example, is defined by his participation in rituals, celebrations and
community activities (Gerbrandy and Hoogendam 1998). Irrigation systems in
Andean indigenous communities are systems of "collective action” (Boelens and
Davila 1998). Access to and use of water require collective agreement and work
because an isolated individual cannot manage and maintain irrigation systems
efficient because of their complexity. In these irrigation systems, there are “ayllu”:
families who have the right to use a portion of the water and to participate in the
collective decision-making process. Thus, in the indigenous farmer management,
the right to water is an individual or family right within a system of collective
decisions. Individuals or families can claim the use of part of the water, but they
cannot decide on its use in time and space without previous arrangements with
other users. Hence, water is not seen only as a natural resource because it also
embeds social aspects, and therefore the water cannot be considered a private good
(interview with NGO ACRA Bolivia, October 2016). Users, such as the head of the
family, may have the right to participate in the making-decisions process or be
elected as “Alcalde de agua” (in Spanish, water Mayor), the authority in charge of
planning works of maintenance, controlling water distribution between families
and holding a meeting to discuss community issues and decide sanctions, if
necessary. To keep the right to access and use water, farmers must do some works,
such as maintaining and cleaning canals of irrigation as well as roads that pass
through their territory.

6.14 THE WATER SYSTEM IN THE MUNICIPALITY OF TOMAVE
(POTOSI)

Water in the urban settlements
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Based on data collected in the Statistical Atlas of Municipalities (Atlas estadistico
de municipios) (2005), in the rural area of Tomave, water to people living in villages
is provided by two different systems: piped distribution system delivering water to
1671 houses located in a village (44.8%) (Figure 6.3); and “mingitores rusticos”
(wells) serving 685 houses located in a village (18.3%); people not living in villages
extract water mainly from streams (36.1%) or “ojos de agua” (springs). A new set of
data contained in the 2012 National Census on Population and Housing describes,
even though with less detailed as regards 2005, the water system in the municipality
of Tomave. Due to the different criteria used to collect data, it is not possible to
make a comparison between the conditions in 2005 and 2012; however, the new
data set confirm that two are the primary water sources used pipes and stream.
Concerning the water toilet drainage, drainpipe and other system are still the most
used in Tomave (Table 6.4).

TOMAVE

1992 2001 2012
Houses Total urban Rural Total urban Rural Total
Number of Houses (Viviendas) 4861 0 4861 5014 O 5014 6774
Number of Houses (Hogares) 3150 0 3150 3726 O 3726 N/A
with kitchen and bathroom 175 0 175 221 0 221 N/A
with kitchen or bathroom 2363 0 2363 2877 O 2877 N/A
no kitchen and no bathroom 612 0 612 628 0 628 N/A
Piped 627 0 627 1671 0 1671 2490
Tank truck 18 0 18 0 0 0 33
Well 551 0 551 685 0 685 751
Stream ( or surface water) 1945 0 1945 1346 O 1346 1857
Other 9 0 9 24 0 24 85
drainpipe 29 0 29 23 0 23 158
septic room 6 0 6 17 0 17 86
Other 172 0 172 229 0 229 179
No toilet 2943 0 2943 3457 O 3457 N/A

Table 6.4: Housing Conditions in Tomave (INE - Statistic Municipalities Atlas, 2005 and the
2012 National Census on Population and Housing)
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Figure 6.3: Houses and water services in Tomave (source: Author)

Irrigation systems

Users participating in the realization of irrigation works consider then an
investment in terms of labour, intellectual contribution, fee, meetings, etc. The
duties concerning the cleaning of water channels and maintaining the routes
are directly linked supporting the development of community life, and the
irrigation system too (Figure 6.4 and Figure 6.5). There is thus a close
relationship between water management and the other social functions.
People belonging to an indigenous community do not meet and interact only
as irrigators but also, and sometimes primarily, as relatives, neighbour, co-
owners, etc. (interview with NGO ACRA Bolivia, October 2016). Besides, such
different interrelations between users highlight the necessary flexibility
required in the implementation of duties and penalties associated with
noncompliance with the local legal regulations.

To grant the water right to a family or individual, the community
determines whether he is meeting its duties and functions. In case a user does
not comply with its obligation to clean the channel or make up for his wage or
ignores the recommendations of the “Alcalde de agua”, he may be sanctioned
with the suspension of water, but never forever. The application of sanctions is
not rigid. It depends on a collective decision, and there is considerable tolerance
between members; hence failure is rare. At times and as the ultimate and final
solution, if someone cannot replenish his wages or cannot be substituted by
anyone, he may be authorized to cancel his duty providing the sum of 20
Bolivianos which corresponds to 2,10 € (Interview had with the Curaca of
El Asiento (Chikoka Chico), June 2016). Therefore, one of the fundamental
principles in the Andean irrigation system is the continuous process of creation
and interpretation of rights in terms of development, adaptation and
rehabilitation of the system (Boelens and Davila 1998). However, such a
community system of rules and agreements is currently at the stage as described
in the next section due to the quinoa cropping exploitation. Analyzing in details
the irrigation system, it is evident that all communities in the Municipality of
Tomave use irrigation systems to crop (Table 6.5). During the fieldwork, it was
possible to notice that there were several problems related to water loss or
inefficient use (such as losses due to runoff, the practice of night irrigation) and
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polluted water due to mining activities.

Figure 6.4: Water transfer for irrigation (source: Author)

Figure 6.5: Reservoir in Tomave (source: Author)
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T Name of Irrication S N
yllu Community rrigation System otes
30% of plots are irrigated byWater distribution systems
floodplain irrigation througthrough open channels for|
Chikoka distribution channels, 20% use|storage and pipeling
Chico El Asiento drop-by-drop technology anddistribution system to plots
50% use a rainfed system. (sprinkler).
05% of plots are irrigated by
) floodplain irrigation throug
Chikoka : distribution channels, whereas
; Chiutaca .
Chico 5% use a rainfed system
There are dams that provide
water to the communities, so
Jila Chico [Saruyo that t_here are agreements for
cleaning and maintenance at
the level of Ayllu.
There are dams that provide
water to the communities, so
Jila Chico |Uracaya that t_here are agreements for
cleaning and maintenance at
the level of Ayllu.
Tawqa The same the river suppliesjin the area of wetland, there is
Grande Suntura water for irrigation a thermal water spring.
They exploit part of the river
Tawqga Ventilla flow for irrigation through
Grande distribution channels.
100% of their vineyards have aThere is a moderate amount
floodplain irrigation systemiof water in the groundwater
Chikoka [Tomave and water is distributed to plotsano! emerge from springs or hot
through channels. springs.
) Plots are irrigated through a
Sillsawa  [Totora “K channel distribution system.
Plots are irrigated through a
A Sivi . channel distribution system or|
ransaya (Sivingani rainfed.
) Plots are irrigated through a
Q"hasa  |Opoco channel distribution system
; Carlos Plots are_irrigate_zd through a
Q" hasa Machicao channel distribution system.
Plots are irrigated through aThere is a lake - La Kaluta - not
. . channel distribution system orjvery deep, which is in danger off
Q" hasa Jachioco rainfed. extinction.

Table 6.5: Irrigation systems used in the different communities (source: Author)

Water resources and hydropower

Activities contaminate some rivers carried upstream by the use of lubricants in

hydroelectrical power generation (Kilpani

Hydropower Plants, Landara and

Punutuma) (PDM Tomave 2008) directly affecting the amount of availability of
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water for agriculturelt and other uses.

6.15 MAIN TRANSFORMATIONS DUE TO THE BOLIVIAN QUINOA MARKET

Traditionally, the cultivation of quinoa was aimed at auto-consumption (Lidema
2008), and the whole production process was conducted manually according to
well-defined practices. One of these was to leave lands uncultivated for extended
periods (around one year) for storing water in the soil, restoring soil fertility after
harvest and reducing the probability of diseases (Joffre and Acho 2008). In recent
year, the market-dominated agricultural regimes pushed producers to move from
cropping in the hilly territories to the plains (Balee 2003), where at the expenses of
the earlier covered by vegetation areas, farmers can cultivate larger plots thanks to
the mechanized production system. The current trends in the land-use changes in
the municipality of Tomave are likely to trigger land degradation, jeopardizing
future livelihood opportunities. Indeed, the land-use changes oriented towards the
implementation of quinoa intensive mono-cropping has environmental
consequences. Reduction in biodiversity, an increase in the vulnerability of the
ecosystem which became more prone to the occurrence of pests and diseases
affecting farmer’s economy and resilience to future shocks (e.g. drought events) by
either forcing farmers to use pesticides which might be expensive, or threaten the
yield are some effects. Linked to the latter, a reduction in the yield is already
underway since farmers cultivate their land more intensively so that they do not
leave the land fallow longer like before and use a tractor with disc harrows
favouring soil erosion.

The relationship between quinoa, lamas, and humans has deep roots in the past.
Lamas used to take on an essentialrole since they were considered as a significant
economic resource (e.g. wool and leather used by textile industries), for the
communities, and the meat was used for consumption only when lamas became too
old to be sold. Nowadays lamas perform a crucial role in the quinoa cropping
system, where lamas’ manure is extensively used to fertilize quinoa fields. Despite,
there are signals of rupture in the relationship between quinoa-lama-humans. The
enlargement of the cultivated plots and the consequent expansion of the
agricultural frontier is determining a decrease in the fodder availability (Felix and
Villa 2009), which has two main consequences as noticed during the fieldworks.
On the one hand, lamas seeking food have started to access the quinoa fields and
“bofedales” (natural wetlands). Bofedales are ecosystems rich in vegetation,
biodiversity, and water resources storages in the region. These areas are fragile
ecosystems due to their ecological characteristics and have been recently
increasingly threatened due to cattle overgrazing.

The quinoa breakout in the market has not generated only changes in the land-use
changes but also transformations in social habits. As shown by the results of the
European-project “Integracion productiva de camélidos y quinua en Tomave
(Potosi)”, an increase in the farmers’ annual income has been transformed on the

16 «“En cuanto al municipio Tomave hay dos plantas de electrificaciones que estan afectando al
campesino. Mas antes casi no habia tanto, no se notaba, porque habia nomas agua, pero en estos
tiempos el agua se esta disminuyendo y en ese canal donde esta Chillpani y Punutuma se lo sacan
todito el agua y por el rio de donde tomaba el campesino no hay, no hay agua de dénde sacar.
No nos da justicia tampoco nos escuchan, dos veces ya se ha levantado el campesino contra
estaempresay se va levantar siempre porque no se va a dejar asi tranquilo, entonces en cuanto a
estas dos empresas, en la empresa Chillpani, casi no hay sembradios si no hay mojicales donde
multiplica animales y ahi viven y ahora los mojicales se estdn secando no hay agua, ahora en
Punutuma son sembradios todo y se estan secando, toda esa gente se iba a la Argentina, la
mayoria, pero ahora estan regresando como ahi la situacidon esta muy dificil, ahora si que
necesitamos trabajar la tierra pero no hay agua” (Bustamante 2002).
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one hand in savings. On the other hand, increased income has been used to enhance
the quality of life (e.g. improvements in house quality and purchase of more and
better food), to support kids education (e.g. boarding school fees) or to increase
farmers capacity to buy quinoa seeds more resistant to pests and cattle allowing
farmers to access to additional labour (Vargas Ramirez 2012). On the contrary,
community solidarity and participation in agricultural activities through mutual
assistance (called Ayni) and collective work in agriculture or water irrigation
channel maintenance and development (called Minka) as practices of community
cohesion defined by the traditional community norms are disappearing provoking
a loss in the social capital. A further emerging conflict concerns the growing
movements of people from Qurban settlements to the rural areas during the
guinoa’s seeding and harvesting phases. The dynamics of this phenomenon are not
easily traceable in an official manner due to the method used to collect data
concerning the internal migration, which currently monitors only on three criteria
(birthplace, place of residence of the last five years, and place of residence) (see
Martin 2012). People, who left their native communities without having abandoned
their lands, are known as residentes, while people remaining in the communities
are known as estantes. Different authors (Felix and Villa 2009; Vassas Toral 2011)
have already emphasis that this phenomenon is undermining, jointly with land
dispossessions, traditional indigenous norms system. Indeed, according to the
workshops’ results, estantes were complaining about foreigners (residentes)
avoiding their communal duties and neglecting Ayni and Minka norms while
speculating on communities’ lands (see Minucci 2018).

6.16 BARRIERS TO A WATER MANAGEMENT PARADIGM SHIFT AND INSTITUTIONAL
TRAPS

Although nowadays the time of the “War for Water” and the social conflicts
surrounding the privatization seems to be far away, Bolivia is facing today new
challenges posed by the adopted water management system and discussed in
section 6.11. The main concern does not refer anymore to water as a human right;
it is related to the need to take measures aiming at overcoming inefficiencies due to
inadequate policy and institutional frameworks, which act as barriers to the
implementation of water management and the enhancement of the related
decision-making processes. Regarding the new Bolivian water management, four
main barriers can be identified: (1) institutional legacy; (2) fragmentation; (3)
corruption and Elites pressure and; (4) lack of tools.

1. Institutional Legacy

The current Plan National de Cuencas (PNC) states that the basic unit of planning
and management of water resources and the environment is the basin, which relates
the spaces of public management and social. The basin is considered a living space,
around which systems should be established integrating water resources and basin
management, prioritizing human consumption, agricultural production, the needs
of flora or fauna and other social practices, productive and economic (Ministerio
del Agua 2006). However, as highlighted by Castrillo et al. (2006) one of the
principal problems for integrated water management in Bolivia is the institutional
legacy management system which is still focused on the regulation of uses for every
single sector of consumption, such as agriculture, energy and domestic. The current
legal framework governing water is still characterized by a large number of rules,
which are contradictory and where rights are not always clearly defined. The general
law regulates water resources regarding specifically the water resources, the 1906
Public Domain and Water Use Act (Ley de Dominio y Aprovechamiento de Aguas)
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(Consejo de Ministros 1906). The 1906 Act has been partially abrogated and
provisions are assorted in more recent legislation, including the Environmental Act,
the Mining Code, the Electricity Act, Water and Sanitation Services Law, the
Irrigation Law, and the Hydrocarbons Act. Attempts to create a single law to govern
water resources have been pursued but unsuccessfully to date (World Bank 2006b).
One of the main achievements derived from the Water War was the Law 2066/2000
on Drinking Water and Sewerage (Agua Potable y Alcantarillado), which was signed
with the agreement of the government and social organizations. The law aims not
only to redefine the competencies regarding drinking water and basic sanitation of
different entities but also to guarantee the right to water for indigenous and peasant
communities and the water supply to urban slums. It assigns greater control to the
Superintendency of Basic Sanitation and municipal governments. Despite this, the
current government, led by Evo Morales, president of Bolivia since 22 January
2006, intends to create a policy framework, which expressly prohibits the
privatization or concession of water and its services (Ministerio de Medio Ambiente
y Agua 2009). Thus through the Supreme Decree 0071/2009, the Water Supply and
Sanitation Taxation and Social Control Authority (Gaceta Oficial de Bolivia, 2009)
replaces the Superintendency of Basic Sanitation. Up to date, the General Water Act
and the Law on Water for Life (Agua para la Vida) have not yet been approved.
Therefore, the law 2066 is still in force. Furthermore, as an anticipation of the
regulatory changes expected in the future, the government has changed direction
where water management is concerned with the Basic Sanitation Plan 2008—2015
(Ministerio de Medio Ambiente y Agua 2009). In addition, the National
Procurement Law (1178/1990) establishes eligibility project condition that is
difficult to meet for many of the local governments also because of the unclear
division of responsibilities (Valle de Carvalho and Angulo 2011a).

2. Fragmentation

As we have seen earlier, Bolivia is promoting a shift in the context of water
management by-laws and by an institutional re-organization as discussed in 6.10.
Despite institutional progress, however, the same Ministry of Water doubts about
the possible integration of different sectors and administrative levels arguing that
“[...] the institutional framework established by different laws and regulations are
not suitable to perform the Integrated Water Resource Management because there
is a large number of players with powers, functions and overlapping interests”
(Ministry of Water 2007, 6). There is a puzzling definition of water management
roles, and/or the formal roles are generally not followed (Agramont et al. 2019)
Furthermore, the concept of water basin as defined in the PNC does not include any
socio-political element related to the water management drawing a simplicity vision
of water issue. In turn, the Bolivian Constitution (in Spanish, Constitucion Politica
del Estado) defines four types of territorial units, such as the district, the provinces,
the municipalities and the original indigenous government. With reference to such
division, the Law No. 031/2010 of Autonomies and Decentralization regulates the
autonomy of each level. Autonomy is conceded both to the nine departments to
regions to (all) the municipalities and to Original Indigenous Government (in
Spanish, Ley Marco de Autonomias y Descentralizacion) except provinces. A region
is not a pre-defined territory but may comprise several municipalities and provinces
showing cultural and historical values as reaching an agreement on such kind of
controlling system. A region may be thus constituted beyond municipalities’ and/or
provinces’ borders, but not beyond departments’ ones.

Consequently, it may happen that the administrative, political and indigenous
borders do not match with the limits of the basin generating conflicts among the
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different actors involved in the water management process. As different experiences
have shown it carried out the construction of a system at the institutional level to
facilitate the implementation of the integrated water resource management has not
been achieved yet (Quiroz et al. 2012). Besides, Agramont et al. (2019) pinpoint the
fact that in Bolivia, a large portion of water resources is allocated to indigenous
communities. However, at the same time, they are not included in the decision
process to raise a dialogue about water governance and the effects of local
development.

3. Corruption and Elites pressure

Corruption is a complex issue in Bolivia, and as stated by Valle de Carvalho and
Angulo (2011b) and as personally experienced in some cases, it is endemic at all
levels of public administration. Therefore, the inefficiency of public administration
is reinforced. However, thanks the work of social organizations, the irrigation
regulation and the State Constitution recognized the indigenous uses and customs
(usos y costumbres) concerning self-determination, access to water and resource
natural (Valle de Carvalho and Angulo 2011a). Uses and customs related to water
are defined as ideas, rules and traditional practices of a community or ethnic-social
group. They can be sometimes unspoken and ambiguous and justify preferential
access to a source through rights, privileges (Gerbrandy and Hoogendam 1998).
Although the government intention while issuing the law 2878/2004 was to prevent
abuses of large users (industries, mining sector, companies providing municipal
water) in the past have led to a de facto privatization of water, the
constitutionalization of the customs and traditions may become counterproductive
and generate more conflict if applied indiscriminately. It will have significant
consequences for the ability to manage the water resources of water-related actors
based on universal principles of public order and water governance. The concept of
usos y costumbres is deployed discursively to claim irrigator water rights and
cultural autonomy, but it also masks processes of differentiation within the Bolivian
peasantry (Saldias 2012). With reference to this, irrigation can be considered a term
of differentiation between farmers. In the high-altitude and semi-arid Bolivian
Andes, as in case of the Municipality of Tomave here described, the irrigation serves
to supplement rainfall, extend the growing season, and protect crops from frost
(Guillet and Mitchell 1994). Even though no specific data exist, it is estimated that
around 25% of Bolivian campesinos have access to irrigation systems (Interview
with Professor Alfredo Duran Nufez del Prado, Centro Agua, Cochabamba 19 June
2016). It means that the resting 75% result more vulnerable to drought, frost, and
short growing seasons using only rain-fed agriculture and experiencing higher rates
of outmigration and poverty. Hence, the law 2878/2004, promoted by irrigators
and their allies [mainly Feracion Departamental Cochabamba de Regantes
(FEDECOR)] and the national irrigators’ association], protects existing water rights
but does nothing to promote the extension of rights to non-irrigating campesinos
(Saldias, 2012). In addition, the law ascribes the role of referee for new water rights
petitions to SENARI whose directorate is composed by seven irrigators out of the
thirteen available positions (according to the article 9, law 2878/2004), giving them
a permanent majority. Therefore, in some respects, the law institutionalizes the
privileged status of irrigators and provides the same irrigators with the power to
exclude other farmers from the use of a commons resource and thus to divert
investments and funds to satisfy their corporate’s needs. The country holds a
complex social structure with a growing power imbalance between the urban and
rural areas resulting in inequalities in water allocation and water contamination,
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which often has the most significant negative impact on the most vulnerable
communities (Agramont et al. 2019).

4. Lack of tools

Since 1994, when the Popular Participation Law” was issued, responsibilities passed
to the Municipal governments and local participation addressed through the new
Territorial-Based Organisations (OTB’s). OTB’s are recognized as a local actor in
development issues, and each one is entitled to an annual fund from the local
Municipality for community development projects, which they plan and submit for
approval. At least 20% of national tax income is now directed to municipalities
(Smits et al. 2004). According to respectively the law 2028 (Ley de
Municipalidades), and the Law 031 (Ley Marco de Autonomias y decentralization),
local authorities are now facing increasing responsibilities in various areas,
counting for new roles relating to services delivery (like more regulatory functions),
development planning and environmental management, such as the Municipal
Development Plan (Plan de Desarrollo Municipal) and the Land Use Plan (Plan de
Ordenamiento Territorial). These new roles constituted a major challenge,
especially for rural Municipalities that before were only operating in urban centres
(Smits et al. 2004). Furthermore, even though the Popular Participation Law
transfers more resources to the Municipalities through the “co-participation
accounts”, the process of decentralization has not always entailed a transfer of
human resources and management tools (Valle de Carvalho and Angulo 2011a).
However, the majority of local authorities and the Municipality of Tomave is one of
these, are not ready for this new responsibility due to a lack of personnel, money
and political will. Therefore, while the most of the skills related to water resources
management remain at the central level, the demand for "autonomy" continues to
be a relevant topic in the central government agenda and it is promoted at local.

6.17 THE ROLE OF NGO IN FOSTERING ADAPTIVE CAPACITY OF ORGANISATIONS

ACRA Bolivia is an international medium size NGO working in different areas of
Bolivia, in particular in the municipality of Tomave. In details, the NGO developed
two projects?’ in the area selected as a case study. The first project ended up in
July 2013 while the second one in 2015. The former involved one thousand families,
the latter down in four thousand families living in this area. They were aiming both
at alleviating poverty in rural communities of the Bolivian highlands and
strengthing the capacity of civil society organizations and local authorities in
Bolivia (ACRA 2009; Arpaiamt 2014).

Although ACRA Bolivia’'s projects were not explicitly targeted to face drought
and climate change, they were promoting adaptation and building adaptive
capacity in the face of a complex nexus of social, economic, and environmental
stressors by helping the indigenous communities to include flexible livelihood
options and by facilitating the flow of knowledge and resources between local and
external scales. First, ACRA had to promote among the producers, production
techniques and practices respectful of the environment and appropriate to the local
context to better face desertification and future natural disasters. Sometimes this
meant recovering ancient traditional practices that have been abandoned in the last

17 project ANE/2009/227-642: “Integracion productiva de camélidos y quinua en Tomave” 2010

— 2012, co-financed by European Commission; Project; “Filiera Integrale per la sicurezza alimentare
in Bolivia, 2013 — 2015 funded by Comune di Milano
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decades, such as fallow land, use of slopes oriented against the wind, etc. However,
ACRA Bolivia was aware that because of changing environmental patterns,
traditional knowledge could help in facing it but that alone it would not be
enough. One of the outcomes of the first NGO'’s project was the need to equip
communities with a broader array of options to face future challenges as well as a
no longer quite stable environmental context. Thus, the second project was
supporting the establishment of policies focused on defining production practices
and rules to guarantee sustainable use of natural and productive resources (such
as co-existence of agriculture and animal breeding, etc.) through a campaign of
information for local producers and authorities aiming at increasing their
awareness on the current problems and related future possible impacts. As we have
seen, thus, organizations can foster community adaptive capacity by building
flexibility into institutions and providing spaces for collective learning.

Furthermore, ACRA Bolivia actively promotes the participation of foreigner
students and researchers in the project in order to bring in a variety of
approaches and grasp information at other scales regarding different issues and
collectively share knowledge with governmental and indigenous authorities and
communities facilitating therefore cross-scale and over time interactions. ACRA
Bolivia is not the only non-governmental organization working in the area. Over
NGOs and international organizations carried out projects in this area in the past
creating windows of opportunities four improvements at different levels, as in the
case of the two ACRA's projects. Exteral organizations can support or can be a
stimulus to adapt by building knowledge capacity (Azhoni et al. 2018) or by
bridging the gap between researchers and policy- and decision-makers through
providing or allowing them to acquire resources or to develop a favourable system
for adaptation (Eisenack and Stecker 2012).

6.18 INTERVIEWS WITH ORGANISATIONS IN CHARGE WITH WATER RESOURCES
MANAGEMENT IN BoLIviA

Interviews with the “Curaca” of some indigenous communities, with the NGO
ACRA’s manager and aid-workers and with Alfredo Duran, the director of the
National Study Centre on Water Management, have been carried out to understand
the water management context, which the Municipality operates in (Table 6.6).
These interviews were performed as open question interviews and were mostly
focalised on understanding the degree of the network and the connectivity of the
Municipality. Whereas, a semi-structured interview was done with the officers of
the Municipality of Tomave.

97



Bolivia

No.
Respondents
from the
institutions

Sector

Organisations

Specific Competences

Governament

Gobierno
Municipal
Tomave

de

The Municipality of Tomave

Is the second municipal section
of the Antonio Quijarro
Province in the Potosi
Department. This local
authority represents the
decentralization of central
power.

The municiapality develops,
approves, and modifies the
community development plan
according to legal norms, and
regional and national plans.

Ayllus (Curaca)

Ayllu is a typical Andean

form of extended family]
community region
characterized by having 4
common -real or perceived-
descent and that works
collectively in an area of
common property. Within the
ayllu, the curaca is the highest
authority. His power is based
on the ability to organize
people in a series of tasks.

Third parties
(NGOs,

International
Agency,
Knowledge
Institutes)

Cochabamba

The Andean Centre for Water

Centro Andino pargManagement and Use (Centro
la Gestion y Uso delAGUA)
Agua - Universidad
de San Simon de

is a research and
educational center, belonging
to the Faculty of Agronomy of]
the Universidad Mayor de San
Simon (Cochabamba).

(NGO)

ACRA-CCS Bolivia

ACRA Bolivia was the

coordinator of a cooperation
project aimed at reducing
poverty in the Municipality off
Tomave. Within this project,
ACRA recognized to its local
partners a key role in designing
and Implementing strategies

and actions.

Table 6.6: Interviews with organisations in charge of water resources management in

Bolivia
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6.19 ADAPTIVE CAPACITY OF THE MUNICIPALITY OF TOMAVE

The municipality of Tomave manages the water resources under the umbrella of
the Technical and Planning Unit (TPU). In addition to the head of the unit, an
officer and a technician are in charge of managing water concerning urban and
agricultural area and interacting with local water comities. For its water supply,
the municipality depends on a system based on one dam, water springs, and
permanent and temporary pools. However, the level maintenance of the water
system is mainly inefficient, which strongly affects access to potable water, water
guality, and water availability for agriculture (PDM 2008). In this section, the
results of the interviews are presented, and responses to critical questions are
illustrated in Table 6.7.

In the Municipality of Tomave, the Head of Technical and Planning Unit
and the two officers indicate understanding the future trends in the area of Tomave
as a core-theme of the municipality. Moreover, as stated by the head of TPU, access
to information is seen as critical to addressing both uncertainties that are brought
about by economic development and climate change. In particular, the head and
the officer have the perception that the actual status of knowledge on climate
change does not allow them to make sound decisions about the activities in the
area in the future. Thus, they are more focused on ENSO impacts on the area,
which is something they have experienced and are more familiar. From the survey,
it has emerged that the ability to access data and info has increased in the last years
by taking part in national and international projects and thanks to the arrival of
the mobile phone technology in 2010. However, the feeling among respondents is
that the current ability is far from enough, due to the low availability of historical
and updated data, the lack of a structured database and capacity of data
management. Besides, much information, data and knowledge are owned by the
local communities and have never been recorded or collected.

The survey showed that the capacity of the Municipality to identify and fill
the gaps in data and information is insufficient. Therefore, the officer and the
technician started to identify and list causes and effects of the current problems to
understand better what they have to face, even though as stated by the head and
the officer their capacity to work with scenarios and to identify future problems is
still low. The interviews highlighted that the TPU act mainly in a continuous state
of emergency (low level of funds and personnel available); consequently, the need
to deal first of all with daily problems reduces their capacity to tackle unexpected
and future problems. According to one respondent, in opposition to this
emergency status, there is the fact that by being a small group there is the need
that everybody is aware of the different problems to perform different tasks at the
same time. Therefore, internal communication and a shared vision of the problems
are considered essential to face them off. Indeed, the survey underlines how the
Municipality perceives positively the external support (e.g. the presence of national
and international non-profit organizations working on technical assistance and
institutional strengthening). Current projects are seen as a momentum in which
they can experiment, access to information individually or collectively, even
though there is a sceptical standpoint concerning the effectiveness of the solutions
implemented by projects, in particular when proposed solutions are not tailored
explicitly on the municipality’s needs. Besides, the municipal government is
generally oriented to respond to emerging problems in a reactive way entrusting
to other institutions (mainly national or international) the answer shared as much
as possible to the emerging problems.
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The head of TPU recognizes that dilemmas arise from the lack of coordination
among the different organizations and the mayor’s office. Dilemmas are due also
to a low level of integration and orientation of all the implemented solutions
towards a set of problems that the Municipality has currently and in the future
face. On this line, the survey highlights that well-known solutions are preferred
and chosen because the technicians feel more confident with them, but they would
like to acquire more experience in formulating actionable and manageable
solutions. As in the case of the “sub-basin water management plan”, first developed
but then abandoned due to long-term and sometimes-costly strategies, and hence
perceived as not having clear outcomes for water resources.

The Municipality barely experiments with new solutions, and mostly all the
solutions they choose are taken on the base of uncertainty or incomplete
information because there are no alternatives to uncertain data as well as it might
be that they do not know how to incorporate the information, such as climate
information. Moreover, the current decision-making is burdened by a multitude of
ambitions — indigenous, development, regional identity, and decentralized
management.

As results from the interview, there is not a real monitoring process of the
impacts and effectiveness of implemented solutions. However, at the municipal
level, there are two phases of evaluation. The main assessment is carried out when
the validity of the PDM (Plan De Desarrollo Municipal - Municipal Development
Plan) ends, and the Municipality needs to draw the new plan. At this moment, a
comparison of the different data describing the past and the current situation of
the Municipality takes place, and it is used to orient the future goals. On the other
hand, the Municipality assesses the solutions listed in the Plan de Operaciones
Anual (POA)8, which are defined according to the PDM, annually. However, such
assessment mainly refers to the fulfilment of expenses and fiscal requirements.

Question Respondent Responses

To what extent is your | The head of the “It is hard to say what to believe. Scientists and
team able to access technical and organizations are giving conflicting advice so it is
data and information planning unit/ difficult to do something without knowing what
related to future trends, | the officer the future will look like”.

for instance climate

change? “We increase our capacity to access information

in particular in the sector of agriculture and water
use by collaborating during projects with other
organizations, such as ISALP, ACRA, and
DANIDA. [...] working with them we realized that
we do not have so many information regarding
the past and besides the working team is small
and resources are limited thus we cannot collect
all the information we would like to have from the
indigenous communities.”

8 The POA is a instrument, which within the period of one year permits to intervene in the
municipal economic resources in order to achieve the PDM. The municipal government can only
accomplish projects and activities, which are inscribed in the POA Municipal and the PDM. Thus,
the POA is an instrument for social control over the municipal governments activities and permits
a transparent financial management (VPEPP, 2000).

100



Question

Respondent

Responses

How effective is your
team at identifying
gaps in available data
and information? How
effective is your team at
filling those identified
gaps?

The officer/the
technician

We need a better understanding of cause-effects
relations, so we decided to sit down and work on
this very seriously because it has practical
relevance to our work [...].

“We had received some training by a non-
governmental organization on developing
scenarios but there is a lot more to know
concerning this therefore we do not feel so
familiar with it.”

How effective is your
team at taking a
proactive approach to
dealing with future
(anticipated) problems,
before they emerge?

The head of the
technical and
planning unit

“the continuing need to cope with urgent issues
affects the way we work; at the end of the day, we
have spent most of our time and resources in
solving only some problems.”

“[...] to me, it seems to run after problems, such
as the requirements defined by the
administrative authority.”

Once a problem has
been identified, to what
extent does your team
communicate internally
when defining and
scoping the problem?

The head of the
technical and
planning unit/
the officer

Communication between us once we have defined
a problem is what reinforce our team. We want to
continue to communicate, surely, we should
spend more time in scoping a problem, but
unfortunately, as he said we do not have enough
resources and we are a small team.

To what extent does
your team seek to bring
in perspectives from
outside the institution
when defining and
scoping a problem?

The officer

“l think that by collaborating with other
organizations we benefit in terms of enhancing
capacity to face problems and this is a valuable
resource we have to enlarge our perspective.
However, in more general terms, | think that in
some cases cooperation projects include actors,
stakeholders, like us, because they need us or they
need feedbacks from us, so somehow we do not
work together for defining problems and solving
them together. 1 think that sometimes these
projects develop appropriate solutions to support
our activities in dealing with problems and needs,
in some other occasion they aim only at achieving
their own project goals.”

To what extent does
your team
communicate with
other teams in the
institution and with
other institutions when
defining and scoping a
problem?

The head of the
technical and
planning unit

“There have been changes in the priorities of the
local bodies, community and ayllus leaders
leading to lose of effective response and
leadership by stepping away from the agenda. As
consequence, our capacity to communicate,
which is, differently from our internal
communication, not so well developed yet has
further declined.”

When formulating
potential solutions to a
problem, to what extent
does your team stick to
well-known, ‘tried and
true’ measures?

The officer

“Municipal and communities authorities are
questioning the urgency of undertaking actions
on water management, thus why should we
change norms and practices if applying these we
can cope with the current situation? Therefore,
we have lost part of our emotional motivation for
action.”

the technician

“There was external financial support to pay
specifically for the plan, thus with the support of
the regional and international cooperation we
developed it. However, it does not show results in
the short term.”, therefore, it was abandoned.
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Question

Respondent

Responses

When implementing
solutions, to what
extent does your team
monitor the
impacts/effectiveness
of those solutions in
the short-term? In the
long-term? (different
response scales)

The head of the
technical

“On one hand, the political success of the
government is measured as a function of the
resources spent, leaving less room for an
evaluation in terms of project quality.

On the one hand, there is a problem from the
beginning, from when solutions and projects are
proposed. Indeed, the Ilaw 1178 imposes
conditions of validity and eligibility for a project
that are difficult to meet for us since the current
process focuses more on formal and financial
issues, which are evaluated in-depth by the
administrative authority, than on the quality of
the proposed projects, only sometimes assessed
by designated authorities. Therefore, we spend,
unfortunately, a tremendous amount of time in
satisfying bureaucratic and formal requirements
to be funded instead of dedicate time to develop
the technical section of a project proposal
properly. As a consequence of this situation
imposed by the law, it is difficult for our team to
transform collected data and information into
technical knowledge for assessing the impacts of
proposed and current projects, also due to time
and resources constraints. What we do currently,
it is to carry out a brief assessment before
drawing the municipal investment plan for the
next year to apply for funds.”

Table 6.7: Responses to key questions given by interviewed (source: Author)

The assessment of the organisation’s adaptive capacity carried out by applying the
developed framework identifies some criticalities within the operative processes
of adaptive capacity in the water organization. In detail, the data collected during
the interviews have been summarised and assigned respectively to the related cell
of the framework (Table 6.8). The red cells refer to the absence of any activity
aiming at building/enhancing the relative capacity, while the yellow cells mean
that there was an on-going activity or interest in upgrading these capacities; the
green cells show that the organization already had some adaptive capacity to
respond to the related dilemmas. The grey cells, instead, mean that it was not
possible to collect data regarding such capacities or the amount of information
collected was not sufficient to assess the organisation’s adaptive capacity.
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\What/when

PROBLEM
FINDING

PROBLEM
SHAPING

PROBLEM
SOLVING

DECISION
TAKING

\Variety of problem frames

Capacity to collect and manage data

Capacity to predict problems from collected

data.

Capacity to understand and outline the
Proactivity

dilemma’s borders

Diversity of Solutions
Clear mechanism for enforcing rules

Preventing rigid persistence

Institutions capacity to inform about their
decisions and of the procedures to implement

them.

Monitoring and evaluation
End-user oriented language

Responsiveness

SHARING AND
NEGOTIATING

Availability of
the data to
others

Connectivity

Degree of
network

Multi-actor;
multi-sector;
multi-level
(Vertical and
Horizontal)

Ability of an
institution to
communicate
and debate
ideas and
solution to
problems
among
different
agencies

LEADERSHIP

CAPACITIES

Human
reources

Financial
resources

Technological
resources

Table 6.8: Assessment of the organisational adpative capacaty of the Municipality of
Tomave (source: Author)
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Chapter 7: Conclusion

Abstract. This chapter aims first to provide a summary of the key insights derived
as findings from the (open and semi-structured) interviews presented in the
previous chapter. Data and findings from the semi-structured interviews are
summarised first, and these findings are carried forward throughout this chapter.
This chapter aims to revisit relevant literature to discuss the overall findings and
updated conceptual framework within a contemporary context. Also presented
here are the implications of the findings and limitations of the work. By means of
this approach, clear contributions to knowledge this book has provided are further
outlined and described.

Keywords. Adaptive capacity, Water management organisation, Barriers,
Enablers, Adaptive water management, Drought risk management, drought risk

The overall aim of this book was to understand better how to enable a process of
change within water management organizations to implement adaptive water
management. Accordingly, this chapter discusses the research findings shedding
light by taking into account contextual socio-economic and political factors on
organisational and governance barriers hindering adaptive capacity, enabling
adaptive organisational capacities characteristics and opportunity to empower
adaptive water management to face drought risk.

7.1 Barriers for organizations to adapt

The results of the assessment of the organisation’s adaptive capacity carried out by
applying REACT highlighted several challenges. These challenges will be now
discussed. The analysis aims to identify the main barrier to enable organisation’s
adaptive capacity, based on the description of the case study in Chapter 6, which
examined and built the knowledge on the challenges that the water management
of Tomave is facing. In this way, factors contributing to hinder adaptive capacity
will be characterized.

1. Learning capacity at the organization level

The findings highlighted that the municipal technicians’ team is conscious that
they will have to face future droughts because they have already experienced some
in the past. Nonetheless, their attitude is strongly oriented towards responding to
impacts (short-term planning) rather than developing long-term measures to face
them. In this regard, priorities play a crucial role. Currently, the focus is very much
on response and recovery without priority to prevention and mitigation or
preparing for events. Besides, even though the topic of climate change is key to the
national agenda, at the local level, people are more focused on current weather
conditions and disasters. The municipal technician prefers to frame discussions
around extreme weather or ENSO than climate change. This is because translating
the scientific and probabilistic language into scenarios that enable the organization
to make management decisions and develop effective investment proposals within
the terms on which the organisation is running, requires highly skilled personal
and is costly. Translating and developing proposals are seen as one of the main
barriers by the Municipality. The findings highlighted a gap between decisions
taken at the central and even decentralised government level on the one hand and
the realities of local implementation needs and capacity on the other. The case
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study showed the need to develop and enable local level capacity to interpret policy
and strategy in terms of local realities and resources.

The findings showed that despite having experienced droughts, the officials
of the Municipality of Tomave miss the fact that decision timescales can mean that
when impacts occur, it could be too late to respond. This issue could be linked to
the previous ones. Indeed, it is not only relevant to deliver useful information (and
knowledge), but it is necessary to provide information in advance (so that
information becomes knowledge). Nevertheless, to enable decision-makers and
technicians to correctly interpret and understand information so that they are in a
position to consider what it means for them and what action could be taken in their
local context and circumstances. The lack of awareness and know-how with
proactive and long-term decisions leads to “business as usual”. In other words,
when the ability or the knowledge to correctly use information lack, the
Municipality tends to apply routines, rules and solutions experienced in the past.
This fact contributes to making the water organisation static and vulnerable to
current as well as unexpected problems. The development of a culture of
monitoring and assessment of the organisational activities at all levels (internally
and externally) should be instead encouraged and implemented on a regular basis.
An organisation monitors its progress in accomplishing goals (e.g. cope with
current, unexpected, future problems) and assesses its effectiveness in achieving
the expected results can learn and make changes coherently with the assessment
results. Monitoring practices enhance the potential for gaining organisational
experience. Based on the assessment results, the best organisational level to
respond promptly to a problem can be identified, as discussed in section 5.2. As
follows, this underlines a strong link with “leadership in the process”; indeed,
leaders and champions of change may act as a boost to trigger learning loops in
order to enhance or develop new routines to cope with different problems and
uncertainties.

It is worth pointing out that leaders are certainly crucial in legitimising

adaptation actions. However, they do not determine whether a change is successful
in isolation from other factors. On this line, the Municipality of Tomave seems to
reflect a growing understanding that adaptation will not be as easy to achieve as
they had thought. For instance, they recognise (1) lack of skills and knowledge; (2)
the need to overcome internal scepticism (about climate change as well as the
goodness and benefits of some activities); and (3) lack of financial and human
resources. Concerning the first two barriers, it is necessary to make a distinction
between scepticism and lack of skills and knowledge. Scepticism of people (they
might be leaders, decision-makers or other people who might need to change how
and what they do in order to acquire adaptive capacity) refers to something that
we can define as subjective. However, scepticism as other barriers that can be
clustered together under the umbrella of subjective barriers, such as attitude to
risk, political inclinations, etc. is difficult to measure. Nevertheless, it is crucial to
understand subjective behaviours because these may lead to underinvestment in
capacity development. On the other hand, skills and knowledge are different from
scepticism as they can be assessed objectively.
What is resulting from the case study is that the learning process is idle. It is
probably due also to the fact that there is no real monitoring and assessment of
policy and programmes implemented within the organisation. Thus, the lack of
these two activities implies an absence of feedbacks that may lead to a behavioural
adjustment in an organisation.
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2. Individual Learning Capacity

The findings showed that there is the willingness to activate a process of change
within the water management organization of the Municipality of Tomave,
although such readiness did not convert in action yet. However, such condition
clearly shows that individual change agents acknowledge the need for change, but
often believe that the most effective way to advance, is through external
intervention (national and/or international). Therefore, even though there is a
propensity of the municipal technicians to bend the rules, both the willingness to
improve and preparedness to experiment is too low to trigger a change and have
direct impacts, for instance, on the capacity to design solutions differently from
those usually implemented. According to this, the lack of skills (e.g. no technical
ability to identify meaningful, reliable and usable data) and knowledge (e.g., the
capacity to recognize and interpret the early sign of emerging problems) can cause
unexpected problems or even emergencies. Nonetheless, once such a lack is
recognised, it can be tackled. However, in the case study, it was not possible to
understand how far the low level of willingness to change and prepare to
experiment refers to a low individual commitment or to what Gilpin and Murphy
(2008) identify as pluralistic ignorance. Such type of ignorance refers to the
situation in which people apply given policies or practices shared by the group even
though they deem such policies/practices as not working properly, wrong or
dangerous not to create dissent, believing that they are unique in their
disagreement and so no sharing their opinion until such practices or policy
provoke a problem.

3. Sharing and Negotiating

The officer is aware that external collaborations and projects are an opportunity
and that it is necessary to push the Municipality of Tomave to be connected,
involved, and to avoid being more isolated than they already are. Despite this, its
capacity to be porous and to permit information, ideas, and perspectives from
outside to find their way into the organization is still low. This explained by the
attitude of donors’ organisation, in fact, nowadays, also the no-profit sector has
changed and requires a much stronger commitment of the Municipality to support
it.Besides, cooperation projects, which commonly lasts 3-4 years, cannot solve the
entire problem. Thus they should be seen by the Municipality as a tool to
accomplish some tasks of a wider project lead by the local government itself. In
other words, it means that the Municipality should shed new light on networking
and boundary organizations, such as non-governmental organization, which can
provide an opportunity for them to co-produce knowledge or gather resources.
However, it is worth to note that it is not sufficient for an organisation to be open
to collaborating with others, but it is needed that the former is effectively ready to
collaborate and to make the best use of such collaboration. In addition,
collaborating is a costly and time-consuming activity; an organisation should be
aware “of what” and “to what” it wants to collaborate and thus invest the necessary
resources. Directly linked to this, there is the fact that the Municipality of Tomave
tens to take few decisions with extended lifetimes (e.g. ten years) as shown by the
absence of any vision or long-term goal in the PDM and the POA.

Another issue refers to the inability of the Municipality to build up
collaboration among indigenous communities and to create a cooperative and
synergistic environment in order to support a strategy of development for the
Municipality, also based on mitigation and adaptation to future risks, such as
drought risk. It can be because, on the one hand, each indigenous community seeks
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its interest, creating a situation that does not favour participation nor fosters
management capacity. On the other hand, the Municipality is unable to create
awareness of how interdependent the single communities are and how sharing a
common goal would maximize the resources the Municipality holds.

4. Leadership

Leaders and leadership are often considered as a critical factor in fostering
adaptive capacity, in legitimizing actions to face a problem and in providing
resources to deal with it.

In the case study, the Councillor legitimised the process of innovation related to
the European project carried out, by the Italian NGO ACRA but he was not himself
leading the change within the organisation. Instead, he delegated the technician’s
team manager. Although the team manager was sharing Councillor’s idea, his
fearfulness of making mistakes and his feeling of working in a sceptical culture, he
was fostering a reactive approach. On the one hand, it confirms what stated by Peat
et al. (2017) that distributed leadership to be effective necessitates that
experienced staff embrace the responsibility associated with an increased
leadership role. On the other hand, it supports the conclusions of Westley et al.
(2013) that the rise of leadership can be profoundly dependent on the institutional
context. At the same time, it highlights the relevance of leaders and of their ability
to adopt diverse types of leaderships (e.g. democratic, visionary, authoritarian,
etc.) to promote a change or to face problems in order to fit within the (changing)
context or situation. There is the need for a transformational leader!® (see Bass
1985 and Bass and Riggio 2008). The extent to which people in charge are
effective in changing their role is among the most relevant factors to build adaptive
capacity. A substantial individual commitment is needed since as we have seen in
paragraph 6.20, managers’ task is usually to achieve the goals that are defining the
agenda. Goals to be achieved, however, need to be feasible and realistic to
overcome scepticism and resistance.

7.2 Barriers to Water Governance

Limiting the analysis to dimensions and criteria of adaptive capacity would mean
to ignore other key factors, and it would be insufficient to understand why the
readiness of adaptive capacity is not an assurance that mitigation and adaptation
will occur. At first glance, adaptive capacity and adaptation barriers can appear as
the mirror image of one another; the lack of adaptive capacity is a barrier.
Nonetheless, the absence of certain factors of adaptive capacity, such as resources
or information, lead to barriers their presence does not ensure that adaptation will
occur (Moser and Boyoff 2013). Besides the barriers related to the capacity of an
organisation to enable a process of change, such process of transformation can be
restrained by political, social, economic and administrative mechanisms and

1 The concept of transformational leadership was initially introduced by James MacGregor Burns
(1978) and later expanded by Bernard M. Bass upon Burns' original ideas to develop what is today
referred to as Bass’ Transformational Leadership Theory. According to Bass, transformational
leadership can be defined based on the impact that it has on followers. Transformational leaders,
Bass suggested garner trust, respect, and admiration from their followers. In their contribution
“Transformational Leadership”, Bass and Riggio (2008) explained: Transformational leaders are
those who stimulate and inspire followers to both achieve extraordinary outcomes and, in the
process, develop their own leadership capacity. Transformational leaders help followers grow
and develop into leaders by responding to individual followers' needs by empowering them and
by aligning the objectives and goals of the individual followers, the leader, the group, and the
larger organization.
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institutions influencing the water management. Indeed, such a wide range of
interests related to water resources cause numerous and significant externalities
in many realms that are critical for development. Therefore, water policy needs to
face a high degree of complexity, given the multiplicity of actors, motivations and
stakes (OECD 2011). It raises critical considerations for effective governance.

More effective water governance is needed in order to respond to
uncertainty and increasing scarcity, and improve the linkages between ecosystems
through which water and social systems interact (Folke 2003). According to this,
as discussed in section 4.1, effective water governance must encourage
participation in the process for deciding how water is used to promote innovation
and learning among stakeholders and foster adaptation to changes in water
availability (Currie-Alder et al. 2006).

Being adaptation context-specific, the regional context influences how
water governance is perceived and structured locally as well as it determines what
can be done. Such geographical boarders should not be considered as a limitation
per se. On the contrary, they give us the chance to understand better the concept
of adaptive governance as well as how and why barriers are built up. The
implementation of effective water governance and the scope to improve it are
relevant topics in the political agenda; however, barriers to achieving it can be
recognized.

Within the case study, it was possible to identify five barriers that seem to
hamper the achievement of the full range of benefits foreseen by the AWM
approach changes: (1) institutional legacy; (2) fragmentation; (3) lack of tools; (4)
corruption and elite pressure.

1. Institutional Legacy

The lack of national modern water law in Bolivia creates a condition in which water
resource is governed by the focus on the regulation of uses for every single sector
of consumption (e.g. agriculture, energy and domestic). As a result, different
ministries and public agencies are involved in water policy because of the
interconnectedness of different issues (agriculture, energy, etc.). Thus, it produces
a fragmented policy with the inherent risks that the “silo” approaches become real
due to the absence of inter-ministerial coordination. We remind here that a silo
approach is the lack of collaboration and standardization between business units,
department or sectors. Thus, adopting a systemic approach in order to overcome
the sectorial fragmentation of water-related tasks across the different regulators is
necessary.

The institutional framework should be analysed for two specific reasons. On
the one hand, it is useless to prioritize water users since rights are not always
clearly defined; and, on the other hand, such institutional framework is the main
reason for the disjuncture between water policies and planning. Consequently, it
is still characterised by a large number of rules, which are contradictory, to the
effects on the quality and quantity of water. Therefore, as highlighted by the work
“Water Governance in OECD Countries: A Multi-Level Approach” carried out by
the OECD (2011), coordination and consultation mechanisms must be developed
to overcome the barriers to effective implementation on the ground, which implies
managing the explicit or implicit sharing of policy-making authority,
responsibility, development and implementation at different administrative and
territorial levels. These mechanisms emphasise how an institutional framework
characterized by a sectorial regulation does not fit within complex and interacting
social-ecological systems. Furthermore, they underline the role played by an
institutional legacy in restraining the processes of transformations and highlight
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that a more adaptive and flexible framework should put in place in order to face
the challenges posed by future droughts and climate change.

In turn, the Bolivian law 2878/2004 was issued to prevent abuses of large
users (industries, mining sector, companies providing municipal water but also
because of the elite pressure of irrigation farmers association, who will continue
defending its rights41, shows how a law with its strong regulatory impact can be
the cause of a rigid and unequal water management system. As a consequence,
stakeholders seek to assert control over water in order to protect their values and
interest. Polycentric participation (multiple organizations and stakeholders
involvement) would be needed instead of in order to determine how water is used
at different levels and time. Kurachi et al. (2006) claim that equity includes, but is
not limited to, equal provision of resources; fair disclosure of information;
distribution among stakeholders of profits derived from natural resources, etc.
Corberacetal. (2007) have indicated that equity lies in access, decision-making and
outcomes.

2. Fragmentation

The Bolivian case study shows how the multiplicity of services and agencies
combined with the unclear or conflictual definition of power and functions have
hindered efficient decision-making. Besides, the multiplicity of actors generates
the inability to place responsibility and accountability in the hand of a coordinating
actor resulting, therefore, in water governance failures. Consequently, the
improvement in coordination between and within levels of governments is
critically needed, to avoid generating a muddy system but instead to the benefit of
the overlapping and redundant institutions, which may increase the capacity of a
system to provide more articulated responses to a problem (Walker and Salt 2006).
Therefore, as Saleth and Dinar (2000) state, a balance between centralization and
decentralization to carefully craft institutional arrangements are needed at
different levels to achieve both local flexibility and regional coordination.

The current system does not enable a clear and effective knowledge sharing
mechanism; therefore, changes are desirable to implement a network approach
and must include coincidence of goals, time scale, and monitoring. The Bolivian
law 2878/2004, recognising indigenous usos y costumbres for water rights and
management, create a window of opportunity to integrate not only different
knowledge but to realise through hybrid pathways based on collaboration and
participation a new water governance regime. With reference to this, Concilio
(2000) highlights that participatory decision-making should be seen as a process
of collective exploration of the decision space. Therefore, participation has to be an
action-oriented process and is described as a search process looking for
negotiation opportunities enabling participatory decision-making (Celino and
Concilio 2011). Hence, together with progress in coordination within levels of
government, heightened public exposure of bureaucratic processes is crucial since
it can promote the construction of more transparent water governance (Adhikari
and Tarkowski 2013) favouring information sharing and fostering participation
and reducing the room for corruption.

3. Lack of tools
In Bolivia, the laws in force attribute the responsibility of water services and the
management of micro-irrigation infrastructures to local governments. However,

the process of decentralization in the Municipality of Tomave is held back because
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the Municipality has not developed or lack the needed competences, as well as the
required financial and human resources, to carry out the newly assigned tasks.

4. Corruption and Elite pressure

Among barriers, corruption (and in some way elite pressure) presents different
features if compared with the other factors. Regarding the two case studies,
corruption can be considered a product indeed, and a producer of the other
barriers since fragmentation as well as the absence of transparency, public
participation, and legitimacy in governance creates a fertile context for corruption.
Corruption, as stated by Banda (2002), can be identified as an emerging threat to
equitable and sustainable development. Corruption and elite pressure are a
widespread phenomenon in the two case studies (as well as in many other
countries), and thus more attention should be put on it, as it threatens efficient
water governance and by association, water allocation. Even though more research
should be carried out regarding the impacts of corruption in the water field in the
two countries, it is possible to state here that in order to suppress this phenomenon
actions are required at both the policy and (formal and informal) institutional tiers.
Moreover, it must be recognized that reforms will time, and considerable political
will is needed to implement them.

7.3 Opportunities to Adaptive Water Management Implementation

At this time, the Municipality of Tomave is experiencing critical challenges posed
by the social-ecological transformation in a region already prone to drought and
higher risks (e.g. climate change). Although the organisation’s adaptive capacity is
currently low, the municipality can still create opportunities to implement
adaptive water management and cope with these challenges. Not all necessary
reforms can be done at the same time. It is essential to define priorities and a
sequence of activities to fulfil those priorities. According to this, Lee (1993) writes
that institutional and organisational challenges may be a critical barrier to the
implementation of adaptive management, but at the same time that an adaptive
management approach may be a tool for enhancing institutional and
organisational effectiveness. As follows, even though there is a low level of adaptive
capacity and changes have not been implemented yet, the Municipality of Tomave
acknowledges that they need to advance. The opportunity for the implementation
of adaptive water management in the Municipality of Tomave is paradoxically
provided by the failure of the water management mechanism to meet the many
challenges described in section 6.13.

Within this context, adopting an alternative water management system
would probably have a twofold meaning. On the one hand, the enhancement the
level of coordination and cooperation between the municipal government and the
other vertical and horizontal governmental institutions as well as between the
Municipality and other organisations, such as non-governmental organisations,
working in the region. On the other hand, the increase of the coordination and
cooperation between the Municipality, as the core node of a local network, and the
different indigenous communities. Considering that, enhancing cooperation and
coordination can create a window of opportunity to (1) increase the level of
participation in the decision-making process involving standpoints more oriented
towards a long-term perspective, such as those of younger generations and; (2)
design a shared vision of changing the needed path of and according to this
implement the defined actions, thus reducing trade-offs and conflicts. Concerning
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this, generating a vision should facilitate consensus and commitment within the
organisation itself and among all stakeholders. Moreover, defining and having a
broad consensus in goals and values would guide organisational change. Since that
and given the current environmental change occurring in this area, it would be
necessary to take a problem-focused approach, which means considering droughts
and water-related problems not as sectoral issue, but rather working at the
boundaries among system and organisations. It would attach the reform
processing to the need to solve a real problem. Such an approach may help to
mobilize people and organizations around common goals giving them the incentive
to participate in reform processes and enact changes. In addition, this would keep
reforms pragmatic and action-oriented sweeping reforms and designed solutions
that are not implementable, as in the case of the sub-basin water management
plan.

The activation of a “process of consultations” would favour the integration
between indigenous and “expert” knowledge, increasing therefore not only the
data available about water but also generating wisdom2° . Indeed, introducing new
institutions based on generalized principles may be rejected by local people as
costly, illegitimate and awkward (Cleaver 2002). Furthermore, Merrey and Cook
(2012) underline how traditional or indigenous institutional measures should not
be idealized either because such arrangements are “often highly inequitable (for
example disempowering women), unable to adapt to rapidly changing conditions
driven by population growth, climate change and new technologies, and may also
be losing legitimacy because of growing ineffectiveness”. With reference to this, it
is worth noting that participation can marginalize the poor or vulnerable (e.g.
women) even further if the mechanisms are backed by a stronger, such as richer,
an advocacy group. Furthermore, the process of consultation would enable
learning by doing and thus facilitate organisational learning in contrast to routine
practice. In this line, for instance, water policies now focusing only on blue water
can be integrated with policies oriented to the use of the green-water25 resources,
which is part of the traditional indigenous agricultural practices to crop quinoa in
this area. In addition, the process of integration of knowledge would allow the
Municipality not only to learn but also to take the risk of making mistakes and
would foster the stakeholders’ sense of ownership in the needed changes. Such
ownership is essential for sustainability.

Moreover, as we have seen in paragraph 6.21, new technologies (mobile
phones) are giving further chances to get more information, in the meantime,
further significant opportunities can come through other technological resources,
such as the internet, and pave the way to build up a network of municipalities
aiming at data exchange, experiences, and advice. Networks are indeed
instrumental in developing a shared understanding of a problem and aid in the
formation of common objectives by defining the discourse (Raustalia 1997), and
by leading on learning and the development of innovative ideas (Sendzimir et al.
2007; Pahl-Wostl et al. 2010). Besides this, the implementation of adaptive water
management has to envisage also the integration of water and land use regulations
especially regarding the bofedales system (see paragraph 6.15) because of the
strategic role that these wetlands play in this region during dry periods. As follows,
there is the need to redefine or develop new community sanctions and the way
these are enforced since the current regulations are scarcely effective.

20 \wisdom refers to Data-Information-Knowledge-Wisdom (DIKW) Hierarchy (Cleveland 1982),
considered as the canon of information science and knowledge management. In the water sector,
the Global Water Partnership refers to wisdom as agreement about commonly accepted methods
of using water resources to ensure sustainability. (www.gwp.org/en/ToolBox/TOOLS).
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Another bridging factor in the implementation of adaptive water
management is leadership. The findings confirming the results of previous
researches (Olsson et al. 2006; Engle 2012; Westley et al. 2013) highlighted that
various forms of leadership are required to exploit opportunities, garner resources
and support, and maintain direction and momentum. The leadership profile
shown by the Councillor promoted an opportunity to implement adaptive
management by collaborating with a non-governmental organization. However,
the municipal officer was not a champion too. Therefore, leadership to be
effectively a bridging factor needs to be transformative and embraced by relevant
actors. Being aware that actors (individual and organisational) are unlikely to risk
professional reputations to promote for change or champion alternatives, or are
merely unable to (Bettini et al. 2015).

7.4 Enabling Adaptive Water Management to face current and future
drought risk

Many barriers will make adaptive water management less efficient or less effective
or may entail onerous changes leading to missed opportunities or higher costs.
However, many barriers can be avoided or crossed by recognising the importance
of sharing information, co-operating with organisations, experts and authorities
and by having plans in place. As Adger et al. (2009) argue, many seeming limits,
especially social ones, are malleable barriers; they can be overcome with sufficient
political will, social support, resources and effort. Regarding the barrier of the
financial resources to adopt risk-based drought preparedness plans and policies
which is always indicated as an impediment to changing the paradigm by policy
and other decision-makers, Wilhite and Pulwarty (2017) suggest, for instance, to
divert resources from reactive response programs to a more proactive, risk-based
management approach.

Adaptive water management, disaster risk management, and climate
change adaption have to be brought together to manage water-related risks in a
changing climate (Doll et al. 2015). Following this, adaptive water management
should not be operationalised in a stand-alone manner, given climate change and
the water-energy-food nexus. However, it must contribute and lead up to achieve
sustainable development (which should also be a governmental priority).
Integrating water and drought management at the basin level should be done
based on a twofold perspective, water management should promote policies that
endorse full protection of watersheds, and the drought management plans should
include the strengthening of water management capacities within the local and
regional water users and managers. Adaptive water management strategies
executed before droughts arise will likely lessen the necessity for emergency
response by reducing vulnerability. For instance, combining adaptive water
solutions (e.g. reducing water demand or climate-sensitive water allocations) with
drought early warning system could encourage more effective water and drought
management actions. Given the slow onset and persistent nature of drought, water
management to reduce exposure and vulnerability to water-related hazards as well
as mitigating and adapting to potential impacts must be seen as an integral part of
development planning and implemented at all governmental levels.

Transferring the concept of pivot firms proposed by Gilly et al. (2014) within
the water management domain, according to which a pivot firms in its most highly-
developed form represent an organisational structure which facilitates the
circulation and above all production of knowledge, know-how and technologies at
the territorial level. Positioned at the crossroad of technology, policy
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implementation, and public service delivery, water management organizations can
play a pivotal role in enabling adaptive water management and support planning
for adaptation by involving stakeholders, redesigning the planning processes,
coordinating the management of land and water resources, identifying linkages
between water quantity and quality, and protecting and restoring natural systems.
To do so and to cope with the uncertainties of future climate and societal
development, water management organizations need to have just enough
flexibility (Olsson et al. 2006), balancing between innovation and reliability.

7.5 Conclusion

Drought is one of the most complex and severe weather-related natural disasters
(Vogt et al. 2018) A drought has low visibility and, in contrast to other hazards (i.e.
floods, hurricanes, etc.), deals with something which is not there. The lack of
visibility and slow development make it difficult to raise support compared to other
natural hazards. Drought is thus a major issue for water management. Besides,
droughts jointly with the anthropogenic climate change and its worsening hazards
effects as well as the trade-offs related to the water-energy-food nexus have made
water management more difficult as hydrological conditions will change in the
future in a highly uncertain way.

The approach in which the water resource is currently managed affects the

vulnerability of the system to face a period of drought. Indeed, drought is not only
an issue related to a reduction, delay or absence of rainfall/precipitation but is also
related to failures in water management (e.g. exploiting water resources,
enhancing only the water supply or impeding knowledge flows). This book argued
that there is the need to change the current water management approach towards
adaptive water management capable of coping with societal development,
weather-related risks (e.g. droughts) and uncertainties of future climate.
Therefore, there is a close link between drought risk management and water
management, which determines the vulnerability of different systems to the onset
of a drought event by conditioning their exposure, sensitivity, and ability to adapt.
However, such link between drought risk management and water management
needs to strengthen and activated as much as possible in the pre-event phase
because when droughts occur all resources are put in place to the lessening or
limitation of the adverse impacts of drought and related disasters. In this sense,
medium- and longer-term (and thus advance) preparations to minimize impacts
can fall in the domain of adaptive water management. Successful water
management under the uncertain climate conditions needs organizations able to
adapt in order to enable or support society to be resilient and to adapt to the
drought risk and climate. An organization may also maladapt and therefore create
unplanned and unforeseen vulnerabilities (Adger and Barnett 2009).
Despite the critics the adaptive water management has received, this book tries to
understand better how to enable a process of change within water organisations to
implement adaptive water management. The work made a case for expanding
organisation’s adaptive capacity and improving upon previous assessment efforts
by bringing together insights from business, organisational behaviour, and climate
change context. It showed that adaptive capacity is mostly seen as a black box and
that ways to operationalize it are not clearly expressed.

The book outlines a framework, named REACT, for improving
organisation’s adaptive capacity assessment.

The REACT framework provides a set of capacities that water organisations should
have to enable a process of adaptation and/or transformation of organisational

120



routines and shows how those capacities could be operationalized along the
management process to build organisation’s adaptive capacity to face current,
future and unforeseen problems due to droughts and climate change. It allows for
expansion and inclusion of new ideas in the future if that is needed. Besides, using
traffic light colours allow presenting the result of the assessment communicatively.
The framework has been applied to analyse and interpret the solutions adopted for
water management in Bolivia. Finally, the book contributes to a better
understanding of what are the barriers in the water management and governance
context hampering the implementation of adaptive water management, the
relationship between the various determinants of adaptive capacity and the various
types of barriers and to analyse opportunities to overcome such barriers.

The research highlighted that promoting cooperation and collaboration

with organizations, networks of organizations and communities could create
opportunities to implement adaptive water management. Despite the
fragmentation in the water governance, more participation and interaction could
create more significant benefits for the municipality’ performances regarding
technical, socio-economic and environmental challenges. The implementation of
adaptive water management would be an essential step for the Municipality of
Tomave to cope with drought risk and climate change as well as to deal with the
unsustainable transformations of the local social-ecological system due to the
flourishing of the global quinoa market.
To conclude, this book wants to emphasis how in principle and practice, an
adaptive approach to water management integrating drought risk (and more in
general weather-related risk in a changing climate) management requires and
facilitates a context with flexible and open water management organisations, on
the one hand. On the other hand, it requires and facilitates governance systems
that allow for learning and increase adaptive capacity to embrace climate and non-
climatic drivers uncertainties in decision-making and design solutions that reduce
vulnerability to ensure sustainable development. Numerous arguments lead to the
conclusion that adaptive and integrated water management is essential in order
to guarantee sustainable management of the world’'s water resources. Therefore,
it is important not to focus on developing and analysing models for an optimal
integrated and adaptive water management regime, but, as this book tries to
achieve, to focus on how to initiate processes of change to get there (Pahl-Wostl
2008).
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ANNEX 1: THE QUESTIONNAIRE (ENGLISH VERSION)

QUESTIONNAIRE

Notes:

All questions scored from 1-5 :

e For ‘how effective’ questions, 1 = not effective, 5 = very effective

e For ‘to what extent’ questions, 1 = never, 5 = routinely
1.Overall

e Name of the institution:

¢ Role of the interviewed within the organization:

How effective is your organization at addressing future problems before they
emerge?

How effective is your organization at addressing unexpected problems when
they emerge?

2. ldentifying a problem

To what extent does your organization seek to understand future trends in

your area of work?

1 2 3 4 5

To what extent is your organization able to access data and information

related to future trends?

1 2 3 4 5

How effective is your organization at identifying gaps in available data and

information? How effective is your organization at filling those identified gaps?
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How effective is your organization at recognising early signs of emerging

problems and identifying unexpected problems as they emerge?

How effective is your organization at identifying future problems before they

emerge?

3.Defining and scoping a problem

Once a problem has been identified, to what extent does your i organization

communicate internally when defining and scoping the problem?

To what extent does your organization communicate with other institutions in

the organisation when defining and scoping a problem?

To what extent does your organization seek to bring in perspectives from

outside the organisation when defining and scoping a problem?

How effective is your organization at developing an agreed or shared
understanding of a particular problem (i.e. an understanding that reflects the
variety of perspectives)?

1 2 3 4 5

To what extent does your organization seek information about past experiences

of the organisation when defining and scoping a problem?
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4. Evaluating solutions to a problem

How effective is your organization at taking a proactive approach to dealing
with future (anticipated) problems, before they emerge?

1 2 3 4 5

To what extent does your organization communicate with other institutions
organisation when formulating potential solutions to a problem?

1 2 3 4 5

To what extent does your organization seek to bring in perspectives from outside
the organisation when formulating potential solutions to a problem?

1 2 3 4 5

To what extent does your organization seek information about past experiences

of the organisation when formulating potential solutions to a problem?

1 2 3 4 5

When formulating potential solutions to a problem, to what extent does your

organization stick to well-known, ‘tried and true’ measures?

1 2 3 4 5

To what extent does your organization experiment with new and innovative
solutions?

1 2 3 4 5

To what extent does your organization favour reversible measures over

irreversible ones?

1 2 3 4 5

To what extent does your organization see a problem as an opportunity for

creative thinking and innovation?
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How effective is your organization at developing clear, actionable solutions to a
problem?
1 2 3 4 5

How effective is your organization at developing and selecting solutions even

in the face of uncertainty or incomplete information?

5.Implementingsolutions

When implementing solutions, to what extent does your organization
monitor the impacts/effectiveness of those solutions in the short-term?
In the long (different response scales)

To what extent are the monitoring results (positive or negative)

communicated within the organization? Outside the organization?

If a solution is seen to be not working, to what extent does your organization

adjust the solution and/or its implementation?

To what extent are the established processes of finding, defining and problems

revised in light of new experiences and/or new information?

6. General comments
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