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i Foreword

Foreword

It is my privilege to introduce the second dissertation to appear in this series: that
of Dr Philine Oft who has been with UNU-EHS since 2006 and has proved to be
a very practice-oriented and dedicated researcher. This has resulted in her being
granted a PhD degree by the University of Bonn with the distinction cum laude
after only three years.

In her dissertation, Dr Oft demonstrates how micro-finance tools can be an
element that can contribute to build the resilience of the livelihood systems of rural
households in Piura, Peru, which are exposed to and vulnerable to climate-related
shocks. Whereas most of the research on micro-finance tools is focused on ana-
lysing the demand and offer of these instruments, this dissertation goes further
in analysing the social background of these livelihoods, by focusing on how the
coping and adaptation strategies of rural households and governance aspects can
contribute to build the resilience of these households to climate-related shocks.

Dr Oft has previously worked as a Disaster Risk Management (DRM) Specialist
with GTZ in the region which has given her a thorough background and knowledge
of the area and culture. In her dissertation, she provides an in-depth analysis of the
historical and social context of rural livelihoods while putting particular emphasis
on existing actions and available measures that the farmers take in anticipation of
or during a natural phenomenon, such as droughts and floods caused by El Nifio,
and also to understand how they will act and adapt to these events in the future.
Moreover, the possibilities for climate-risk management insurance instruments, like
area-based climate indexes, bundled schemes and others are evaluated. Without
making a judgement on which instruments are more effective than the others,
her analysis allows us to understand the different types of instruments and the
necessary governance aspects that need to exist for these mechanisms to become
implemented.

The work of Dr Oft is an important contribution to the topic of resilience and
adaptation through financial risk management instruments and could certainly
prove useful to many actors involved in the development of ex-ante risk manage-
ment tools against climate-related shocks in rural areas.

/(/WWQ?/L_

Dr Koko Warner
Head of Environmental Migration, Social Vulnerability and Adaptation Section
UNU-EHS
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Abstract

This study focuses on the livelihoods of rural households in the region of Piura
in northern Peru, either farmers or livestock holders. The livelihood systems of
these farmers are exposed to and vulnerable to climate-related shocks like floods
and droughts and the El Nifio phenomenon. A particular emphasis is put on the
analysis of the livelihoods and strategies of these households in order to examine
the range of assets, their relations and interdependencies, as well as the prevailing
social, institutional, political and environmental structures that are influencing the
livelihoods. In addition, the coping and adaptation strategies of the farmers are
investigated with a focus on the actions and available measures that the farmers
take in anticipation of or during a natural phenomenon, and also to understand
how they will act and adapt to these events in the future. Hence, their understand-
ing of climate change and possible measures of how to cope with it are assessed
and recommendations concerning long-term adaptation strategies with regard to
climatic events are made.

The second part of the research investigates what kind of protection local
farmers need, which kind of financial services schemes are demanded and ap-
propriate for the region, and determines the perception and understanding of in-
surance in order to design marketing strategies and programmes to educate and
inform the clients. This analysis also determines the ability of the market to support
these micro-insurance and other financial services. It is very important to know the
specific conditions of the area, with regard to institutions and actors involved in
order to design appropriate financial instruments.

A particular emphasis is put on determining in which way micro-insurance or
other financial services can play a role in fostering the resilience of these com-
munities. It is particularly important to evaluate what conditions are necessary to
make these mechanisms sustainable and accessible to local farmers. Investigating
the possibilities for offering micro-finance services to agriculture in the area, e.g.,
especially bundled schemes such as micro-insurance coupled with micro-credit,
are of particular interest. Moreover, the possibilities for climate-risk management
insurance instruments, like area-based climate indexes, bundled schemes and
others are evaluated.
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1. Introduction

“These are some of the strategies | use and know about in order to adapt myself
and my crops to climate-related shocks, but in general | lack money and
technical assistance to apply these and other measures to protect my crops.”

(Said by a farmer who participated in a workshop in the highlands of the
Piura River basin, October 2007)

1.1 Research problem and aims of the study

The above quote of a peasant from a village in the highlands of the Piura River ba-
sin communicates one of the biggest challenges that small peasants, especially the
poorest, are facing, i.e. their limited capacity to cope with climate-related shocks
such as floods and droughts that are caused by El Nifio and other climatic risks.
Their limited capacity to protect themselves from these shocks (ex-ante) and to
cope with the impacts (ex-post) of the negative events results in a major impo-
verishment and greater vulnerability of these small farmers (Trivelli and Boucher
2005). One of the answers to these types of shocks is the development of agricul-
tural insurance schemes. Notwithstanding the inherent problems of the insurance
market and that it is not possible to respond to these shocks with alternative “infor-
mal” systems, micro-insurance schemes are being discussed and tested in order to
offer instruments to small peasants to protect them from these kinds of shocks and
to avoid some of the problems of the traditional insurance market such as adverse
selection (Mechler et al. 2006).

This study focuses on rural households in the region of Piura in northern Peru,
either farmers or livestock holders [throughout the study, the term farmers or
smallholders will be used to represent both agricultural and livestock activities and
will be used interchangeably with the word households]; most do not have ac-
cess to financial and other extension services. First, this study seeks to identify the
factors that cause local farmers to be vulnerable to climate-related events. More-
over, it is intended to determine some of the historical, political, economic, social
and environmental conditions that have led to this increased vulnerability in recent
years. A particular emphasis is put on the analysis of the livelihoods and livelihood
strategies of these households using the Sustainable Livelihoods Approach (SLA),
which views poor people as acting in a context of vulnerability where they have
access to certain assets or other factors that allow them to reduce their poverty.
The study examines the range of assets, their relations and interdependencies as
well as the prevailing social, institutional and political environment and structures
that are influencing the livelihoods and strategies.

In addition, the livelihood or coping and adaptation strategies of the farmers
shall be investigated. The focus is on the actions and available measures that the
farmers take in anticipation of or during a natural phenomenon, such as floods
and droughts caused by El Nifio [El Nifio-Southern Oscillation (ENSO: commonly
referred to as simply El Nifio) is a global coupled ocean-atmosphere phenomenon.
Throughout the study “El Nifio” will be used to refer to this phenomenon] and
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climate variability, and also to understand how they will act and adapt to these
events in the future. In the context of this research, the focus is mainly on coping
strategies, i.e. those strategies that rural households use in times of crisis. The pur-
pose of investigating livelihood strategies of the poor is to define patterns that can
be acted upon in order to improve the livelihood prospects of the poor in times of
crisis and disaster. The more choice and flexibility that people have in their liveli-
hood strategies, the greater is their ability to withstand or adapt to the shocks and
stresses of the vulnerability context (DFID 1999). For this reason, popular indica-
tors used by farmers to predict climate are evaluated, and the specific coping strat-
egies farmers use when facing a situation of water scarcity or water abundance and
the effectiveness of these coping mechanisms are determined. Furthermore, their
understanding of climate change and possible measures of how to cope with it are
assessed and finally recommendations concerning long-term adaptation strategies
with regard to climatic events are made.

In addition, risks that cause high levels of economic stress to local households
are identified. Although most of the poor in developing countries often do not un-
derstand the concept of insurance, they are used to coping with risks. Their ways
of coping include retaining risk (self-insurance), sharing risk (informal group-based
mechanisms) and transferring risk (social protection) (Churchill et al. 2005). A spe-
cial emphasis will be put on analysing the effectiveness of these coping mecha-
nisms and determining in which way micro-insurance (or other financial services)
can play a role in fostering the resilience of these communities. Micro-insurance
should complement rather than replace existing coping mechanisms, and hence
products as well as insurance education should be based on local mechanisms and
concepts (Churchill et al. 2005). Understanding existing coping mechanisms where
poor people pool risks can reveal positive features of informal insurance systems
that could be incorporated into the design of micro-insurance products.

The second part of the research investigates what kind of protection local far-
mers need, which kind of financial services schemes are demanded and appropri-
ate for the region and it determines the perception and understanding of insurance
in order to design marketing strategies and programmes to educate and inform the
clients. Low-income clients, such as local farmers, have needs and preferences that
may be as varied as in other markets, hence micro-insurance product design should
be adapted to the client’s cash flow. It is of crucial importance and a necessary con-
dition to know the specific circumstances and the demand in the region for ensuing
micro-finance product development and its successful implementation and func-
tioning. As there is very limited previous experience with insurance for low-income
groups, it is hoped that the research will be useful for determining the demand for
subsequent micro-finance and especially micro-insurance product development.

This analysis also determines the ability of the market to support these micro-
insurance and other financial services. It is very important to know the specific
conditions of the area with regard to institutions and actors involved in order to
design appropriate financial services and tools. The research covers an analysis
of the demographic, geographic and economic characteristics of the market. The
tools have to be adapted to the situation in the area in order to meet the demand
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of the local farmers. This is why an in-depth analysis of the actors, the institutions
and the capacity of the market and the private sector is carried out. More precisely,
it will be important to identify potential delivery channels that fit clients, as well
as structures and positive attributes of existing institutions that could support and
incorporate such insurance delivery systems.

An emphasis is put on determining in which way micro-insurance or other fi-
nancial services play a role in fostering the resilience of these communities. It is
important to evaluate what conditions are necessary to make these mechanisms
sustainable and accessible to local farmers. Investigating the possibilities for offer-
ing financial services in the area, e.g., especially bundled schemes such as micro-
insurance coupled with other financial services such as micro-credit, loans and
re-insurance, will be of particular interest. More specifically, the possibilities for
climate-risk management insurance instruments, like area-based climate indexes,
bundled schemes and others will be evaluated. The research will be useful for fos-
tering the resilience of farmers through improved coping and adaptation strategies,
as well as for the development of micro-insurance products and other financial
services in the area.

Finally, the research seeks to determine whether the institutional set-up and
market has the capacity to support and offer such tools to local farmers. Thereby
it is hoped to determine the factors that are needed to set up and develop these
micro-products for the region and if these can be met with the current market or
whether, for example, because of a lack of demand or of the capacity, the market
cannot support such schemes.

1.2 Research hypotheses
This study is based on four hypotheses:

a) Weak institutional arrangements and inconsistency in state-led politics in
the agricultural sector create high vulnerability and inefficiency in the coping
strategies of local farmers.

b) High risks and insufficient local adaptation strategies to climate-related
shocks are a major factor inhibiting the resilience of local farmers.

¢) Financial services can be a coping mechanism for extreme climatic events
such as floods and droughts.

d) Pure micro-insurance service provision might not function in the region be-
cause of a weakly developed insurance culture and education. It is therefore
most likely that households will need a combination of financial tools.

1.3 Placing the study in development geography

In development geography, spatial patterns of development are studied by trying
to determine the social, political and economic factors that foster development.
Thus, it is hoped to understand both the geographical causes and consequences of
varying development. A particular emphasis is put on the study of sustainable de-
velopment to understand how to meet the needs of the present without compro-
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mising the needs of the future generations. Development geography is considered,
in this context, as a subject of social science, which attempts to explain the whole
complexity of development and development deficits by applying interdisciplinary
development theories (Kéberlein 2003).

In the last decades of the twentieth century, significant changes have occurred
at a global scale, such as the appearance of a new socio-political and economic
framework, i.e., globalization, accelerated population growth and exacerbating en-
vironmental degradation accompanied by climate change. These issues and many
more have a notable impact on economic, ecological and social developments of
societies and are leading to rapid socio-economic, demographic, environmental
and political changes worldwide (Kdberlein 2003). The global environmental,
social and economic changes indicate that the pressures on the globe have reached
a new level because of the intensity and scale of human activities (Gunderson
and Holling 2002). These changes represent new opportunities especially in the
political and economic spheres, which allow deprived actors to participate in the
process of globalization. At the same time, these changes also indicate increased
risks in the social and environmental spheres, especially for the poorest, who are
exposed and vulnerable to new unexpected events that cannot be managed and
could cause further deprivation and poverty.

As a result, unpredictable risks and man-made insecurities, which have ema-
nated from the victories of modernity (i.e. development), characterize the conditio
humana at the beginning of the 21st century (Beck 2007). In many disciplines, such
as sociology, political science, geography, economic and natural sciences, risks and
security are increasingly being investigated; this is referred to as risk research. In
geography, risk research is mainly concerned with those risks that are affecting
human livelihoods by making use of the concepts of vulnerability and resilience
and the SLA (DFID 1999). The SLA is a way to improve our understanding of the
livelihoods of poor people. It draws on the main factors that affect poor people’s
livelihoods and the typical relationships between these factors. In this context,
geographers play an important role in the discussion on susceptibility and criti-
cality in the development process. Several theoretical and empirical studies have
been conducted in development geography focusing on livelihoods and livelihood
strategies in both rural and urban settings, contributing both theoretically and em-
pirically to the enhancement of the analysis of poverty, vulnerability, livelihood
security and most recently also resilience and adaptation to climate change (Bohle
2001; Koberlein 2003).

This study follows these conceptual and theoretical paradigms as well as the
empirical case studies and seeks to contribute theoretically and empirically to the
knowledge of how people manage to secure a livelihood in rural areas of the region
of Piura in Peru under harsh living and working circumstances that are conditioned
by natural hazards and environmental risks. The particular aim is to provide infor-
mation on how their living conditions can be improved and adapted to the natural
hazards and environmental risks that affect them.
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1.4 Research process

Beginning with a broad research focus on coping and adaptation of farmers with
respect to El Nifio and related climatic events, a preliminary analytical framework
was developed (see Figure 1). The research proceedings were not linear but rather
a process in which assumptions, methods and procedures had to be adjusted in
the field.

The thesis consists of eight chapters. After an introduction into the research
aims and process in chapter 1, chapter 2 provides insights into the conceptual and
theoretical framework for the Peruvian socio-economic and political context with
a main emphasis on the discussion of institutional theory and historical facts. The
research methodology is outlined in chapter 3.

The empirical findings are discussed starting in chapter 4, where the focus is on
the livelihood context of the surveyed households. The assets or so-called capitals
are discussed along with a description of the vulnerability context and trends that
farmers in Piura are exposed to. Chapter 5 presents the analysis of the farmers’
coping and adaptation strategies to climate-related shocks. The structural analysis
of the financial instruments market and institutions is discussed in chapter 6, fol-
lowed by a discussion in chapter 7 on the necessary institutions, actors and actions
for resilience-building. Conclusions, lessons learned and recommendations are pre-
sented in chapter 8, along with a discussion on the implications of the findings for
the private-sector development of financial instruments as well as public-sector
development policy and practice in the context of adaptation to climate-related
shocks and building the resilience of rural communities to these shocks.

2. Conceptual and theoretical framework for the Peruvian context

The aim of this chapter is to provide a general idea of the concepts used in DRM
and adaptation to climate change literature and practice, which are relevant for
this research; further to present a background on institutional theory showing
its relevance for analysing the history of institutional arrangements in Peruvian
agriculture, and to give a historical overview of the Peruvian socio-economic and
political context and the ways in which it has influenced the current institutional
environment and setting.

2.1 Research concepts
2.1.1 Livelihood approach

Understanding the concepts and their implications for DRM is essential for the
appropriate design of policies and management strategies for resilience-building.
An important part of this research is concerned with finding out about the liveli-
hoods of the rural households. In this section a short and concise overview of the
sustainable livelihoods framework and approach will be given, while the specific
characteristics of the farmers’ livelihoods in the region of Piura will be discussed in
chapter 4. The livelihoods framework is a tool to improve our understanding of the
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Figure 1: Schematic overview of the research process

Research focus: Research subject:

Analyse the livelihoods context, coping and Local farmers, local government and
adaptation strategies of farmers and market institutions

determine the demand and the capacity of
the market to offer such financial services.
In charge: Municipal Drainage Enterprises

Cologne

Research focus: A
* Analyse the livelihoods context and the coping and adaptation strategies
of local farmers regarding climate-related shocks
* Conduct a structural analysis of market and institutions
 Determine the demand for micro-insurance of local farmers
T J
( Conceptual and theoretical basis: A
e Concept of vulnerability * Institutional theory based on
 Coping capacity and adaptation North and Ostrom
\ * Resilience * Concept of path dependence

¥

J
Ve
Research focus:
* Weak institutional arrangements and inconsistency in state politics for the agricultural
 High risks and insufficient coping and adaptation strategies to El Nifio are a major
~N

sector create high vulnerability and inefficiency
factor in inhibiting resilience of local farmers

* Financial services can be a mechanism to cope with extreme climatic events

* Pure micro-insurance service provision will not function in the region because of a
weakly developed insurance culture and education. Households will need a
combination of financial services

g
-

i

Research questions:

Central Question: What are the risks and vulnerabilities of local farmers in the north
of Peru regarding climate-related shocks, what are their livelihood conditions and
strategies, and how can micro-finance solutions contribute to build their resilience to
these shocks?

Who? Which actors, institutions and markets can be identified that develop and
implement policies and financial services to cope with El Nifio? - Which institutions
are offering financial services to local farmers?

What? What are the social, political, economic and ecological factors that are
generating vulnerability and risks? What type of strategies do farmers use to cope
with climate-related shocks? What financial services are offered?

How? How effective are the farmers’ coping and adaptation strategies? How are
policies and financial services implemented, functioning and reaching the poor local
farmers? How effective are they?

3

Empirical field research:
Research area: Rural districts and villages in the region of Piura in Peru
Step 1: Identify the climate-related shocks that affect rural households
Step 2: Local farmers’ coping and adaptation mechanisms with respect to climate-
related shocks will be analyzed to find out what kind of protection the local
farmers need, and which kind of financial services schemes are appropriate
Step 3: Determine the ability of the market to support these micro-insurance schemes

(. T J
(" Expected result(s): h
 An analysis of the livelihoods and coping and adaptation strategies to climate-

related shocks combined with a market analysis, which determines the possibilities

for financial mechanisms to improve resilience of local farmers
* Market analysis for micro-insurance product development in the region
 Policy recommendations for local government institutions
 Guidelines for local farmers on how to adapt to climate-related shocks
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Source: Philine Oft
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livelihoods of the poor. For this research, the framework seems of particular rel-
evance because it shows the complexity of the livelihoods and provides an insight
into the many factors that affect them (see Figure 2).

The framework provides the researcher or practitioner in development pro-
cesses a picture of what comprises a livelihood, and the factors that influence the
poor in their daily activities. The context of vulnerability plays a central role in
the livelihoods approach: the shocks, trends and seasonality the poor are exposed
to, as well as the assets, comprised of human, natural, financial, physical and so-
cial capital, to which the poor have access to or not, depending on influence and
access. Further, the livelihoods of the poor are conditioned through their own liveli-
hood strategies and transforming structures and processes that affect them. Final-
ly, there can be different livelihood outcomes depending on the interplay amongst
the above-mentioned factors. The framework will be used to better understand

Figure 2: Livelihoods framework with reference to thesis chapters
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rural households' livelihoods and their coping and adaptation strategies to climate-
related shocks. The study is structured such that the general environment and
vulnerability context of the rural households is depicted, followed by an in-depth
view of the specific livelihood and coping strategies of these, and finally a market
analysis of agricultural financial services and the possibilities for building resilience
through these tools (see Figure 2).

2.1.2 Hazard, disaster, vulnerability and risk

Having provided a general picture of the livelihoods approach concepts, | will now
define the DRM concepts that are relevant for understanding the rural households’
vulnerability context. First, the difference between a hazard and a disaster will be
drawn. A hazard is a potentially damaging physical event, phenomenon or human
activity that may cause the loss of life or injury, property damage, social and eco-
nomic disruption or environmental degradation; each hazard is characterized by its
location, intensity, frequency and probability (UN/ISDR 2004; Thywissen 2006). A
disaster is the after-effect of a hazard on people, in such a way that their lives are
directly threatened or their social and economic support structures are destroyed;
a disaster is a socio-economic phenomenon (IFRC 1993; Thywissen 2006). There-
fore, it is clear that there is no disaster without human beings and most impor-
tantly without their vulnerability. Vulnerability is determined by physical, social,
economic and environmental factors or processes, which increase the susceptibility
of a community to the impact of hazards (UNISDR 2004; Thywissen 2006). Hence,
for the purpose of this research, vulnerability is based on three elements: physical
fragility or exposure, socio-economic fragility or sensitivity and lack of resilience
(Cardona and Lavell 2002). In other words, the notion that the vulnerability of
a household or a community is reflective of the exposure and sensitivity of it to
hazardous conditions and the ability or capacity or resilience of it to cope with,
adapt to and recover from the effects of those conditions (Smit and Wandel 2006).

A disaster risk is a latent condition and represents a potential damage in the
future. But it is clear that a risk exists only if there is vulnerability to the hazard
posed by a natural or human-induced event (Garatwa and Bollin 2002). This im-
plies that the risk can be anticipated, allowing that society or households intervene
ex-ante with prevention measures, mitigation, reduction and control or prepara-
tory measures. The disaster risk exists because of the interaction and relationship
between the factors of the physical hazard and the human vulnerability in defined
and determined spaces and territories (Cardona and Lavell 2002). This implies that
the risk can be reduced or controlled and the degree of exposure of society and
households could be reverted by avoiding that natural resources are transformed
into a hazard, through environmental degradation, as well as limiting the exposure
of society to physical phenomena through retention structures such as dikes, ter-
races, contention walls, etc. This study is mainly concerned with understanding
how households are trying to control the risks that they are facing and what their
strategies and possibilities are.
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2.1.3 Coping capacity and adaptation

This research is mainly concerned with the actions and available measures
that smallholders in the region of Piura take in anticipation of or during a
natural phenomenon, such as floods and droughts caused by El Nifio and
climate variability and change. Capacity is “a combination of all the strengths
and resources available within a community, society or organization that can
reduce the level of risk, or the effects of a disaster. Capacity may include
physical, institutional, social or economic means as well as skilled personal or
collective attributes such as leadership and management. Capacity may also
be described as capability” (UN/ISDR 2004; Thywissen 2006: 13).

Coping capacity is a term that similar to vulnerability has been overly defined
in the risk management literature leading to a lack of conceptual clarity and dis-
agreement amongst scientists. As a study concerned with the practice of DRM,
the concept of coping used is the one used by the United Nations International
Strategy for Disaster Reduction (UN/ISDR). In this definition coping capacity re-
fers to “the means by which people or organizations use available resources and
abilities to face adverse consequences that could lead to a disaster. In general,
this involves managing resources, both in normal times as well as during crises or
adverse conditions. The strengthening of coping capacities usually builds resilience
to withstand the effects of natural and human-induced hazards" (UN/ISDR 2004,
Thywissen 2006: 13).

Another important distinction that needs to be made is between coping and
adaptive strategies. According to Davies (1993, 1996; van Dillen, 2004), the former
are short-term responses to a specific adverse shock, such as drought, while the
latter have to do with long-term changes in behaviour as a result of repeated
shocks. While coping capacity is more directly related to an extreme event, adap-
tive capacity refers to a longer time frame and implies that some learning either
before or after an extreme event is happening. The higher the coping capacity and
adaptive capacity, the lower is the vulnerability of a system, region, community
or household. Enhancement of adaptive capacity is a necessary condition for re-
ducing vulnerability, particularly for the most vulnerable regions and households
(Peltonen 2006). Following these views, coping strategies turn into adaptive stra-
tegies when they become part of the household's usual livelihood strategies.

In climate change literature and discourse, adaptation is understood as the
actions taken to help communities and ecosystems to cope with changing climate
conditions, such as the construction of flood walls to protect property from strong-
er storms and heavier precipitation, or the planting of agricultural crops and trees
more suited to warmer temperatures and drier soil conditions (IPCC 2008). This
notion has also been of considerable importance in the context of this research,
because during focus-group discussions with the farmers, the concept was useful
when asking the participants which specific actions, methods and strategies they
would apply should increasing climate change affect their activities.

Another concept that is useful for this study is adaptive capacity in social sys-
tems, which refers to the existence of institutions and networks that learn and store
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knowledge and experience, create flexibility in problem solving and balance power
among interest groups (Berkes et al. 2003; Folke et al. 2004). From an institutional
perspective and when discussing resilience-building, this concept will be of im-
portance. When talking about adaptation, this concept is used not only regarding
climate change but rather forms part of the disaster risk management cycle, prac-
tice and discourse. This has also started to be done because as research has shown
adaptive actions cannot be taken in light of climate change alone (see Chapter 7).
There are numerous examples where climate change risks are being incorporated
into existing policies, programmes or decision-making processes related to re-
source management, community development, livelihood enhancements, coastal
zone management, sustainable development and DRM (Smit and Wandel 2006).
This research analyses the adaptive capacity and adaptive needs of rural farming
households in the region of Piura identifying particular adaptation measures and
practices that can help to satisfy the needs of the farmers. More precisely, the
focus is on describing the ways in which the community and rural farming house-
holds experience changing conditions, such as recurring natural hazards, as well as
changes in decision-making processes and policies in order to determine specific
adaptation measures or means of enhancing adaptive capacities.

2.1.4 Financial instruments

A special focus of the analysis is on the availability and access of smallholders
to financial services. Financial services are defined as private and public institu-
tions that offer insurance, credit, loans, disaster preparedness/recovery, banking,
re-insurance and asset management services (Hoff et al. 2003). The research is
concerned with the possible impact of financial services upon the building of resil-
ience of smallholders to climate shocks.

An important concept is micro-finance, which means the provision of a variety
of products, where “micro” refers to products that are beneficial to and affordable
by low-income individuals or groups, who lack access to traditional formal financial
institutions. Emphasis is set on analysing the offer of and demand for agricultural
micro-credits and micro-insurance in the region studied. With the evolution of
micro-finance and its revolution by the Nobel Peace Prize winner Muhammad Yu-
nus in Bangladesh, its strengths and limitations in poverty reduction have come
to be better understood. Increased attention has also been given to the potential
role for micro-finance in strengthening the risk management capacity of the poor.
Micro-insurance is defined as a financial service that uses risk-pooling to provide
compensation to individuals or groups that are adversely affected by a specified
risk or event (Hoff et al. 2003). It is hoped that agricultural micro-insurance can
have positive impacts on smallholders’ risk management behaviour and resilience
to disasters.

In the last years, increased attention has been given to the possible impact
financial services can have on the disaster risk reduction strategies of rural house-
holds that are living in adverse conditions. Field research indicates that access to
micro-finance services including credit, often savings, and less typically housing
loans and micro-insurance, increases poor households' prospects of escaping
poverty and at least stops them from falling further down the poverty line
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(Pantoja 2002; Sebstad and Cohen 2000). Micro-finance institutions (MFls) face
many risks that can adversely affect their long-term operational and financial
sustainability. Some of the most serious risks pertain to the external environment
in which the institutions operate, and include natural phenomena, economic crisis
and war (Pantoja 2002). Disaster risk is thus also an important factor when ana-
lysing the behaviour of MFls, as it is a covariate risk that typically affects many
households in an area or across areas. For insurance companies, it is necessary to
seek reinsurance, due to the high costs covariate risk events can cause.

It becomes clear that in particular agricultural lending is a risky and expensive
business. When MFIs give credit to vulnerable farmers, the institution takes the
risk that the farmer will be unable to repay the loan if there are crop losses, and it
needs to be prepared for high administrative costs because of asymmetric infor-
mation. Particularly in the case of agricultural insurance, common problems with
micro-insurance such as moral hazard and adverse selection are more pronounced.
Moral hazard refers to the deliberate change of behaviour that increases disaster
risk in order to receive indemnity payment from the insurance. Adverse selection
refers to the situation where only high-risk individuals seek insurance, leading to
high premiums that low-risk individuals are not willing to pay. Hence, this research
seeks to analyse the importance and limitations of agricultural micro-credit and
micro-insurance services for both the individual household and MFls.

2.1.5 Resilience

Having presented the conceptual framework, it becomes clear that these concepts
have been defined differently by several disciplines and fields of study, including
economics, sociology, geography, environmental science and DRM (which is by
itself multidisciplinary). Similarly, there has been a lively discussion on the concept
of resilience in recent years, especially in natural sciences regarding the resilience
of ecological systems and in social sciences regarding the resilience of social sys-
tems. At the beginning of the 21st century, the Resilience Alliance (RA), a research
organization comprised of scientists and practitioners from many disciplines who
collaborate to explore the dynamics of social-ecological systems, was formed and
is supported by an international network of member institutions that includes
universities, government and non-government agencies. The body of knowledge
developed by the RA encompasses the key concepts resilience, adaptability and
transformability and provides a foundation for sustainable development policy and
practice. According to scientists in the resilience alliance, a resilient system is there-
fore one capable of anticipating, adapting and coping with uncertainties and unex-
pected extreme events without loosing its stability, performance and regenerative
ability (Ostrom 1998; Lebel et al. 2006; Folke et al. 2004).

This research has been influenced and inspired by the ongoing work and
studies produced by the resilience alliance, but for the purpose of this research,
an eclectic approach, closely related to the multidisciplinary DRM approach will
be used, as for analysing the livelihood, coping strategies and resilience of small-
holders, various elements of their livelihoods need to be touched upon and consid-
ered. The analysis and discussion on resilience-building will not focus on coupled
social-ecological systems but rather on how resilience-building can be achieved at
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the household level. The focus here will be mainly on social systems as used in the
DRM and adaptation to climate change literature.

The definition of disaster vulnerability proposed by Cardona and Lavell (2002)
comprises three elements: physical fragility or exposure, socio-economic fragility
or sensitivity and lack of resilience. It becomes clear that “resilience is the flip side
of vulnerability — a resilient system or population is not sensitive to natural haz-
ards, climate variability and change and has the capacity to adapt” (Cardona and
Lavell 2002; Thywissen 2006: 23). More precisely, “resilience is the capacity of a
system, community or society potentially exposed to hazards to adapt by resisting
or changing in order to reach and maintain an acceptable level of functioning and
structure. This is determined by the degree to which the social system is capable
of organizing itself to increase its capacity for learning from past disasters for bet-
ter future protection and to improve risk reduction measures” (UN/ISDR 2004;
Thywissen 2006: 23).

2.2 Institutional and historical perspective: the concept of path dependence

Having understood the nexus between risk, vulnerability and resilience, this sec-
tion seeks to establish a theoretical link to these concepts. This is done by intro-
ducing institutions as rules of the game (North 1993) that facilitate the process of
building adaptation capabilities and dealing with the uncertainties that result from
hazards. Institutions in this study are perceived as values, norms, rules, legislation,
policies and laws that govern human interaction as well as respective organiza-
tions that formulate and enforce norms and laws (Ostrom 1998). The multifaceted
nature of resilience makes room for institutions to serve as governors of human
behaviour hence contributing to building the immunity of a system.

Bohle (2001) introduces the discussion about an external (environmental) and
internal (human) side of vulnerability, thus identifying ecological as well as social
vulnerability as important factors when focusing on building resilience. Anderies
(2005) in his work on social-ecological systems reflects on the fact that these ex-
ternal and internal sides of vulnerability are induced by agents who possess a set
of allowable actions related to their physical interactions with the system, which
influence how the entire system reacts or responds during a hazard. In this context,
these interactions contribute towards making the external as well as internal envi-
ronment vulnerable if they are not well managed. This collective nature brings into
the fore the concept of social-ecological resilience which, among others, requires
the management of diverse and competing interests between various users, so that
the common good of ensuring reduced risks and vulnerability in times of a hazard
is achieved.

As mentioned above, a resilient social-ecological system has to be capable of
anticipating, adapting to and coping with uncertainties and unexpected extreme
events without loosing its stability, performance and regenerative ability. To build
resilience therefore requires the development of institutions that can generate the
right incentives to enhance the adaptive capacity of social systems to anticipate,
cope and regroup when faced with uncertainties, while maintaining a balance that
does not restrain ecosystems from functioning in a sustainable manner (Adger et
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al. 2005). It will be argued here that financial services are indispensable for rural
households if these want to make use of their adaptive capacity and anticipate
losses by making use of advanced risk management strategies and behaviour.

In this section, the theoretical foundations of this thesis are presented. Institu-
tions being the rules of the game in a society (North 1993) can facilitate or impede
the process of building resilience and deal with the uncertainties that result from
climate-related risks. To understand institutions, one needs to know what they
are, how and why they are crafted and sustained, and what consequences they
generate in diverse settings; here the focus is on the agricultural sector. Accord-
ing to North (1993), institutions structure incentives in human exchange, whether
political, social or economic.

Institutional change shapes the way societies evolve through time and is crucial
for understanding historical change (North 1990). North states in very general
terms that “history matters”, which means that we can learn from the past but
only because the present and the future are connected to the past by the conti-
nuity of a society's institutions. The historical changes that were of relevance for
the agricultural sector and the consequences these have brought with them are
illustrated. Current and future decisions and choices are shaped by the past (North
1990). Institutions are historically specific, and for this reason it will be necessary
to illustrate the historical context in which they were formed. Much of the devel-
opmental path of societies is conditioned by their past, and even after revolutions
or political crises, institution builders do not start off in a historical vacuum. At
any moment in time, actions are constrained by customs, norms, religious beliefs
and many other inherited institutions. This brings us to a very important notion in
the analysis of institutions and institutional change: the concept of path depend-
ence. Many authors have used the concept of path dependence, but mainly use it
without a very clear definition. The definition that will be used here is a narrower
definition suggested by Levi: “Path dependence has to mean, if it has to mean
anything, that once a country or region has started down a track, the costs of
reversal are very high. There will be other choice points, but the entrenchments of
certain institutional arrangements obstruct an easy reversal of the initial choice”
(Levi 1997: 28; Pierson 2000: 252).

The analysis of institutions can take place at different levels, and much confu-
sion in the literature can be eliminated if scholars are explicit about the analytical
plane on which they are operating. The rules need to be differentiated from the
players; institutions are the rules and organizations the players. The purpose of
the rules is to define the way the game is played. But the objective of the team
within that set of rules is to win the game — by a combination of skills, strategy
and coordination, by fair means and sometimes by foul means. Like institutions,
organizations provide a structure to human interaction by formulating and enfor-
cing norms and laws. However in this study, a crucial distinction is made between
institutions and organizations. Indeed, when we examine the costs that arise as a
consequence of the institutional framework, we see they are a result not only of
that framework, but also of the organizations that have developed in consequence
of that framework. It will thus be of particular importance to analyse the causes
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and effects in the historical evolution of institutions in Peru. More precisely, it is
hoped to identify the causes of the implementation of certain kinds of institutions
and thereby determine the effects of these on the formation of certain types of
organizations. Both which organizations come into existence and how they evolve
are fundamentally influenced by the institutional framework. In turn, they influ-
ence how the institutional framework evolves.

Organizations include political bodies (political parties, a Senate, a city council,
a regulatory agency), economic bodies (firms, trade unions, family farms, coopera-
tives), social bodies (churches, clubs, athletic associations) and educational bodies
(schools, universities, vocational training centres). They are groups of individuals
bound by some common purpose to achieve objectives. Separating the analysis of
the underlying rules from the strategy of the players is a necessary prerequisite to
building a theory of institutions. Modelling organizations means analysing govern-
ance structures, skills and how learning by doing will determine the organizations’
success over time. In this study, the emphasis is on institutions that are the under-
lying rules of the game, and the focus on organizations is on their role as agents of
institutional change; therefore, the emphasis is on the interaction between institu-
tions and organizations (North 1990).

In the next sections, the most important institutional changes in the agricultur-
al sector in the last decades in Peru will be illustrated, and the effects and impacts
of those for organizational development and civil society will be analysed.

2.3 Political spaces
2.3.1 Agricultural reform 1968 and its consequences for agrarian institutions

Peruvian agriculture has passed from the Hacienda era to the era of cooperatives
and from there to their fragmentation in less than thirty years. This change has
coincided with great political, economic and social transformations in Peru and
elsewhere, which have incubated new realities to which the productive activity
has not been able to adapt itself completely. It is necessary to go back in time
to the takeover of the military government under General Velasco Alvarado in
1968, where the country's democratically elected President, Fernando Belatinde
Terry, was deposed. During this period, some very important reforms, and most
importantly the Agrarian Reform, were carried out and led to the consequences
for the path that Peruvian and especially the Piuran agricultural reality have taken
until today.

No country in Latin America, and few anywhere in the world, was the subject
of more social science writing during the late 1970s and early 1980s than Peru.
What inspired this burst was not Peru's strategic significance, its demographic
or economic weight or its natural resources, but rather its experiment from 1968
to 1980 in military-directed change (Jaquette 1987). Many of those who have
analysed this period of Peruvian history agree that it has been a decisive one,
producing transcendental changes (P4sara 1982).
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One of the more dramatic acts of revolution, after the takeover of the oilfields
of International Petroleum in the north, was the passing of a new government
decree (No. 17716), i.e. the Law of Agrarian Reform on 24 June 1969, and its
immediate application for the transformation of Peru's agrarian social structure.
The new law introduced some drastic changes, which allowed the revolutionary
government to proceed to the immediate expropriation of the sugar estates and
refineries of the coast and many efficient cattle estates in the central highlands and
the north. It is important to point out here that the reason for applying the law in
a forceful and speedy way in the initial stages of the revolution was to avoid the
development of conflicts. The legal aspects of the transfers were solved in such
a manner that the sugar refineries continued to function and the productivity of
the cattle and agricultural estates did not diminish the flow of goods to the food
market of the coast.

The expropriation of the estates was immediately followed by the granting
of titles to the workers on the coast and to the peasants in the highlands. The
government tried to control and organize the division of the land and its redistribu-
tion through popular organizations such as state-created cooperatives: Agrarian
Production Cooperatives (CAPs) and Agrarian Social Interest Societies (SAIS).
These were supposed to receive the technical and administrative support of the
state, which would maintain and increase the productivity of the land and avoid
the fragmentation and chaos that a simple distribution would have produced
(Escobar 1977). The military government created collective administrations of the
nationalized feudal estates, a mechanism that was devised to avoid breaking up
economically efficient enterprises rather than to modify the tenure institutions.

Craft unions, trade unions and farmer and native communities were the focus
of attention of the new politics of the state. These groups were receiving benefits
through a number of measures ranging from the economic sphere, which was the
redistribution of the lands from the large estates (latifundios), to the social with
new laws for workers and to the political sphere, as the participation of these or-
ganized popular groups was favoured. This way, the military government seeked
support for the pursued reforms; the government thus de facto legitimated it-
self through the consensus of a wide social base. The National System of Support
for Social Mobilization (SINAMOS) was created in 1972 to mobilize participation
through persuasion in direct conversation with the population and in which, while
formal organization should be decentralized, all important decisions were made in
a centralized and hierarchical manner (Escobar 1977).

One of the most important works is by Fitzgerald (1979), in which he states
that the social structure of the rural sector was fundamentally altered by the agrar-
ian reform programme that, by taking land away from the traditional landowner,
made new social dynamics possible. He also notes that the state was strengthened
and that a class consciousness developed within the labour movement. But the
military’'s attempt to restructure the role of capital and to achieve economic devel-
opment through industrialization could not succeed; it was doomed to fail, given
the duality of the Peruvian economy caused by the economy's orientation towards
the world market (Pasara 1982).
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Few observers see Peru's 12-year experiment as a success. It is important to
note, however, that the military’'s core programme of nationalist affirmation, eco-
nomic modernization, anti-oligarchical reform, and systematic state building was
actually implemented to a considerable degree. By 1975, Peru's military leaders
had initiated reforms that were more numerous and substantial, and these changes
had been undertaken in accelerated form, while in other Latin American coun-
tries these would take several decades of populist politics like in Chile or Brazil.
Through some 4,000 laws and countless administrative actions, Peru's military elite
tried to control an often resistant nation into revolution (Jaquette and Lowenthal
1987). The period from 1975 to 1980, the revolution's second phase, saw con-
siderable change in the leadership, pace and direction of Peru's military-directed
experiments. General Velasco Alvarado, seriously ill since early 1973, was replaced
in a bloodless military coup in August 1975 by the army chief of staff, General
Francisco Morales Bermldez, an experienced military politician who had served
as Minister of Finance under both Belatinde and Velasco. Although he proclaimed
continuity with Velasco's policies and expressed his irreversible commitment to the
revolution, he soon moved, under heavy internal and external pressure, to amend
and to attenuate some of the reforms (Jaquette and Lowenthal 1987). From 1977
on, he laid the groundwork for the disentanglement of the armed forces from of-
fice and for the resumption of democracy in Peru in 1980.

By the time the armed forces relinquished power in 1980, Peru’s political and
economic landscape had been altered. The Agrarian reform had dispossessed the
landed oligarchy, even though it fell short of its goal of turning peasants into ef-
ficient cooperative farmers and consumers of industrial goods. Many analysts ex-
plain this retreat as the result of a profound discrepancy between the military’'s
institutional norms and the requirements of genuine political participation. Military
norms are hierarchical and emphasize loyalty. Political participation is pluralist and,
almost by definition, conflictive. Hence, fear of genuine participation could explain
the appeal of corporatist solutions such as SINAMOS and pro-government unions
(Jaquette and Lowenthal 1987).

2.3.2 A new form of organization, product chains and producer organizations

At the end of the military government, Fernando Baladinde Terry was elected presi-
dent again, and his political economic actions sought to combat the crisis inher-
ited from previous governments by unpacking progressively the economy; the free
import of goods was liberalized and the control of prices cancelled. His govern-
ment did not consider the reform as part of his political programme, but actually
implemented a series of measures to dismantle it. In 1979, a new constitution was
set up, which initiated a process of change that continues until today. This new
constitution saw the regionalization of the country as a means to decentralize the
economy and public administration.

The first years of the 1980s brought about a number of changes in the eco-
nomic and social environment in the country. The international debt crises imposed
serious restrictions on developing countries like Peru, which further seriously im-
peded to the resolution of the economic crisis of those years. Inflation became a
persistent and growing problem and in addition to these economic changes and
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crises, the increasing presence of the terrorist group Shining Path (Sendero Lumi-
noso) seriously affected the security of the population mainly in rural areas (Trivelli
et al. 2003). In addition to the economic and security crisis, in 1982-83 a mega
El Nifio phenomenon seriously affected agricultural activities and the economy as
a whole.

After 1985, with Alan Garcia's first government, new macroeconomic poli-
cies were implemented, and in the beginning the agricultural sector was favoured
through relative prices for agricultural goods, subsidized inputs (credits, fertilizers,
etc.) and other policies to promote agrarian growth. However, as a whole the
macroeconomic management of the Garcia government was very poor, in 1987
the country entered a hyper-inflationary process and a deep economic crisis that
continued until 1990, and between 1988 and 1992 the agricultural Gross Domestic
Product (GDP) experienced a 16.5 per cent drop (Trivelli et al. 2003). Interest-
ingly, in spite of the recession, the smaller and poorer rural households did better,
and their lack of market integration protected them from the crises through crop
diversification and self-support (Trivelli et al. 2003). The populist policies of 1985
to 1990 increased aggregate demand and pushed up imports, triggering a fiscal
deficit in 1988/89 and a balance of payments crisis that in turn caused hyperinfla-
tion and recession. The impact on agriculture was negative in this period, since that
which had been gained in the first years of the government of Alan Garcia was lost
in the last two years, culminating in greater impoverishment than in 1985. Hence,
at the beginning of the 1990s, nearly 80 per cent of the rural population was living
below the poverty line, and there was almost no public or private investment in the
agricultural sector, and no sectoral policies (Trivelli et al. 2003).

The Peruvian economy has changed dramatically since 1990, when a structural
adjustment programme was applied, which included the following simultaneous
reforms: privatization, market liberalization, public sector reforms, etc. The conse-
quences of these reforms were the end of a long high-inflation period and the im-
provement of most macroeconomic indicators, which led to a period of economic
stability, and after 1993 to economic growth (Trivelli et al. 1999).

In response to pressures from the international community for a return to
democratic rule following Fujimori's self-coup in April 1992, the constitution was
drafted in November 1992 and enacted on 31 December 1993. This is Peru's fifth
constitution in the 20th century and it replaced the 1979 Constitution. It is the su-
preme law of Peru and it is the only one of 15 Peruvian constitutions that has been
approved by the people; it is said this constitution is shorter and most adapted
to global changes. The constitution is based on free-market economic principles
and reduces the role of the state. It also eliminates many congressional checks
on the president, enhancing the already substantial powers of the executive. In
1999, Fujimori effectively overruled the constitution by passing an interpretative
law allowing him to stand for a third term as president. Under the constitution, the
Congress comprises a single chamber with 120 members, who are elected every
five years through a multi-district system. Reforms have produced a number of
important changes, including greater independence for the judiciary and media,
more congressional checks on the executive and improvements to the account-
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ability of the security services and armed forces to independent public bodies. The
constitution was amended in October 2000 to prevent a president from sitting for
two consecutive terms.

Decentralization is the other main focus of reform. Given the lack of admi-
nistrative and technical capabilities and experience at the regional level, the
government wants to devolve power and budgets slowly. Regional elections on
17 November 2002 created 25 new regional presidents, most with limited or no
administrative experience, who face inflated local expectations and have little
power and few resources. However, the institutional fragility of the state appa-
ratus is limiting and slowing down the formulation of policies, implementation of
strategies and monitoring and evaluation of these.

During the 1990s and the beginning of the 21st century, there was an im-
portant production of norms and general frameworks for the formulation of poli-
cies, which promote the competitive development of the country on the basis of
technological innovation and the conservation of natural resources and the envi-
ronment with the aim of improving the standard of living of the population and
reducing poverty. Nevertheless, public administration lacks efficient mechanisms
to facilitate the implementation of norms, and of programmes and projects. Addi-
tionally, mechanisms of inter- and intra-institutional coordination, principally in the
public domain, are limited and generate costs for the involved economic agents.
Further, processes of monitoring and evaluation of results are almost non-existent.

The national normative framework that promotes the competitive and sustain-
able development of the country is expressed in the constitution of 1993, which
recognizes equal treatment of national and foreign intervention (Art. 63), and sus-
tainable use of natural resources (Art. 67). The National Agreement (2002) in the
competitive component formulates policies for rural and agricultural development
and foreign trade on the basis of a common effort between the state and the
private sector, science and technology. All of these changes were made on the
basis of an integral approach, where sustainable development and environmental
management is a transversal component.

Agricultural politics have passed through a significant shift at the beginning
of the 21st century, and are oriented towards the promotion of sustainable devel-
opment in the sector, while considering the economic, social and environmental
dimensions. One of the most significant changes is the introduction of the produc-
tion chain approach, which emphasizes the importance of technological innovation
as a means for increasing competition. The importance of efficient coordination
amongst the institutions to generate synergies and avoid duplicity of functions
and contradictions that cause confusion and major costs for the economic agents
involved in the sector has been increasingly recognized. Starting in 2002, a
political-institutional framework was established to promote competition and the
development of product chains, and to ensure that economic growth guarantees
the conservation of natural resources and environmental quality with the aim to
improve the standard of living of the population (Gé6mez 2007).
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2.4 Economic spaces
2.4.1 History of rural financial institutions

The principal characteristics of the agrarian reform were that it was of massive
character, hence affecting not only large estates, but also medium and small prop-
erties. Further, the agricultural land market was eliminated, and it was established
that agrarian properties are not transferable. The elimination of investment in
profit enterprises in agriculture was, promoting the creation of associative firms,
under a regime of collective property (Escobar 1977). Finally, a collectivist regime
was established in agrarian property, starting with the creation of SAIS and Agrar-
ian Cooperatives of Users (CAUs). For a long time, most credits for agriculture
came from a state bank, the Banco Agrario (BA). Although the existence of this
bank dates back to the end of 1931, only during the 1960s BA did start to become
the main financer of the agricultural sector. This tendency accelerated during the
agrarian reform in 1969, and in 1980 BA contributed about 90 per cent of the
formal credit allocated to the agricultural sector. Credits given through BA con-
centrated basically on short-term lending, and were granted in the form of loans
for working capital for commercial crops (Alvarado 1993). Credits for crops such as
cotton, rice, yellow maize, sugar cane and potato comprised more than 60 per cent
of the total loans paid out through BA, and included marketing and capitalization
credits. Credits of BA were offered at subsidized interest rates that were lower than
those charged by commercial banks. This was a factor of constant undercapitaliza-
tion, which was aggravated when the hyperinflationary process from 1988 to 90
was triggered, given that interest rates augmented at a much slower rate than the
price index. For instance in 1990, whilst the annual inflation rate was higher than
7000 per cent, the interest rate of BA credits hardly reached around 260 per cent
annually (Alvarado 1993).

Furthermore, during the years of activity of BA, agricultural credit was un-
evenly distributed, with the majority of farmers not having access to formal loans.
A national rural household survey carried out in 1984 showed that only 7.6 per cent
of the farmers had access to formal credit, among the coastal farmers this percent-
age reached 30.3 per cent whereas in the highlands it was only 2.8 per cent. This
can partially be explained by the fact that coastal agriculture and large estates
were favoured. The first years of the Garcia government in the 1980s tried to incre-
ment these credits especially to the farmers living in the highlands (Alvarado 1993).
At the end of the 1980s and at the beginning of the 1990s, the overall reduction
of agricultural credit also explains the decrease of credits from the BA. During this
period, the BA was very inefficient due to several legal and institutional restrictions
that were constraining its financial management. Through the inflation, its resourc-
es were mainly provided through direct transfers from the Central Reserve Bank.

In its best years, BA gradually displaced the commercial banks from their usual
zones of operation instead of concentrating on areas that were not being attended
to by any bank (Valdivia 1995). Despite state intervention, available credit re-
sources for the agricultural sector continued to be mainly allocated to the richest
farmers, i.e. former clients of the commercial banks, and concentrated mainly on
traditional coastal crops such as rice, sugar, cotton and maize. The decrease in
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the financing of the agricultural sector became dramatic from the 1950s to the
1980s, when it dropped from 68 per cent in 1955 to only five per cent in 1980
(Valdivia 1995). This means that commercial banks almost completely disappeared
as a source of financing for agriculture. This was due to a series of facts, many re-
lated to the agrarian reform, which eliminated the possibility of using owned land
as a guarantee for credit, the leaving of the sector by many good clients and the
stagnation of the sector in general.

Taking a closer look at the population served by BA, statistics show that only a
few of these credits were given to the rural population. In general, only few farm-
ers receive any kind of credit from any kind of source, and the poorest farmers
were obliged to draw upon the informal sector, generally with burdensome condi-
tions. Hence, the majority of the farmers that did not have access to formal credit
resorted to informal loans from neighbours, friends, intermediaries or employers
and then repaid the loan through money, work or products.

2.4.2 Recent developments in rural financial institutions

Before implementation of the economic reforms to liberalize agricultural markets
in the 1990s, the agricultural development model consisted of a strong interven-
tion of the state in the financing of agriculture through state banks. However, the
weak financial situation of the BA at the beginning of the 1990s, reflected in high
default rates and negative profitability levels, led to distrust in state intervention
in the agricultural credit markets. According to Aguilar (2004), the lack of success
of the intervention through the state bank in the rural economy is due to a false
interpretation of the changes that the agricultural sector has been facing in the last
decades, and to the concentration on the symptoms rather than on the real causes
of an inadequate offer of financial services. The traditional position was that the
state needs to promote agricultural credit, as agricultural activity is undercapital-
ized. This is why farmers need to receive cheap credit to encourage them to adopt
modern technologies (Aguilar 2004). Similarly, it was argued that the level of
poverty amongst farmers is so high that it is impossible for them to save, and they
should thus receive credits at subsidized rates. These cheap credits provided by BA
have had a negative effect on the market and have caused a serious lack of credits
from commercial banks to agriculture. This situation has forced many farmers to
finance their activities through informal lenders and to pay high interest rates.
More precisely, the failure of state banks in the advancement of agriculture is due
to the fact that they are mainly based on the abuse of subsidized credit policies.
This has given way to the development of a poor credit culture amongst the de-
manders, which has also created great dependence on subsidies and external do-
nations, low rates of recuperation of the credits, inadequate diversification of the
portfolio and the appearance of clientelistic relations amongst the bank personnel
and the most influential farmers, which has prevented the access to credit of a large
segment of smallholders (Aguilar 2004).

Within the structural adjustment and financial liberalization programme, the
financial system was liberalized and opened to the global economy through the
new Banking, Finance and Insurance Act of 1991, later modified in 1993 and 1996.
The elimination of the Bank of Foment at the beginning of the 1990s led to the
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disappearance of BA in 1992, and with its disappearance an important source of
financial resources for the agricultural sector. The deactivation of BA was only
the recognition of a previous bank failure, as the bank had been practically bank-
rupt since the preceding agricultural campaigns in 1989/90, and it generated a
huge vacuum in the rural financial system (Valdivia 1995). Agricultural credit was
supposed to come mainly from private formal lenders through new specialized
intermediaries. However, as will be discussed later, private financial lenders were
not able to provide enough credit, so the problem of lack of credit continued and
probably even became worse (Trivelli et al. 2003). This was especially due to the
fact that the consolidation of a new financial system took until 1994, which left
most farmers exposed to a scarcity of formal rural finance from 1989 to 1994. The
farmers that were most affected by these changes were the coastal ones, especially
producers of cotton, maize, rice and sugar cane, which had made up the major part
of credits in the past (Alvarado 1993).

The government thus proposed the creation of a new rural credit system that
not only needed to cover the vacuums left from BA, but more importantly need-
ed to correct the deficiencies that the previous system had shown, such as the
low credit coverage in the highlands, the concentration of credits in commercial
agriculture and the scarce catchment of savings. Hence, the deactivation of BA
gave way to the appearance of municipal savings and credit associations (CMACs),
rural savings and credit associations (CRACs) and regulated non-governmental
organizations (NGOs) for small and micro enterprise development (EDPYMEs),
which constituted a new combination of financial intermediaries with very dif-
ferent characteristics than the commercial banks regarding the scale of operation
and credit technologies. These new institutions are called MFIs because they are
specialized in small-scale credits (micro-credits), principally targeting the sector of
small and micro-entrepreneurs (Aguilar 2004). The proposed institutional scheme
for the financing of agriculture is two-tiered. The first tier is represented by the
commercial banks and the second tier accounts for the formation of the above-
mentioned MFIs (CMACs, CRACs and EDPYMEs). The commercial banks attend-
ing to modern agriculture, while the MFIs supply credit to the rural productive
activities that cannot be covered through the commercial banks (Alvarado 1993). A
second-tier bank COFIDE (Financial Corporation for Development) and rotational
funds have been established for the development of smallholder agriculture.

Although these new institutions (except for the CRACs) were not exclusively
dedicated to attend the segment of smallholders and micro-farmers, they succeed-
ed in developing the micro-credit business in rural areas leading to a strengthen-
ing of the formal rural financial market (Valdivia 1995). Despite the appearance
of these new formal intermediaries on the rural credit market and of the impor-
tant presence of informal intermediaries, the problem of scarce access to credit for
the majority of rural producers is still unresolved (Aguilar 2004). Consequently,
during the electoral campaign 2000-2001, the presidential candidate for the
Alianza Popular Revolucionaria Americana (APRA) party announced the creation
of a state bank for the promotion of agriculture as a measure to overcome the
crisis in the sector. The immediate reaction of the candidate from Pert Posible [a
Peruvian political party founded in 1994] was the announcement that agriculture
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would have the highest priority during his government if he was to be elected. As
part of the offers, he promised the creation of a specialized bank for agricultural
credit. Hence, the proposal of Agrobanco as an institution emerges not from a
real preoccupation with the situation of the agricultural sector of the presidential
candidate Toledo at that time, but rather as a response to the challenge posed by
the APRA candidate (Aguilar 2004).

On 21 December 2001, the new state-led financial institution for the agricul-
tural sector called “Agrobanco” was created through Law 27603. According to the
law, the social mission of the bank is to offer credits to the agricultural sector, as
well as to facilitate the granting of credit lines through other firms of the financial
system with private or public resources. The target market of Agrobanco is two-
tiered, the first tier concerns direct credits to farmers; here the credit is given to
each member of a product chain, who needs to have individual properties from 3
to 50 hectares. The second tier concerns credit that is given to an organization of
agricultural producers, suppliers of inputs and traders (Aguilar 2004). Additionally,
a primordial prerequisite for being considered as credit worthy is that the producers
must have current debts in the financial system or, with the disappeared BA, not
debtor of any of the credit programs offered through the Ministry of Agriculture
(MINAG). The second tier concerns financial institutions that are regulated by the
Superintendent of Banks, Insurance and Pensions (SBS), through which the funds
for the agricultural sector are channelled and who is responsible for assuming
the risks. Additionally, these institutions need to finance not only the short-term
requirements of the agricultural producers, but also the medium and long-term.

In practice, Agrobanco's capacity to expand the access of credit to a broader
set of borrowers in the rural areas is very limited, as it can only attend producers
with the capacity to pay that do not have open debts with any institution of the
formal financial system. This means that all those farmers that currently have debts
with the financial system, amongst which there are debtors of the ex-BA, represent
an elevated percentage of producers who need to receive financing. On the one
hand, this rule guarantees a high probability of payment of the credits and major
confidence in the financial sustainability of the institution, but on the other hand,
it limits the effect of state intervention to a very small segment of rural producers.
This shows clearly the difficulty to combine objectives of financial sustainability
with greater credit coverage in a public institution (Aguilar 2004). As a conse-
quence of public intervention, the credit market is again experiencing major com-
petition, which could be inefficient by concentrating the attention, benefits and
resources in the richer segments of agricultural producers, which have always seen
their financial necessities of financing being attended by the market, leaving aside
a vast segment of smallholders and medium-size farmers, for whom the restric-
tions and access to financial resources have prevailed through history. Therefore,
the tendency of the financial institutions to abandon credit business in rural areas
could be increased by the presence of Agrobanco, as the competition for “good
clients” could become more difficult.
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2.5 Social spaces
2.5.1 Rural institutions in Piura during the reform

In the presence of pressure from the regional peasantry and to avoid the out-
flow of capital from the country estates (haciendas), in 1969 the region of Piura
was declared the application zone of the reform (Bonilla and Hunefeldt 1986).
In order to accelerate the administrative proceedings of expropriation, SINAMOS
promoted the confiscation of lands and the creation of agrarian leagues. During its
intervention, other radical political forces that had their own reform projects were
appearing on the scene. Within two years, approximately 20 country estates were
occupied in the Chira river valley and in the highlands of the Piura River.

The beneficiaries of the reform were peasant groups that were organized into
cooperatives. The land of the ancient haciendas formed the basis for the new
agrarian associations, which needed to be constituted as self-managed peasant
firms. Two models were established and promoted, one by the state and the other
reformulated according to regional necessities: the CAPs associated the former
workers from the haciendas that participated as associates of the land properties,
whereas in the Communal Cooperatives of Workers (CCTs), the land is the pro-
perty of the community (Bonilla and Hunefeldt 1986). The first cooperatives were
localized in the Chira river basin and the highlands of the Piura river basin, followed
by the lowlands of the Piura river basin. Parallel an alternative model of association
emerged, namely the Communal Production Units (UCPs).

In Piura, the reform was not implemented onto a disorganized agricultural sec-
tor. Two large associations brought the farmers together. On the one hand, the
Departmental Agriculture and Livestock League brought together the landowners
and shareholders of agrarian societies, on the other, the Federation of Piuran pea-
sants (FEDECAP), created during the first Belatinde government, grouped together
most of the peasants unionized since the 1950s. Although the reform succeeded
in remodelling agrarian properties, it was not sufficient to elevate the farmers' in-
come. The problem of the agricultural sector was not only the tenancy of the land
but also the presence of a system of marketing and of prices controlled through
different economic groups.

In addition to the legislative counter measures, the problems of prices and
market, the lacking capacity of management of the new enterprises and the ad-
ministrative corruption caused the partitioning of the land amongst associates of
the CAPs in the highlands, whilst in the Chira river basin the cooperatives were re-
shaped and reformed into smaller cooperatives. However, the restructuring of the
cooperatives did not only consist of the division of land, but also of the organized
peasants who had developed alternative forms of tenancy and rights of using land.
On the basis of the invasion of the cooperatives in the highlands in 1978 (Chulu-
canas, Morropén and Salitral), peasant committees and CAUs were formed. These
committees and the CAUs combine individual tenancy of land with the collective
use of infrastructure, equipment (machinery) and agricultural credits (Bonilla and
Huinefeldt 1986). The generated variations through of the state cooperative model
to a community-based model had as a result that the CCTs and UCPs not only
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survived, but are consolidated until today. Furthermore, UCPs have expanded and
been exported from the community of Catacaos to the community of Castilla.
Similarly, in the highlands, peasant groups start to claim recognition as peasant
communities, and hence these ancient forms of property and social organization
are being restructured and become more widespread in the region.

Although the agrarian reform achieved the remodelling of the agrarian proper-
ty, this was not sufficient to elevate the farmers’ level of income. The problem was
not only the tenancy of land, but also the presence of different economic groups
controlling the marketing and prices of the agricultural products. Hence, most of
the changes during the agrarian reform have not achieved the desired effects on
society and institutions, or on the formation of organizations. Furthermore, agrar-
ian production firms of associative character have not reached the desired level of
efficiency. The majority of these firms have disintegrated, generating a massive
process of individual fragmentation and excessive partitioning in favour of the as-
sociates of these firms, which has restricted productivity and efficiency.

2.5.2 Rural institutions in Piura from the 1980s until today

The government of Fernando Belatinde Terry enacted the law of agrarian develop-
ment (Legislative Decree No. 002), which amongst its most outstanding norms
allowed the fragmentation of agrarian units in favour of individual peasants. Thus,
large areas of lands that had been assigned to associative firms during the agrarian
reform were fragmented. A consequence was the fragmentation of the coopera-
tives and of the land amongst associates of the cooperatives as well as the creation
of smaller cooperatives. As a result of this process, agrarian property has changed
dramatically, composed predominantly of smallholders and small-scale properties
(Chirinos-Almanza 1975), and thus the cooperative system could not be consoli-
dated.

Despite individual fragmentation and excessive partitioning of cooperatives,
the decade of the 1980s is marked by growth and development of the organized
popular movement. Peasant rounds (Rondas campesinas), agrarian associations,
mothers' clubs, community soup kitchens, neighbourhood associations, etc.,
emerged in the face of the obvious incapacity of the state to attend to the neces-
sities and demands of a population that was becoming increasingly urban, facing
explosive growth, better educated and had become very much aware of its rights.
In the middle of the economic crisis, the people organized themselves to improve
their living conditions or simply to survive. In Piura, this process was accelerated
due to the problems caused by the El Nifio phenomenon of 1982/83; many of the
popular associations developed in this period. A few mothers’ clubs and peasant
rounds were strengthened in urban and rural areas thus that they achieved a strong
local representation and were consolidated as developmental organizations. Apart
from the popular movements, this decade is also marked by the increase in violent
drug trafficking and the uprising of armed groups interested in destabilizing the
constitutional government. The expansion and impunity of the acts against society
together with the constant violations of human rights through terrorist groups
(e.g., Shining Path) and the military forces revealed the weakness of the state and
the lack of national integration around a common project.
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Despite many popular organizations that were formed during the 1980s,
farmers associations and organizations in the 1990s are not well organized and
coordinated. The vacuum caused by the closure of BA, as well as the political and
economic situation in the 1990s forced the smallholders to take their fate into their
own hands. The lack of state support in the agricultural sector opened the way for
the formation and also the consolidation of many producer organizations in the
rural areas. Additionally, the end of the cold war and the beginning of globalization
offered a wide range of opportunities and a reason for necessary changes in the
sector in order to maintain efficiency and competitiveness.

From 1990 on, land property started to be liberalized through regulations ori-
ented towards generating a land market and attracting investments and allowing
the free transfer of properties. Moreover, during this period, several international
NGOs and international organizations started to support the formation of pro-
ducer, neighbourhood and community organizations. In Piura, for instance, the
producer association “Programme for the Development of Coffee” (PIDECAFE)
was created in 1993 and grouped together coffee producers of northern Peru to
encourage the development of capacities, the implementation of good practices
for the environment and the generation of economic opportunities. It was oriented
towards improving the access to markets and assuring the food security of the or-
ganized peasant families. PIDECAFE grouped and brought together several coffee-
producing families that previously were isolated. PIDECAFE has thus become the
largest exporter of ecological coffee and brown sugar in northern Peru. PIDECAFE
is also associated with other producer organizations of other primary products such
as mango and cocoa.

Summarizing, the liberalization of the economy in the 1990s in Peru has had
several effects on the agricultural sector. The government dramatically reduced
the number of personnel in the MINAG and withdrew from extension activities. BA
was closed and preferential loans for crop production were discontinued. The pub-
lic corporations that controlled distribution of agricultural inputs and sale of rice
were privatized or closed. Restrictions on land holdings were eliminated in order
to improve the efficiency of the economy by leaving the distribution of resour-
ces to market mechanisms (Trivelli et al. 2003). The low productivity in Peruvian
agriculture can be attributed to the high level of fragmentation of the property,
i.e. small-scale land holding. About 70 per cent (a bit less than one million) of the
farmers in the country manage less than five hectares, the major part with low
productivity, high unitary monetary costs, and great difficulties regarding innova-
tion in products, processes or technologies, preventing them from reaching greater
levels of efficiency and profitability (Trivelli et al. 2003). Additionally, large areas
of land belong to peasant communities, which are mostly cultivated individually by
their members such that the actual number of small-scale farmers could actually
be higher than the above-mentioned percentage. Markets for inputs such as credit
and logistic infrastructure hardly exist and as a consequence, the cost of distribu-
tion of agricultural products is very high; therefore, the prices farmers receive are
very low.
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3. Research methodology

The empirical data on which this study is based were collected during eight months
of intensive fieldwork from September 2007 until April 2008 in Piura. A multi-
method approach was applied to cover the broad research frame. The research
comprised first, the identification of factors causing the local farmers' vulnerabil-
ity and risks to climate-related disasters and the analysis of the farmers’ coping
and adaptation strategies. Second, a structural analysis of market and institutions
was conducted to determine the demand for micro-insurance of the local farmers.
Third, the capacity of the market to support and offer these financial tools and
possible ways in which micro-insurance or other financial services can play a role in
fostering the resilience of these communities was analysed.

The Participatory Rural Appraisal (PRA) methods are considered to be most
useful for gathering information and for achieving some developmental impact
on the stakeholders participating in the research process. PRA can be described
as a family of approaches, methods and behaviours that enable people to express
and analyse the realities of their lives and situations, to plan what action they
should take and to monitor and evaluate the results. The methods have evolved
from the Rapid Rural Appraisal (RRA) method. While PRA emphasizes processes
that empower local people, RRA is mainly seen as a means for outsiders to gather
information. PRA is for the analysis of local problems and the formulation of tenta-
tive solutions with local stakeholders. It makes use of a wide range of visualization
methods for group-based analysis to deal with spatial and temporal aspects of
social and environmental problems. It mainly deals with a community-level scale of
analysis, but is increasingly being used to deal with higher level, systemic problems.

A combination of quantitative and qualitative methods was selected. The
quantitative methods offer an understanding of the farmers' livelihoods and their
coping and adaptation strategies through the study of a large number of cases; the
large group size studied allows generalizations to be made from the sample to a
larger unit, such as the region of Piura. In this study, the quantitative methods used
are a farmer household survey preceded by a pilot survey to test and adjust the
final survey. The qualitative methods used are focus-group discussions, interviews
with key informants and a workshop with relevant institutions.

3.1 Research area
3.1.1 Region of Piura

The region of Piura is situated in the northern coastal and Andean highlands of
Peru, covers an area of 36,000 square kilometres and is the second most populated
region after Lima. Piura occupies an important position in the national economy
due to its great diversity of natural resources, which benefit from the two cold and
warm ocean currents, the cold Humboldt Current and the warmer El Nifio current.
The latter periodically disrupts the normal productivity of the cold current causing
the appearance of other fish species and heavy rainfall leading to floods. Piura is
thus a very important region both for the fishing and agricultural sectors of Peru.
The region is the main producer of mangoes and limes at the national level, second
in the production of cotton, rice and sweet potato, fourth in banana and fifth in
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sugar cane. The region has a population of around 1.7 million (INEI 2005) living in
eight provinces and 64 districts.

There are three river basins in the region. One of them is the Huancabamba
river basin leading to the Amazonas and then to the Atlantic Ocean and shared
by the regions of Piura, Lambayeque and Cajamarca. The other two, which we are
concerned with in this study, lead to the Pacific Ocean, one being the binational
river basin called Catamayo-Chira coming from Ecuador and the Piura river basin
situated entirely in the region of Piura. The Piura river basin has been populated
and has practiced irrigated agriculture since 200 B.C. Currently, the river basin
concentrates more than 50 per cent of the population of the region due to the
fact that its area corresponds to approximately 30 per cent of the region. It covers
approximately 12,000 square kilometres and shows high volume of water only
during the rainy period in the highlands, from January to April. In years with low
precipitation or drought, the river is dry or only consists of small streams. The
economically active population is principally dedicated to agriculture and livestock
holding (37 %), followed by commerce (12 %), manufacture industry (8 %) and
teaching (4 %) (CONAM 2004). The river basin Catamayo-Chira covers approxi-
mately 17, 000 square kilometres, most of which lies in Ecuador (67 %) and only
a third in Peru (33 %). About 60 per cent of the economically active population
works in the primary sector agriculture, cattle raising, forestry, hunting, fishing and
extractive activities.

The Peruvian meteorological and hydrological service indicates that the Rio
Piura is one of the most vulnerable river basins with respect to extreme climatic
events in the Pacific, where El Nifio is generated (CONAM 2004). In Peru, since
1983, El Nifio has been associated with ecological and socio-economic disasters,
especially in the coastal areas of the country. These impacts have been mainly as-
sociated with torrential floods in northern Peru and devastating droughts in the
south. The damages caused by the 1998 El Nifio in Peru were equivalent to five
per cent of the GDP (Hoff et al. 2003). The characteristics of La Nifia are opposite
to those of El Nifio, for northern Peru this event causes colder temperatures than
normal.

The impacts of El Nifio on agriculture are a decrease in exports and in families’
incomes, an increase in poverty, illnesses, in migration, unorganized urban expan-
sion, and economic recession in agricultural and livestock activities. The develop-
ment of agriculture in the Piura and Chira river basins are said to be extremely
vulnerable to the consequences of future climate change, e.g., flooding, heavy
rainfall, mud- and landslides, more frequent and intense El Nifio, and more fre-
quent and intense periods of drought (CONAM 2005). It is specifically due to the
impacts of El Nifio on agriculture and the future vulnerability to climate change
that the region was selected. The analysis of the coping and adaptation strategies
with respect to floods and droughts can be done easily, as the farmers have long-
term experience with these periodically recurring natural phenomena.
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3.1.2 Selection of the research area and sites

The research focuses on local farmers' households in the Piura and Chira river ba-
sins in the region of Piura in northern Peru. The aim is to be able to generalize the
results to the whole region. As it is common in the region, four territorial spaces
associated with different geographic and climatic characteristics can be defined:
the higher, medium and lower Piura river basins and the Chira river basin. For the
purpose of this study, the medium and higher Piura river basins are taken together
as one area and will be called highlands. Hence, as geographically and economi-
cally different areas need to be defined for the region, it was decided to stratify
the region accordingly.

The highlands of the Piura river basin range from 350 to 3,600 metres above
sea level, while the medium Piura river basin ranges from 50 to 350 metres above
sea level. These areas are characterized by cultivation of corn, cocoa, coffee, sugar
cane and beans that are sold at local, regional and national markets. The climate is
semi-arid to rainy with moderate temperatures and rainfall only during the summer
months from January to April. These areas of the Piura river basin cannot count
on a reservoir for regulating irrigation. The producers in this valley depend on the
seasonal flow of the rivers, complemented in a few zones by deep wells.

The lowlands of the Piura river basin range from 0 to 50 metres above sea level
and are characterized mainly by the cultivation of cotton, rice and corn, sold at na-
tional markets or exported complemented by livestock culture. The climate is arid
with almost no rainfall during all seasons. The lowlands have approximately 35,000
hectares of irrigable land whose irrigation water in certain districts is supplied by
the Poechos reservoir and in other districts by the Piura River. The effective capa-
city of the Poechos reservoir is 750 million cubic metres, but currently the reservoir
only functions at half of its capacity because of lacking maintenance. The district
of Parifias in the province of Talara has been included in this geographical area
because of its similarity in economic activities of the producers. Especially the live-
stock herders depend on the seasonal flow of the rivers, and temporary agriculture
is practiced in the river bed, similar to some areas in the lowlands, where livestock
herders are living in desert areas and only temporarily can practice agriculture.

The Chira river basin (the focus here is only on the part of the river basin in
Peru) is characterized by cultivation of mangoes, bananas and limes sold at national
markets or exported; the climate is arid and rainfall is low. The Chira river basin
ranges from 0 to 1000 metres above sea level on the Peruvian side. This river ba-
sin comprises the Chira and San Lorenzo valleys, each with approximately 35,000
hectares irrigable land. The San Lorenzo valley benefits from both the Poechos
reservoir and the San Lorenzo reservoir, which has a capacity of 250 million cubic
metres for irrigation of about 35,000 hectares; the San Lorenzo rarely lacks water
for irrigation.
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Map 2: Map of the region of Piura, Peru, showing the three study areas
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Source: Cartographic Data extracted from the National Map 1:100.000, elaborated by the National
Institute for Geography — IGN in Peru
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Table 1: Household survey in the region of Piura, October — December 2007

hical | Province trict Population Number of Households
(INEI Census 2005)

Highlands Piura Tambogrande 92.221
Ayabaca 37.444 6
Montero 7.665 4
Paimas 9.761 3
Ayabaca Suyo 12.063 9
Canchaque 9.242 20
Huancabamba | Lalaquiz 5.300 21
Chulucanas 77.880 20
Morropén 14.729 19
Salitral 8.454 21
Sta Catalina de Mossa | 4.512 4
Morropén Santo Domingo 8.010 25
Subtotal 287.281 175
Lowlands Sechura 30.817 20
Bernal 5.798 22
Sechura Vice 14.455 23
Catacaos 64.822 25
Cura Mori 16545 25
Piura El Tallan 4934 20
Talara Parifias 84978 18
Subtotal 222349 153
Chira river Pueblo Nuevo
basin de Colan 12.298 23
Amotape 2250 24
Paita La Huaca 10.594 21
Sullana 149.261 22
Lancones 13.302 25
Sullana Querecotillo 24.038 23
Subtotal 211.743

Source: Philine Oft
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3.2 Field research methods
3.2.1 Pilot quantitative survey

A broad household survey for rural areas was developed, based on the guidance
sheets of the Sustainable Livelihoods Framework and the Guidelines for Market
Research on the Demand for Micro-insurance (DFID 1999; USAID 2006).

The main objectives of the survey were to:
e |dentify key risks facing local farmers and the impacts of these on them

¢ Analyse existing coping mechanisms of local farmers with regard to
recurring floods, droughts, crop diseases

e Find out which kind of financial services schemes are demanded and
appropriate for the farmers

¢ Analyse the capacity of the market to support and offer these financial
tools

e Determine the perception and understanding of insurance and estimate
the demand for agricultural micro-insurance.

As the objectives are very broad, it was important to first conduct a pilot study to
test and accommodate the survey according to the needs. The main objectives of
the pilot survey were to finalize concepts, definitions, sequence of questions, the
appropriateness of language, format of the questionnaire, spacing between two
questions, adequacy of space for writing answers, etc., and to obtain first estimates
on the proportions that would make it possible to determine the final sample size,
necessary to reach a chosen precision and confidence level.

It was possible to carry out the pilot study in a total of 20 randomly selected
households in the three designated geographical areas of the region. The particu-
lar procedure for selecting the households was adapted from a method used for
selecting households in rural areas developed by the United Nations World Health
Organization (WHO) for its Expanded Programme on Immunization (EPI) surveys
(Levy and Lemeshow 1999). The major objective of these EPI surveys is to estimate
the immunization coverage, but being a very inexpensive and quick method for
surveying it has been adapted to meet other objectives. In this case, the aim was to
estimate the demand of rural households for agricultural micro-insurance.

In a village, the first walk was to the market place (i.e. Plaza de Armas), then
randomly selecting a direction in which to walk using the randomization function
of a pocket calculator indicating a number between 1 and 4, where 1 stood for
north, 2 for east, 3 for south and 4 for west; this indicated the direction to go for
selecting a household. The households lying in the direction from the starting point
to the town boundary were counted. Depending on the number of households
counted, a random number would be chosen, again using the randomization func-
tion of a pocket calculator, i.e. if there are 20 households, press the randomization
function of the calculator times 19 + 1 and the result is the number before the
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comma, and this number is the selected household (RAN x 19 + 1). After having
conducted the pilot survey, some questions were reformulated, others eliminated,
and new ones integrated, according to the difficulties and experiences during the
pilot study. Before carrying out each survey, the household was informed about
the purpose, scope and duration of the survey.

Community-based field work and research in social sciences raises significant
ethical concerns, which were addressed at each stage of the research, such that the
benefits and difficulties of empirical social research were discussed with the house-
holds. Ethical guidelines were followed, and it was guaranteed to the interviewed
that no personal information, e.g., their names or addresses, would be published or
passed on to anybody. The objectives and aims of the study were explained, and it
was emphasized that the research was not connected to any material, financial or
other aid, but that it served purely academic purposes, aiming at gaining informa-
tion on the livelihoods of farmers households, especially their coping and adapta-
tion strategies with respect to recurring floods and droughts, as well as information
on the farmers' experience with financial services such as credit and insurance.

3.2.2 Sample design

Based on the data collected in the pilot survey, a sample for the final household
survey was designed according to the just mentioned method developed by WHO
(Levy and Lemeshow 1999). In a sample, the major statistical components are
referred to as the sample design and include both the sampling plan and the esti-
mation procedures (Levy and Lemeshow 1999). In a stratified sample, the sampling
frame is divided into non-overlapping groups or strata, in this case a two-stage
stratified sampling was used.

The first stratification consisted of the division of the region into three dif-
ferent geographical areas: the highlands, the lowlands and the Chira river basin.
This stratification was drawn proportional to population size and with the help of
local experts and Geographical Information Systems (GIS) maps. In this first stage,
geographic stratification was judged most convenient because this way the charac-
teristics and differences of the geographical areas with respect to the occurrence of
natural phenomena and the handling of these would best come to the fore as well
as the differing demand for agricultural micro-insurance per area. For the second
stratification, the political divisions of districts were judged to be best, because
thus comparison amongst districts could be made. This stratification resulted in 25
districts from all eight provinces of the region (see Tables 2, 3, Map 1). The sample
size of the districts was drawn disproportionally, meaning that at least 20 house-
holds per district were surveyed in order to allow for comparisons amongst these.

The criteria used to define the number of districts that would be most repre-
sentative for each of the chosen areas were the following:

¢ Type of agricultural activity in the district

¢ Historical occurrence of floods and droughts
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e Districts where the communities are organized and have received some
form of financial service assistance

o Districts that are rather remote and have not received these services in
the past.

There are 123 questions in the questionnaire. The estimation for each of the
respective parameters demands a specific final sample size to gain the specified
precision and confidence. Concentrating on the percentage of farmers who would
buy an insurance to protect their land and crops (question Q.6g), it was necessary
to estimate this percentage accordingly for the final survey. From the pilot study,
there is a first rough estimator (n=20) for this percentage (70 %). Using the calcula-
tor tool “Confidence Interval Analysis” by Gardner and Altman (2000), it can be
concluded that the true percentage in the population is covered by the confidence
level from 46 per cent to 88 per cent with 95 per cent confidence. When estimat-
ing this percentage with a specified precision and confidence, three figures are
needed: 1) a rough estimate for the real parameter 2) a specified precision and 3)
any specified confidence level.

As rough estimators the two confidence levels from the pilot study were used.
When taking the smaller value (46 %) to be a first guess and a precision of +5
percentage points (11 % relative precision) and a confidence of 95 per cent, then
the necessary sample size would be 370. Then, taking the upper limit (88 %) to
be the first guess, the necessary sample size would be 146 with a precision of +5
percentage points (6 % relative precision) (see Table 2). With respect to feasibility,
precision and confidence, sample size was chosen to be around n=500, the confi-
dence level to be the usual 95 per cent.

Table 2: Confidence interval, precision and true proportion for sample size

How to read: If we want a confidence interval of +5 percentage points around the true percentage (propor-
tion), which would be a precision of 11 per cent of the true proportion and if the real proportion has a value

around 46 %, then the total sample size for a simple random sampling (SRS) must be at least 370.

Example for Precision Estimated True SRS-Sample Size
Confidence Interval ( %) | ( % of true value) Proportion ( %) | (at least)
1" 46 370

4615 = [41;51]
464 = [36;44] 9 46 557
46+3 = [37;43] 7 46 920
8815 = [83;93] 6 88 146
88+4 = [84,92] 5 88 210
8813 = [85;91] 3 88 582

Source: Philine Oft
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3.2.3 Final survey

Based on the pilot survey, the first-stage stratification of the three geographical
areas was drawn proportional to population size, but due to financial and logisti-
cal constraints in the highlands, 10 households less than expected (175) and in
the lowlands 10 households (153) more than calculated were surveyed (see Table
3). This means a sampling error of two per cent. The second-stage stratification
of the districts was drawn disproportionately, making sure that in each district at
least 20 households were surveyed. In most cases, even more than 20 households
could be surveyed; only in four districts of the highlands this was not possible for
logistical reasons. Concerning the four districts in the Ayabaca Province, the total
of 20 households at the provincial level still allows comparisons. Geographically,
the district of Parifias in the Talara Province does not belong to the lowlands of
the Piura river basin, but has been included in this stratum as its characteristics are
comparable to the districts of El Tallan and Cura Mori in the Sechura Desert.

From the final survey, given the sample size (n=466) and the percentage of
farmers who would buy an insurance to protect their land and crops (question
Q.6g) being 74.2 per cent, the confidence interval using the calculator tool “Con-
fidence Interval Analysis” can be determined (Gardner and Altman 2000). It can be
concluded that the true percentage in the population is covered by the confidence
interval from 70.3 per cent to 78.2 per cent with 95 per cent confidence.

The survey was conducted during October and November 2007. This time of
the year was chosen because it is a period where the farmers are not too occupied,
as the main cropping season starts in December together with the rainy period.
Hence, it was important to conduct the survey while the farmers had the time for
interviews and before some districts would become inaccessible due to rainfall. For
this purpose, eight undergraduate students with experience in conducting surveys
from the Faculty of Economics of the National University in Piura were hired. The
assistants were made familiar and trained in conducting the survey, all questions
were discussed, and it was emphasized that certain questions or topics needed to
be explained to the household member.

For the survey, the team drove to the specific district in groups of five or six,
and in each village an assistant was dropped to conduct the survey in one of the
households. This way it was assured that the geographic diversity of each of the
selected districts was covered. This could be reached in most of the cases. In some
cases it was not possible to reach the desired number of households for constraints,
i.e., Ayabaca, Montero, Paimas, Suyo and Santa Catalina de Mossa. As the people
in northern Peru and especially in rural areas are very open, asking them for an
hour of their time for conducting the survey was in most cases welcomed.
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Table 3: Final sample size

Geographical | Province District Population Number of Share of
Area (INEI Census 2005) Households |of Total Sample
Highlands Piura Tambogrande 92221 23
Ayabaca 37.444 6
Montero 7.665 4
Paimas 9.761 3
Ayabaca Suyo 12.063 9
Canchaque 9.242 20
Huancabamba | Lalaquiz 5.300 21
Chulucanas 77.880 20
Morropon 14.729 19
Salitral 8.454 21
Sta Catalina de Mossa | 4.512 4
Morropén Santo Domingo 8.010 25
Subtotal 287.281 175 39,8 % 186
Lowlands Sechura 30.817 20
Bernal 5.798 22
Sechura Vice 14.455 23
Catacaos 64.822 25
Cura Mori 16545 25
Piura El Talldn 4934 20
Talara Parifias 84.978 18
Subtotal 222349 153 30,8 % 144
Chira river Pueblo Nuevo
basin de Colan 12.298 23
Amotape 2250 24
Paita La Huaca 10.594 21
Sullana 149.261 22
Lancones 13.302 25
Sullana Querecotillo 24.038 23
Subtotal 211.743 138 294 %

137
Total 8 _ 721.373 466 100 %

Source: Philine Oft
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The household survey was divided into six thematic sections and consisted of a
total of 123 questions, 105 closed-end and 18 open-end. These thematic sections
were the following:

1) Socio-economic characteristics of the household (24 questions)

2)  Characteristics of the agricultural land and crop production
(32 questions)

3)  Risks and vulnerabilities (7 questions)
4)  Coping and adaptation strategies (31 questions)
5)  Experience with credit services (20 questions)

6)  Perception, demand and understanding of insurance services
(9 questions).

The collected material was analysed during the fieldwork period, and the data
of the household survey were being entered into the program “Statistical Package
for the Social Sciences” (SPSS) with the help of two assistants. The closed-end
questions were being systematized in SPSS while the open-end questions were
being systematized in MS Word. This way, much time could be saved, and the
first results of the survey could already be presented at the workshop with inter-
national, national, regional and local experts in April 2008. Here feedback from
national experts and researchers in agricultural financial services as well as from
local farmers was positive. They stated that the reality of the farmers in the region
was accurately depicted.

3.2.4 Focus-group workshops

Important and effective qualitative elements of the field research were the focus-
group discussions that helped in the understanding of the range of perspectives
that exist within the different communities regarding their coping and adaptation
strategies with respect to climatic shocks, such as El Nifio. Focus-groups are un-
derstood as a group of individuals selected and assembled by researchers to dis-
cuss and comment on, from personal experience, the topic that is subject of the
research (Fiinfgeld 2007).

Two focus-group discussions were carried out and covered each of the three
geographical areas. The first was held with representatives from irrigation com-
mittees of the highlands and the second with representatives from irrigation com-
mittees of the lowlands and the Chira river basin. The focus-group discussions
comprised 10 to 15 participants. These discussions complemented the open-end
questions of the household survey regarding local climate indicators and specific
coping and adaptation strategies. It was possible to go deeper and more precisely
into these topics by drawing tables with the participants that represented the dif-
ferent local climate indicators. The coping and adaptation strategies were men-
tioned with respect to the specific crop. The focus-groups also provided relevant
information regarding the demand and availability of financial services.
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The specific participatory method that was used is called the “Metaplan
method". This is a technique that has been developed in Germany in the 1970s
by two brothers, Wolfgang and Eberhard Schnelle (1973), for facilitating large but
also small management teams. The method has become a common procedure
for participatory workshops and can be used as a facilitation or communication
method to develop a common understanding and to brainstorm around a specific
topic. The particularity of the method is the use of specific communication tools
and materials; these include rectangular cards of various colours, pens and display
boards. The advantages of this method are that when the creative process is struc-
tured beforehand and some guidelines for conducting the workshop are available,
it avoids the long drawn-out, inconclusive and time-wasting processes often found
in participatory methods. The disadvantage is that the specialized materials are
costly, but since these were provided by GTZ, this did not present a limitation.

3.2.5 Interviews at institutional level

Aside from the farmer households, the study focused on gathering information
from relevant local and regional farmer authorities and from other key informants
that were familiar with agricultural practices, coping and adaptation strategies with
respect to El Nifio, and the availability of financial services for agriculture in the
area.

At the local level (district and provincial), the most important resource persons
were staff of the water committees and irrigation commissions who provided in-
formation on the organizations and on their role for making sustainable use for the
water. Representatives of producer organizations provided information on the type
of financial services and technical assistance that farmers belonging to the specific
association receive.

At the regional level, the municipal banks provided important information re-
garding the evolution of their agricultural credit portfolio and the previous co-
operation with other institutions regarding possible insurance schemes. The lo-
gistic support during the fieldwork coming from the Caja Municipal de Piura was
highly appreciated and shows the profound interest of these institutions for insur-
ance solutions to further develop their agricultural lending portfolio. Information
regarding local history, and the political and economic development in the area
could best be obtained from the regional research centre, Centre for Research and
Promotion of the Rural Population (CIPCA) , but of equal value were discussions with
local and regional government officials, representatives of the regional Agricultural
Ministry and other relevant regional government bodies.

3.2.6 Workshop with experts

Another important qualitative method frequently used and applied in development
practice, is the organization of a workshop with international and national experts
and representatives of relevant local institutions. The programme and organization
of the workshop was planned during February and March 2008, and the work-
shop was held on 2 and 3 April 2008 with 50 participants. Almost all the invited
speakers and participants attended, even though, as is usually expected for these



3. Research Methodology 42

events, none of the travel and accommodation expenses could be covered by this
research. The expenses were covered by the relevant organizations. The GTZ office
in Piura and the Caja Municipal de Piura institutionally represented the workshop
and covered catering and logistical expenses.

The general aim of the workshop was to determine the possibilities for offer-
ing agricultural insurance schemes and to analyse the capacity of the market to
support and offer financial instruments in the region. The specific objectives of the
workshop were to:

e Establish a discussion space about financial instruments for the agricultural
sector regarding disasters and climate change

e Identify the financial instruments offered in the region

¢ Provide a diagnosis of the possibilities for offering agricultural micro-
insurance schemes and other related risk-transfer mechanisms.

It was judged that the best method for drawing together and compiling the
necessary information for the above-mentioned objectives was the organization
of an inter-institutional workshop. An essential starting point for the development
of the workshop on the first day was the presentation of the legal framework for
micro-insurance by the National Regulating Board, i.e. the SBS). This information
was complemented by presentations on behalf of financial institutions working in
the region regarding their experience with agricultural lending and their offer of
other financial instruments. Later, regional producer associations presented their
experience and offer of financial services and, if available at all, the types of tech-
nical assistance offered to their members. These presentations were followed by
talks on disaster risk reduction, first by the author who reported on the field re-
search and the results of the household survey regarding the local reality of the
farmers in the region and then by a DRM expert, who discussed common percep-
tions and misconceptions in disaster risk management. The second day, officials
from the MINAG presented their objectives regarding a national agricultural insur-
ance fund and the recent advances made. Further, an international expert in agri-
cultural insurance matters from Mexico, being Consultant of the MINAG in Peru,
presented possible schemes as applied in different countries. Finally, a national
insurance company presented first experiences with agricultural micro-insurance
in a new pilot project in another region of the country.

In the afternoon sessions participants were grouped in order to gather specific
information for the achievement of the workshop's objectives. While the first day
covered an assessment of the offer of agricultural micro-credits, the second day
was dedicated to the discussion of possible agricultural micro-insurance schemes
in the region. The specific participatory method that was used was the Metaplan
method, the same one that was used for the focus-group discussions.
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Picture 1: Participants of the workshop, April 2008

Source: Philine Oft

The results of the workshop were:

¢ Diagnosis of the financial instruments currently offered to farmers in the
region

e Criteria and orientation for offering financial instruments including insurance
for the agricultural sector against disasters and climate change

¢ Suggestions on possible financial schemes, in particular insurance schemes to
be offered in the region in the future.

3.2.7 Secondary data

The above-mentioned research methods combined with secondary data such as
local historical literature, combined with project reports and government grey
literature have shed light on the impact of natural disasters on local farmers, their
coping and adaptation strategies and the possibilities for using micro-insurance or
other financial services to foster the resilience of local farmers.

Most of the secondary literature was collected in the libraries in Bonn, Lima
and Piura, as well as in the internet through access to certain journals. However,
concerning the reality of farmers in Piura, it is important to highlight two excellent
research centres in Piura and Lima, as these provided most valuable information
for this study. The research centre in Piura is named CIPCA, where important and
relevant literature regarding the history of the region, the reality of the farmers
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and their access to financial instruments is available. Some of the documents can
be downloaded from the internet (http://www.cipca.org.pe/), but most of their
publications need to be consulted on the spot. Most of the literature concerning
the livelihoods of smallholders as well as on the availability of credit for rural ar-
eas can be consulted at the Institute for Peruvian Studies (IEP), a research centre
based in Lima. Most of the literature provided by IEP is also available online (http://
www.iep.org.pe/biblioteca.htm). Moreover, a contact could be established with
an expert, Carolina Trivelli, who had specifically researched some of these issues
in the region and who participated in the workshop in April 2008. Other impor-
tant information was gathered from local, governmental and non-governmental
institutions.

3.3 Difficulties encountered during field research
3.3.1 Missing data

Unfortunately, the sample survey procedure with probability sampling is sensitive
to missing data. Itis very rare to obtain complete data from all of the units sampled.
For some units, the sample survey may obtain no information at all, and for other
units the survey may provide information on some but not all of the items ascer-
tained (Levy and Lemeshow 1999).

A common problem with random samples is the selection bias, i.e., meaning
the inclusion of individuals in the study that are not representative of the target
population. This might occur because of inappropriate sampling frame or methods
or because those sampled refuse to participate in the study. If the percentage of
non-response is more than five per cent, the results of the study are likely to be
biased. As the sampling frame and methods have proved to be appropriate, and
the sampled population did not refuse to participate there is no selection bias in
this study, and the sample design is stratified randomly, with less than two per cent
missing data. So, the results of the survey show almost no missing data. This was
been confirmed during the institutional workshop in April 2008. Expert researchers
from IEP, farmers and other institutional representatives commented that the data
presented reflected the reality of rural Piura.

3.3.2 Non-sampling errors

Common errors affecting surveys often are based on sampling errors. However,
the validity of a survey can be affected by a variety of other errors, commonly
referred to as non-sampling errors, i.e., errors that are not related to sampling.
These non-sampling errors can be random or systematic. The former result from
estimation and can usually be avoided if a large enough sample is used, while the
latter tend to systematically accumulate throughout the entire sample and cannot
be reduced by augmenting the sample size.
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The study tried to overcome these types of errors in different ways:

* Response errors: these errors occur when data have been incorrectly given,
asked for or documented, and can be due to difficulties with the question-
naire, interviewer, respondent or survey process. For instance, households
are usually reluctant to divulge their monthly income, and it is also very
difficult for farmers to calculate their monthly income because they gain
seasonal income. Therefore, in the final questionnaire the first question was
“what was your expenditure in the last month?", followed by “what was
your income in the last month?". Moreover, questions were asked on the
seasonal expenditures for crop production and the income from seasonal
crop production. This way it was possible to gain a more precise account
of the actual monthly income of the farmers' households.

e Interview bias: biases appear in research findings because of the social nature
of the interview. There are three major sources of such bias: the interviewer
(who may, for example, have prejudices or ask leading questions), the
respondent (who may wish to lie or evade questions) and the actual inter-
view situation itself (especially the physical and social setting). Hence, the
interviewer can influence how a respondent answers the survey questions,
which might happen when the interviewer is either very friendly or distant
to the interviewed. To avoid this type of error, only trained interviewers were
hired and additionally they were trained in specific survey techniques, such as
to ask the questions in a certain way by remaining neutral and respecting
ethical guidelines.

® Processing errors: processing errors can occur while coding, editing or
entering the collected data into the statistical program SPSS. In order to
avoid and minimize these types of errors, only professionals in coding
and data entry were employed. Additionally, the coded and entered data were
verified and checked several times after entering.

3.3.3 Difficulties during Field Research
Field research was unproblematic for the following reasons:

e First, familiarity with the area, culture, language and people existed before-
hand, the author having lived and worked previously in the region for two
years. The language in Piura is Spanish; even in the countryside there is no
indigenous language, like Quechua, common in the southern regions of the
country.

¢ Second, the political environment is currently peaceful in the research area.
During the years of terrorist attacks of the Shining Path in the 1980s, field
research would have been impossible. However, as the socio-political
situation is calm, it was possible just to go into the different villages and to
knock on the farmers’ doors or to find them on their field and ask them if
they had time for a questionnaire.
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e Third, the farmers and their wives were usually very open and patient during
the questionnaire, which took about one hour. Many started telling stories
and provided details that were useful for the research but that were not asked
for specifically in the questionnaire. This information was written down in
a separate booklet.

e Fourth, the assistants hired for conducting the survey had been trained be-
forehand for two days, and as they were all experienced surveyors, all of the
466 questionnaires were valid.

3.4 Steps and tools for data processing and analysis

The farmer household survey in 466 households was the most time-consuming
activity of data entry and processing. For this purpose, two assistants were hired
to work on the data entry and processing into SPSS during approximately two
months. Necessarily, these assistants had helped in conducting the household sur-
vey. The open-ended questions of the survey were entered into MS Word. After
systematizing all comments, these were put into tables according to categories that
were created along the similarity of the answers. This way it was possible to cate-
gorize and systematize the qualitative information from the open-ended questions.

Focus-group discussions were held making use of the Metaplan method, and
the participants actively wrote cards and reflected about specific topics. Specific
material and questions had been prepared beforehand for the focus-group discus-
sion, and during the workshop these questions were asked and the participants
responded by writing cards and pinning them on a board. An assistant was hired
in order to help systematize the discussion and two other assistants helped in
moderating the workshops.

Interviews were not transcribed word by word, but instead during the inter-
view only a few notes were taken, selecting the most relevant comments and infor-
mation. This way, only the most important information was systematized in a small
notebook, which was carried along everywhere to take notes of ideas, comments
and thoughts.

Finally, the institutional workshop was taped, thus the two days of presenta-
tions and group work could be documented. The same assistants were hired to
type the information that had been recorded. The only inconvenience was that
some moments of the recordings were not always of good quality, and due to
a technical failure of the tape recorder, the discussion during the group work of
the first day could not be systematized. The presentations, programme and docu-
mentation of the workshop are available at the following website: <http://www.
riesgoycambioclimatico.org/tallerPiura/index.html>. This way the information is
directly available to local participants, stakeholders and partners in the research
process.
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4. Livelihoods context: characteristics of rural households in Piura

Since the 1990s, the concept of “sustainable livelihoods” has become increasingly
important in the development debate. This concept is based on the ideas of the
capability approach developed by Sen (1985) focusing on what a person can do or
can be, depending on what he/she has. Hence, the major focus of this approach
is the realization that the poor do make use of different resources, even if they do
not have access to the necessary financial resources through regular earnings or
savings, to pursue their livelihood strategies. The livelihoods approach is concerned
with these poor people and seeks to understand their assets and capital endow-
ments and how they use different strategies to turn these into positive livelihood
outcomes (DFID 1999). Making use of the livelihoods approach (see Figures 2 and
3 in Chapter 2.1.1), the livelihoods of the households in rural areas in the region of
Piura are analysed and the effectiveness of existing coping adaptation strategies
are assessed.

The framework views poor people as acting in a context of vulnerability where
they have access to certain assets or other factors that allow them to reduce their
poverty. In the following, a short overview of the range of assets, their relations
and interdependencies as well as of the prevailing social, institutional and political
environment and structures that influence the livelihoods, strategies and outcomes
of the rural households is given.

4.1 Livelihood assets

The livelihood assets are the five capitals or assets that make up a person’s liveli-
hood (DFID 1999). The terms human, natural, financial, physical and social capital
are used, although not all the assets are capital stocks as used in economics. The
particularity of the pentagon is the importance of existing inter-relationships be-
tween the various assets. The heart of the pentagon represents no access to assets,
while the outer limits represent maximum access.

4.1.1 Human capital: labour and education

Human capital refers to the skills, knowledge and good health that allow people
to pursue their livelihood strategies in order to achieve their livelihood objectives.
At a household level, this capital can be measured based on the amount and qua-
lity of labour available (DFID 1999). In the rural context, the amount and quality
of labour at the household level might be of greater importance for the immedi-
ate livelihood. This section will provide an overview of the human capital that
was identified in the extensive household survey in 466 households. When talking
about human capital with reference to livelihoods, a quantitative and qualitative
dimension can be conceptualized. The quantitative dimension refers to the struc-
ture and composition of the household, whereas the qualitative dimension refers
to the educational background, skills and health, as well as age and gender of the
respective household member.

Human capital is generally measured based on the labour force in a household,
which is dependent on the number of people that are working in the household.
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The average of five people per household confirms data from the 2005 census
(INEI 2005). In rural areas, most of the households had four to six people in the
same household (see Picture 2).

Picture 2: Household size in rural areas

Source: Philine Oft

For the majority of the households, the main economic activity is agriculture
(77 %), about seven per cent additionally practice another activity, and only 3.2
per cent have livestock holding as a main activity (see Table 4). The diversification
of economic activity is very low; the results show that less than 10 per cent of the
households pursue more than one economic activity. The diversification of income-
generating activities is higher in the Chira river basin and in the lowlands as in the
highlands. This shows the extreme vulnerability of about 85 per cent of the house-
holds to natural phenomena as they solely depend on their land and agricultural

products.
Agriculture |Livestock | Agriculture & |Other
other activity

Highlands 771% 29% 51% 14.9% 100%

Table 4: Main economic activity

Main activity of
Household member/Area

Lowlands 78,3 % 33% 8,6% 99% 100%

Chira 75,9% 3,6% 73% 13,1% 100%

Source: Philine Oft
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Generally, scholars argue that education is an important precondition to cope
with vulnerability and for escaping the poverty trap. With regard to the actors in
the Piuran countryside, it can be said that formal education does not necessarily
signify an essential asset in pursuing their livelihoods. Gaining expertise and know-
ledge in pursuing agricultural activities can be gained through superior education
but also through experience and practice, such that formal education does not
show a clear advantage for a better livelihood. However, education can offer more
opportunities for working in other areas and can facilitate a greater diversification
of income-generating activities.

Table 5: Level of education

Education level/Area

Highlands 9,1% 49,7% 32,0% 9.1% 100%
Lowlands 54% 63,5% 26,4% 4,7% 100%
Chira 10,9% 63,5% 21,9% 3,6% 100%

The lack of formal education does not show any disadvantage regarding agri-
cultural activities, and higher education is not a guarantee for higher earnings. The
survey shows low education levels of the households, where most of the members
only have completed primary school (58.3 %), and only six per cent have pursued
superior education (see Table 5). It can be highlighted that amongst the household
members the number of illiterate women was far higher than that of men, and with
respect to higher education far less women had reached this level compared to
their male counterparts. Furthermore, it is interesting to note that, especially in the
highlands a high percentage (9.1%) of household members have higher education,
and a higher percentage of people have completed their secondary education than
in the other two geographical areas (32 %). A generally known fact is that, owing
to the geographic remoteness of the area, some families are keen on sending their
children to university in the regional capital Piura. Education is seen as a means to
move away from rural areas and to achieve a higher standard of living. The lack
of education can be a handicap when people wish to switch from agriculture to
another professional sector, or if they wish to pursue additional activities besides
agriculture. It is more the experience in the management of crops, especially with
regard to periods of water scarcity and water abundance, than formal education
that helps the people to improve their economic situation in the agricultural sector.
In contrast to formal education, a healthy body is seen as a necessary precondi-
tion to be successful in the agricultural sector, as the work in the field is an almost
exclusively physical activity.

Source: Philine Oft
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Human capital in terms of labour resources of a household and physical health
plays a crucial role in the pursuit of a secure livelihood. The higher the number of
earners in a household and the better their health, the higher is their livelihood
security. The vulnerability of the surveyed households is expressed in the low diver-
sification of income-earning activities, as explained earlier; most of the households
pursue only one activity, mainly farming, to gain an income. Additionally, the vul-
nerability to external shocks is increased due to the fact that in most households
only one or two members are earning an income, and hence the diversification is
also low in terms of labour force. Agricultural activities are highly dependent on cli-
mate, and thus are exposed to high risks. This will be discussed when talking about
climate-based shocks, seasonality and the vulnerability context of the households.

4.1.2 Financial capital: household incomes and savings

Financial capital represents the financial resources that people use to achieve their
livelihood objectives. The term means both flows and stocks of financial capital
that can contribute to the households' consumption or production. It represents an
important part of sustainable livelihoods, namely the availability of cash or credits
that make it possible for people to pursue different livelihood strategies. According
to the UK Department for International Development (DFID) sustainable liveli-
hoods guidance sheets (1999), there are two main sources of financial capital.
First, available stocks or savings, e.g., cash, bank deposits or liquid assets such as
livestock and other valuable goods, and second, regular inflows of money, such as
earned income, pensions or other transfers from the state or remittances.

Information regarding income is difficult to gather in the countryside, because
especially farmers gain their income seasonally from the sale of the crops, and from
this sum they reduce what has been invested in inputs and in the production of the
crops. Not all farmers' households are accustomed to taking account of their earn-
ings and expenses, but as they generally live on just the farming activities, their
income can be determined by asking them how much they gain from the sale of
their crops each season. Another way to double-check the approximate monthly
income information is to ask for the monthly expenses of the household. Around
90 per cent of the households were able to give an idea of their monthly income
and expenses (see Tables 6 and 7).

Monthly Income

0-100 101 - 200|201 - 300 | > 301
in US$/Area

Highlands 54,4% 29,1% 12,7% 3,8% 100%

Table 6: Monthly income

Lowlands 31,0% 46,5% 11,6% 109% 100%

Chira 22,0% 55,9% 17.3% 4,7% 100%

37.2% 42,8% 13,8%

Source: Philine Oft
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Monthly Expense

0-100 101 - 200|201 - 300 | > 301
in US$/Area

Highlands 45 1% 50,3% 3,6% 12% 100%

Lowlands 29,8% 56,3 % 9.9% 4,0% 100%

Chira 19,1% 67,6% 11,8% 1,5% 100%

The results confirm that most of the households in the highlands are in the low-
est income category (i.e. less than US$ 100 a month), while most of the incomes in
the lowlands and the Chira river basin are in the second category (US$ 101 - 200).
Comparing the income with the expenses (see Tables 6 and 7), a typical household
earns and spends between US$ 100 - 200 a month. However, about 30 per cent
of the households earn and spend less than US$ 100 a month. This confirms the
data from regional studies (Fort et al. 2001) and statistical information provided
by the National Institute for Statistics and Informatics (INEI 2005). Other sources
of monetary inflows, such as subsidies or allocations from social funds were not
mentioned by the surveyed households. Only in very few cases pensions and re-
mittances from family members were mentioned as regular inflows of cash; these
were included in the calculation of the monthly income.

Source: Philine Oft

In-kind savings, i.e., in cash, are very rare in rural areas as people are not used
to having enough money to put aside and save. The rule is to live day by day.
People mostly laughed when asked how much they had saved, or they would ask
the interviewer to repeat the question. In the region in general and especially in
rural areas, no real saving culture has developed; 80.5 per cent of the households
affirmed not to have any savings and only 11.6 per cent claimed to have no more
than US$ 30 (see Table 8).

Table 8: Cash savings per households

Cash Savings 0-15 16-30 |>30 No savings
in US$/Area

Highlands 6,3% 12,6% 34%  77.7% 100%

Lowlands 1.3% 7,8% 869% 869% 100%

Chira 4,3% 14,5% 43% 76,8% 100%

Source: Philine Oft
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However, it is assumed that the number of people having cash savings is high-
er, as many households were reluctant to provide this information and understated
the amount or simply denied having any savings. In any case, the households with
farming as their main activity need to have a certain amount of cash for the next
cropping season. But this cannot really be considered as savings, because it is mon-
ey that is put aside in order to be reinvested in the next season. Interestingly, the
households in the highlands have more savings than the households in the other
geographical areas.

Another important type of saving and asset is livestock. A common and wide-
spread coping strategy is to sell an animal in difficult times (see Chapter 5). Live-
stock is important for quickly obtaining cash but also for self-consumption. When
owning livestock, more than 50 per cent of the households had no livestock at all,
and about 30 per cent of the households had at least a male and a female animal
to ensure reproduction.

Summarizing, the monthly income hardly is sufficient to cover the households’
monthly expenses. The situation is similar regarding the expenses for inputs and
production of the crops, where these outweigh the income from the sale of the
crops. Moreover, considering in-kind savings, it can be said that they are practically
nonexistent. Finally, with regard to other types of savings, the households own
some basic assets and livestock, and especially the sale of livestock is considered as
a quick means to get to some money in difficult times.

4.1.3 Social capital: social ties and networks

The concept of social capital has been discussed intensely by social scientists in
recent years, and there is much debate around the term. In the context of the
sustainable livelihoods framework, its meaning concerns the social resources that
people make use of in pursuing their livelihood objectives. These consist of net-
works and connectedness, membership in formalized groups, and adherence to
common rules, norms and sanctions as well as relationships of trust, reciprocity
and exchange (DFID 1999). For the purpose of this study, social capital implies
both personal relationships with family, friends and neighbours, and other informal
and formal memberships in organizations or associations.

The results of the survey show that more than half of the households' social
ties and networks rely on family, friends and neighbours and a third on the peasant
community. Interestingly, the social ties and networks of the households in the
highlands and in the Chira river basin are family and friends, while the households
in the lowlands rely on the peasant community. For this study, it was of interest to
know how these networks have functioned during past natural disasters such as
El Nifio or droughts: most people answered between well and normal. In most ca-
ses, personal and family links are the networks that function well in disaster times.

When experiencing financial difficulties at the family level due to illness, death,
etc., most households again rely on family, friends or neighbours, a majority of
which are in the highlands. In many cases this involves a big community party in
the village where each participant contributes an amount of cash for the family in
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need. The next most widespread strategy for coping with an emergency situation
is the sale of livestock, followed by lending of money, mostly from an intermediary.

In the past, negative experiences have been made with respect to the creation
and management of cooperatives (see Chapter 2). It is therefore not surprising
that only a quarter of the households form part of a product chain. This confirms
the well-known problem in the region of unassociated and highly dispersed small-
holdings. Most of the farmers sell their crops to an intermediary, who frequently
provides credit at a very high interest rate or buys the product at a very low price.
Most households have to rely on these middlemen to sell their products as these
come directly to the house and also give cash in advance for an expected crop.
In many cases, farmers would not need to depend on these middlemen, if formal
credit were to be offered to the households for each cropping season. This would
allow the farmers to have the necessary means for the production of crops, and
at the same time to have access to the necessary financial means needed for the
household.

In emergency situations and disaster times, only a quarter of the households
said to have received help from the government in the past. Trust in governmental
bodies is very low and not much is expected from them in terms of support and
assistance. The same applies to governmental support for the purchase of inputs
for the production of crops. In less then one per cent of the cases did the farmers
receive subsidized inputs or other support related to the purchase of inputs.

To recapitulate in difficult times, the social ties and networks that rural house-
holds rely on are personal and informal relationships such as kinship ties, neigh-
bours and friends. Formal organizations and networks are not very common, ex-
cept the peasant community, and only 23 per cent belong to a formal product
chain. Support from and trust in governmental bodies as an effective manager in
times of emergencies or disasters is very low.

4.1.4 Physical capital: basic infrastructure

Physical capital refers to basic infrastructure and producer goods that are needed
to support the livelihoods of the poor (DFID 1999). Infrastructure consists of se-
cure shelter and buildings and other changes in the physical environment that help
people to meet their basic needs and be more productive. Producer goods refer to
specific equipment that allows the people to be more productive. Physical capital is
conceptualized as productive assets that denote basic services, infrastructure and
housing, as well as other assets and tools available to the farmers for pursuing their
income generating activities.

With regard to shelter, the majority of the households have their own house
or live in an inherited one, and only two per cent rent their shelter (Oft 2009).
Considering the provision of basic services, the results show that 75 per cent of the
surveyed households have access to the most basic services such as drinking water
and electricity, but less than 10 per cent have access to drainage and telephone
services (Oft 2009). It is particularly interesting to note that more households in
the highlands benefit from electricity and drinking water in comparison to other
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geographical areas. The results show that most households benefit from the most
basic services and infrastructure necessary for a decent livelihood, such as housing,
drinking water and electricity.

Looking more closely at the quality of the housing, it can be observed that
most of the houses are not made of material that is resistant to heavy rainfall,
floods and winds. The material used depends on the geographical area. In the
highlands, the preferred material is adobe, and the roofs consist mainly of cor-
rugated iron or tiles. In the lowlands, most houses are made of bricks or reeds and
the roofs of corrugated iron. In the Chira river basin, the materials are more varied,
the houses are made of adobe, bricks, bamboo, and the roofs of corrugated iron,
cement or tiles (Oft 2009).

The materials used can be explained both by their availability in the area and
the available financial capital of the households. For instance, in the highlands,
households generally need stronger materials that are more likely to resist rainfall,
while this is not necessary in the lowlands due to the desert climate and absence of
rainfall in most years (see Picture 3). Nevertheless, although the materials used in
the highlands are stronger and more resistant to regular heavy rainfall, they might
not be sufficiently strong to withstand constant and heavy rainfall such as during
an El Nifio phenomenon.

Picture 3: Typical houses in the highlands, lowlands and Chira river basin

Source: Philine Oft

Summarizing, the majority of the surveyed households have their own shelter
and access to the most basic services. The quality and value of housing is not very
high, and the houses are also very vulnerable to heavy rainfall and floods. Most
households claim to live in a flood-prone area, and in most cases there is no ap-
propriate infrastructure for protection against floods and droughts.

4.1.5 Natural capital: own land and crops

Natural capital is the term used for the natural resource stocks from which resource
flows and services useful for livelihoods are derived. As this study is concerned with
rural households and especially those that pursue agriculture as their main activity,
natural capital for a livelihood is of prime importance, as this is the main means of
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living of most of the surveyed households. According to the survey, 77 per cent of
the households own land, nine per cent have inherited land, six per cent rent it, and
only four per cent do not own any land (Oft 2009).

Table 9: Hectares owned per household

0-1 1.01 - 251-| >5.01ha | Do not
ha 2.5 ha 5 ha own

Hectares
owned/Area

Highlands 263% 32,6% 263% 13,7% 1,1%
Lowlands 425% 255% 19,6% 5,9% 6,5%
Chira 384% 31,2% 152% 8,0% 7.2%

Historically, Piuran coastal agriculture was characterized by medium and large
haciendas, of which a few exceeded 10,000 hectares. As explained in chapter 2,
the Agrarian Reform in 1969 radically altered this agrarian scenery by expropriat-
ing the owners of the haciendas and converting them into state-led cooperatives.
In the years after the military government, the cooperatives that were not func-
tioning well were dissolved, a process called fragmentation, which led to changes
that were even more radical than the reform. While the agrarian reform tried to
maintain the operative scale of the haciendas through cooperatives, the process
of fragmentation created a new massive sector of smallholders (Fort et al. 2001).
Hence, smallholders (86 %) are prevailing and most of them own only O to 1 hec-
tare (35 %), followed by 1.01 to 2.5 hectares (30 %) and 2.51 to 5 hectares (21 %)
of land (Table 9). Less than 10 per cent own more than five hectares; most of these
live in the Chira river basin (8.0%) and in the District of Tambogrande (13.7%)
(here included in the highlands).

Source: Philine Oft

Regarding financial services for the poor, it is known that the most common
guarantee for obtaining a credit at a formal credit institution is the land title. When
asking about the possession of a land title, the impression was that in most cases
the respondent felt uncomfortable with the question. It seems that the people
were not honest, as the result shows that 62 per cent have a title, which is surpris-
ing. Furthermore, it also seems as if the respondents were confused about the dif-
ference between a land title and a certificate of possession. Hence, probably many
of the respondents that said that they had a land title but in reality only had a cer-
tificate of possession. In the case when the land belongs to a peasant community,
the farmers have a certificate for their individual share of the communal property.
The difference between a title and a certificate is that the former is registered in the
official state public agency (PETT or COFOPRI), while the latter is only registered
at the local level (Municipality). For obtaining a credit at a formal credit institute,
the official title is usually asked for.
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With regard to water abundance, 64 per cent of the households claimed that
their lands were in a flood-prone area, of which 27 per cent are in the lowlands.
Looking at water scarcity and drought proneness of the land, it is surprising that 77
per cent of the households stated that their land was situated in a drought-prone
area and that they experienced water scarcity quite frequently (Oft 2009). As ex-
plained briefly in chapter 3, mainly the lowlands and the Chira river basin experi-
ence very little rainfall, and thus water scarcity is a well-known problem, especially
during long periods of time without the occurrence of an El Nifio phenomenon.
However, interestingly, most households that stated that their land was situated
in a drought-prone area were in the highlands. This can be explained by the fact
that these households are not used to frequent water-scarcity periods and thus are
more affected by these shocks.

The main crops cultivated by the surveyed households in the three geographi-
cal areas are the following. Traditionally, the lowlands used to be one of the most
important cotton producing valleys in the country. However, the production of the
famous pima cotton has been decreasing in the last 20 years. Other producers,
such as the USA, have become the major producer of this type of cotton and as
a consequence the price is very low. In Peru, cotton production is commercialized
by a monopoly called the Romero Group. This means that the price for cotton is
relatively low, and most of the surveyed farmers who stated that cotton was their
main crop added that they would change to another crop in the following year as
cotton was no longer profitable. Cotton is also very vulnerable to diseases, which
means that inputs for production and treatment of infested crops are generally
quite expensive. Hence, in the lowlands the production of cotton is followed by
the production of maize and rice, but this could significantly change in the coming
years. In the Chira river basin, mainly maize, cotton, banana and rice are cultivated.
In the highlands, a greater variety of crops is found. Traditional crops there are
coffee, cocoa, sugar cane and beans, in comparison to mango, banana, maize and
rice at lower altitudes.

Natural capital is the term used for the natural resource stocks from which re-
source flows and services useful for livelihoods are derived. Consequently, natural
capital is very important for those who derive all or part of their livelihoods from
resource-based activities (farming, fishing, gathering in forests, etc.). However, its
importance goes well beyond this, as no human being would survive without the
help of key environmental services and food produced from natural capital (DFID
1999). Knowing that farmers and livestock herders highly depend on natural capi-
tal, it was of interest to know the aims of these with regard to cultivating crops,
grassland and forests on their land. The aim of cultivating crops is to sell them to
the market as well as for subsistence purposes. With regard to grassland and for-
ests, it was of interest to know if conservation was actually practiced by farmers,
as there is a general problem of water scarcity which has been exacerbated through
constant deforestation in the region. According to the survey, only two per cent
of the households claim to actively practice conservation measures on their land,
and this only in the highlands. Although low, the percentage is important, as cur-
rently the creation of conservation areas is planned by the regional government
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and NGOs. However, until now only a few projects have yet been implemented in
the region, and thus not many farmers are familiar with conservation measures.

4.2 Vulnerability context

The vulnerability context as is commonly used in the SLA describes the environ-
ment in which people exist. According to this approach, people's livelihoods and
assets are conditioned by climate-related shocks and trends, which they cannot
influence or control. The factors that make up the vulnerability context of the
poor are important because they can have a direct impact upon people’s asset
status and the options that are open to them in the pursuit of favourable livelihood
outcomes (DFID 1999). Shocks can be of different origin, e.g., poor human health,
natural and economic disasters, conflicts or the health of crops and livestock. They
can destroy assets directly (floods, storms and droughts) or can force people to
abandon their home and land. Trends can include resource trends or conflicts,
national or international economic trends, trends in governance, as well as techno-
logical and population trends.

4.2.1 Shocks: El Nifio, water scarcity and abundance

Analysing the environment in which rural communities in Piura exist, it is important
to reflect upon the natural climatic phenomena and hazards existing in the region
that potentially affect the farmers’ livelihoods. The region of Piura is of great im-
portance to the Peruvian economy, and it has a great potential for agricultural
exports, fisheries, and touristic development, generating important income for the
country. However, the region has been exposed to extreme climatic events, such
as El Nifio and recurrent droughts, and also has a high vulnerability to the impacts
of future climate change (CONAM 2004).

In Peru, EI Nifio has been associated with great ecological and socio-economic
disasters, especially in its coastal areas. These impacts have been primarily associ-
ated with torrential floods in northern Peru and devastating droughts in the south.
The damages caused by the 1982-83 and 1997-98 El Nifio in Peru were equivalent
to seven per cent and five per cent of the GDP respectively (Hoff et al. 2003).
La Nifa events cause cooler temperatures and droughts. The years in-between
El Nifio events are usually dry and characterized by water scarcity, especially in the
lowlands.

The impacts of El Nifio on agriculture are: a decrease in exports and in families’
incomes, and an increase in poverty, diseases, migrations and unorganized urban
expansion, as well as economic recession in agricultural and livestock activities.
The development of agriculture in the Piura river basin will be vulnerable to the
consequences that climate change might cause, e.g., flooding, heavy rainfall, mud
and landslides, biological events, more frequent and intense El Nifio, and more
frequent and intense periods of drought (CONAM 2005).

Being concerned with the impact of floods and droughts on the farmers’ liveli-
hoods, several questions were asked during the survey concerning the experience
and impact of these events on the economic situation. The first appraisal obtained
from the information is that the households are frequently suffering from climatic
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shocks (see Picture 4). Furthermore, they are aware of the presence, unpredict-
ability and impact of these climatic shocks. About 60 per cent of the households
had experienced floods on their land, with 55 per cent declaring the losses to have
been serious. More than 60 per cent suspect that heavy rainfall or flooding is likely
to affect their crops and land in the future. Regarding water scarcity and drought,
only 30 per cent of the households had experienced this and 20 per cent classified
the losses as serious (Oft 2009). Interestingly, more than 70 per cent expect water
scarcity and drought to affect their land and crops in the future.

Picture 4: Water scarcity and water abundance

Puente Independencia in the lowlands, Oct. 2007 Puente Independencia in the lowlands, Feb.2008

Rice production in the lowlands
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Waiting for daily water quota in the Chira river basin

Source: Philine Oft

When asking the farmers which of the mentioned events has a greater nega-
tive impact on their livelihood, 65 per cent of the farmers said that all three events
(floods, droughts and crop diseases) equally negatively affected their livelihood
(Oft 2009). These have a negative effect on the economic situation of the house-
holds, due to losses in the production of the crops. Additionally, in the case of crop
diseases, large amounts of money frequently have to be invested in the treatment
of the crops. Of particular significance is the fact, that between 60 and 85 per cent
of the households expect these events to occur again in the future.

Another way to find out about the shocks and economic situation that the
households actually experienced was to ask the people how they would qualify
each of the last ten years with regard to their economic well-being and livelihood.
The farmers were asked to give reasons for their degree of economic well-being
in a specific year. The year 1998 presents a very interesting case, because it be-
comes clear that El Nifio had many positive aspects, i.e., almost as many positive
as negative comments were made. More precisely, it is revealed that in Piura, a
region characterized by water scarcity and desert climate, the periodical El Nifio
provides the region with the necessary water resources and allows the trees in
the dry forest to recover from the dry years and new ones to grow. In 1997, the
government sowed carob tree seeds in the most desertified parts of the dry forest,
which allowed for reforestation with the following El Nifio. Furthermore, livestock
herders that live in the Sechuran desert profit from the rainfall, which results in
sufficient grass and pasture for their animals. In dry years, the livestock frequently
suffers, and herders are often obliged to sell their cattle at a very low price to
herders from other regions that have a different climate, i.e. Lambayeque and
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La Libertad. Moreover, the comments that classified the year 1998 as “bad" were
related to the loss of crops due to heavy rainfall and flooding, followed by concern
for the destruction of infrastructure such as dams, canals and irrigation systems.
From a DRM and environmental perspective, this means that if appropriate pre-
vention measures were taken, e.g., flood protection infrastructure built, the flood-
ing and destruction of crops as well as of the infrastructure could be avoided, and
El Nifio would bring positive effects.

For most households, the year 2007 was classified as normal, but 12 per cent
also said that it was a good year. Looking at the qualitative comments from the
farmers, the reasons for judging the year as “good" were that the climate for crop
production and the prices for the sale of the products were satisfactory, and other
positive factors such as the construction of a well and technical support from the
municipality (Oft 2009). Reasons for classifying the year as “normal” were low
prices for the sale of products and high input prices for crop production as well as
regular income. Those households that said that the year was bad, named finan-
cial problems, low prices for the products and drought or abundance of water as
reasons.

In brief, it can be confirmed that the households frequently suffer from climatic
shocks, and although being aware of their presence, unpredictability and impact,
they cannot prevent or cope with them appropriately. The specific coping and ad-
aptation strategies of farmers regarding water scarcity and water abundance will
be discussed in the following chapter.

4.2.2 Trends: globalization and climate change

Trends may or may not be more benign than shocks, but they are more predict-
able. Trends have a particular influence on rates of return to livelihood strategies
(DFID 1999).

Globalization

Globalization is a term used to describe the way countries are becoming more in-
terconnected both economically and culturally. This process is the development of
an increasingly global economy market marked especially by free trade, free flow
of capital and the tapping of cheaper foreign labour markets (Merriam-Webster
Dictionary). In the context of this study the term refers exclusively to economic
globalization.

In Peru, as in most countries, globalization offers new opportunities but also
has negative consequences. Here special attention is given to the agricultural sec-
tor. On the positive side, globalization is considered as an opportunity because it
allows elevating the technical level of the sector while increasing competitiveness
in order to participate in international agricultural markets. Globalization allows
for the creation of major possibilities to produce products of high profitability and
quality oriented to the export markets. This allows an increase in foreign currency
for the country and consequently in the standard of living. The economic policies
of globalization are mostly of neoliberal origin, where the free market is the funda-
mental means of exchange searching for major efficiency in the production of food
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and seeking to satisfy the necessities of an exponentially growing population. Try-
ing to take advantage of opportunities given through globalization, the necessity
for farmers to be more competitive is leading to an increasing number of farmers
joining organizations and product chains in order to be stronger as a group and
thus to access new markets and achieve better prices, although the latter might not
always be higher than at the local or national market level.

On the negative side, globalization presents social, political, economic and cul-
tural disadvantages. As a consequence of globalization, certain social problems
emerge such as the increase in poverty due to neoliberal policies that seek to find
the cheapest labour force in the world. Prices for agricultural products are con-
stantly decreasing, which means very low profits for the farmer, as the prices of
inputs are increasing, and the rate of return is decreasing. The rate of return is the
amount of money gained or lost on an investment relative to the amount of money
invested. Generally, farmers invest considerably in the production of their crops,
i.e. approximately US$ 1000 per hectare, while returns are low. Furthermore, it is
very difficult for farmers to enter into niche markets and be more competitive by
producing organic products, as the costs of certification are too high. Especially,
the situation in the agricultural sector in Peru is problematic, as most of the far-
mers are unassociated smallholders, meaning that they do not belong to a product
chain or producer association. They thus cannot sell their products directly to the
chain or organizations. The majority generally sell their products to a middleman.
This way, most farmers usually receive a very low price for their product. It thus
becomes clear that trends can have an influence and may condition the farmers’
livelihoods. However, farmers often blame the government for high input prices
and low product prices and are not aware of the fact that these costs are depend-
ent on the world market. For instance, in 2008 the prices of basic food products
such as wheat, milk, potato, etc., have risen due to the worldwide economic crisis,
but the people blame the national government for this.

Governance trends in Peru are closely related to globalization trends, i.e. since
the 1990s, when globalization and economic structural adjustment programmes
had just begun, the economic policies of the two Fujimori governments (1990-
2000), followed by the Toledo government (2001-2006) and now of the govern-
ment of Alan Garcia have been to open up the Peruvian economy to the world and
to try to integrate Peru into the globalized economy. However, while at the govern-
mental level there is a trend for policies marked by free market and free commerce,
at the civil society level protest and peasant movements can be observed. The
former has resulted in the signing of various free trade agreements such as with
Chile, USA and possibly China. The movements and protests demand that the go-
vernments pay more attention to domestic issues, e.g., support of farmers, peasant
communities and organizations in the modernization of agricultural management
techniques and in organization and efficiency. As of now, only the farmers that are
organized into producer associations and those that own and manage medium-
to large-size lands are sufficiently competitive to be able to participate in export
markets. The majority of the farmers do not, however, belong to any producer
association or product chain, so they are not able to participate in these markets
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due to low organization and productivity levels. Technical and financial assistance
is basically missing for these groups.

Climate change

The current world-wide concern about the impacts of global climate change on
the economy and human health has its origins in the insistent warnings formulated
a long time ago by the scientific community. The concern has been deepened in
recent years due to the observation that many of the current disasters such as
extreme flooding, extremely hot summers and cold winters, retreat of the glaciers,
reappearance of endemic illnesses previously almost under control, loss of species,
etc., can be attributed to the rise in average temperature as a result of the accumu-
lation of greenhouse gases in the atmosphere. There is increasing evidence that cli-
mate and environmental changes are not solely due to the earth's natural cycle, but
are enhanced by human activities and emissions. In order to provide decision mak-
ers and others interested in climate change with a scientific basis about the causes
of climate change, its potential environmental and socio-economic consequences
and the adaptation and mitigation options to respond to it, the Intergovernmental
Panel on Climate Change (IPCC) was established in 1988 by the World Meteoro-
logical Organization (WMO) and by the United Nations Environment Programme
(UNEP). IPCC is a scientific body that provides information based on scientific evi-
dence and reflects existing viewpoints within the scientific community. The rich-
ness of the scientific content is achieved through contributions from experts in
all regions of the world and all relevant disciplines including, where appropriately
documented, industry literature and traditional practices (IPCC 2001).

In Latin America, Peru is one of the countries most vulnerable to climate
change in terms of water scarcity due to the retreat of the Andean glaciers. Some
of the principal findings of the Third Assessment Report (TAR) (IPCC 2001) that
are relevant for this study are that the glaciers in Latin America have retreated
drastically in the past decades, and many of them have disappeared completely.
The regions most affected by climate change are the Peruvian Andes, the south
of Chile and Argentina. Peru, with its 20 mountain ranges with glaciers, has lost
22 per cent of its glaciers during the last 27 to 35 years. This implies loss of water
resources equivalent to 7,000 MMC, and the subsequent loss of hydroelectric en-
ergy (non-pollutant) generation capacity (around 60 % of energy generated in the
country) (CONAM 2008). The melting of glaciers can also have contributed to the
reduction in the water volume and flows of the rivers in the country. The sea level
rise will affect the mangrove ecosystems, negatively impacting fishing activities in
many parts of Latin America. The flooding and costal erosion resulting from the
sea level rise in combination with river overflows will affect the availability and
quality of water. The intrusion of marine water will reinforce socio-economic and
health problems in these areas. Further, many illnesses such as malaria and dengue
fever in Latin America are related to the warm and humid environments in which
they develop. Climate change could influence the frequency of outbreaks of these
ilinesses if the variability of its principal control phenomenon, i.e. El Nifio, changes.

In particular, the impact of climate variability related to El Nifio on the
agricultural sector has also been extensively documented in the TAR (IPCC 2001).
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Projected impacts of climate change include an increase in magnitude and frequen-
cy of strong El Nifio events, as well as extended periods of drought and, on the oth-
er hand, loss of soil fertility and degradation as a result of increased precipitation,
both of which will negatively impact on agriculture and food security. Further, the
findings include a shortening of growing cycles for cotton and mango on northern
coastal regions of Peru during El Nifio due to the increase in temperatures (IPCC
2001). Various fungal diseases in maize, potato, wheat and kidney beans during
El Nifio years will also increase, due to an increase in temperature and humidity.

It follows that in Latin America, even without climate change, countries face
regular climate risks including variable rainfall, droughts, floods and windstorms.
Climate variability is associated with both El Nifio and hurricanes, which are com-
mon in the region. The vulnerability of Peru in relation to climate change can be
estimated by the impacts of El Nifio, a clear example of how climate variability
affects the country’s capacity to reach sustainable development. In 1998, El Nifio
caused losses and damages estimated at US$ 3,800 million (CAF 2000), equivalent
to 4.5 per cent of the national GDP. These losses may be even higher in the fu-
ture, if measures to reduce the vulnerability and to encourage adaptation strategic
measures are not taken (CONAM 2008).

Concerning northern Peru and especially the region of Piura, much research
has been conducted on the analysis of the causes and effects of El Nifio, especially
by the National Council for the Environment (CONAM), which in May 2008 be-
came the Ministry of Environment (MINAM). For instance, the study concerning
the country's vulnerability with respect to climate change related to the experi-
ences during the two mega El Nifios 1983 (Marticorena 1999). Amongst others,
Michael Glantz (1996, 2000) looked at the impacts of El Nifio and La Nifia on
climate and society, Juan Tarazona et al. (2001) were concerned with the biological
and social impacts of El Nifio in Latin America. Eduardo Franco (2007) studied the
social responses to El Nifio and climate change.

5. Coping and adaptation strategies

The main concern of this study is on the actions and available measures that far-
mers in the region of Piura take in anticipation of or during natural phenomena,
such as floods and droughts, as well as to find out how the farmers will act in the
future and adapt to these recurring events. The purpose of investigating coping
strategies of the rural households is to seek patterns that can be acted upon in
order to improve the livelihood prospects of the poor in times of crisis and disaster.
Itis assumed that the more choice and flexibility that people have in their coping or
livelihood strategies, the greater is their ability to withstand or adapt to the shocks
and stresses described in the vulnerability context (DFID 1999).

It is expected that with climate change stronger and more frequent El Nifio's
will occur and affect agricultural activities in the region (see Chapter 4.2.2). These
climatic events are already being evidenced by farmers and others and are ex-
pected to intensify in the coming decades. This uncertainty makes long-term cli-
matic predictions difficult and complex. The scientific community is making great
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efforts to adapt climatic models to Peruvian conditions in order to improve the
prediction systems in the long-term. However, most of these models have not yet
been adapted to the Peruvian reality. In Peru, the farmers have their own way of
climatic prediction, through so-called popular indicators, which are not considered
by Peruvian science. Especially in the highlands, farmers know about the behaviour
of specific wild plants, which can be observed in the phenological phases before
the occurrence of certain climatic conditions. This allows them to perform forecasts
with a high degree of confidence, although they are not accepted by the scientific
community.

In this chapter, these popular indicators used by farmers to predict climate are
analysed, followed by the determination of the specific coping strategies farmers
use when facing a situation of water scarcity and water abundance. Further, the
farmers” understanding of climate change and possible measures of how to cope
and adapt their crops to these changes are evaluated, and finally long-term adapta-
tion strategies with regard to climatic events will be analysed.

5.1 Climate prediction by farmers

The risk of severe weather events presents a serious limit to growth and investment
in agriculture and the rural economy. Rural livelihoods in the region of Piura are
heavily dependent upon and vulnerable to climate risks. In a focus-group work-
shop with presidents of the irrigation committees from the highlands, the latter
referred to “ancient rules” for predicting the climate each year, e.g., “when the
bird Angapila sings on top of the mountain, it will be a dry year and when he sings
close to the river it will be a rainy year”. The younger generations and many old
people no longer believe in these rules, as they feel that the climate has changed
and become unpredictable. Climate predictions from meteorological services are
also not trusted, i.e. in 2006 a moderate El Nifio was announced for 2007 based
on a predicted 2 °C increase in sea temperature, but the year turned out to be dry
and some farmers suffered from the effects of drought.

In Piura, it is commonly known that farmers make use of signs or indicators in
nature to foresee the climate for the next year and prepare for the coming crop-
ping season. This information has developed over centuries and is based on long-
term observations of the biotic and abiotic environment, while others are rooted in
community-specific belief systems and superstition. Information provided through
official channels, e.g., the government or the National Service of Meteorology and
Hydrology (SENAMH]I), is often not trusted. Only during the past few decades cli-
mate forecasts through radio, newspapers, almanac (see Chapter 5.1.1), etc. have
become more frequently used.

The interviewed farmers used different methods for trying to foresee the cli-
mate for the coming year and cropping season. About the same percentage of
farmers used official climate forecast information as biological indicators (plants,
birds or animals). The most important medium for official climate information is
the radio (owned by 82 % of the households) followed by television (owned by
66 % of the households). With regard to traditional indicators, the population of
the highlands makes more use of these than the population of the lowlands and
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Chira river basin (Oft 2009). For predicting extraordinary years such as El Nifio,
most households refer to official forecasts through the radio, television, newspa-
pers and almanac, and only very few households mentioned indicators such as the
rising of sea surface temperature in October as an indicator for a coming El Nifo.
Mostly fishermen use this indicator and only the farmers living close to the coast
practicing both fishing and agricultural activities mentioned it.

5.1.1 Forecasts

e Almanac:
A Latin American almanac called Bristol provides information about religious
holidays, climate and stars during a calendar year. Most of the farmers buy
this booklet every year and follow the predictions in order to know when to
sow. This booklet provides weekly weather information and is issued.
However, many also mentioned that they did not believe in these forecasts
anymore, as these did not correspond to reality.

o SENAMHI:
Most of the farmers are now used to listening to weather and climate
forecasts from the National Meteorological Institute through radio or TV
broadcasts or read them in the newspapers. There is no differentiation made
between the accuracy of weather and climate forecasts, and trust in the
forecasts is generally low (Sperling 2008). Interestingly, the radio stations
and specific presenters, such as Abraham Levy from the Peruvian Radio
Program “Radio Programas del Peru (RPP)", receive more attention than
government agencies from where the information is derived (Sperling 2008).
Farmers tend to believe less and less in forecasts from governmental sources.
However, for El Nifio years, the farmers are lacking signs that indicate these
types of phenomena, and hence they rely mostly on information provided by
official means. The trust of the farmers in official forecasts from SENAMHI is
very low, as these are, frequently not correct.

5.1.2 Physical environment

e Springs and brooks:
In the highlands, the population is accustomed to observe the increase in
springs and brooks from October to December. If these do not increase, the
year is going to be dry and if they do, the year is going to be rainy.

® Rainbows:
When two rainbows appear in the sky, crossing one another or one above the
other, it means that the year is going to be dry with scarcity of water. When
it is going to be a water-abundant year, the rainbow appears between 5 p.m.
and 6 p.m.

e Temblor:
A strong seismic movement after a strong rainfall is a sign for the end of the
rainy period or the end of rainfall.
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o Whirlwinds:
Whirlwinds in November and December are a sign for rain, while whirlwinds
in September and October indicate drought.

e Wind:
Strong winds in October and November announce a dry year.

* Heat:
Exceptionally high temperatures in November and December are signs
for extremely abundant rainfall from January to March (i.e. El Nifio).

e Sea-surface temperature:
Households living close to the coast commented about the fact that when the
sea-surface temperature of the Pacific is extremely high in October and
November, it indicates the coming of El Nifio.

5.1.3 Plants

* Fruit trees:
It is said that when fruit trees such as mango, guabo, chirimoya, orange
andmulberry blossom less and the production of fruits is low, the year is going
to be dry. Inversely, the year is going to be wet, when the fruit trees flower
abundantly, the production of fruits will then be high.

e Ceibo Tree:
Early and abundant blossoming of ceibo and carob trees indicates a rainy year.

e Chinchin (Dunalia campanulata):
The Chinchin, a plant with yellow fruits which the birds eat, appears when
the harvest begins, after the rain. This is a sign for the end of the rainy season.

e Other plants such as the palo santo tree (Swietenia macrophylla), tamarindo
(Dialium guianense), maize and coffee were mentioned.

5.1.4 Birds

* Angapila:
This bird is typical of the highlands. It is said that in October when it sings on
top of the mountain the year is going to be dry, and when it sings down at the
river the year is going to be rainy.

® Zofia:
This bird builds its nest in lemon trees. In dry years, they build up to four nests,
while in rainy years they do not build any.

e Chilalo (Furnarius rufus rufus):

- When the Chilalo makes its nest with the beak looking straight ahead,
the year is going to be dry. When it makes its nest with the beak
looking down, the year is going to be rainy.

- When the bird starts making holes into the different plants in March
and works the loam to make its nest, a very rainy year can be expected.
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- Other said it is the singing of the Chilalo that changes: in water-scarce years
it sings in the morning, while in rainy years it sings at night.

- Again others said that when the Chilalo nests in the highest places, it will be
a rainy year.

Chiclén:

In the afternoon, this bird walks around and sings at the feet of the farmer
when the year will be rainy. When the year is going to be dry, it flies around
the trees.

Tordo Negro fino (Dives warszewiczi):

To announce a rainy year, this bird sings in the months of October and
November. When it does not sing during these months, the year is going to
be dry.

Turkey Buzzard:
When this bird stands on one foot only, it announces a dry year and means
that the bird is sad because it just has enough food to keep alive.

Heron:
In dry years, herons from the coast come to the highlands.

Other birds such as Peruvian thick-knees, swallows, eagles were mentioned
as climate indicators.

5.1.5 Insects and animals

Crickets:
The presence of crickets announces the end of summer and with it the end
of the rainy period, in March or April.

Ants: Ants are a sign for rain, as they live in humid environments. When
there are many ants, the year is going to be rainy. If there are no ants, the
year is going to be dry.

Worms (Gusano Rosador):
This worm comes out in August and attacks the leaves and branches which
announces a rainy year.

Squirrels:

Squirrels are a sign for a dry year. In dry years, they come down from the
trees to the plantations (coffee and mango), and in very dry years go further
down from the highlands to lower plantations in the middle lands (passion
fruit).

Frogs:
Abundance of frogs in November and December announces a rainy year.

Other insects and animals such as anteater, white fox, spiders, frogs,
butterflies, bees and seals were mentioned as climate indicators.
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5.1.6 Astrology

Sun:

In the district of Santo Domingo, people predict rain by looking at the position
of the sun. They know that in January it is situated above one of the highest
hills in the district. When the years are dry, however, they say that the sun
comes down and can be observed on one side of the hill called Pilon.

Stars:

- The lazy star (“El Lucero Flojo")
is a star that comes out at 4 a.m. at the crack of dawn, when it is supposed
to indicate a rainy year. However, in the last three years, the star could only
be observed at 5 a.m., and according to the logic of the farmers, this means
that there is nothing to do, and the farmer does not need to get up yet.

- Plough:
Some farmers mentioned this constellation of stars as an indicator for
climatic behaviour. When the plough is in a normal position, it is a sign for
coming rainfall, beginning of sowing and for good production. However,
when the plough has tumbled down, there will be no rain and subsequently
no production.

- Milky Way (El Rio Jordan):
The 'Rio Jordan', an accumulation of stars of continuous configuration in the
form of a river in the Milky Way, in orientation northeast-southeast.
It can be observed in many parts of the highlands of Piura. The observation
is mostly carried out during the night or dawn hours during winter solstice
and spring equinox in the southern hemisphere when there are fewer clouds
in the region. The indicator that describes the behaviour of rainfall during the
next season is the brightness of the stars and especially the orientation of the
Rio Jordan. When the Rio Jordan appears from the south to the east and the
cloud of stars forming it is denseand bright, it means that the year will be
very rainy. If there are only a few lines of stars, it means that the river is low
in water and the year will be dry.

5.1.7 Local sayings

After seven dry years comes one rainy year.

Bottle of spirits:
In the Church of Ayabaca, a bottle is filled with water, when the year is going
to be rainy. The bottle is empty when the year is going to be dry.

No rain on 20 January or 19 March means that the year is going to be dry.

Good Friday: While Jesus was suffering, Joseph left the water running to ease
his son's pain. This means that Good Friday is usually a rainy day.

Last Sunday in the month of Easter: If this date passes without rain, it means
that there will be no more rain in that year.
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In recent years, the interest in traditional local indicators used by farmers and
people living in rural communities is increasing. In Piura, a study on “Ethno-climatic
Prediction Tools in Piura" was conducted and published in January 2008 on behalf
of a Peruvian NGO called Peruvian Central for Services (CEPESER). The information
presented in the report is the result of a pilot project developed in Piura and shows
an alternative to official climate prediction, in which traditional local knowledge
(ethno-climatology) is integrated with scientific knowledge to improve climate pre-
diction. The research focuses on the importance of reactivating traditional know-
ledge regarding biotic and astronomic indicators that farmers use to predict the
climate in the sub river basin Yapatera in the highlands, and more specifically in the
provinces of Ayabaca and Morropén. Integrating traditional indicators into modern
scientific prediction is supposed to allow improving local climate predictions. The
method used in the study makes use of maximum and minimum temperatures
in a specific location combined with characteristics of biotic indicators such as
plants or birds as well as abiotic or astronomic indicators. The model used is a very
general one, which can be applied to the whole region, and the information re-
garding popular indicators can be adapted according to the specific indicators in
each geographical area.

The above information and the interviews with the farmers show that there are
no precise indicators for predicting El Nifio. One of the signs for a coming El Nifio
is the extremely high sea surface temperature detected mostly by fishermen in
coastal areas of Piura. This coincides with the method used by science. However, in
recent years it has become clear that using sea-surface temperature as an indicator
for El Nifio is no longer sufficient. For example, in 2006, a moderate El Nifio was
predicted for 2007 due to a rise in sea surface temperature by 2°C, but the year
turned out to be dry and some farmers suffered from drought. Hence, it would be
interesting to investigate further physical, biological and other indicators during an
officially forecasted El Nifio year.

The results clearly show that the population in rural areas in the region plan
sowing and production based on traditional knowledge and customs, and on phys-
ical, biological and other indicators. However, most of the household members
who were older than 40 years remembered these signs, rules or indicators best.
One of the younger farmers said: “My father used to know these signs, | cannot
remember any and do not believe in them. | mostly just plan according to official
climate forecasts. However, these do not apply either; hence | just wait to see what
is coming, which is the will of God". Hence, these signs are getting lost with time,
and if they are not documented they might disappear soon.

5.2 Coping strategies

This section presents the strategies that the rural population uses during disasters
or after the hazard to mediate its specific impacts. The range of options available to
anticipate risks, take risk-mitigating measures and to reduce the impact of a given
extreme event will influence the asset base and opportunities for advancement
of households. When talking about climate risks, it is important to distinguish be-
tween coping strategies, which are focused at moderating the impact of a hazard
during or after it has occurred, and adaptation strategies, which are focused on
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the long-term and systematic reduction of underlying vulnerabilities to hazards
with the goal of avoiding negative or disastrous impacts. Further, it is important
to know about the understanding of the population with regard to climate change
and its future impacts.

5.2.1 Coping with floods and droughts

Coping strategies of farmers in rural Piura are influenced by the socio-economic
conditions of vulnerability as well as driver effects of environmental degradation.
Coping capacity is a term that, similar to vulnerability, has been overly defined in
the risk management literature leading to a lack of conceptual clarity and disagree-
ment amongst scientists (see Chapter 2). As a study concerned with the practice
of DRM, the concept of coping used here is the one used by UN/ISDR. In this
definition, coping capacity refers to “the means by which people or organizations
use available resources and abilities to face adverse consequences that could lead
to a disaster. In general, this involves managing resources, both in normal times as
well as during crises or adverse conditions. The strengthening of coping capacities
usually builds resilience to withstand the effects of natural and human-induced
hazards" (UN/ISDR 2004; Thywissen 2006: 13)

While carrying out the household survey in the rural communities of Piura,
an important question was the ability of the households to cope with extreme
events such as water abundance and scarcity as well as crop diseases. According
to the survey, more than half of the households cope badly with water abundance
and scarcity, while crop diseases can be managed and controlled more easily (Oft
2009).

With regard to droughts the majority of surveyed households were not able to
cope with droughts (58.9 %), and they commented that they could do anything
because they cannot sow then. Depending on the geographical area, some did
not suffer from droughts, others close to a reservoir had a regular supply of water,
others borrow a pump in order to be able to irrigate, and a few others can use a
deep well. A few households consider that the supply of water to irrigate the crops
generates conflicts amongst farmers.

When trying to manage and control heavy rainfall and floods, the households
mentioned the presence of drains, as well as the cleaning of ditches or cultivating
alternative crops as strategies that help them to cope with and manage such events
better. Depending on the geographical area, some farmers do not consider flood-
ing as a problem, while others are affected by flooding cannot do anything against
it; they sometimes leave the place and migrate somewhere else. Especially those
people that live in desert areas say that rainfall is good, because it leaves pasture
for the cattle and they can sow crops in these years.

Considering crop diseases, most households said they were able to manage
them, as they apply pesticides, while others seek technical help to combat crop dis-
eases. However, it was mentioned that lack of money for the necessary insecticides
is a restricting factor. They said that with the necessary financial means they could
buy the products and manage crop diseases more easily.
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The coping strategies used in times of water scarcity and abundance do not
depend on the type of event (drought or flood), as the percentages show great
similarities (see Tables 10 and 11). The most widespread strategies are to ask help
from family and friends, to reduce expenses or to ask for a credit. Interestingly, the
households from the highlands rely much more on family members and friends in
difficult times than the households in the other geographical areas, whose strate-
gies are diverse.

A high percentage of households claimed not to do anything, as they say that
nothing can be done when there is no water for irrigation or when the fields are
flooded. Doing extra work is also widespread, but this is subject to unfavourable
working conditions and low-wage jobs, as most household members have little
education and few marketable skills. In many cases, however, doing extra work
is the only option to make up for the losses and to ensure food security during
disaster times.

Table 10: Coping in water-scarce times

Area/coping | Ask help |Do sk for | Reduce |Do extra | Sell Migrate
strategy in from nothing| credit | expenses | work livestock | temporarily
water-scarce | family
times and

friends

Highlands  44,4% 17,5% 9,9% 99%  82% 47%  41%

Lowlands 308% 161% 91% 203% 119% 2,8% 8,4%

Chira 293% 164% 121% 147% 164% 8,6% 1.7%

Source: Philine Oft

Table 11: Coping in water-abundant times

Area/coping | Ask help | Do Ask for | Reduce |Do extra | Sell Migrate
strategy in from nothing| credit | expenses | work livestock | temporarily
water- family
abundant and
times friends

Highlands 42,7%

41%

216% 111% 99% 5,8% 4,7%

Lowlands 311% 185% 10,6% 192% 60% 53%  93% 100%

Chira 279% 162% 103% 14,7% 147% 8,8% 74% 100%

Source: Philine Oft

Further, the households do not own many assets, and mostly livestock is sold
in difficult times to obtain food supplies and buy seeds for the planting season
(see Chapter 4). Monetary resources are mostly immediately spent on food and
education. If there is a surplus, it will most likely be used to improve housing condi-
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tions, obtain livestock or diversify activities (Sperling 2008). It can thus be argued
that the possession of livestock represents some form of insurance to households,
when harvests fail and investments are required for survival and recovery (Sper-
ling 2008). However, because many community representatives employ this coping
strategy at the same time, there is a high supply of animals, which in times of water
abundance or water scarcity are often malnourished due to lack of pastures and
water, making it respectively difficulty for the households to sell their livestock at
an appropriate price.

Other strategies include migration to other geographical areas. In most cases,
migration is temporary and farmers search for jobs as day labourers on other peo-
ple's fields in areas that are not affected by climatic disturbances. In other cases,
migration was forced by the government as a consequence of the 1998 El Nifio,
as a dike broke in the districts of Cura Mori and El Talldn in the lowlands. Several
villages were relocated to a new site. Nevertheless, the old villages are still popu-
lated, and the population that continues to live there refuses to move and migrate
to the new villages. In the survey, the people in these old villages claimed that they
had their house and land there, and although they knew that the area was in high
risk of being flooded in the case of El Nifio, they would not move away. The other
relocated villages lie in a desert area close to the main road Panamericana, but to
go back to their fields, the farmers have to ride on a donkey through the desert
for at least two and up to four hours. In the new villages there is no possibility for
cultivating crops nearby and thus the households prefer to stay in the old villages
and take the risk of being flooded again.

Another question that was asked was if the coping strategy covers the total
loss incurred. In 76 per cent of the cases the households said ‘no’ and only 14 per
cent gave a positive answer and the remaining 10 per cent said ‘don’t know' or
did not answer the question. Hence, it can be assumed that, in general, the cop-
ing strategies of local farmers remain weak because of lack of money, know-how
and technical assistance, as well as non-existing culture of protection or insurance.
Only a few farmers, i.e. mainly medium size and belonging to product chains, re-
ceive credit as well as technical assistance and therefore seem to be prepared for
future climate-related shocks.

5.2.2 Farmers' understanding of climate change

As has been explained in previous chapters, the poor and rural population of Piura
is already vulnerable to the climate, especially to the effects of El Nifio. Climate
change as is widely known will worsen this situation, with changes in temperatures
and rainfall, and an increasing frequency and severity of El Nifio. The most con-
cerning aspect of climate change for the region of Piura is the predicted increase
in magnitude and frequency of strong El Nifio events. This is likely to result in drier
conditions across the northeast of Latin America from July to March, wetter condi-
tions along the west coast of Ecuador and Peru and high temperatures along the
western coast of Ecuador and Peru. Alongside increased El Nifio conditions, there
will also be gradual changes related to rainfall and temperature. The poor already
are finding it difficult to cope with the effects of EI Nifio. For instance after the
1997-98 El Nifio, most households lacked the necessary savings to draw from,
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and also had no access to alternative employment. Moreover, the ability of the
poor to cope with the climate is being eroded by economic changes, increasing
urbanization, increased population densities along the coasts and environmental
destruction.

While conducting the household survey, it was important to ascertain the
general understanding of the rural population regarding global climate change.
The fieldwork substantiates that the great majority of households has a fairly good
understanding and is well informed about climate change and its global conse-
quences and impacts. When asking the households: “Do you think that the climate
has been changing in the last 20 years”, 91 per cent of the households replied
"yes", 7 per cent replied “no" and 2 per cent “don’t know". The households were
also asked what they think “climate change" means. Most of the households stat-
ed that they felt the changes on their own land, with abrupt and unusual tempera-
ture changes, but also many said they were informed through the radio. Especially
the radio program (RPP) provides the households with important and up-to-date
information on global environmental and climate change and its impacts on agri-
cultural activities in Peru and other countries. Other households, however, under-
stood the change of season as climate change, and then, the team explained what
is meant by climate change, i.e. climate change is induced by humans and CO,
emissions, which are causing a global warming. While explaining climate change
in a simplified manner to the households, most of them said that they had already
heard about this. They even started talking about environmental degradation in
their area and the effects on their livelihoods. For instance, in the region of Piura,
the permanent water scarcity problem is being aggravated through illegal logging,
especially in the highlands with consequences felt in the lowlands.

Furthermore, it was of particular interest for the study to find out in which way
the change of climate is affecting the crops of the farmers. In most cases, the crops
are affected by crop diseases, followed by problems of growth and production as
well as the total destruction of the crops (Oft 2009). Interestingly, the farmers in
the lowlands and the Chira river basin were more affected by crop diseases than
the households in the highlands, who where suffering from reduced crop growth
and yield.

There was a concern about observed climatic and environmental changes,
such as an increase in daily maximum temperatures and a decrease in night tem-
peratures. While dry conditions are the norm in the region, most people surveyed
said that the droughts in the past years had been unusually long and pervasive.
Moreover, extreme and abrupt changes in temperatures were experienced more
frequently.

It was also of interest to know if the farmers thought that anything could be
done to adapt their crops to climate change. Surprisingly, 54 per cent hold the
opinion that something could be done, while 36 per cent thought nothing could be
done, and 10 per cent did not know or did not answer. However, when the house-
holds were asked which measures they would take to adapt their crops to climate
change, 44 per cent said that they would “do nothing". This can be due to the fact
that they had answered “no" to the previous question, meaning that “nothing
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can be done to adapt my crops to climate change" and hence the measures taken
would be to “do nothing”, or this can also be related to the fact that they do not
know what can be done and which measures could be taken. However, regarding
those that replied that something can be done, the suggested measures were the
following: to change to more resistant crop varieties or changing the cropping time,
versus treating the crop. Interestingly, all households favoured treating the crop or
changing to more resistant crop varieties, and the households in the lowlands also
suggested to change the crop, cropping time and crop variety (see Table 12).

Table 12: Which measures would you take to adapt your crop to climate change?

Area / Change to more resistant | Treat the crop Do
Measures crop varieties or (fertilizers, nothing
change cropping time pesticides etc.)

Highlands 4,0% 19,0% 77,0%
Lowlands 15,7% 22.2% 62,1%
Chira 5,8% 25,4% 68,8%

Source: Philine Oft

Succinctly, it can be argued that the households have a fairly good understand-
ing of current environmental changes such as global warming and climate change.
Most households said they had these changes in the last two decades with pro-
longed periods of drought and two very intense El Nifios in 1982-83 and 1997-98.
Many said that already these adverse and extreme conditions had forced them to
rethink their cropping patterns and periods, and some had already started to adapt
to the new conditions. For instance, a medium-size farmer and client of the Caja
Piura in Tambogrande in the highlands said: “I have lived through the last two
mega El Nifios (1982-83 and 1997-98), | feel prepared for future floods. Every year
before the rainy period comes, | clean the drains and open the circles around my
mango trees to allow the water to flow. Due to a credit, | have sufficient capital to
apply calcium, potassium and marine algae to the mango flowers to protect them
from abrupt temperature changes. There is no water scarcity in my area, because
there is a reservoir and during low water availability, fruit trees have priority over
other crops.” It becomes obvious that because of great vulnerability to climate,
especially the effects of El Nifio, the population in the area is already used to these
changes. Nevertheless, it is most likely that not all of the households are as well
prepared as this medium-size farmer.

5.3 Adaptation strategies

A distinction needs to be made between coping and adaptive strategies (see Chap-
ter 2). According to Davies (1993, 1996) and van Dillen (2004), the former are
short-term responses to a specific adverse shock, such as drought, while the latter
have to do with long-term changes in behaviour as a result of repeated shocks.
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While coping capacity is more directly related to an extreme event, adaptive ca-
pacity refers to a longer time frame and implies that some learning either before or
after an extreme event is taking place. This means that “adaptation is considered
as a planned response that should ideally lead to sustained vulnerability reduction
of the household and the community” (Sperling 2008: 41). The higher the coping
and adaptive capacity, the lower is the vulnerability of a system, region, commu-
nity or household. Enhancement of adaptive capacity is a necessary condition for
reducing vulnerability, particularly for the most vulnerable regions and households
(Peltonen 2006). According to these views, coping strategies turn into adaptive
strategies when they become part of the household's usual livelihood strategies.

As explained previously, many households in the region are used to coping
with recurrent climatic phenomena such as water scarcity and abundance and El
Nifio, and the households were asked what they do to prepare for a dry year and
for a water abundant year. To prepare for both water-scarce and water-abundant
years, the most common strategy is to store food followed by not doing anything
(Oft 2009). Interestingly, in the highlands most households replied not to do any-
thing to prepare for water-scare years in the house.

With regard to crop management, the households were asked what they would
do better next time, already knowing the adverse consequences of certain natural
phenomena. More than half of the households said that they thought that it was
possible to adapt their crop to climate change. The question was then to know how
they adapt and prepare their crops for a water-scarce or -abundant year. In most
cases, the farmers indicated that they would not grow anything in water-scarce
years and diversify crops in water-abundant years (see Tables 13 and 14). This
shows that the households are not taking a pro-active approach but have rather a
fatalistic attitude, meaning that many people think that they are powerless to do
anything other than they actually do, arguing that it depends on nature and the
will of God. Nevertheless, in addition to the above-mentioned strategies, a quite
remarkable number of households mentioned other interesting strategies that can
be classified as adaptation to climate change strategies, such as diversification of
crops and changing to more resistant crops.

Table 13: Adaptation strategy in water-scarce times with respect to farming activities

Adaptation Do not Do not Diversify | Look for | Migrate
strategy in grow change | crops anew job | to another
water-scarce | anything | anything EICES

times with temporarily
respect to

farming/area

Highlands 54,1% 12,7% 16,6% 6,4% 2,5% 7,6% 100%

Lowlands 51,7% 9,4% 20,1% 6,0% 1.3% 11,4% 100%

Chira 26,5% 28,8% 17,4% 9.8% 15% 15,9% 100%

Source: Philine Oft
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Table 14: Adaptation strategy in water-abundant times with respect to farming activities

Adaptation Donot | Do not | Diversify | Look for | Migrate
strategy in grow change anew job | to another
water-abundant | anything | anything area

times with temporarily
respect to
farming/area

Highlands 9.9% 261%  563% 21% 0,0% 56%  100%
Lowlands 268% 197%  31,0% 42% 35% 14,8% 100%

Chira 16,5% 355% 215% 12,4% 0,0% 14,0% 100%

Source: Philine Oft

A few households mentioned that they would look for a new job as a means
to adapt to these adverse circumstances, which brings us back to the diversifica-
tion of income activities. The diversification of income activities is very low in the
region (see Chapter 4), but is a crucial factor in reducing vulnerability to climatic
risks. However, this is not commonly practiced in the region, only in some coastal
villages, such as in the districts of Sechura and Vice in the lowlands, where the
main occupation is fishing and farming is an additional activity. In the communities
of Chulucanas in the highlands and Catacaos in the lowlands, agricultural activities
are complemented by handicrafts and ceramics production.

While discussing the coping strategies that the surveyed households use, live-
stock was highlighted as an important coping strategy in times of water scarcity or
abundance. In most cases, the sale of livestock during climatic crises is a measure
that helps the household to cover its basic necessities to overcome the difficult pe-
riod and to avoid a greater poverty. In a few cases, the possession of livestock can
become an adaptation strategy, for instance when the household owns enough
animals to later augment its livestock numbers. As has been pointed out in the pre-
vious chapter, for some households El Nifio has positive effects, such as for those
communities living in the Sechura Desert whose main activity is livestock farming.
These households generally have a considerable number of animals which allows
them to sell some during crises and to increase the size of their herds afterwards.
Most of these herder households consider El Nifio as a benefit. In the case of El
Nifio, livestock can be considered as an adaptation strategy for these households.
However, in recurrent and prolonged drought periods, even these households suf-
fer as the price of livestock is then low and the animals suffer from malnutrition
and lack of pastures. Some households can maintain livestock throughout extreme
climatic events, and are thus able to sell animals in an anti-cyclical manner at times
when there is greater demand and hence better prices. Livestock products such as
milk and cheese can further supplement diet and income in these times (Sperling
2008).
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Another important concern when talking about adaptation strategies to
climate change in the agricultural sector is the way that farmers learn from past
events and try to adapt to new realities. During focus-group discussions and work-
shops, the participants mentioned several mechanisms for adapting to floods,
droughts, cold waves and crop diseases (Oft 2009). They argued that the chang-
ing climate requires that even traditional crops need to be subjected to special
treatments for them to resist the climate changes. For instance, switch to more
resistant crops, protect crops through fertilizers, herbicides and pesticides, for tem-
poral crops switch to other growing periods, build drains in the plantations to avoid
flooding, etc. The farmers mentioned the difficulty in applying preventive mea-
sures without sufficient capital, lack of technical assistance and information on
how to adapt to climate change. One farmer said: “These are some of the strategies
I use and know about, but in general I lack money and technical assistance to apply
these and other measures to protect my crops.”

The households were also asked if they would change their strategies the next
time a flood or drought occurs. Many farmers mentioned that they would like to
receive information, technical assistance and advice from professionals regarding
crop management and preparation for specific events. This might be due to the
fact that they do not know of other appropriate strategies. Hence, most of the
farmers said that the next time they would change their strategy and previously
consult engineers and institutions regarding better crop management techniques
in the case of water scarcity or abundance (Oft 2009).

The farmers know of many strategies that might help them cope with events
such as water scarcity and abundance (Oft 2009). For instance, strategies to
manage both droughts and floods are to change to more resistant crops, to apply
for credit with low interest rates, to build capacities by consulting engineers and
institutions, to ask for help from the government, to save money, to store food and
to look for work in a different place (temporary migration). For water scarcity only,
farmers said that the construction of deep wells and their respective electrification,
improving the distribution and disposal of water for all, as well as enhancing the
pumping system could facilitate their activities. Regarding water abundance, con-
struction of channels, dikes and cleaning drains could ease and prevent flooding.

In addition, specific crop management adaptation techniques were discussed
during focus-group discussions and workshops. Detailed information was docu-
mented for the following crops: coffee, lime, mango, banana, cotton, maize, sugar
cane and rice (Oft 2009). After the workshops, the information was distributed to
the participating farmers. It is hoped that by complementing missing information,
a complete guide for each crop can be published on an information website; guid-
ance sheets can be made available to farmers at their local irrigation committees
and agrarian agencies. These guidance sheets could provide useful information for
the farmers on how to adapt their crops to climate variability and change.

Taking a closer look at all these strategies, however, it becomes clear that most
of these require some kind of investments and funds. The farmers have suggested
many options but as they claim themselves, they are lacking the necessary funds to
implement the proposed strategies, such as advanced crop mechanisms and more
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resistant crop varieties and especially infrastructure, such as deep wells, dikes,
reservoirs and drains. It is thus necessary to coordinate the efforts and intentions
of local farmers with the regional and national level strategies and policies, which
will be discussed in the following.

As has been explained before, the limited ability of farmers to protect them-
selves from the climatic shocks and to cope with the impacts results in major
poverty and greater vulnerability. The farmers that suffer from the consequences
of recurrent climatic events and do not receive credits or have the necessary finan-
cial means to protect themselves see themselves confronted with losses in yields,
livestock, housing and other infrastructure, machinery and equipment, etc., which
leads to impoverishment and an even greater vulnerability to these types of events.
Farmers that receive credit can cope better with the direct effects of these climatic
phenomena than those that do not have the financial means, but they are still
confronted with the indirect effects such as loss of income and deterioration of
their standard of living. When combining insurance products with credits offered
by commercial banks, municipal banks or producer associations, farmers could be
better protected from the effects that disastrous climatic phenomena have on the
offer of financial products to the agricultural sector. Insurance can help to spread
the risk associated with climatic shocks and provide access to essential funds in the
event of a disastrous climatic phenomenon.

5.4 Institutional structures for disaster and climate risk management

Rural households' adaptation strategies need to be supported by macro-level poli-
cies, institutions and mechanisms that should be reflected in development plan-
ning. Over the last five years, there has been an increasing shift away from a
reactive approach predominantly focused on disaster mitigation and toward build-
ing an integrative framework that also strongly focuses on disaster prevention by
identifying risks and vulnerabilities. This has especially been due to the advice from
international organizations such as the World Bank, UNDP and GTZ. Peru has
started to effectively integrate climate risks into planning processes by conducting
necessary risk identification to understand the hazards, vulnerabilities and capa-
bilities and then estimate the risks and impacts.

5.4.1 National Civil Defense Institute and regional level activities

In 1972, the Law for the Civil Defence System (Decreto Ley N° 19338) was ap-
proved with the aim of protecting the population, preventing damages, providing
adequate and appropriate help and ensuring the rehabilitation in case of disasters
of all nature, whatever their origin.

The National Plan for the Prevention and Attention to Disasters was approved
in 2004. It includes objectives and identifies specific strategies, aimed at improving
risk assessment, vulnerability reduction and integration of risk management into
public planning, strengthening institutions and the participation of communities.
However, there are currently no clear definitions of the responsibilities of the indi-
vidual institutions and their specific operational roles (Sperling 2008). Besides the
National Plan, sectoral and regional plans exist.
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In each region there exists a “Regional Plan for the Prevention and Attention to
Disasters”; in Piura the last one was formulated for the period from 2004 to 2010.
This plan constitutes a long-term frame of procedures, strategies, programmes,
subprogrammes, projects and actions that have to be carried out by the different
public and private institutions, local government and civil society as the principal
actors of development in the region. The principal instrument at the local and re-
gional level is the Regional Committee for Civil Defence (COREDEC). It consists of
a group of public and private institutions that, according to their competences or
activities, are responsible for different fields of activities and committed to the pre-
vention of and attention to disaster tasks. However, the responsibilities of the in-
dividual institutions and their specific operational roles are not defined in practice.

To be brief, institutions and plans exist and relevant information is regularly
updated. However, inter-institutional meetings, trainings and coordination are vir-
tually absent. It follows that in situations of emergency, no clear responsibilities are
set and hence appropriate actions are often not taken at the right moment.

5.4.2 National study of the El Nifio phenomenon

Disaster preparedness efforts focused on ENSO events are coordinated by a multi-
sectoral National Committee for the National Study of the EI Nifio Phenomenon
(ENFEN), consisting of six national institutions:

e The Peruvian Marine Research Institute (IMARPE)

¢ National Service of Meteorology and Hydrology (SENAMHI)
¢ Hydrographic and Navigation Office of the Navy (DHN)

¢ Peruvian Geophysics Research Institute (IGP)

o National Natural Resources Institute (INRENA)

e National Institute of Civil Defence (INDECI).

ENFEN is the national component of the Regional Study of the El Nifio phe-
nomenon (ERFEN). It was established in 1974 as a programme by the Permanent
Commission for the South Pacific (CPPS) to study the physics of El Nifio and its
impacts on fisheries and other biological resources of the region. CPPS is a regional
programme with Peru, Chile, Colombia and Ecuador as members.

The institutions most directly engaged in the dissemination of climate informa-
tion are SENAMHI, INDECI and INRENA. SENAMHI as the national meteorological
service monitors climate and weather changes for the entire country. The General Di-
rectorate for Agro-Meteorology (GDA) within SENAMHI focuses on the generation
of agro-meteorological forecasts. Relevant data on crop productivity are collected
on a weekly basis by a locally recruited agent, who is usually a local farmer trained
by SENAMHI (Sperling 2008). Agro-meteorological monitoring is carried out by the
GDA with the objective of supplying updated and reliable information about the ef-
fects of meteorological conditions on agricultural production in order to be able to
formulate and efficiently develop plans and orient policies in the agrarian sector.
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This monitoring is based on the data from 150 meteorological and phenologi-
cal stations located at the national level. The aim is to develop an information and
agro-meteorological warning system at national, regional and local levels, based
on the analysis of the state of the crops, weather, climate and use of water re-
sources and on agro-meteorological models of crop yields. Most of the informa-
tion is available through bulletins at regional directorates, and some more detailed
agro-climatic information is only available online. The aim is to provide this infor-
mation to farmers and authorities. The main user of the system is the MINAG,
as many farmers do not know how to use the internet and do not have access to
these means of communication. A pilot project has been launched by SENAMHI
and MINAG in the Cafiete Valley of Peru to assist farmers with internet access to
utilize this information for improving crop production. In general, however, the
distribution channels of these climate forecasts are still limited, as this requires ad-
equate literacy and access to a computer (Sperling 2008). As mentioned earlier, the
main communication of climate information thus occurs through radio broadcasts,
which receive the information and updates from SENAMHI.

MINAG combines statistical agricultural production data with climate informa-
tion from SENAMHI. The agricultural data are collected from agrarian agencies at
the district level. The data are analysed and processed by MINAG and then passed
on to the agrarian agencies at the provincial and district level. Due to bottlenecks
and inefficiency in the distribution path, the information does not always reach the
agrarian agencies and if so mostly with a time lag of three weeks. Consequently,
the forecasting aspect for the farmer may be lost and thereby also limit the practi-
cal relevance of the information in guiding strategies aimed at the reduction of
vulnerability or disaster prevention (Sperling 2008).

5.4.3 Ministry of Environment: national climate change strategy

The institutional landscape for managing environmental and natural hazards in
Peru has been undergoing change. The country set up for the first time a MINAM
in May 2008 (Legislative Decree No. 1013). Most of the efforts to manage environ-
mental issues as well as those concerned with mainstreaming climate change into
national development have been led by the National Council for the Environment
(CONAM).

The legal basis for the national and regional climate change strategy is found-
ed on the United Nations Framework Convention on Climate Change (UNFCCC
2006) and the Kyoto Protocol (UN/ISDR 2005). At the national level, the legal
basis for the strategy is grounded on the following laws: General Law of the Envi-
ronment (Law No. 28611), Law of Decentralisation (Law No. 27783), Modification
to the Organic Law of Regional Governments (Law No. 27902), Framework Law
for the National System of Environmental Management (Law No. 28245), Organic
Law of Regional Governments (Law No. 27867), Law of Creation of the National
Council for the Environment (Law N0.26410), Organic Law of Municipalities (Law
No. 27972) and the Regulation of the Framework Law for the National System of
Environmental Management (Supreme Decree: D.S.008-2005-PCM).
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The elaboration of the national climate change strategy has been a long proc-
ess and was finally approved in 2002. The general objective of the strategy is
to reduce the adverse impacts of climate change through integrated studies of
vulnerability and adaptation that will identify vulnerable areas and sectors where
adaptation projects should be implemented. The national climate change strategy
is a tool to orient actions that need to be taken in a multi-sectorial manner to re-
duce the adverse impacts of climate change. Various aspects of this strategy have
been implemented through the “National Programme to Strengthen Capacities to
Manage Climate Change and Air Pollution”" (PROCLIM) coordinated by CONAM.

PROCLIM is an activity programme that is the result of a national initiative
including the joint effort of several institutions. These institutions have contributed
their resources and experiences from its conception until the current execution of
the programme. This important multi-institutional and multi-disciplinary initiative
was formed in 2002 with the participation of different governmental and non-
governmental sectors in order to face climate change problems and their impact in
the country in a joint and arranged manner. It searches for synergies and promotes
capacities of the 14 specialized institutions that constitute PROCLIM. CONAM is
the institution in charge of the general coordination and execution of PROCLIM
(CONAM 2008).

PROCLIM has set a special focus in the topic of vulnerability and adaptation
in the Piura river basin, as this is said to be one of the river basins most vulnerable
to climate change and El Nifio. According to research conducted by PROCLIM, the
greatest problem of this basin is related to the low incomes of most of its inhabit-
ants. These incomes mainly come from their primary low-profitability activities,
which directly interact with the natural resources such as water, land and vegeta-
tion. El Nifio frequently causes serious damage to the basin, and it affects people's
health, food production, incomes, as well as socio-economic and development
processes.

5.4.4 Regional climate change adaptation strategy

The Regional Government of Piura (Gobierno Regional Piura - GRP) recognizes
as one of its priorities in its environmental politics the adaptation and mitigation
of climate change. In 2005, a regional decree was issued (Decreto Regional No.
014-2005/GRP-PR) that approves and promotes the public and private use of the
studies carried out in the frame of PROCLIM for the evaluation and adaptation to
climate change (CONAM 2004), and at the same time, actions for the diffusion
and implementation of corresponding adaptation and mitigation measures have
been initiated. These measures are included in the National System for Public In-
vestments (SNIP) and are considered in the investment budgets.

The Regional Government of Piura and the Autonomous Authority of the Chira
and Piura river basins (AACHCHP) , with the support of PROCLIM under the direc-
tion of CONAM, have elaborated a first version of the “Climate Change Adapta-
tion Strategy for the Piura river basin 2005 — 2015". Its main strategies and action
lines are the promotion and development of information and sensitizing actions for
leaders and the general population on climate change, its characteristics, threats
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and impacts. Another strategy is to promote the participation of these actors in the
specific tasks that are necessary for the adaptation process, such as educating the
new generations to live in this new context and promoting the application of the
strategy in coordination with private and public investment efforts. Furthermore, it
is expected to incorporate the climate change adaptation strategy into the system
of strategic planning of the regional and local governments.

6. Financial services for agriculture: supply and demand
6.1 Legal framework
6.1.1 Financial and insurance sector

In 1996, a financial reform was finally successfully implemented after having start-
ed in 1991. The main goal was to strengthen the financial system and the super-
vision of banks, incorporating the main principles from the Basel Accords, which
draw together a wide consensus about the requirements for an effective regulation
and supervision of the financial system. Additionally, many of the regulations ap-
proved by the SBS have been adapted to these requirements allowing for a coher-
ent and modern system of rules and regulations (Trivelli et al. 2002).

The SBS is an institution of public law whose functional autonomy is recog-
nized in the Peruvian constitution. As explained by a member of the SBS during a
workshop in April 2008 (Oft 2008), especially since the late 1990s, great support
has been given to the development of financial services for the poorest strata of
society, the so-called micro-finance sector. The objectives, functions and attribu-
tions of the SBS are established in the general law of the financial (including micro-
finance) and insurance system that was published in 1996 (Law No. 26702). In
2000, the Law 27328 was issued and widened the action frame of the SBS to the
system for private pensions (SPP). Its main objective is to preserve the interests of
depositors, insured as well as of those affiliated to private pensions.

The above-mentioned financial reform has also created a favourable environ-
ment for the development of micro-finances. Additionally, the regulations current-
ly in force have allowed the setting up of a series of non-bank financial institutions,
such as the formation of three types of MFls: CMACs, CRACs and the regulated
EDPYMEs. The then established rules and regulations have thus created a favour-
able context for micro-credits. Specific rules for the evaluation and classification
of the debtor have been established, including the possibility to simplify the docu-
mentary requirements for the evaluation of the credit (Trivelli et al. 2002).

More recently, several regulations relevant for the insurance sector have been
implemented, such as the regulation of policies (Resolution SBS No. 1420-2005),
the marketing of insurance (Resolution SBS No. 510-2005) and the payment of
insurance premiums (Resolution SBS No. 225-2006). These regulations provide the
rules for the interactions amongst the different institutions and stakeholders in-
volved in financial and insurance transactions. The regulation for micro-insurance
services (Resolution SBS No. 215-2007) came into force in February 2007. It deter-
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mines that micro-insurance should be a product that is designed for the protection
of people with low incomes from risks related to death, health, disability, pro-
perty and natural phenomena. If an insurance company decides to develop a new
(micro-) insurance product, it needs to present this product to the SBS for approval,
because according to the general law, the SBS must previously be informed about
the products that will be commercialized.

The objectives of the SBS are to further develop financial and insurance mar-
kets, including the sectors that do not have access to these markets. Hence, in
order to develop these new markets for micro-insurance, several changes in the
existing rules for insurance had to be made, e.g., establishing major transparency
in policies by establishing a minimum content. In general, the changes made in
the rules and regulations were meant to simplify insurance policies. Low-income
households, often with a low educational level, find it difficult to understand an
insurance policy with all its clauses. For this reason, many aspects of the insurance
process were simplified and thus made accessible to a broader public.

In 2003, a committee for the development of agricultural insurance was
formed, and the SBS forms part of it. It was determined that the regulations of
the General Law (Law No. 26702), such as policy, content and rate, should all ap-
ply also to agricultural insurance. New policies need to fulfil the rules of the SBS's
regulation of policies (Resolution SBS No. 1420-2005), which are general rules. If
an agricultural micro-insurance is to be issued, these are regulated by the specific
rules for micro-insurance. Other new insurance schemes, such as index-based and
credit-based insurance, in which there is not necessarily a loss for the payment of
the compensation, have already been taken into consideration by the SBS, and
possible new modalities are currently being worked out.

Amongst the intermediaries for micro-insurance, an interesting and interna-
tionally used distribution model could be the partner-agent model, where the part-
ner is the insurance company and the agent represents the entity that is in touch
with a large number of members, such as financial entities, cooperatives, com-
munity organizations, etc. Internationally, this model has been the most successful
for reaching the lowest strata of society through low costs, as no new structures
for the distribution of these services need to be created. It is thus not necessary to
invest in the development of new distribution channels and schemes, as in Peru all
these organizations exist, i.e., micro-finance institutions, cooperatives, producer
organizations, community-based organizations, etc. It will now be necessary to
bring together the existing organizations with the insurance companies.

Analysing the recent institutional changes in Peru with regard to the regulation
of the finance and insurance sectors, it becomes clear that many mechanisms have
been created and are functioning for the support of the lowest classes in society.
Having worked together with financial institutions and insurance companies from
the local to the international level, the author found that the cooperation, capacity
and flexibility of the SBS can be judged in most cases as very fruitful. The recent
changes and the new general law have helped to contribute to these changes.
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Nevertheless, it seems of vital importance that public and private institutions
as well as institutions of international cooperation provide stronger support to
these MFIs by providing adequate capacity building and technical assistance in the
development of new financial services for the bottom of the pyramid market (Pra-
halad 2004). Especially considering the future development of agricultural micro-
insurance products, it seems inevitable to assist the institutions in carrying out this
new and complicated task.

6.1.2 Agricultural sector

For almost ten years, possibilities for an agricultural insurance scheme and pro-
tection mechanisms for poor and vulnerable farmers have been discussed at the
national Peruvian government level. In December 2006, Law No. 28939 author-
ized supplementary credit, disposing (Article 4) and created a Guarantee Fund for
agricultural insurance. The aim of the fund is the protection of poor and vulnerable
farmers from climatic and other catastrophic events. In Law No. 28995, the aims
of the fund are expanded to also guarantee the credits granted to organized small-
and medium-size farmers, whose activities are oriented towards dynamic national
and international markets. The fund also includes financing mechanisms for agri-
cultural insurance through the insurance system, destined to reduce the exposure
of agricultural producers as well as rural communities to climate risks that nega-
tively affect their production and profitability. Finally, on 12 December 2007, the
details regarding the implementation and functioning of the guarantee fund were
established through Law No. 29148. The aim of the agricultural insurance fund is
to co-finance agricultural insurance policies. The fund of approximately US$ 12
million will be administered by COFIDE as a trust fund. Details regarding the condi-
tions for the five specific agricultural and three livestock insurance schemes were
determined through ministerial resolution No. 0720-2008-AG on 20 August 2008.

The above-mentioned changes and new regulations have been pushed for-
ward by MINAG since 2007, when the Unit for Capitalization and Agricultural
Insurance was established as a sub-section within the ministry. In a presentation
by the MINAG during the workshop in April 2008, Mr. Javier Montero explained
that in order for the ministry to determine the management and operative proce-
dures of the fund as well as the co-financing of the policy, the Mexican consult-
ing firm Latin Risk was contracted. Mr. Oscar Ramirez, the consultant for Latin
Risk, worked closely together with the ministry from April to August 2008 in order
to design an agricultural insurance scheme for the country. In September 2008,
the government officially announced the functioning of the insurance fund and
scheme (see Chapter 6.2.2 and the website of MINAG <http://www.minag.gob.
pe/seguro-agropecuario/agro-protege.html>).

Finally, after many years, an important step towards greater protection of agri-
cultural activities has been achieved by implementing this new scheme through the
Ministry of Agriculture. These types of insurance schemes through private insur-
ance companies can now be provided as the necessary regulatory framework has
been put in place. Now it is up to the insurance companies to design schemes for
the agricultural sector. A first pilot project led by La Positiva Seguros is currently
being carried out in the Province of Pisco in the region of Ica (see Chapter 6.2.2).
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6.2 Financial services for the agricultural sector

Since the closure of BA in 1992 until the recent creation of a new Agrarian bank
called Agrobanco in 2001, many changes in financial institutions, especially those
active in rural finance, have occurred (see Chapter 2). It appears as if neither the
state-led BA nor the private financial sector has succeeded in attending the needs
of the rural communities and clients in the way these need (Trivelli et al. 2004). The
inefficient and unsustainable management of BA made it dependent on transfers
from the Central Reserve Bank. This first experience with the intervention of the
state in the agricultural credit market as a direct moneylender had negative con-
sequences for the reputation of public financial institutions. Especially the reduced
capacity of the state to collect debts and its inclination to remit them has a negative
effect on the credit culture of the clients.

Due to the heavy burden BA presented to the financial state of the govern-
ment, the Fujimori government liquidated it in 1992. Since then, financial inter-
mediaries, institutions, actors and clients, as well as rules and regulations of the
financial environment have been modified but not been able to cover the demand
that the closure of BA had provoked. It was said that the former BA had around
230,000 clients a year, whereas in the year 2000 the agricultural and livestock
clients of the private financial system accounted for less than 23,000 (Bancos de
Desarrollo 2008). These numbers show the serious problems that exist in the for-
mal rural financial system in Peru.

6.2.1 Supply of agricultural micro-credits in Piura

Agricultural lending is a risky business, and when financial institutions give cre-
dits to vulnerable farmers, the institution takes on the risk that the farmer will be
unable to repay the loan if there are crop losses (GlobalAgRisk 2006). There are
various institutions involved in agricultural lending in Piura, i.e. banks, CMACs,
CRACs, regulated EDYPYMEs, as well as producer organizations offering credit to
their members through savings and credit cooperatives.

As a result of the international crisis and the El Nifio phenomenon in 1997-98,
there was an economic recession in Peru until 2001, and many financial institu-
tions redefined their strategies, especially those related to the agricultural sector.
Historical data show that during El Nifio in 1997-98, default rates for loans by MFls
in Piura increased by about 10 percentage points (GlobalAgRisk 2006). However,
the policies and governmental responses to El Nifio were not favourable to lenders
and to a proper environment for sustainable lending to the agricultural sector, as
the government had allowed many farmers to simply write off their loans after El
Nifio. “Government programs to write off loans create a precedent for govern-
ment bailouts and erode the responsibility that borrowers have to repay their loans
and that lenders have to recover them. These interventions in the market through
subsidies and bailouts are well intentioned by the government but can crowd out
the market"” (GlobalAgRisk 2006: 1). Hence, it was most likely a combination of ex-
treme problems in loan repayment and government response that caused a reversal
in agricultural lending trends after El Nifio (GlobalAgRisk 2006).
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Between 1995 and 1998, placements to the agricultural sector of all finan-
cial institutions increased, while the reduction of agricultural credits after 1998 is
mainly associated to reductions of credits from banks, which focus their resources
on a few clients (Oft 2009). While lending by MFls increased more than threefold
between 1998 and 2003, agricultural lending remained stagnant, which was a
protectionist strategy for reducing exposure to risks related to agriculture (i.e. cli-
mate and prices). In 1998, agricultural lending represented 30 per cent of the total
lending portfolio of the MFIs, in 2003 it accounted for less than 10 per cent of total
lending (GlobalAgRisk 2006).

Within the frame of this study it was not possible and also not intended to
provide detailed information about all the financial institutions lending to the ag-
ricultural sector in Piura. The emphasis here is put on those MFIs that are most
important in Piura, i.e., Caja Piura and Caja Sullana. Additionally, information on
Agrobanco is provided as well as on semi-formal institutions such as the savings
and credit cooperative COOPAC Norandino and informal mechanisms. Large
commercial banks are not taken into consideration as the interest lies primarily in
micro-finance institutions.

CAJA PIURA

Caja Piura was the first municipal bank and started operation in 1982. In 1985, it
signed a cooperation agreement with GTZ and the German Savings Banks Alliance.
The aim of the cooperation agreement was to contribute to the development of
the Caja Piura, taking as a model the German savings bank (Sparkasse). Selected
members of the staff were sent to Germany and learned in a German Sparkasse;
furthermore, a training centre was set up in Piura in order to train staff from all
savings banks in the country. Amongst other factors, it can be argued that this
special cooperation with the German savings banks and Caja Piura has contributed
to the latter's great success, and it is now the leading savings bank in Peru. Caja
Piura currently has 58 offices in the coastal highland and Amazon areas. In March
2008, it also acquired the most important CRAC in the northern Peruvian Amazon
region, called the “Caja Rural San Martin".

With regard to placements in the agricultural sector, the Caja Piura does not
show the best numbers since the last mega El Nifio in 1997-98. While the total
amount of placements has increased from US$ 45 million in 2000 to US$ 200
million in 2007, placements in the agricultural sector have decreased from US$ 5
million to US$ 2.8 million. More precisely, the placements in the agricultural sec-
tor have decreased from 10 per cent of the total placements in 2000 to nearly 1
per cent in 2007. According to the directors and staff, this is due to the high risks
associated with agricultural activities, meaning the insecurities related to water
availability as well as to climatic and price risks that are inherent in agriculture.
Despite the decrease in the offer of agricultural credits, Caja Piura is interested in
expanding its activities in the sector. Through the Caja Rural San Martin it hopes to
further spread out in rural areas and especially for agricultural activities. Moreover,
the interest on behalf of Caja Piura for an insurance scheme that could be com-
bined with micro-credits is quite high. For this reason, Caja Piura has been very
cooperative and supportive in the execution of this research.
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Requirements and clients

Farmers can apply for agricultural credit at the Caja Piura if they own at least one
hectare of land with a property title. The farmer is not allowed to have debts with
other financial institutions. For clients with excellent financial and payment history,
profitable and competitive businesses, as well as solid guarantees, there are prefer-
ential interest rates. The low culture of credit and payment, the low education and
literacy levels in rural areas, as well as the high debts of many agricultural produc-
ers due to the collapse of BA make it quite difficult for the Cajas to reach out to
more clients in the agricultural sector.

Typical financial products

The amount of credit given to clients is subject to evaluation and is based on the
payment capacity of the lender, his credit history, qualification in the financial sys-
tem and level of coverage of guarantees. With a favourable profile, the client can
receive up to 100 per cent of the investment. Generally, in the case of temporary
crops, a share of the production costs is financed, e.g., for mango a maximum of
US$ 1,200 per hectare, etc. The finance limit is set, as the total amount of credits
given to one client should not exceed five per cent of the effective capital assets
of the Caja Piura. The duration of the credit is dependent on the activity and on
the destination of the financing as well as on the periods of sale of harvest and
products. In general, for crops the duration does not exceed one year, e.g., in the
case of mango, the duration is 12 months, while for rice it is eight months and for
beans only six months. The interest rate depends on the amount of the credit and
ranges from 27 to 33 per cent annually. For long-term credits in fixed assets, the
duration can be up to seven years as well as for all types of investments in the ag-
ricultural sector, e.g., installation of permanent crops, purchase of machinery and
agricultural equipment, irrigation equipment and agricultural land.

Risk management
Climate risks

Facing natural phenomena and risks such as excessive rainfall, El Nifio, water scar-
city or La Nifia, the following strategies are carried out to manage these risks. For
instance, credits are only given to people that own land, which is not vulnerable or
situated in an area that is exposed to flooding and where there is a diversification
of crops and livestock. The risk management strategy further includes a thorough
monitoring of meteorological reports and statistics with regard to rainfall, river
streams, etc.

Market risks

Regarding the reduction of prices for the products and variations in exchange rates,
the Caja monitors the prices of the products on the field, comparing them to the
market prices in Lima. The credits are given mainly in national currency and various
forms of repayment of the credit are proposed in accordance with the client.
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Future expansion of activities in the agricultural sector

Caja Piura is very interested in expanding its activities in the agricultural sector, but
several conditions need to be fulfilled. First, due to the high risks associated with
climatic events, the Caja Piura judges it necessary and convenient to design and
implement an agricultural insurance scheme. Furthermore, given the complexity of
agricultural credit and its high risks, it is necessary to share risks with other agents
involved in the production chain. However, government politics are still missing
that bring together farmers in producer organizations, necessary to develop a
modern and competitive agricultural system.

CAJA SULLANA

Caja Sullana was created in 1986 in the province of Sullana in the region of Piura
with support of GTZ. As for the other Cajas, it was established with the aim of pro-
moting decentralized development and propelling economic and regional growth.
The growth of Caja Sullana has been dynamic in the past years, following the
tendency of the majority of MFIs in Peru. The agricultural portfolio has also ex-
perienced considerable growth in this period, in contrast to Caja Piura. This can,
however, be explained by the fact that the most common business in the city and
province of Sullana evolves mainly around agriculture. In the previous years, dur-
ing and after the 1997-98 El Nifio, the percentage of placements in the agricultural
sector accounted for up to 33 per cent of the total portfolio. Since the year 2000, a
limit of 20 per cent of the total portfolio has been set to the agricultural portfolio.
In the last few years, the portfolio accounted for 10 to 15 per cent of the total.

Requirements and clients

Similar to Caja Piura, Caja Sullana maintains a policy of requiring at least one hec-
tare for financing a client. Although the crops that are financed are diverse, Caja
Sullana focuses on rice and fruit trees. Caja Sullana started operating in the agri-
cultural sector in 1993, and the first credits were given to medium-size and con-
solidated clients owning six to seven hectares, while now the majority of clients
own between one and two hectares (Trivelli et al. 2007). The requirements are to
have own land with a property title or to legally rent land and to have at least one
year of experience in agricultural activity and type of crop; additionally, the farmer
has to provide a plan of crops and risks. Further, he has to have a good financial
qualification.

Typical financial products

A typical and average agricultural credit from Caja Sullana is approximately US$
1,800, with an average interest rate of 36 per cent annually. When comparing
this typical agricultural credit to the typical credits offered to an urban micro-
entrepreneur, where the interest rate is of only 22.5 per cent annually, it reflects
the greater risks of the agricultural sector and the greater competition in this sec-
tor. The interest rate for agricultural credits ranges from 24 to 36 per cent annually
according to the amount. The duration for crop credits is dependent on the type of
crop; additional time for the sale of the crop is given, in general between 6 and 12
months. The average client of Caja Sullana owns between four and five hectares.
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Risk management

The strategies to manage risks include an adequate credit technology, terms and
amounts that are adapted to the type of crop as well as partial payments. The limit
of the agricultural portfolio is set at 20 per cent of the total portfolio. Caja Sullana
has a high geographical and crop diversification. Furthermore, if no plan for crop
and irrigation is approved by the Irrigation Committee, Caja Sullana will not grant
a credit. A permanent monitoring of water resources, climate and prices is carried
out.

Caja Sullana is also active in the search for tools to share or mitigate risks, such
as through agricultural insurance schemes. It is the only Caja that has access to a
specific insurance fund provided by the Development Credit Authority (DCA) of
the United States Agency for International Development (USAID), which covers
50 per cent of the declared portfolio (specific amount determined), i.e. in case
of problems for recuperation of credits, USAID would assume 50 per cent of the
portfolio of the Caja Sullana. The total amount of the cooperation is US$ 6 million
for five years and a flat commission of one per cent of the maximum amount that
USAID can grant, with an additional one per cent of the used budget. This co-
operation agreement with USAID is of advantage to the Caja Sullana, as the latter
can try out new clients with greater risk profiles but economically viable projects
(Trivelli et al. 2007).

Future expansion of activities in the agricultural sector

Caja Sullana judges the lack of accessible insurance and risk transfer mechanisms in
Piura and Peru as a serious impediment for further expanding the lending portfolio
of the agricultural sector. Additionally, Caja Sullana wants to extent its agricultural
placements to other regions and agencies in order to diversify the concentration
geographically and crop-wise. A future expansion of activities in the agricultural
sector could also be combined with the use of new technologies for improving
efficiency as well as offering other types of services and financial products to the
rural clients (micro-insurance, leasing, etc.) (Trivelli et al. 2007).

The new agrarian bank: Agrobanco

The reactivation of the Agrarian Bank was an electoral strategy for Toledo to be-
come President (2001-2006) and not based on a dedicated willingness to sup-
port the agricultural sector. In 2001, the new state-led financial institution for the
agricultural sector called "Agrobanco” was re-launched through Law No. 29064.
Agrobanco started operating in 2003, although it already had had the authoriza-
tion to do so as a second-tier bank since June 2002. When designing the new
Agrobanco, a main role as a second-tier institution was proposed. However, as
established through the Law of Creation of Agrobanco (Law No. 27603), it should
also serve with direct placements to organized farmers, preferably those belonging
to product chains. The bank was supposed to be made up of public and private
shareholders; however, due to the complete disinterest of the private sector in a
national and international participation in this credit business in cooperation with
Agrobanco, the institution had to rely on the public sector only. Hence, Agrobanco
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is a private bank whose capital comes to 100 per cent from the public sector. In
Piura, there is a regional office, which serves more than 2000 producers of differ-
ent crops.

Requirements and clients

Indirect, second-tier operations developed quite rapidly and the objectives were
twofold. On the one hand, to encourage private sector institutions to make place-
ments in the agricultural sector and, on the other, to place funds in secure finan-
cial institutions, which would imply a guaranteed return at low operational costs.
First-tier, direct activities, however, took a long time to get going. This was due to
several reasons, but mainly due to the specific conditions and characteristics that
the clients had to fulfil. For instance, the clients should own at least three hec-
tares (thereby excluding smallholders and the poorest farmers, who own between
0.25 and 2.5 ha and make up >80 % of the farmers in Piura; see also Chapter 4),
should not have any debts and should be part of a product chain (only 20 % of the
farmers in Piura belong to a product chain, see Chapter 4). Second-tier clients are
financial institutions regulated by the SBS and are selected after respective evalua-
tions. Considering these requirements, it becomes clear that clients at the bottom
of the pyramid market (Prahalad 2004), who are of interest for this study, are not
included in the first-tier clients of Agrobanco.

Typical financial products

Credits of Agrobanco are direct, short-term credits offered to a group of agricul-
tural producers that are organized in product chains. It is not an individual credit,
but one to an organization of producers including input providers and those mar-
keting the products. The product chains need to be orientated towards the produc-
tion, transformation and marketing of a specific agricultural product. The first-tier
credit products are up to US$ 15,000; the interest rate is subject to evaluation and
depends on the type of crops and the term of the credit, which is limited to a maxi-
mum duration of one year. Second-tier credit lines range from medium- to long-
term, the amount and interest rate are subject to evaluation, and the duration of
the loan is not defined in the law. The average interest rate is 6.3 per cent annually.

Risk management

Interestingly, according to the study carried out by Trivelli et al. (2004), the rate of
recuperation is 100 per cent, considering both credits to product chains and finan-
cial institutions. This is, according to information obtained from the bank, because
of the good selection of clients followed until now. Hence, it can be argued that
the risk management strategy used by the bank is to provide credits only to those
clients that belong to product chains as well as to those that do not have any debts
in the formal financial system.
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Future expansion of activities in the agricultural sector

In practice, Agrobanco’s capacity to expand its activities to a wide range of bor-
rowers, especially small and poor farmers, is quite low, attributable to the fact
that it only accepts those producers having a high capacity of payment, owning at
least three hectares and without debts with institutions in the financial system or
with the previous BA (Trivelli et al. 2004). Furthermore, it is not sure if Agrobanco
will be able to expand its activities, as there are great financial constraints for the
institution caused by the lack of private shareholders that contribute to its finan-
cing. Moreover, the participation of Agrobanco in the credit market can become
inefficient as the richest clients are favoured and have access to credit in the formal
system anyways, while a wide segment of small- and medium-size producers, who
have difficulties in accessing financial services in the formal system, are being ex-
cluded. In general, the system of operations of Agrobanco seems highly unsustain-
able, and it is questionable if in the long term the bank’s activities will persist. An
interest rate scheme that is below the market average will not allow the bank to
reach sufficient cost-effectiveness in the long run.

Semi-formal credit
COOPAC Norandino Ltda.: COOPERATIVA DE AHORRO Y CREDITO

In October 2005, representatives of smallholders, officials from agrarian producer
organizations (CEPICAFE in Piura, CENFROCAFE in Cajamarca and Oro Verde in
San Martin as well as several support NGOs) came together in Jaén with the aim of
identifying an alternative to formal financing for the agricultural sector, with foun-
dations of cooperation and solidarity. It was decided to establish the Credit and
Savings Cooperative “NORANDINO". This was a decisive step, as it is commonly
known that there are several cooperatives active in the country but mainly in urban
areas. COOPAC Norandino has more than 2000 associates and more than 800 of
these are borrowers. The placements are primarily (98 %) in the agricultural sector.

Requirements and clients

The aim of COOPAC Norandino is to offer financial services to its member families
that normally do not have access to the formal financial system. The requirements
are the personal ID card of the applicant, original document of land owned (land
title or possession), and own fixed term savings of a minimum of 10 per cent of
the amount of the credit. Furthermore, the client should not have any outstanding
debts with any financial institutions, CEPICAFE or other organization. The client is
subject to evaluation for determining eligibility. Rural clients are dispersed, their
agricultural activities are in different and often remote local areas and their agri-
cultural activities are seasonal and in most cases not continuous.

Typical financial products

COOPAC Norandino offers various credit and savings products. Average savings
are around US$ 1018, while an average credit is US$ 648. The interest rate is quite
low and ranges from 19 to 27 per cent annually. The terms of the credits depend
on the type of crop and other conditions. The following types of credits exist:
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credit for maintenance, i.e. maintenance of crop and subsistence of the family,
pre-harvest credit to finance the payment of the day labourers, etc., capitalization
credit to buy land or machinery, cooperative or emergency credits, to be used for
any kinds of immediate needs such as health, education etc., and finally there is the
super credit, backed up by the savings in guarantee; this credit can be given to a
member of the cooperative at any time of the year and to an amount that is as high
as double the savings owned. The interesting factor about the credits offered by
the cooperative is that they have a free repayment policy, adapted to the member's
needs, and the repayment is made at harvest. It is thus possible for the borrowers
to make their payments in cash or in agricultural products.

Risk management

Linking credit to fixed-term savings of the farmers allows the institution to be
backed up against non-payment of credits. Local leaders allow for a sense of be-
longing and a wish to progress and grow economically, favouring thereby a culture
of repayment. The marketing of the products through the cooperative ensures
successful sales and good prices. Technical assistance as well as capacity-building
offered through the cooperative contributes to both ensuring that the products are
sold and to the improvement of farmers' risk management strategies.

Future expansion of activities in the agricultural sector

The creation of COOPAC Norandino has particular relevance for contributing to
the further expansion of agricultural credit in Piura and other regions of the coun-
try. Especially the fact that credits are given to farmers that do not have access to
formal financial institutions is relevant and contributes to their success. The co-
operative is interested in and seems to be on a good way for extending its services
to new clients and members.

Informal credit

There are many studies in the empirical literature on rural credit in Peru showing
the existence of a series of non-formal credit sources (Trivelli et al. 2004; Alvarado
et al. 2001; Fort et al. 2001). For many people in rural areas, small informal credits
usually are provided through friends, family, landlord, bodegas and local commit-
tees. These informal lenders are of special importance due to their great cover-
age in rural areas, but also the most complex to analyse and to methodologically
integrate into the formal system (Alvarado et al. 2001). Another type of informal
credit is provided through more specialized lenders or “intermediaries”, for whom
the provision of credit is only a secondary activity, while the main occupation is
commerce, agro-exportation or agro-industry. Most of the farming households
mentioned that the “intermediaries” that come and buy their product to sell it on
the market are the ones providing them with credit for sowing, and the credits are
mostly paid back in the form of agricultural products. For many rural and espe-
cially remote areas, these means of financing represent the only source of funding
for agricultural activities.
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Requirements and clients

The characteristics of the clients making use of informal financial services are in
most cases that they live in rural or very remote areas. As a general rule, informal
credit has much higher interest rates than formal credit; according to the survey
and interviews, the annual interest rate ranges from 101-792 per cent (see also
Alvarado et al. 2001). The high interest rates are quite counterproductive for the
borrowers, because they produce a situation of dependence on the intermediaries.
Even those borrowers who could qualify for formal credits know that the terms of
informal credits are worse than those offered by formal institutions. However, they
prefer to continue with the same lenders because there is trust, an in-house service
and often a secondary service such as marketing of the agricultural products.

Typical financial products

In general, the terms of informal credits are shorter than formal credits, especially
those used for consumption or other personal purposes. But if the credit is used
for agricultural activities, the terms are set according to the production time and
generally recuperated at harvest time.

Risk management

The risks related to these types of credits are generally higher than for their for-
mal counterparts, due to the absence of formal contracts that clearly establish the
credit terms. However, sometimes enforcement mechanisms used for recuperating
informal credits are more effective as those used in the formal system. Especially
the closeness of the intermediary to the borrower facilitates the lender to seize
goods and thereby recuperate the loaned amount (Alvarado et al. 2001).

Future expansion of activities in the agricultural sector

If there is no major expansion of appropriate formal financial mechanisms, the
informal financial mechanisms explained above are expected to grow in the future.
It is necessary to provide an attractive offer of formal and semi-formal financial
services to rural and especially very remote areas in order to prevent the excessive
expansion of informal credits. The surveyed households mostly claimed that they
were interested in formal or semi-formal financial services with lower interest rates,
but often they are afraid of approaching a formal institution as they have little
education and might not understand the terms of the credit or fulfil the require-
ments. Hence, the main reasons for not borrowing in the formal sector are the high
interest rates and transaction costs as well as the fear of loosing their guarantee
(GlobalAgRisk 2006), i.e. in many cases households in rural areas that did not
pay back their credit lost their land or house. It can thus be argued that informal
credits are going to expand in rural and remote areas, especially if there is no
major development of formal financial services accompanied by capacity-building
components.
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6.2.2 Agricultural insurance services

As explained in the previous section, currently only a few financial institutions
are offering credits to farmers, and none is offering agricultural insurance against
disasters. According to Mirla Barretto from the SBS (Oft 2008), the main problem
affecting the development of agricultural micro-insurance is the almost total ab-
sence of these products for the lowest sectors of society. There is, however, great
interest on behalf of the MFIs and producer organizations that are lending to agri-
culture for an insurance scheme that could be combined with credits.

Private insurance companies
PACIFICO-PERUANO SUIZA

About a decade ago, private entities offered agricultural insurances in Peru. In
1997-98, the insurance company “Pacifico-Peruano Suiza" offered agricultural in-
surance in Piura and in four other coastal departments. The scheme was designed
to cover damage due to either the absence of rain or excessive rainfall, high or low
river levels and droughts. The agricultural insurance scheme covered the crops:
rice, mango, citrus fruits, asparagus, sugar and grapes (Pérez Mickle 2002). The
low acceptance and failure of the insurance scheme can be explained by the fact
that it was offered just prior to El Nifio, whose magnitude was already known by
then. The calamity of the scheme reached 100 per cent, a level that, according
to technicians of the company, had been estimated previously. Due to the total
loss, “Pacifico-Peruano Suiza" stopped offering agricultural insurance altogether.
Nevertheless, a couple of years later in 2000, the company put on the market an
all-climatic risk insurance product for rice to be offered in selected valleys of most
northern regions including Piura, as well as in the southern region of Arequipa. The
insurance offered coverage from 50 - 75 per cent of the yields, which is equivalent
to the average historical yields in the region or of the insured, if this information
was available. The insurance would indemnify the producer if any of the covered
risks caused the production to fall below the insured sum. The indemnity is equiva-
lent to the yield reduction multiplied by the price arranged previously. The com-
mercial premium fluctuated between 2.5 per cent for Arequipa and 5.0 per cent for
Tumbes. It seems, however, as if this scheme has not had much success, as it is not
offered anymore and only very few persons of the people interviewed said to have
heard about it or to have purchased it.

LA POSITIVA SEGUROS

A pilot project was started in July 2008 to offer agricultural insurance for cotton
coupled to micro-credits in the region of Ica, and more specifically in the Pisco
valley. The pilot project is a joint effort between the Peruvian insurance company
La Positiva Seguros, the Municipal Bank “Caja Sefior de Luren”, the Universities of
Wisconsin and California and IEP. The insurance scheme is based on the average
yields in the valley. The producer will be compensated in the case that his yield falls
below the average, no matter what was the cause of the fall in yield. In order to
reduce transaction costs, the area-based yield insurance product (offered by the
insurance company) is sold as an add-on to working capital crop loans offered by
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rural Cajas, in this case the Caja Sefior de Luren, the MFI most active in the region.
The indirect marketing of the insurance product allows the insurance company to
considerably save costs, as the presence of the Peruvian insurance industry in rural
areas is still very limited. Further, the pilot project involves practical financial edu-
cation games that will help to foster a culture of insurance and financial products
(Carter et al. 2007).

Public insurance: Ministry of Agriculture
PROPOSAL PERFORMA RISK MANAGEMENT (PRM)

In 1999 under the Fujimori government, the risk administration (PRM) put forward
an initiative that was positively received by the Ministry of Agriculture without
achieving any formal character. This initiative proposed an integral canalization
scheme of credits for the agricultural sector using the administered risk criteria,
which implies that it is an agricultural insurance, but with last instance protection
in critical out of control scenarios. This new risk administration concept was to
have a new function in orienting the producer about which products should be
cultivated, based on the local market and production possibilities and conditions.
This proposal even counted with international reinsurance and with the participa-
tion of Peruvian insurance companies. However, the proposal never came to be
implemented and formalized (Pérez Mickle 2002)

AGROPROTEGE

The agricultural and livestock insurances of MINAG are financial support instru-
ments, through which an insurance company offers protection for the investments
made in rural areas facing climate risks to which the activity is exposed and allow-
ing this way to reach the continuity of the productive process (MINAG 2008). The
insurance applies to almost all agricultural crops and livestock species of all regions
in the country.

This insurance scheme is called AgroProtege and further information about
it can be found on the internet page of MINAG <http://www.minag.gob.pe/
seguro-agropecuario/agro-protege.html>. AgroProtege can be contracted by
farmers owning only a few hectares. The state shall subsidize 100 per cent of the
cost of the policy for the poorest and most vulnerable farmers that live on a subsist-
ence level. In this case, the scheme functions through the regional governments;
who make a demand to the insurance companies for the poorest farmers. From the
insurance companies, the request is transferred to the MINAG, who decides about
the 100 per cent financing of the schemes. Agricultural producers and livestock
holders with commercial activities can directly demand an insurance scheme for
their activities at the insurance companies. In some cases, a part of the cost of the
insurance policy can be subsidized by the state. AgroProtege policies are offered
through private insurance companies and backed up by the Guarantee Fund. The
Guarantee Fund for agricultural insurance approved by Law No. 28939 amounts
up to US$ 12 million and shall be increasing in accordance with an increase in
coverage and placements of policies offered through private insurance companies
(MINAG 2008).



6. Financial Services for Agriculture: Supply and Demand 96

AgroProtege distinguishes between subsistence and low-production versus
commercial activities. For the former, the catastrophic insurance covers basic
crops, fruit trees, vegetables and forage through a fixed insured sum per hectare
(US$ 23/ha/cropping campaign) and is free of charge for the poorest farmers. For
the latter, the commercial insurance applies and covers the expenses per hectare
during a cropping campaign, and in certain cases it can also cover the expected
output. The risks covered by AgroProtege include drought, excess humidity, frost,
low temperatures, flooding, hail, fire, strong winds, high temperatures and crop
diseases. With regard to livestock insurance, it covers the risk of death through
illness, accident, forced sacrifice and loss of function.

The recent changes just mentioned in the domain of agricultural insurance
schemes have contributed to the development of agricultural insurance schemes
that are still in their initial phases. All these products will be tested in the coming
years such that supply and coverage will most likely increase. It is too early to be
able to comment on the functioning and future of these products. It can, however,
be expected that national and international insurance companies will gain interest
and contribute to a varied offer of insurance products in the future.

Informal insurance arrangements

Possible informal insurance arrangements consist of one household helping the
other household, with the opposite being expected later in case of necessity. The
most common coping strategy when the household is in a difficult situation in
Piura is to ask help from family and friends (see Chapters 4 and 5). Rotating savings
and credit associations (Roscas) are also a form of insurance. Farmers that usually
receive earnings only once or twice a year can insure themselves either by buying
physical assets they do not really need in order to be able to sell them in case of
necessity, or in case such is available, put their earnings in a savings account that
can be used later when needed (Mommens 2006). Further, small farmers may
diversify their crops and/or have non-farming revenues if possible.

6.3 Demand for financial services

While describing the offer of financial services for the agricultural sector in the
previous section, it became clear that this is a complex task, as information is dif-
ficult to obtain and to aggregate, but this is even more so regarding the demand for
financial services. On the one hand, it could just be sufficient to describe the actual
demand expressed in the current credit requests, but one the other hand, it is al-
ways interesting to know about the potential demand, which in the case of Piuran
agriculture seems to be quite high. With regard to agricultural insurance mecha-
nisms, it will be very difficult to determine the demand, as most of the farmers do
not necessarily know about these schemes, but if they knew and understood how
they function, the demand could be greater and effectively determined through
a more specific survey. During this survey, it was important to ask the households
what they know about the functioning of an insurance policy.
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6.3.1 Demand for agricultural micro-credit in Piura

The uncertainty of agricultural activities as well as the asymmetric information
amongst moneylenders and lenders can imply diverse conditions of offer for the
many heterogeneous producers (Fort et al. 2001). Some producers might be of-
fered a variety of credit contracts with differing terms and conditions, while other
producers might not qualify for formal credit and thus face limited choice and
alternatives. It is clear that the effective demand for agricultural credit could be
approximated by calculating the number of hectares that are used for productive
activities. However, particularly when producers are most risk adverse and do not
have access to the insurance market, it is not sure how attractive a formal credit
contract is for them. Thus, it depends not only on the expected return but also on
the risk that such a contract implies.

Of the surveyed households, only 20 per cent stated to have credit at that mo-
ment, i.e. eight per cent in the highlands, seven per cent in the lowlands and five
per cent in the Chira River basin, while 80 per cent told not to have any credit at
that time, i.e. 30 per cent in the highlands, and 25 per cent in both the lowlands
and the Chira River basin. This value seems to be quite low, but can be related to
the fact that the time between October and November is not a cropping season,
and for agricultural productive activities credits are generally given just previous to
the cropping season, i.e., in December. When asking about the past, 48 per cent
had had a credit, while 52 per cent had never received a credit before. This amount
seems to be quite high and can possibly be linked to the fact that informal lending
is included. Moreover, this value can be explained by the fact that cotton produc-
tion in the lowlands in Piura has received preferential treatment from former BA,
and now from the regional government and the new Agrobanco.

When asking about credit in the past, most farmers referred to former BA. BA
and Agrobanco were put together, as it was not of specific interest to know the
exact percentage for each institution, but rather the behaviour of the interviewed
with regard to the state-led institution. It becomes obvious, however, that the
farmers do not know what the terms and conditions of the new bank are and still
associate to the new Agrobanco the role it had before. In a sense, it is true that
Agrobanco still offers the most attractive credits, as it has the lowest interest rates
compared to all the other institutions. Otherwise it is not surprising to find the
second highest percentage in the past occupied by informal lenders and in the
future these only represent one per cent. This means that if the households do not
have to lend from informal sources, they seem to prefer the formal system. Some
of the main reasons for borrowing and as well for wishing to borrow from formal
institutions are low interest rates, few requirements, the bank staff coming to the
house to promote their products, the only institution they know of that lends to
farmers, they have known the person/informal lender for a long time, etc. Those
households that borrowed from informal sources mostly gave as a reason not to
qualify for the formal system as well as habit.

When asked about the use of the credit, the main reason given was for the
production of crops (Oft 2009). This is due to the fact that the households were
necessarily involved in agricultural activities, even though these were not the main
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economic activity of all. Most of the other reasons, such as illness, daily expenses
and to pay another credit referred to, when the households needed the additional
financial resources from a production credit for other expenses.

40 per cent of the households did not experience any difficulties in paying
back the credit, while 12 per cent said they did, 14 per cent said they worried
about debts and 70 per cent were not worried (Oft 2009). Many of those who did
have problems mentioned very bad production years, due to droughts or El Nifio
(1982-83 and 1997-98), as well as ilinesses, death or other problems in the family.
However, for most of the borrowers, the politics of government bailout during the
last El Nifio must have been favourable, as most of the farmers that had borrowed
could write off their loans. Hence, the low percentage of people with repayment
problems can be associated to the government programmes. This has most likely
contributed to creating a bad payment culture in rural communities and an in-
creased desire to have access to loans provided by state-led institutions.

In several focus-group discussions and workshops, the discussion on the de-
mand for micro-credit services would always be about low interest rates, few re-
quirements, subsidies for export products and the need for technical assistance
and capacity-building for the successful management of the productive activities
and further marketing and export of their products. Furthermore, agricultural in-
surance tools to protect their production and crops were mentioned as necessary
mechanisms for a more secure income form for productive activities as well as for
contributing to the reduction of poverty and greater sustainability of their liveli-
hoods.

6.3.2 Demand for agricultural insurance services

One very important problem, if not the main problem affecting the development
of micro-insurance services is the lack of insurance culture and financial literacy
that is most prominent in rural areas in developing countries. This applies to all
kinds of insurance products. The reasons are that financial markets in rural areas
are little developed, and insurance products are generally not widespread in devel-
oping countries. Recently, in Asian and many Latin American countries, including
Peru, a wider spread of these products, especially related to death/life and illness
insurance have been registered.

When the surveyed persons were asked if they understand how insurance
works, 55 per cent said “yes" and 45 per cent “no". This value is, however, highly
questionable as when prompted to explain, most interviewed referred to a medi-
cal insurance that covered a visit to the local health station, or many confused the
question with a monthly pension. Hence, in many cases it was necessary to provide
some further explanation on what insurance is and how it functions. After the
explanation, the people then mentioned that they understood what insurance is.
During focus-group discussions, workshops and the survey, most farmers defined
insurance similar to this statement given by one farmer: “I pay a quota/premium
and when something happens (illness, death), the expenses are covered. In case of
agricultural insurance, this would mean that | pay a monthly or seasonal premium
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according to the number of hectares, and if production is lost, | receive an indem-
nity payment.”

The survey showed that 55 per cent find the use of insurance good and only
five per cent perceive the use of insurance as bad. 30 per cent say they have had
an insurance scheme in the past and 70 per cent had no experience with insurance
schemes. Hence, it becomes clear that the number of people that know how in-
surance schemes function is probably less than the 55 per cent mentioned above.
Of those who did have an insurance scheme in the past, the majority mentioned
iliness, followed by accident and life insurance and only very few claimed to have
benefited from agricultural insurance schemes in the past (Oft 2009).

When asked if they would buy an insurance to protect their crops and land
from natural phenomena, 74 per cent would while 20 per cent said they would
not; of the 74 per cent who said yes, 31 per cent were from the highlands, 24 per
cent from the lowlands and 19 per cent from the Chira river basin. It seems as
if the demand is proportionally distributed across the three geographical areas.
When asked about a type of community-based insurance fund for the whole vil-
lage, producer organization, cooperative, irrigation committee or peasant com-
munity, 85 per cent judged this to be a good idea, of which 32 per cent were from
the highlands, 27 per cent from the lowlands and 26 per cent from the Chira river
basin, six per cent had no opinion and three per cent judged it to be a bad idea, as
there is not sufficient trust amongst the parties. Interestingly, many farmers also
mentioned that they would rather buy an agricultural insurance for their crops, as
all their investment was in the field, than an illness or life insurance for themselves,
because according to the farmers, problems of health and death can be coped with
more easily than the loss of the whole yield.

When combing answers such as if the household had yield losses in the past
related to the willingness to buy an insurance, it was found that 63 per cent of
those who had losses in the past would buy an insurance, while 16 per cent had
losses but would not like to buy an insurance. The remaining nine per cent did not
have losses in the past but would buy insurance, while four per cent neither had
losses nor would buy insurance. With respect to having experienced floods in the
past the situation is clear, while 46 per cent have experienced floods and 27 per
cent did not experience floods in the past, both would like to buy insurance. Of
those who did not want to buy insurance, 12 per cent experienced floods and 4
per cent did not. The situation is even more convincing when looking at the high
willingness to buy an insurance of those households that have experienced (21 %)
or never experienced (51 %) droughts or water scarcity in the past. Of those who
did not want to buy insurance, 15 per cent had never experienced drought or water
scarcity while five per cent had. This confirms the high awareness of risks that are
inherent to the agricultural activities and are especially pronounced in the region
during water-scarce years. Regarding crop diseases, only a few households had ex-
perienced these before, such that 65 per cent had no experience and eight per cent
did, but all these would like to buy insurance, compared to two per cent that did
have experience and 18 per cent that did not but would not like to buy insurance.
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These results show that the occurrence of extreme events is seen as a major threat
for the sustainable development of the livelihoods of the households.

6.4 Review of agricultural insurance schemes

There is a great variety of insurance schemes (see Chapter 6.2.2). On the one hand,
there is livestock insurance, on the other hand crop insurance. Specific and appro-
priate schemes are designed according to the type of animal or crop and the types
of risks they are exposed to. There is a large number of problems regarding the
development of agricultural insurance schemes associated with common problems
in micro-insurance and also specific to the agricultural sector. Common problems
in micro-insurance are adverse selection and moral hazard resulting from the little
knowledge insurers have of the risks that the insured are facing. Adverse selection
thus means that it is very difficult and expensive to distinguish between clients who
are very risk adverse and the ones who are less risk adverse, while moral hazard
refers to the situation where the granting of insurance contract can lead clients to
reduce their use of good risk and crop management practices resulting in higher
loss claims (Hazell and Skees 2005; Levin and Reinhard 2007). These problems are
common in insurance markets, but more pronounced in the agricultural sector,
where information on a client’s risk exposure and risk management practices is
more time-consuming and costly to obtain.

Agricultural insurance is also complicated, as it needs to cover both idiosyn-
cratic and correlated risks. Correlated risks are those that are spatially correlated,
such as large weather events like floods and droughts that affect a large number
of farmers over a widespread geographical area. For the financial viability of the
financial institution, it is therefore necessary to diversify the risk portfolio as well as
to work with reinsurance companies and international financial markets to which
part of the risk can be transferred. Furthermore, it needs to be considered that the
introduction of agricultural micro-insurance as a risk management tool is a great
challenge, as it is hard to gain trust and understanding for insurance schemes when
people previously did not have access to financial services (Levin and Reinhard
2007).

6.4.1 Animal insurance
Livestock insurance

Livestock insurance generally covers losses of a single animal or herd resulting from
death, diseases and accidental injuries. These events can also be the result of ex-
treme climate variability. In most cases, insurances are taken for herds, as the poli-
cies for individual animals are generally quite expensive (Levin and Reinhard 2007).

An example of index-based livestock insurance is being implemented by the
Government of Mongolia and was developed with the support of GlobalAgRisk.
The indemnity is based on a mortality rate index that pays all herders in the same
region or province the same indemnity payment, should the regional mortality
rate be higher than a certain predetermined extreme threshold (Hazell and Skees
2005). Hence, the incentive for herders to take care of their animals during extreme
weather is maintained, and at the same time some kind of competition amongst



101 6.4 Review of Agricultural Insurance Schemes

herders can take place to achieve lower than average mortality rates. The contracts
are offered according to species, e.g., cattle, yak, sheep, goats and horses. Further,
the index is based on the correlation of weather mortality with reliable historical
data in Mongolia.

Fishery and aquaculture insurance

Similarly, there is great interest in the development of new fishery or aquaculture
insurance instruments. In the case of fisheries, a possible El Nifio insurance could
be developed. For aquaculture, the insurance covers losses that result from death
or loss of fish stock due to climatic events, diseases, etc.

6.4.2 Crop insurance

Agricultural producers insure themselves against damage to their crops and pro-
ducts through climatic events such as floods, droughts, hail, storms or the loss of
income due to a fall in prices. Crop insurance is not easily determined, as there are
very different factors that will influence the final production (Mommens 2006).
The different types of crop insurance will be discussed in the following.

Yield-based or multiple peril crop insurance

This type of crop insurance usually covers perils such as drought, flood, cold, frost,
wind, insects, disease, etc. In this class of insurance, the perils are often bundled
together in a single policy, called a multi-peril crop insurance (MPCI) policy. MPCI
coverage is usually offered by a government insurer, and premiums are usually par-
tially subsidized by the government. The insurance generally guarantees the yield
of the insured based on the producer’s actual production history. If the actual pro-
duction is less than the average insured yield, the insured will be paid indemnity.
This is the so-called traditional agricultural insurance, which is not so widespread
and common in developing countries, as it has high administration costs. Crop
insurance usually requires the assessment of the degree of damage to the insured
crops by an expert, and to his/her fee are added costs for travelling and dealing
with the claims procedure (Levin and Reinhard 2007). Also, the danger of fraud is
higher, as the insured can easily induce the fall in production. Hence, problems of
moral hazard and adverse selection are exacerbated in countries with high num-
bers of smallholders, weak institutional capacities, as well as weak infrastructures,
lack of information and culture of insurance (Wenner and Arias 2003). In many
developing countries, the high administrative costs make it necessary for govern-
ments to subsidize these agricultural insurance schemes so that farmers can afford
these policies.

Revenue- or income-based insurance

This type of scheme guarantees the farmer a fixed level of income independent
of the yield generated from the crops. In general, it covers both the fluctuation of
market prices and yield risks. Revenue insurance covers the decline in price that
occurs during the growing season. It does not cover declines that may occur from
one growing season to another. That would be called “price support”, and would
raise a series of complex agricultural-policy and international-trade issues.
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Index-based schemes

Index-based insurance pays for losses based on an independent and objective
measure that is highly correlated with the crop losses. The insurance becomes due
if a certain value or predetermined trigger is met or passed within a specific period
of time. There is no individual claims settlement, but all parties insured are paid
by the insurance once the threshold is passed (Levin and Reinhard 2007). To be
effective, the indexed measure must be highly correlated with the losses, and the
insured should have an insurable interest to purchase index insurance. The most
common indexes for agricultural insurance are area-based yield and weather indi-
ces. Index-based schemes are highly favoured and discussed especially for devel-
oping countries; however, frequently the necessary data are missing, e.g., for area-
based yield sufficient historical yield data, for weather indices, sufficient weather
stations and historical statistical data.

a) Area-based yield index insurance

The indemnity is based on the realized average yield of an area such as a val-
ley, province or district and is paid when the realized yield for the area in a given
season is below a certain percentage of the expected area yield (regardless of the
actual yield on a policyholder's farm) (Skees et al. 2008). This type of index insur-
ance requires historical area-yield data, which in many developing countries are not
always available. Area-based yield insurance is thus a form of multiple peril crop
insurance, since it only matters if yields fall below the threshold and not which peril
has caused the fall in yield.

However, area-yield insurance offers indemnity that does not depend on farm-
level yield. It thus not only avoids problems of moral hazard, adverse selection and
high transaction costs, but also creates incentives for improving productivity at
higher levels than the average area yield in order to benefit from further payout
by the insurance (Wenner and Arias 2003). It follows that competition as well as
the use of risk reduction measures to reduce adverse effects on farm-level yield
amongst producers is encouraged. In order to design such insurance contracts,
accurate country yield history is necessary, which is not always available.

In Peru, a first pilot project is being carried out in the Pisco valley of the region
of Ica to implement a first area-based yield insurance for small- and medium-size
agricultural producers. The project is being implemented by one of Peru's
largest insurance companies, La Positiva Seguros, working in cooperation with the
MFI Caja Sefior de Luren. The latter already markets life insurance products for La
Positiva to their clients and supports the idea of bundling the proposed area-based
yield insurance with their agricultural loans. The project has the technical and sci-
entific support of the BASIS Research Programme of the University of Wisconsin
working in collaboration with IEP and the University of California; funding is pro-
vided by USAID. This includes further the design and implementation of a yield
measurement survey and a simulation game-based training material for potential
area-based yield insurance clients. This game shall help to foster and develop a
culture of finance and insurance (Carter et al. 2008).
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b) Weather index insurance

The indemnity is based on measurements of a specific weather parameter calcu-
lated over a pre-specified period of time at a particular weather station (Skees et
al. 2008). The insurance can define an index value where crop losses are to be ex-
pected. Most of the time, these are based on a statistical analysis of past historical
data, showing at which levels losses occurred in the past. For instance, an insurance
scheme can be structured to protect from the effects of periods of water scarcity
and water abundance. This is especially relevant for the region of Piura. More pre-
cisely, the indemnity is paid to the insured farmer whenever actual rainfall within a
given period of time is less than (water scarcity) or exceeds (water abundance) the
predetermined index or threshold. The payment is calculated based on a predeter-
mined sum insured per unit deviation of the actual value from the threshold value
(Skees et al. 2008). Weather index insurance is generally only applicable for the
specific peril that determines the index, such as rainfall or temperature. This type
of index insurance seems to be quite promising for developing countries, as mostly
meteorological stations and historical data are available and the administration
costs for determining indemnity payments are quite low. These types of weather
indexes could be further developed and be of advantage for possible future climate
change, El Nifio or Monsoon index insurance schemes.

c) Bundled schemes: coupling micro-insurance to micro-credit

The coupling of agricultural micro-insurance to agricultural micro-credit is especial-
ly important for the poorest and most vulnerable farmers, because without credit
they do not have enough resources to buy an insurance policy and make appropri-
ate use of risk management and advanced crop management techniques, such as
the use of more resistant crop varieties. Combining agricultural micro-insurance
with agricultural micro-credit can help the insurance companies to save administra-
tion costs and to reach out to remote areas. This way agricultural micro-insurance
can also help to foster access to credit and provide incentives for risk management.
It is argued that once farmers get access to formal loans, they will have the neces-
sary financial resources in order to buy an agricultural micro-insurance, as well as
take necessary measures to be less risk adverse, by making use of more profit-
able and more resistant crop varieties or using appropriate agricultural practices. In
general, the impacts on small farmers are a stabilization of their incomes due to the
agricultural micro-insurance and greater availability of agricultural micro-credits
with lower interest rates, allowing them to invest and apply necessary crop and risk
management techniques. At the market level, the provision of agricultural micro-
insurance should facilitate an expansion of the agricultural micro-credit portfolio
of MFls.

The above pilot project is a good example of how these types of index-based
schemes function. In this case, the index is based on the average area yield. Also,
for the region of Piura, a bundled scheme would be of interest in order to revitalize
and expand rural finance, which has been decreasing since the last El Nifio (see
Chapter 6.2). The appropriateness and feasibility of different indices from area
yield and weather indices (rainfall) could be tested to develop appropriate insur-
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ance schemes for extreme events such as El Nifio, but also for the less intense but
more frequent and short drought periods.

An interesting study was carried out by GlobalAgRisk in Peru in 2006 us-
ing sea-surface temperature in the Pacific off the coast of Peru as an index
(GlobalAgRisk 2006). Abnormal increases would indicate an El Nifio weather pat-
tern. It has been proposed that indemnity could be paid when the index exceeds
the value two during the rainy (January to March) period with a maximum payout
when it reaches the value three. Here the idea is to offer index insurance instru-
ments directly to the MFIs in order to protect their loan portfolio, which might
contribute to the expansion and sustainability of rural finance and a reduction of
the risks for the MFI portfolios and individual micro-credits (Skees et al. 2007).

6.4.3 Insurance funds (fondos de aseguramiento)

Fondos are a special insurance scheme commonly used in rural areas in Mexico,
especially in remote areas where commercial insurance companies are not active.
The fondos are civil non-profit associations or cooperatives constituted by farmers,
who through this instrument decide to form part of an association and thereby
grant themselves the service of agricultural insurance. The fondos comprise pro-
ducers from the social or private sector and the major aim is to protect their in-
vestments in crops and livestock from the adverse effects of climatic and environ-
mental risks. The aims of the fondos are to offer insurance to all their members, to
administer insurance policies, to contract reinsurance to cover all the risks, as well
as to apply measures to improve the insurance services and strengthen the capitali-
zation of the fund and of its members. The advantages of the fondos are that the
service is quick and usually in the place where the member carries out his produc-
tive activities. Furthermore, the members are self-vigilant, and the operation of the
fondo generates regional employment and contributes to the fostering of trust and
cooperation amongst farmers. The technical operation of the fondo is similar to the
work of a private insurance company, meaning that production, climate and risk-
related statistics have to be collected and analysed, the insurance schemes have
to be analysed and adapted to the specific situation, and the damages have to be
evaluated and indemnity to be paid. The social fund constitutes a source of invest-
ment for projects, i.e. if no natural phenomenon or risks have affected the farmers
belonging to a specific fund for several years, the general assembly can decide to
invest in increasing technical reserves, reduce the amount of future policies and
provide technical assistance and capacity-building to its members (Ramirez 2007).

6.5 Possible schemes, necessary conditions and institutions

Next to the problems with agricultural insurance schemes, there are also a number
of positive benefits that these can offer to rural households for mitigating risks of
natural phenomena and positively influencing their access to agricultural credit
schemes.

6.5.1 Advantages and challenges of index-based schemes

In general, index-based schemes offer many advantages in comparison to tra-
ditional forms of agricultural insurance. For instance, moral hazard and adverse
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selection problems can be avoided with index insurance schemes, as the indemnity
does not depend on the individual producer’s yield and on individual yield informa-
tion. Hence, it could rather foster risk management behaviour, as the insured will
try to have a good yield but to obtain a payout even without having losses in case
the threshold is reached. Other advantages of index insurance are the low adminis-
trative costs, because there is no individual claims settlement and it is not necessary
to do any farm inspections, as the indemnity payment is given once the threshold
is exceeded. Furthermore, index-based insurance contracts on the one hand have
a standardized and transparent structure, which facilitates risk transfer and port-
folio diversification, and on the other hand can be adapted to specific needs of the
different geographical areas (Hazell and Skees 2005; Levin and Reinhard 2007).
Index-based weather insurance can also be sold to other sectors than agriculture
that might be affected by weather events. Especially during El Nifio events, also
traders, labourers and artisans are affected and could buy such a policy.

The major problem with index-based schemes relates to the low insurance cul-
ture that is prevalent in rural areas in Piura. Hence, it will be difficult to convince
farmers of the use of index-based agricultural insurance as a risk management tool.
In particular, the problem lies with the basis risk, i.e., if there is no risk correlation,
the farmer could have severe losses without the threshold being reached and hence
no indemnity will be paid. It is thus necessary to choose an index that is highly
correlated with historical loss data. On the other hand, if the index is adequately
correlated and additional good risk and crop management practices are used by
the farmer, the latter can highly benefit from this type of insurance and be com-
pensated without having incurred losses (basis chance) (Hazell and Skees 2005).
Although index-based insurance contracts are much simpler than traditional agri-
cultural insurance contracts, it is necessary to foster education and capacities for
building an insurance culture and understanding for these types of schemes that
function very differently.

6.5.2 Linking insurance schemes to micro-credit

According to the surveyed households and members of producer organizations,
linking micro-credit schemes to insurance policies is highly appreciated. Especially
index-based schemes are easily linked to individual loans in the micro-finance sec-
tor but also to the portfolio of MFIs and banks. The combination of these finan-
cial instruments can lower interest rates for micro-credits and allow for a greater
expansion of agricultural credit products. This can, however, also allow for the
development of traditional agricultural insurance schemes. The on-farm inspec-
tions could be carried out by the MFI that needs to check the farm for the financial
services that are offered, and this could also be combined with technical assist-
ance. For the development of the agricultural sector and especially the sustainable
livelihoods of the smallholders in the region of Piura, it is crucial to link agricultural
insurance schemes to micro-finance so that MFls can further expand their financial
services to this sector.
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6.5.3 Insurance funds (fondos de aseguramiento)

With regard to the problems of index-based insurance products in dealing with
the basis risk, the concept of mutual insurance funds (fondos) offers the opportu-
nity to pool risks across farmers and to indemnify heavily affected farmers more
adequately. Additionally, the concept of fondos can be particularly useful to al-
ready existing producer associations or cooperatives. Most of the discussions with
representatives of these organizations showed particular interest for these types
of risk transfer mechanisms. Positive effects could be reached by promoting these
fondos also as a new form of institutional arrangement amongst producers. This
would provide a new incentive for farmers to work together, associate themselves
and increase trust amongst one another. Positive spill-over effects of being associ-
ated could be the formation of production chains, availability of technical assist-
ance and access to credits. However, the prevalence of independent smallholders
and lack of trust could mean major challenges to the development of these associa-
tions in rural areas in Piura. The majority of the surveyed households said that they
are in favour of these types of fondos, but argued that there is not sufficient trust
and agreement amongst farmers to allow for such constellations to be successful.
If the incentive is not fostered by outside private sector actors, such as insurance
companies and MFls, or also public institutions such as Agrobanco, the farmers
will not have sufficient trust in one another and thus not be willing to change their
path-dependent behaviour resulting from the malfunctioning of the cooperatives
in the 1970s.

6.5.4 Necessary conditions and institutions
a) Pilot projects

The development of agricultural insurance products, especially index-based
schemes, is still in its initial phase. In order to develop sound agricultural insurance
schemes for poor farmers, it is necessary to carry out pilot projects such as the one
started by La Positiva Seguros in cooperation with several research institutes in the
Pisco valley, in order to test the products and their applicability. Especially combin-
ing applied research throughout the actual implementation of the projects is neces-
sary to improve index-based schemes and assess the degree of market penetration
for tailoring them to the needs of the poor.

Although such a new topic, the literature provides a great amount of informa-
tion on studies and projects that have tested different kinds of agricultural insur-
ance schemes in developing countries (GlobalAgRisk, USAID, Provention Consor-
tium, World Bank, Inter-American Development Bank (IADB), Mexican National
Insurance Institution (AGROASEMEX), Micro-insurance Innovation Facility of the
International Labour Organization (ILO-MIF), Consultative Group to Assist the
Poor (CGAP) Working Group on Microinsurance, Munich Re Foundation, etc.),
such that these can serve as a basis for developing or replicating some of the pilot
projects in other settings. It is necessary, however, to carry out projects that pro-
vide incentives for micro-finance tools to foster better risk management behaviour
and advanced crop management.
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b) Capacity-building and education

Especially the offering of index-based agricultural micro-insurance schemes needs
to be accompanied by capacity-building and training in financial literacy. If farmers
do not understand the functioning of index-based schemes, the disappointment
related to basis risk could lead to the failure of such schemes. Farmers could easily
loose trust and confidence in insurance companies, which could have a detrimental
effect on these and spread to MFIs in the case of bundled products. Past govern-
mental policies of writing-off debts after the last El Nifio, as well as public disas-
ter assistance, have contributed to creating a poor credit culture, especially with
regard to the poorest and most vulnerable farmers, who mostly need capacity-
building and education.

The method used for explaining index insurance in the pilot project in the Pisco
valley is an experimental economics game for financial education. Participants re-
ceive a payout based on their financial outcomes in the game and their decision
whether or not to buy insurance (Carter et al. 2008). The game goes on for several
production cycles, seasons and years, and in the end, farmers are able to analyse
and determine if an insurance scheme is of advantage to them. It is crucial for
farmers to understand the specific workings of insurance products for a real and
effective development of demand for these instruments.

c) Institutional structures and legal matters

Existing institutional arrangements such as producer organizations or water users'
associations (juntas de usuarios) can be used as a basis for developing a fondo-type
insurance mechanism. Also, new independent institutional arrangements for the
management of insurance mechanisms could be formed, such as civil associations.
These associations could also be organized along crop characteristics or product
chains. The success of existing or newly created institutions and producer organi-
zations or associations will depend on the ability and will of the farmers to turn
around their path dependence and engage in new forms of organization.

Each newly designed financial and insurance product for the agricultural sec-
tor in Peru needs to be embedded into the existing national legal and regulatory
framework. Concerning the creation of associations, specific general rules for the
constitution, operation and functioning of the agricultural insurance funds need to
be determined. These can be adapted by taking as an example the Mexican fon-
dos and the prevailing regulations in Peru. New laws and regulations might need
to be developed according to the specific financial products, and the supervisory
authority, SBS in Peru, will need to develop new regulatory standards and norms.
However, legal and regulatory certainty is almost impossible to achieve because
the development of any type of financial instrument holds a certain legal and regu-
latory risk (GlobalAgRisk 2006). It is clear that index-based schemes might carry a
higher risk than traditional insurance products; according to Skees et al. (2002), the
acceptance of these schemes will depend on the extent to which capital markets
trust the data for climate indices in developing countries. If sound indices and reli-
able climate data are available, it may be possible to create efficient and affordable
risk-sharing instruments for the agricultural sector and other purposes.
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6.6 Can financial mechanisms provide incentives for risk reduction?

The vulnerability of the rural households in Piura to El Nifio events will certainly in-
crease with future climate variability and change. The strategies and responses used
by households to adapt to climate variability, droughts, floods and other climate-
related risks are described as their coping and adaptation strategies (see Chapter
5). Having provided a short overview of possible new and innovative agricultural
insurance schemes, it becomes clear that these instruments can offer a method
of transferring the risks associated to climate-related shocks and, especially when
combined with micro-credit, can provide the farmers with the necessary financial
means to carry out their agricultural activity and cope with the climate shocks.

Weather insurance through index-based or other insurance instruments for
farmers and for local and national governments appears to be increasingly impor-
tant, but these are not a wonder cure. It needs to be considered that especially
changes in climate and uncertainty about future climate change can make insur-
ance products more expensive and less appropriate for compensating losses and
mitigating risks. Furthermore, the low level of financial literacy and the almost
complete lack of a culture of insurance in rural areas in Piura may be difficult for
developing such products at an affordable price.

Many studies show that poor households in rural areas will require life or health
insurance before any other form of insurance. In the case of Piura, however, the
surveyed households argued that on the one hand the poorest (who represented
the majority of the interviewed) had a health insurance granted by the govern-
ment, so they would not require this type of insurance and on the other hand they
would rather invest their money in a crop insurance that would protect their year-
long investments or savings that could otherwise be destroyed by a climate-related
shock. Hence, the survey shows that farmers in rural areas in Piura are aware of
the financial burden that yield losses would cause and thus are more inclined to
purchase agricultural insurance as compared to life or health insurance products.

However, if access to savings is available, many will favour these, as they are
more effective in reducing the vulnerability to more frequent economic stresses
and losses, while insurance is more appropriate for higher losses that occur less
frequently. In highly developed insurance markets in industrialized countries, insur-
ance is used as a complement to savings and credit in protecting against risks. It is
argued that especially for low-income rural households, these financial instruments
should form part of a common strategy. This means that, when considering the
use of rural micro-insurance, its adequacy and price for rural households should
be analysed in comparison to other solutions such as savings and risk manage-
ment. In the case of Piura, the selection of the types of schemes and instruments
presented above seem promising for reducing the vulnerability of rural households
in the long-term and for fostering their resilience against climate-related shocks in
the future. However, it is necessary to include specific conditions that foster risk
reduction measures in the insurance policy and contract. Hence, the implementa-
tion of pilot projects, the building of capacities and education, as well as offering
insurance instruments, should not be carried out in a vacuum but should form part
of an integrated DRM strategy.
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7. Discussion on resilience-building

The discussion on resilience is based on recent international efforts that are em-
bodied in the Hyogo World Conference on Disaster Reduction held in 2005 in
Kobe, Japan, and in the resulting Hyogo Framework for Action, which identified
the need for and ways to build resilient communities by 1) integrating disaster
prevention, mitigation, preparedness and vulnerability reduction perspectives into
sustainable development policies, 2) increasing local capacity (institutions and
mechanisms) for building resilience and 3) incorporating risk reduction into the
design and implementation of emergency preparedness, response, recovery and
reconstruction programmes in affected communities (UN/ISDR 2005). In the fol-
lowing, an example is presented with a focus on how resilience can be built on the
Piuran case.

7.1 Conceptual framework for resilience

This section renders an overview of the concept of resilience by placing it within
the broader context of vulnerability, hazard and risk literature. First, the concept
of vulnerability is discussed and frameworks are presented to show that in the
context of this research they fall short of being able to analyse what the concept of
resilience is trying to provide.

7.1.1 Vulnerability frameworks

Numerous vulnerability frameworks have been developed in recent years. Of these,
three are the most frequently cited and discussed conceptual models for analysing
vulnerability. First, “The Double Structure of Vulnerability” developed by Bohle
(2001). This model dictates which theories can serve for vulnerability analysis and
provides an analysis of the external (environmental) and internal (human) side of
vulnerability, thus identifying ecological as well as social vulnerability as important
factors when focusing on building resilience. The model also provides insights into
the causal structures of vulnerability, yet it fails to give a more profound insight
into the relationship of the concepts to the theories. Second, “The Pressure and
Release Model"” from Blaikie and Wisner (Wisner et al. 2004) serves for analysing
the progression of vulnerability from root causes to dynamic pressures to unsafe
conditions. However, it falls short of linking the concept and framework to the
discussion on coupled human-environment systems (Cutter et al. 2008). Third,
Turner et al. (2003) present a vulnerability/sustainability framework that locates
local vulnerability within the broader contexts that influence it but does not suc-
ceed in providing a temporal dimension to the evolution of vulnerability.

Itis argued here that it is particularly the concept of resilience that has promp-
ted a new way of conceptualizing hazards and their consequences, as it suggests
focusing on building something up rather than just reducing something, which is
the case when talking about poverty or vulnerability reduction (Manyena 2006).
The concept of resilience helps us to obtain a complete understanding of risk and
vulnerability by focusing on resilience directly. “Disaster resilient activities can lead
to actions such as enhancing community coping capacity and livelihoods, allow-
ing communities to make appropriate choices within the context of their environ-
ments" (Manyena 2006: 436).
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7.1.2 Resilience frameworks

Although the concept of resilience has been much discussed in the literature, it
is still not clear what is needed to build resilient communities so that they are
not vulnerable to climate-related shocks and disasters. It is particularly the multi-
dimensional nature of resilience and its different component parts that make up its
complexity, and it is necessary that a broad model is tested empirically at the com-
munity level (Cumming et al. 2005). However, such a model would be very costly
and time-consuming to test empirically, as it would need to include the physical,
social, institutional, economic and ecological dimensions of resilience. The focus
here is on providing ideas on how resilience can be fostered at the community/
household level.

There are several aspects of resilience that are discussed in the literature and
which require different forms of analysis and measurement. Cutter et al. (2008)
have compiled these dimensions of resilience and their measurement variables. The
community resilience indicators proposed are based on the following dimensions:
ecological, social, economic, institutional, infrastructure and community compe-
tence. In a sense, this research touches upon all these dimensions. However, the
emphasis is on the social, economic and institutional dimensions and on the com-
munity's competence, i.e. the coping and adaptation strategies of local farmers to
climate-related risks.

The most complex and maybe also the most complete conceptual framework
for resilience is the Panarchy framework, where human and natural systems are
linked in non-stop adaptive cycles of growth, accumulation, restructuring and re-
newal (Gunderson and Holling 2002). The argumentation and perspective is ho-
listic in the sense that the dynamics of the system at a particular scale of interest
cannot be fully understood without the dynamics of other scales and influences.
To foster resilience and sustainability within a system it is necessary to understand
adaptive cycles within the coupled human-environmental system and interactions
at the different scales (Cutter et al. 2008).

In this research resilience is defined as “the capacity of a system, community,
or society potentially exposed to hazards to adapt, by resisting or changing in order
to reach and maintain an acceptable level of functioning and structure. This is de-
termined by the degree to which the social system is capable of organizing itself to
increase this capacity for learning from past disasters for better future protection
and to improve risk reduction measures” (UN/ISDR 2005; Thywissen 2006: 23).

As stated earlier (see Chapter 2), a multidisciplinary DRM approach is used,
as for analysing the livelihood, coping strategies and resilience of farmers, various
elements of their livelihoods need to be touched upon and considered. The analysis
and discussion on resilience-building does not focus on coupled social-ecological
systems but rather on how resilience-building can be achieved at the rural house-
hold level.
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7.2 Building blocks of a resilient system

Following the Hyogo Framework for Action 2005-2015 and the International
Strategy for Disaster Reduction, this research seeks to make a contribution to how
the “Resilience of Nations and Communities to Disasters” can be built and fos-
tered (UN/ISDR 2005). For some, the entrance of the term resilience into disaster
discourse is seen as the birth of a new culture of disaster response, while others
see it more as an expression that complements the use of other terms such as risk
or vulnerability (Manyena 2006). In the following, a framework is provided for
building resilience in systems, i.e. nations or communities, etc. (see Figure 3). The
elements that are needed to build resilience are represented as building blocks in
order to make clear that a society’s capacity to manage resilience resides in many
aspects that need to be built up with time. Here, building blocks that contribute
to improve risk reduction measures of local farmers and the DRM capacity of the
actors and institutions in the region of Piura are described. These building blocks
are DRM, local and technical knowledge, governance and institutions, decisions,
actors and collective action and capacity-building.

Figure 3: Building blocks of a resilient system
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7.2.1 Disaster risk management, knowledge and communication

DRM is the systematic process of using administrative decisions, organizations,
operational skills and capacities to implement policies, strategies and coping ca-
pacities of the society and communities to lessen the impacts of natural hazards
and related environmental and technological disasters. This comprises all forms of
activities, including structural and non-structural measures to avoid (prevention) or
to limit (mitigation and preparedness) adverse effects of hazards (UN/ISDR 2004).

Hence, DRM refers to all actions (policies, programmes, plans, projects and/or
measures) and instruments expressly aimed at reducing disaster risk in endangered
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regions, and mitigating the extent of disasters (Garatwa and Bollin 2002). DRM
can be divided into three activities:

1. Pre-disaster activities, which comprise risk assessment, risk reduction,
prevention, preparedness and early warning

2. Disaster response activities, which comprise warning, evacuation, saving
people, providing immediate assistance, mitigation and assessing damage

3. Post-disaster activities which comprise ongoing assistance, restoration
of infrastructural services, reconstruction (resettlement/relocation),
economic and social recovery and rehabilitation, ongoing development
and planning activities, risk assessment, mitigation and prevention.

Effective DRM depends, among other aspects, on how well technical and
scientific knowledge as well as communication is embedded into each of the disas-
ter risk management cycles. Therefore, DRM needs to be integrated into local, re-
gional and national level information systems, planning departments and research
institutes. Combinations of both local and scientific knowledge and information
about natural hazards should be fed into each DRM cycle, as well as at each inter-
vention level. This helps facilitate policy formulation and early warning as well as
rapid response. More precisely, technical knowledge for flood control, for example,
should combine remote sensing, decision support systems, geographic information
systems knowledge and other geological mapping methods. These methods then
need to be processed to inform policymakers as well as to alert the population to
prepare or respond. These kinds of knowledge systems can monitor vulnerabilities
and risks as well as inform policymakers and population about floods.

The knowledge and information must combine scientific, social and ecologi-
cal information on risks, hazards and vulnerabilities. Interdisciplinary research is
crucial for effective DRM and building resilience against disasters. Natural resource
management practices need to be established to secure local ecological knowledge
and skills, reduce vulnerability and strengthen the user's capacity to respond and
adapt. Therefore, DRM should go hand in hand with integrated natural resource
management. Moreover, a reasonable scientific basis for predicting and commu-
nicating disasters is required, such that useful knowledge about risks for effective
preparation and response can be received. If building resilience, however, can only
be achieved once integrated into sustainable DRM and governance (Lebel et al.
2006; Ostrom 1998), it will be of particular interest to analyse the importance of
governance and institutions.

7.2.2 Governance and institutions

Governance refers to the structures and processes by which societies shape in-
dividual and collective actions (Lebel et al. 2006). It includes laws, regulations,
discursive debates, negotiation and mediation, conflict resolution, elections, public
consultations, protests and other decision-making processes. Governance emerges
from the complex interactions of many actors at different levels, not only gov-
ernmental, but also the private sector and NGOs. For governance to contribute
to the building of resilience, integrated DRM should be embedded in multi-level
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and polycentric governance (Olsson et al. 2004). Multi-level governance that up-
holds social justice improves the fit between knowledge, theory, action and socio-
ecological systems allowing societies to respond adaptively.

Building resilience means putting in place institutions that can contribute to-
wards building an adaptive capacity of social systems to be able to anticipate, cope
and regroup when faced with uncertainties while maintaining a balance that does
not restrain ecosystems from performing their function in a sustainable manner
(Ostrom 1998; Adger et al. 2005). Important for resilience-building are integrated
institutional interactions embedded in multi-layered cooperation between expert
and local knowledge (UN/ISDR 2005; Thywissen 2006). Multiple, independent
centres of authority create opportunities for local institutions to evolve (Berkes and
Folke 1998) and empower local communities through allowing space for non-state
actor involvement in DRM (UN/ISDR 2005).

Power dynamics in terms of interest in certain resources and building robust
resilient systems for certain sections of the ecosystem should be well understood
and factored in DRM strategies (Anderies 2005). Resilience is built by understand-
ing the dynamic processes, structures and laws by which societies share power and
shape individual as well as collective action. Participatory resource and risk map-
ping, collaborative management, as well as deliberative processes of governance
and decision-making, are incentives for collective action and resilience building. It
will thus be of interest to analyse the importance of decisions, actors and collective
action in building resilience.

7.2.3 Decisions, actors and collective action

Disasters need to be understood as the product of cumulative decisions taken over
long periods, because then the processes by which these choices are made be-
come a focal point for potential change (Comfort et al. 1999). Decisions taken
in response to a specific disaster become defining elements for the (temporary)
resolution of that crisis, but also likely steps toward the creation of the next crisis
(Comfort et al. 1999). Building resilience against floods relies on practical and ef-
fective decisions and actions for disaster mitigation, preparedness, response and
recovery. Maps of the decision processes for disaster mitigation, response and re-
covery help to identify critical actors at each jurisdictional level, their risk assump-
tions, their different types of information needs and the design of an information
infrastructure that would support their decisions. Only through the help of such
devices and environmental risk management tools it will be possible to transform
the destructive spiral of disaster into a learning process for building resilience and
responsible DRM (Comfort 1993).

Affected populations that face hazards should be enabled, through assistance,
to manage their own environments more responsibly and equitably over the long-
term by joining a global structure that supports informed, responsible and system-
atic actions to improve local conditions in vulnerable regions (Comfort et al. 1999).
Resilience can be built through providing a voice to the vulnerable and power-
less victims (Thompson 1995). As local communities are mobilizers of resources,
voluntary collective action through building trust and reciprocity is a stimulant for
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accountability and social justice. The ability to organize social systems depends
on local networks and their strengthening to facilitate re-organization during and
after shocks. Collective action allows for mobilization of diverse interests, building
social networks as in safety coping nets (Anderies and Ostrom 2004). The institu-
tionalizing or organization of collective action can be made through the formation
of Community-based Organizations (CBOs) or NGOs (UN/ISDR 2005). Collective
action provides a platform for collective horizontal and vertical learning and build-
ing and exchange of knowledge from diverse context-specific experience (Lebel et
al. 2006; Ostrom 1998).

In building resilience in socio-ecological systems, the important elements are
institutions, decisions and collective actions, which enhance the capacity for lo-
cal re-organization, decision-making and action before, during and after disasters.
It is important that communities understand their risks and are able to organize
themselves to take action. It is therefore necessary to enhance social capital to
build networks for collective action by empowering communities in participating
and taking collective responsibility when tackling socio-ecological uncertainties.

7.2.4 Capacity-building and awareness-raising: learning and adaptation

Disasters can be substantially reduced if people are well informed and motivated
towards a culture of disaster prevention and resilience, which in turn requires the
collection, compilation and dissemination of relevant knowledge and information
on hazards, vulnerabilities and capacities (UN/ISDR 2005). Multi-way informa-
tion exchange systems can increase the capacity of communities to engage in
coordinated actions by making available and sharing timely accurate information
about risk. Such systems lead to self-organization of DRM (Comfort et al. 1999).
Informed action at the local level, e.g., for instance local initiatives to reduce vul-
nerability and increase community participation, may be facilitated by training,
capacity-building and resource transfers (Comfort et al. 1999).

Resilience is embedded in building the capacity of a risk-aware community as
a tactic for maintaining re-organization, thus strengthening networks that can be
triggered into action during crisis (Lebel et al. 2006; UN/ISDR 2004). Capacity-
building for learning and adaptation needs to start at the local level. It is at this
level that disasters, vulnerabilities and risks are felt. This means that building re-
silience involves context-specific measures and not a one-size-fits-all approach.
Natural phenomena are locally based and depend on the characteristics of local
ecosystems. Nevertheless, this means that a plan of action for the protection and
security of the population is necessary that is integrated into a multi-level DRM
and governance strategy. Capacity-building should take into consideration tradi-
tional natural resource governance mechanisms and local knowledge regarding
flooding seasons, cropping, forestation, etc., and strengthen and integrate these
capacities into a broader and comprehensive DRM framework. Easily understand-
able information on disaster risks and protection options are important for citizens
in high-risk areas in order to encourage and enable them to perform actions that
reduce risks and build resilience (UN/ISDR 2005). This information should incorpo-
rate traditional and indigenous knowledge and cultural heritage and be tailored to
different target audiences, taking into account cultural and social factors.
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Finally, it is necessary to build up capacities through the inclusion of disaster
risk reduction knowledge in relevant sections of school curricula at all levels and
through the use of other formal and informal channels to reach youth and chil-
dren and thereby promote the integration of disaster risk reduction as an intrinsic
element of the United Nations Decade of Education for Sustainable Development
(2005-2015) (UN/ISDR 2005). Furthermore, it is necessary to promote the im-
plementation of local risk assessment and disaster preparedness programmes in
schools and institutions of higher education, and it is recommended that these are
targeted at specific sectors, such as agriculture.

7.3 Assessing policies, institutions and organizations on resilience
7.3.1 Building an enabling environment

It is recognized that political, economic and social development need to be under-
stood as processes that evolve over time. Further, many current political, economic
and social implications of these processes are embedded in institutions, whether
formal rules, policy structures or norms (Pierson 2000). Providing a historical back-
ground to the political, economic and social changes carried out during the last
decades in the agricultural sector in Peru, highlights the important transforma-
tions and their consequences for the development of the sector today. It becomes
clear that recent Peruvian history has undergone important political and economic
changes that have been conditioned by global changes and economic conditions. It
can be said that despite massive political, economic and social changes over time,
“self-reinforcing dynamics associated with collective action processes mean that
organizations have a strong tendency to persist once they are institutionalized”
(Pierson 2000: 259).

The technological revolution in communications and the reduction of bar-
riers to access to markets has facilitated the mobility of factors of production (i.e.
manpower, capital), financial flows and information. The economic opening and
the liberalization of markets generate opportunities for participating in emerging
markets. Globalization has favoured the increase in international competition, but
the participation in this new international market also requires augmenting the ef-
ficiency in productive, distributive and sales processes. To that end, technological
innovation is crucial because it permits augmenting the productivity of the produc-
tion factors. However, the magnitude of investment to make use of economies of
scale restricts the participation of farmers, who have limited capital and are poorly
organized.

As a conclusion, the most recent and flagrant political and economic transfor-
mation to which polities, economies and societies have to adapt is globalization.
Globalization is a generalized process that promotes the interdependence of socie-
ties and has generated changes in political, economic and social spheres. Globaliza-
tion is characterized by a great number of winners but also losers. Only the most
productive, fastest and reliable producers succeed. What does that mean? The
process of globalization presents different chances of success, it presents great op-
portunities for some and great threats for others. This means that with globaliza-
tion there are great chances for specific regions in a country to be integrated into
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the global system of exchange, but also there are great threats as to the exclusion
of entire regions or even countries due to their lack of competitiveness and adapta-
tion to these political, economic and social changes.

The Peruvian economy has been growing steadily since the beginning of
globalization with the Fujimori governmental periods (1990-2000), but more so
since the Toledo government (2001-2006) and now under the Garcia government
(2006-2011). Although the economy has been growing, poverty has not greatly
decreased, especially in rural areas, but at least it dropped from 69.3 per cent in
2006 to 64.6 per cent in 2007 (INEI 2007). In the last years, a debate developed
around the impact the recently signed Free Trade Agreement (FTA) with the USA
could have on Peruvian agriculture and especially on those farmers that live on a
subsistence level. The long time that the agreement took to be signed could have
been used by the government to prepare the agricultural producers for improving
their competitiveness and productivity and to support and foster the formation
of product chains and export associations. Instead, the government continues its
agrarian politics without linking these to a rural development strategy (Escobal
2007).

It is true that such a treaty can have many benefits, but these are mostly con-
centrated at the macro-economic level, as it can allow for economic growth in the
urban commercial activities. However, at the micro-economic level in rural areas,
there should be a willingness to promote policies that transfer the capacities, public
services and technical assistance that the agricultural sector needs for participating
in the benefits of such a treaty. The government should recognize public expendi-
tures directed at the agricultural sector as a principal mechanism for equalling the
opportunities of all smallholders and farmers (Escobal 2007).

This context makes clear that it is necessary for the government to build an
enabling environment and especially for MINAG to design, implement and monitor
policies and processes that generate the appropriate incentives to the agricultural
producers such that these can take advantage of the commercial opportunities.

7.3.2 Fostering institutional change

The approach adopted here for assessing institutional change and performance is
adapted from Arthur's economic discussion of increasing returns for technologi-
cal change (Arthur 1994). This argument has been adapted by North in the study
of institutional change (Pierson 2000). Arthur (1994) argues that four features of
a technology and its social context generate increasing returns: large set-up and
fixed costs, learning effects, coordination effects and adaptive expectations. North
(1990) argues that the features identified by Arthur can be applied to institutions.
In contexts of complex social interdependence, new institutions often entail high
fixed or start-up costs, and they involve considerable learning effects, coordina-
tion effects and adaptive expectations. North emphasizes that also institutional
arrangements induce complementary organizational forms, which in turn may
generate complementary institutions.



117 7.3 Assessing Policies, Institutions and Organizations on Resilience

Recognizing path-dependent processes is mostly done at a macro level involv-
ing complementary organizations and institutions or, as North calls it, “the inter-
dependent web of an institutional matrix" (1990: 95), and not at the level of one
singular institution or organization. According to this theory, economic perform-
ance and development of a country can be explained and traced back to its path-
dependent development. The poor performance of BA and the write-off of debts
in El Nifio years have contributed to a low responsibility and culture of repayment
on behalf of the borrowers. These factors contributed to the creation of an unfa-
vourable environment for the agricultural sector.

The new agrarian bank Agrobanco has given rise to false expectations in many
clients. Agrobanco is different to former BA and has taken a new, innovative path
of fostering the creation of product chains and offering technical assistance. This
newly designed credit technology was intended to work with clients that have a
certain development perspective and not only financial. More precisely, this means
that the credit offered by Agrobanco was to be accompanied by additional benefits
such as a formalization process of the clients, a practical process of association
(which for most is very costly, but key for the development of smallholder agricul-
ture — the major segment of Peruvian agriculture) and possible access to technical
assistance through the product chain. Ideally, these complementary services and
benefits would be supported by MINAG and, e.g., the regional agrarian agen-
cies, the specialized programme for land titling (PETT), the sub-sectoral irrigation
programme (PSI) and the National Institute for Agricultural Research (INIA). These
institutions were supposed to be allies, through which the creation of product
chains would be supported. However, little or nothing of this happened. The poor-
est farmers with the smallest area of land do not have access to these services, due
to strict selection criteria (at least three hectares of land and no past debts with any
financial institution). This means that the agricultural development bank Agroban-
co is fostering medium- and large-size productive activities in the agricultural sec-
tor offering the lowest interest rates to clients that can easily have access to credit,
while those that have difficulties in accessing financial services are excluded from
these benefits. Furthermore, as the institution recognizes, the transaction costs in
trying to obtain a credit from Agrobanco are high. The approval of a credit takes
approximately 90 days, and 30 days more to get the payout, i.e., a total of four
months have to be calculated if one wants to apply for a credit. In addition to
the high transaction costs, the applicant needs to deliver extensive documentation
(i.e., information on mortgages, copies of the applicants’ and partners’ documents,
etc.) and also needs to form a product chain, which implies looking for possible
partners and deliverers, signing contracts and defining a business plan and aims
(Bancos de Desarrollo 2008).

Given the above-mentioned context, the re-structuring of this institution has
not opened up more possibilities for smallholders living in remote rural areas in
Peru, and has thus not contributed to the reduction of the widespread problem of
access to formal credit in rural areas. Especially the poorest and most vulnerable
farmers owning very small plots of lands are excluded from formal credit mecha-
nisms so that they have to borrow money from informal intermediaries at very high
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interest rates. This means they remain poor and at a high risk of a further deteriora-
tion of their situation when climate-related shocks occur.

The system of municipal and rural banks (CMACs and CRACs) has not been
able to fill these gaps and to reach out to the poorest and most needy farmers.
Due to the absence of international re-insurance policies and products linked to
these local banks, many of these institutions have been reluctant to extend their
loan portfolio to the agricultural sector. In the region of Piura, it is particularly Caja
Sullana that has extended its loans to this sector, and it is also the only one that
has insured its agricultural loan portfolio. The need for a greater variety and offer
of such financial protection and insurance mechanisms could not be emphasized
enough by representatives from this institution. It is thus still necessary to develop
a market for such products. Especially access to insurance and reinsurance services
for MFIs and their clients could allow the fostering of a more constant and resilient
offer of financial services to the agricultural sector.

The regulatory environment, mainly the SBS, seems to be much more efficient
compared to Agrobanco. However, the problem here, as with insurance in most
countries, is the right level of supervision. The challenge is not to have too lax rules
so that the sector is controlled firmly as much as regulations that are not excessive
as to burden the stakeholders and hinder innovation or there is “imperfect enforce-
ment of rules, laws and norms all the time, but the degree of imperfection plays a
big part (...)" (North 2003).

Summarizing, the rules of the game institutions and conditions for obtaining an
agricultural credit from Agrobanco are not supportive of poor farmers' livelihoods.
The most appropriate for integrating smallholder agriculture into world markets
would be to change Agrobanco’s rules and regulations as well as those of financial
organizations with access to insurance and risk transfer mechanisms. It seems as if
the policy and institutional environment is not conducive to assisting the rural poor
in achieving a sustainable livelihood. A stronger integration of private and public
organizations offering financial services and public sector agricultural development
policies could allow for building resilient livelihoods in rural areas.

7.3.3 Resilience-building in coping and adaptation strategies

This research tries to show that people's abilities to make choices are constrained
by the path-dependent patterns in their heritage, i.e. the combination of beliefs
and institutions that evolved over time and survived. Here, cultural heritage refers
to the beliefs inherited from the past complemented by new experiences including
schooling, family background, etc., which modified that belief system. It is argued
that the government'’s policies, institutions and processes with respect to access to
credit for agricultural activities have created path-dependent patterns, expecta-
tions and a paternalistic attitude of the farmers towards the state. The state-led
development of the agricultural sector practiced during the years of the agrarian
reform trying to control and organize the peasants, left them alone for a while and
then again offered credits but not to all. In the case of the development of Piuran
agriculture, consisting mainly of smallholders since the agricultural reform, it can
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be said that their maintenance of a paternalistic attitude towards the state is coun-
terproductive and impedes improving competitiveness.

Institutions influence people’s social capital. Households in rural areas in
Piura mainly rely on informal relationships, family ties and peasant communities
in difficult times (55 %) (see Chapter 4). About 44 per cent belong to a formal
organization, including peasant communities, irrigation committees and water-
user associations. It follows that those households that are able to engage in for-
mal institutional arrangements and have access to formal financial services benefit
from relative power within a community. Globalization and increasing competition
on world markets means a dilemma and difficult position for the farmers. They
need to learn how to organize themselves; of the surveyed households only 23
per cent belong to a formal product chain. Most do not know how to improve the
productivity and quality of their products in order to be able to export these and
thus to become part of the globalization process. In general, technical knowledge,
capacities and financial means to increase their competitiveness and upgrade their
productive activities are lacking. In most of the surveyed cases, the farmers be-
longing to a product chain, producer associations or those having several sources of
income and economic activities are generally in a better economic position.

With regard to the most common coping strategies used in times of water
scarcity and water abundance, the most widespread strategies are to ask help from
family and friends, reduce expenses, sell livestock, lend money, do extra work or
migrate temporarily. Interestingly, a very high percentage of households claimed
not to do anything, as they say that nothing can be done when there is no water
for irrigation or when the fields are flooded. On the one hand, they maintain a
very fateful relation to natural phenomena such as droughts and floods and think
that nothing can be done, but on the other hand the diversity of strategies used to
cope with these phenomena and to adapt to them are a form of institution. These
strategies are informal norms of behaviour that should be built upon in order to
foster preventive and adaptation capacities in rural households and to ensure food,
financial and human security during climate-related shocks and disasters.

At the time of the survey in October/November 2007, only 20 per cent of the
households said to have a credit, while 48 per cent said to have had a credit in the
past. This includes formal and informal sources of credit. Especially for the farmers
living in remote rural areas, informal lenders represent the main means of financing
for their productive activities. The lack of access to formal credit mechanisms for
these farmers can be associated to several factors and is a main hindrance to their
sustainable development. It is argued that, particularly for poor farmers, financial
mechanisms such as micro-credit and micro-insurance schemes for the agricultural
production as well as technical assistance and capacity-building are important
means for fostering the resilience of these households.
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7.4 Financial mechanisms, resilience-building and adaptation to climate change

As has been analysed in the preceding chapters, weak social capital as well as
inconsistent economic and financial politics with regard to micro-credit schemes
to the agricultural sector has produced high vulnerability and inefficiency of the
farmers in Piura. High risks and insufficient local adaptation strategies to climate-
related shocks are a major factor in inhibiting resilience of local farmers, especially
in regions that are highly exposed such as Piura. This section will argue for finan-
cial services as a coping mechanism to extreme climatic events, like floods and
droughts and as a means to build resilience.

7.4.1 Financial mechanisms for building resilience

The Bali Action Plan (UNFCCC 2007) specifically calls for a “consideration of risk
sharing and transfer mechanisms, such as insurance as a means to deal with loss
and damage in developing countries particularly vulnerable to climate change”
(Decision 1/CP.13, Bali Action Plan; Linnerooth-Bayer et al. 2008). The plan
strengthens the mandate to consider insurance instruments, as set out by Article
4.8 of UNFCCC and Article 3.14 of the Kyoto Protocol (Linnerooth-Bayer et al.
2008). For governments, insurance can compensate for the costs of reconstruc-
tion and recovery. Insurance payouts can provide immediate cash flow and avoid
further debt accumulation. Furthermore, after a disaster, the payouts could be
attached to certain conditions in the policy, such as investment and development
of climate or earthquake-proof housing design and other adaptation techniques.
The benefits of these financial mechanisms at the regional and national level are
not discussed here, but there are several examples of such tools recently being ex-
panded in developing countries, and many governments of risk-prone nations are
investigating and implementing various practical and new approaches including
insurance mechanisms to reduce vulnerability and to help households to quickly re-
cover from shocks and disasters. For instance, some Caribbean states have formed
a catastrophe pool covering their flood and hurricane risks, and transferred part
of their collective risk by purchasing reinsurance and issuing a catastrophe bond
(Linnerooth-Bayer et al. 2008).

The focus in this study is on the need for financial risk transfer mechanisms
to help rural households minimize losses and provide safety nets against climate-
related shocks. There are already many recent initiatives in developing countries
(Malawi, Mongolia, Mexico, etc.) that have shown the potential benefits of a broad
range of financial products, from traditional disaster insurance to newer products,
which can be combined and adapted to different geographical settings and at
various levels. Currently, micro-insurance and weather-based derivatives appear to
offer the greatest potential for DRM in developing countries. The successful appli-
cation of these products is dependent upon the active involvement and investment
of the private insurance sector.

Micro-finance instruments, such as micro-credit and micro-insurance for the
agricultural sector, have many benefits and can help break the cycle of poverty by
providing low-income households, farmers and businesses with access to liquidity
to secure their livelihoods during and after shocks. It allows them to rehabilitate
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crops and businesses with the minimal possible disruption. Financial mechanisms
act like a buffer that moderate the losses for smallholders and protect them from
falling further into poverty after a flood or a drought. This is what makes the poor
more resilient to disasters, because "disaster resilience is seen as the shield, shock
absorber or buffer that moderates the outcome to ensure benign or small-scale
negative consequences” (Manyena 2006: 436).

Particularly, the combination of micro-credit and micro-insurance allows the
poor to have access to capital in order to invest in their productive activities and
if possible improve their crop management mechanisms. Combined with micro-
insurance, households and farmers additionally have access to financial resources
during and after the disaster allowing them to recover more quickly. Access to
insurance makes households more creditworthy, and riskier investments in pro-
ductive assets and higher-risk/higher-yield crops can be produced (Mechler et
al. 2006). Furthermore, especially climate-related shocks provide covariate risks
which might pose capacity and solvency challenges for micro-insurance and micro-
finance institutions, which can be addressed with insurance backing through the
global market. Moreover, micro-insurance can encourage investment in prevention
measures if insurers offer lower premiums to reward risk-reducing behaviour. Thus,
arguably, micro-insurance can be seen as an effective risk transfer mechanism and
an integral part of an overall DRM strategy (Mechler et al. 2006).

As can be seen in the case of Piura, the lack of formal credit and insurance
mechanisms for farmers and the offer of informal financial mechanisms prevent
these households from improving their standard of living. This research provides in-
sight into where the farmers are now in terms of coping and adaptation to climate-
related shocks and how they can progress in the future. Itis argued that farmersin
Piura need a wider offer of formal financial services including micro-insurance tools
to protect them from seasonal shocks and El Nifio/La Nifia events. These services
can be provided by different types of organizations such as producer organizations,
cooperatives or MFls providing the insurance sector access to low-income clients
in remote rural areas. These groups, through self-management and self-regulation,
are able to address the challenges of moral hazard and adverse selection, while
pooling clients and thus lowering administrative costs for insurance partners. Ca-
pacity-building would need to be carried out using insurance products to reduce
and manage disaster risk. Partnerships are thus necessary for the implementation
of insurance for DRM in developing countries.

Financial mechanisms help to enhance the capacity of households exposed to
climate-related shocks to adapt and maintain an acceptable level of functioning
and structure (UN/ISDR 2004). In the following, the building blocks of a resilient
system of rural households are represented including financial mechanisms at na-
tional, regional and local level as well as during the entire DRM cycle (see Figure
4). There are certainly several other elements that are needed to build resilience in
rural households for which further research is needed. This study shows that a sys-
tem’s capacity to manage resilience resides in many aspects that need to be built
up with time. Hence, the decision was to depict the process of resilience-building
as an ongoing process of construction for which many building blocks are needed
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and can be added with time. Financial services can be a mechanism for coping with
extreme climatic events, before, during and after the event has occurred. A com-
bination of financial instruments is recommended, as it is claimed that pure micro-
insurance service provision might not function in the region because of a weakly
developed insurance culture and education. Although, financial mechanisms are
only one element of the building blocks for a resilient system of rural households,
it is argued that access to micro-credit and micro-insurance services for the agricul-
tural sector in Piura can help foster the resilience of farmers in the region.

Figure 4: Building blocks of a resilient system of rural households
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However, it is not always appropriate to provide the poor with insurance
mechanisms. It is necessary to first make a calculation of the costs and benefits.
Insuring covariant risks (those that hit many households at the same time) is ex-
tremely costly and often needs to be subsidized by the state. Particularly with
index-insurance, the risk that individuals pay substantially more than their ex-
pected losses over the long term are high. Moreover, badly designed insurance
contracts that do not reward risk-reducing behaviour can also lead to moral hazard,
which means that individuals do not take measures to reduce their risks because
they are insured (Provention Consortium 2004).

Current risk-reducing strategies (see Chapter 5) used by rural households and
farmers in Piura including informal insurance arrangements that involve reciprocal
exchange, such as kinship ties, community self-help, as well as remittances, micro-
credit and savings, work quite well despite their limitations. These mechanisms
seem especially appropriate for less severe and frequently recurring events as they
make use of proper risk reduction measures. However, as most of the surveyed
households do not even have access to formal micro-credit schemes, a combina-
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tion of micro-credit and micro-insurance schemes in high risk areas such as Piura
is recommended.

A lack of a culture of risk reduction and thus an understanding of the uses and
benefits of insurance hampers insurance development and private sector involve-
ment in Peru. Client education and capacity-building are essential for the creation
of appropriate and realistic demand, and also to allow clients to express their needs
such that insurance products that address their specific situation can be developed.
As experience in many countries shows and also the household survey indicates,
poor households demand insurance and related financial services, but it needs to
be recognized that premium payments or contributions to mutual insurance funds
can often not be paid due to more serious or more immediate livelihood demands
for these peoples’ limited resources (Provention Consortium 2004).

The time in Peru seems ripe for the successful implementation of such financial
mechanisms and insurance schemes; however, these need to be accompanied by
political will and by establishing local insurance expertise. It is clear that without
the political will to establish such structures, possibly enhanced by sponsors or
champions of insurance within the public sector, an appropriate environment will
not be created. In Peru, the political will on behalf of the MINAG has been shown
in the last two years; it is now up to the private sector insurance companies to
enter in touch with MFIs and to develop appropriate products, as in the case of
the insurance company La Positiva Seguros and the Caja Sefior de Luren in Pisco.
Furthermore, a close link to the SBS needs to be established in order to develop
necessary rules and regulations.

It follows that financial tools are an important element that can contribute to
build resilience. Financial mechanisms, such as micro-credit and micro-insurance,
are not a building block per se but form an important element of the resilience
building process at national, regional and local level as well as during the entire
disaster risk management cycle (see Figure 4).

7.4.2 Financial mechanisms to facilitate adaptation to climate change

Before turning to the discussion on the link between DRM, adaptation to climate
change and fostering resilience, the link between financial instruments and adap-
tation to climate change will briefly be touched upon. In the context of climate-
related shocks due to weather variability and extremes, adaptation refers to risk
reduction measures that ensure for security of livelihoods, assets, property and
lives (Linnerooth-Bayer et al. 2008). In the context of Piuran agriculture, this is
not really new, but involves strategies that most of the poorest households cannot
carry out mostly due to lack of financial means. In the agricultural sector, adapta-
tion to climate change basically refers to instruments such as improved soils, land
management, better water management and use efficiency, risk-resistant crops,
risk diversification, post harvest practices, pest and disease control and energy
saving. Adaptation builds upon current coping strategies and the development
of these into long-term adaptation strategies. This means that adaptation to cli-
mate variability and change is related to DRM by reducing risks to climate-related
shocks. This way, a sustainable livelihood can be secured. Building adaptive capaci-
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ties for the agricultural sector and for local smallholders is part of the process of
resilience-building. When talking about building resilient rural households, adapta-
tion to climate change is included.

In Piura, expected impacts of climate change include on the one hand an in-
crease in magnitude and frequency of extreme El Nifio events, as well as extended
periods of drought and, on the other hand, loss of soil fertility and degradation as
a result of increased precipitation, both of which will negatively impact on agri-
culture and food security. Furthermore, a shortening of growing cycles for cotton
and mango along the northern coasts of Peru during El Nifio due to the increase
in temperatures is predicted (IPCC 2007), as well as an increase in fungal diseases
in maize, potato, wheat and kidney bean during these years due to an increase in
temperature and humidity (see Chapter 4). This research analyses the local far-
mers' current coping strategies and future adaptation strategies. Good or even best
practices cannot be shown yet. It is necessary to build upon current practices used
by local farmers and households when facing climate-related shocks to learn from
them and start developing newer and better practices that will lead to better adap-
tive capacities and foster resilience against these shocks and future events related
to climate variability and change.

The awareness and understanding of climate change and its impacts on the
livelihoods of households in rural areas is well understood in Piura (see Chapter 5).
54 per cent of the households think that it is possible to adapt their crop to climate
change and mentioned some interesting strategies that can be classified as adap-
tation to climate change strategies, such as crop diversification and use of more
resistant crops. A few households also mentioned that they would look for a new
job as a means to adapt to these adverse circumstances, i.e., diversification of in-
come activities. The diversification of income activities is, however, very low in the
region (see Chapter 4) but a crucial factor in reducing vulnerability to climatic risks.

Skees et al. (2008) affirm that weather index-insurance can facilitate access to
credit that is needed for adaptation techniques and also the use of new drought-
resistant varieties and better crop management. In the case of Piura, this is particu-
larly relevant, because MFIs and other financial institutions have heavily reduced
lending to the agricultural sector since the last El Nifio in 1997-98. According to
Linnerooth-Bayer et al. (2008), well-designed insurance is not an alternative to
adaptation measures, but is in itself an adaptation measure, as it can provide
strong incentives for physical interventions such as flood defences or early warn-
ing systems or changes in livelihood strategies such as better crop and water ma-
nagement techniques, relocation and capacity-building, etc. In line with Skees et
al. (2008), it seems necessary to integrate weather (index) insurance or bundled
schemes into a broader adaptation strategy, because insurance by itself is not
a sufficient adaptation strategy, especially for the agricultural sector, but for other
sectors that are affected by climate-related shocks such as tourism, transport, etc.,
it can also provide great benefits.

Poorly designed insurance schemes can mean disincentives for risk reduc-
tive behaviour, however, and even promote moral hazard or “mal-adaptation”
(Linnerooth-Bayer et al. 2008). If the selected index or premiums do not reflect
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the risks, they may maintain vulnerability and risk. It is to be expected that with
future climate change the cost of weather insurance might dramatically increase.
External or government support in the form of subsidies can be counterproduc-
tive and promote mal-adaptation by changing the price signal and can lead to
disincentives for risk reduction (Skees et al. 2008; Linnerooth-Bayer et al. 2008).
Consequently, badly developed indices and insurance policies, improper subsidies
and assistance, as well as lacking risk reduction behaviour of the insured can lead
to mal-adaptation.

7.5 Link between risk reduction, adaptation to climate change and resilience

DRM refers to all actions (policies, programmes, plans, projects and/or measures)
and instruments expressly aimed at reducing disaster risk in endangered regions,
and mitigating the extent of disasters (see Chapter 7.2.1). DRM is concerned with
trying to achieve effective disaster risk reduction and response through multi-level,
multi-dimensional and multi-disciplinary cooperation and collaboration. Effective
DRM depends on, among other aspects, how well technical, scientific knowledge
as well as communication is embedded into each of the DRM cycles. Since the
1970s, the DRM community has refined its practical and conceptual approach from
managing disasters by addressing the hazards to understanding and addressing the
underlying factors and vulnerabilities that turn hazards into disasters, culminating
in the disaster risk reduction framework (GECHS Report 2008). It becomes clear
that disaster risk reduction forms part of DRM and, according to the definition
by UN/ISDR, refers to a conceptual framework of elements considered with the
possibilities to minimize vulnerabilities and disaster risks throughout a society, to
avoid (prevention) or to limit (mitigation and preparedness) the adverse impacts of
hazards, within the broad context of sustainable development (UN/ISDR 2007).

In the adaptation to climate change literature and discourse, adaptation is
understood as the actions taken to help communities and ecosystems cope with
changing climate conditions, such as the construction of flood walls to protect
property from stronger storms and heavier rainfall, or the planting of agricultur-
al crops and trees more suited to warmer temperatures and drier soil conditions
(UNFCCC 2006). Compared to DRM, climate change adaptation only emerged
in 1992 with UNFCCC. However, UNFCCC and the Kyoto Protocol predominantly
addressed climate change mitigation and policies and measures to reduce the emis-
sions of greenhouse gases, and it is only quite recently that adaptation has become
a key concern and discourse within UNFCCC.

The above-mentioned methodologies used in DRM when working with com-
munity-based initiatives are crucial for building resilience of these households.
These methods are complementary and sometimes overlapping with those used
for adaptation to climate change. At the same time, the climate change commu-
nity offers an overwhelming body of research on adaptation as a social process,
with an emphasis on strategies to reduce vulnerability and enhance the capacity
to adapt to shocks and stressors, but includes only a few practical initiatives aimed
at building resilience through community-based adaptation (GECHS Report 2008).
Despite overlapping and complementary actions, research and strategies, disaster
risk reduction and climate change adaptation have until now evolved largely in
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isolation from each other through different conceptual and institutional frame-
works (GECHS Report 2008).

With increased attention to climate change and associated impacts within the
disaster risk community, and growing recognition of the links between disaster
risk reduction and adaptation within the climate change community, there is now
both a need and an opportunity to learn from the experiences of both the disaster
risk and climate change research and practice (GECHS Report 2008). Disaster risk
reduction and management need to go hand in hand with adaptation to climate
change and must be addressed within the broader vulnerability context. Adapta-
tion, as the results of this study show, is a reiterative learning process, i.e. learn-
ing should be built upon what already exists (FAO at COP 14 2008). A close co-
operation is needed between scientists and practitioners in DRMand adaptation to
climate change. “Important lessons can be drawn from such an assessment, which
can be used to better inform society on how to adapt to a changing climate, and
to better integrate and coordinate adaptation and disaster risk reduction across
different levels of governance” (GECHS Report 2008: 3).

However, adaptation in this study is used not only regarding climate change
but rather as forming part of the disaster risk reduction and management cycle,
practice and discourse. It is clear that these aspects belong together, as climate
change can cause disasters. When communities adapt to climate change this
means to reduce their risks facing future natural hazards that can potentially turn
into a disaster. The literature also shows that adaptive actions cannot be taken in
light of climate change alone. There are now numerous examples of climate change
risks and “adaptation measures that are being incorporated into existing policies,
programs or decision-making processes related to resource management, commu-
nity development, livelihood enhancements, coastal zone management, sustain-
able development and disaster risk management” (Smit and Wandel 2006: 286).

Furthermore, it is argued here that it is particularly the concept of resilience
that has prompted a new way of conceptualizing hazards and their consequences,
as it suggests focusing on building something up rather than just reducing some-
thing, which is the case when talking about poverty or vulnerability reduction
(Manyena 2006). Generally, resilience has been defined as a desired outcome or a
process leading to a desired outcome, but in recent years it is being conceptualized
away from an outcome-oriented to a more process-oriented approach. “Resilience
depends on the degree to which the social system is capable of organizing itself
to increase this capacity for learning from past disasters for better future protec-
tion and to improve risk reduction measures” (UN/ISDR 2004; Thywissen 2006:
23), such that successful adaptation to climate change and effective disaster risk
reduction strategies contribute to building resilience. Hence resilience, adaptation
and risk reduction are reiterative learning processes, which need to build upon
experiences that have been made in the past. This way successful adaptation and
risk reduction can be achieved and resilience is built.

The results of this study show that institutional dynamics can play a role in
building resilient systems to cope and anticipate natural hazards and prevent their
escalation into disasters; however these systems need to be integrated into multi-
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level and polycentric governance and form part of an integrated DRM system.
Linking local, regional and national level institutions is necessary to achieve multi-
level governance that contributes to building resilience. The challenges for multi-
level governance are that it represents an extremely expensive process, which re-
quires high annual budget allocations and maintenance.

Main lessons can be drawn from the fact that training, capacity-building and
communication is essential for re-orienting and transforming public institutions
as well as equipping the communities and individual farmers with knowledge and
techniques to enable them to effectively reduce their risks with respect to common
natural hazards and future climate change. Finally, one needs to be careful not
to streamline the concepts of resilience and adaptation to climate change. More
precisely, resilience and adaptation to climate change is to be seen as a quality,
characteristic or result that is generated or developed by the processes (disaster risk
reduction/management) that foster or promote it. It follows that both resilience
and adaptation to climate change are desired outcomes of disaster risk reduction
measures.

8. Conclusions and outlook

The study analyses and provides insights into three important aspects of rural
household livelihoods in Piura, namely the general livelihoods context, the house-
holds’ coping and adaptation strategies to climate shocks and a structural analysis
of the market for financial services. Taking a historical and institutional perspective
and making use of the concept of path dependence was helpful for providing a
comprehensive impression and understanding of the regional dynamics, problems
and opportunities in rural areas in Piura. The analysis was set at the regional level
in order to provide useful information for financial institutions such as MFIs and
insurance companies that might be interested in the market for possible develop-
ment of innovative financial products.

8.1 Vulnerability or resilience

Many factors contribute to the vulnerability of rural farmers' households and the
climatic risks they have been exposed to for many centuries. The livelihoods and
vulnerability context in which rural households in the region of Piura live was ana-
lysed. A main emphasis was set on the description of households' assets and access
to these and the trends, shocks and seasonality they have to live with.

8.1.1 Socio-economic characteristics of the households

With regard to human capital, it is generally said that the higher the number of
earners in a household and the better their health, the higher is their livelihood
security. The vulnerability of the surveyed households can mainly be related to the
low diversification of income-earning activities, as most of them only practice one
activity, namely agriculture. Additionally, the vulnerability to external shocks is in-
creased due to the fact that agricultural activities are highly dependent on climate.
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Regarding financial capital, in most cases surveyed, the monthly income does
not cover the households’ monthly expenses. The situation is similar with the costs
for inputs and production of the crops, where these outweigh the income from
the sale of the crops. Moreover, considering in-kind savings, it can be said that
these are practically non-existent. Finally, with regard to other types of savings, the
households have some basic assets and especially the sale of livestock is considered
as a quick means to get to some money in difficult times.

Considering social capital, in difficult times, the social ties and networks that
rural households rely on are personal and informal relationships such as kinship
ties, neighbours and friends. Formal organizations and networks are not very com-
mon except the peasant community and formal product chains. Support from and
trust in governmental bodies, as an effective manager in times of emergencies or
disasters, are very low. Furthermore, trust in neighbours and other village members
also is very low, especially related to finance. When asked about a community
insurance fund, most of the surveyed households liked the idea, but said that it
would not function due to lack of trust.

Regarding physical capital, the majority of the surveyed households have their
own shelter and access to the most basic services. The quality of housing is not very
high, and the houses are very vulnerable to heavy rainfall and floods. Most house-
holds claim to live in a flood-prone area, and generally there is no appropriate
infrastructure to protect from floods and droughts, which augments the exposure
of the households to these events.

Concerning natural capital, most of the surveyed households have access to
land; however, in most cases this is exposed to natural phenomena such as prob-
lems of water abundance or scarcity. There is generally no infrastructure to protect
from water abundance or to circumvent water scarcity. Finally, most of the farmers
cultivate crops for sale at the market as well as for their own consumption, and very
little conservation is practiced in the region.

The results show that there are many factors that determine the vulnerability
of each household. However, it was beyond the scope of this study to analyse each
household individually.

8.1.2 Vulnerability context and trends

The vulnerability context was used to describe the external environment in which
people live, and thereby describing the trends, shocks and the seasonality affect-
ing the rural population under study. It was important to understand this context
because of the possible direct impact upon the people's assets and access to op-
tions that might lead to beneficial or unfavourable livelihood outcomes. The study
demonstrates that farmer households are highly exposed to and frequently suffer-
ing from climatic shocks. Although being aware of their presence, unpredictability
and impact, they cannot prevent or cope with them appropriately. This can be
explained by factors such as low social capital, low education level, high exposure
to the hazards, few assets and protection mechanisms as well as limited access to
financial services.
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The research shows the overwhelming amount of non-scientific information
regarding climate prediction that exists in the region. Very little research has been
conducted in this area, but it could be of great relevance in view of future cli-
mate change and the necessity to have reliable information for climate prediction.
However, it is not clear that these indicators will still be useful with future climate
variability and change. It would be interesting to conduct further research in this
area and to extend the work that has already been conducted to other river basins
in the region.

Furthermore, it can be stated that the surveyed population has a fairly good
understanding of current environmental changes such as global warming and cli-
mate change. Most households say to have felt these changes in the last two dec-
ades with prolonged periods of drought and two very intense El Nifios in 1982-83
and 1997-98. Many say that already these adverse and extreme conditions have
forced them to rethink their cropping patterns and periods and some have already
started to adapt to the new conditions. It becomes obvious that due to great vul-
nerability to climate, especially the effects of El Nifio, the population in the area is
already used to cope and live with such changes.

8.1.3 Coping and adapting to recurring climatic shock

Given the high exposure to extreme natural hazards, a main concern was to know
how the households deal with these shocks, and what their coping and adaptation
strategies are. The results confirm that the households are almost equally affected
by all three events (floods, droughts and crop diseases) and that the strategies do
not depend on the type of event. The most widespread strategies are to ask help
from family and friends, to reduce expenses, or to ask for a credit. Interestingly,
a high percentage of households claimed not to do anything, as they said that
nothing can be done, when there is no water for irrigation or when the fields are
flooded. The strategy of doing extra work is also widespread but subject to un-
favourable working conditions and low-wage jobs, as most surveyed household
members have a low education level and few marketable skills. In many cases,
however, doing extra-work is the only option to make up for the losses and to en-
sure food security during disaster times. Hence, it can be asserted that in general
the coping strategies of local farmers remain weak because of lack of money, lack
of know-how and technical assistance as well as a lacking culture of protection
or insurance. Only a few farmers, mainly medium size and belonging to product
chains, receive credit as well as technical assistance and therefore seem to be pre-
pared for future climate-related shocks.

When taking a longer term view and analysing the households' knowledge of
climate change and global warming as well as their possible adaptation strategies
to these events, the results illustrate that in most cases the households know about
these events and their possible impacts on their livelihood. Nevertheless, the sur-
vey indicated that farmers in many cases do not adapt and prepare their crops for
a water-scarce or -abundant year in the field, because they either stop growing for
that season or continue business as usual, i.e. do not change anything. This shows
that most households are not taking a pro-active approach but rather a fatalistic
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attitude, meaning that many people think that they are powerless to do anything
other than they actually do, arguing that it depends on nature and the will of God.

Nevertheless, in addition to the above-mentioned strategies, a quite remark-
able number of households mentioned other interesting strategies that can be clas-
sified as adaptation to climate change strategies, such as diversification of crops
and changing to more resistant crops. A few households also mentioned that they
would look for a new job as a means to adapt to these adverse circumstances and
this brings us back to the diversification of income activities. It is necessary, how-
ever, to point out that although these strategies can be classified as adaptation to
climate change, they build upon decades' and centuries’ experience with climate-
related shocks.

However, it becomes clear that most of these strategies require some kind of
investments and funds. The farmers have suggested many options but as they
claim themselves, they lack the necessary funds to implement the proposed strate-
gies, e.g., making use of advanced crop mechanisms and more resistant crop varie-
ties, and more so the infrastructure, e.g., deep wells, riverside defence, reservoirs
and drains need to be constructed. It is thus necessary to coordinate the efforts
and intentions of local farmers with the local, regional and national level institu-
tional structures, initiatives and policies for disaster and climate risk management
in order to build resilience and complement the strategies of the farmers.

8.2 Is the market appropriate and ready?

The study provides a structural analysis of market and institutions in order to de-
termine the demand for micro-insurance and related risk-transfer mechanisms of
local farmers, and analyses the capacity of the market to support and offer these
financial tools. It becomes clear that in the region of Piura, there are many factors
that have contributed to a serious lack of these services especially in the last decade
since the El Nifio in 1997-98. The results also show that there is a high demand for
micro-credit services with low interest rates and few requirements. Moreover, the
farmers mentioned that they would need subsidies for export products as well as
technical assistance and capacity-building for the successful management of their
crops and the further marketing of their products. It seems there is a general reluc-
tance of some farmers to borrow from formal institutions, due to lack of education,
lack of guarantees and fear of losing the collateral.

With regard to agricultural insurance mechanisms, it was difficult to determine
the demand as most of the farmers do not necessarily know about these schemes.
Hence, one very important problem, if not the main problem, affecting the de-
velopment of micro-insurance services is the low insurance culture or low finan-
cial literacy prominent in rural areas in Piura. This applies to all kinds of insurance
products. The reasons are that financial markets in rural areas are little developed
and insurance products are generally not very much spread. Weather insurance
through index-based or other insurance instruments for farmers and for local and
national governments appears to be increasingly important. However, it needs to
be considered that especially changes in climate and uncertainty about future cli-
mate change can make insurance products more expensive and less appropriate for
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compensating losses and mitigating risks. Furthermore, the low level of financial
literacy and the almost complete lack of a culture of insurance in rural areas in Piura
make it difficult to develop such products at an affordable price.

Nevertheless, the selection of schemes and instruments that have been
described for the region of Piura, especially bundled credit insurance schemes as
well as fondos seem promising for reducing the vulnerability of rural households
in the long-term and fostering their resilience against climate-related shocks in
the future. However, the inclusion of specific conditions that foster risk reduction
measures in the insurance policy and contract is recommended. For this reason,
implementation of pilot projects, building of capacities and education and offer of
insurance instruments should form part of an integrated DRM strategy.

8.3 Can resilience be built?

The study focuses on the concept of resilience mainly to provide the local institu-
tions in the region with ideas on how to build resilience by determining how a sys-
tem can organize itself in order to increase its capacity for learning from past disas-
ters for better future protection and to improve risk reduction measures. Building
resilience depends on many factors, i.e. DRM, knowledge and communication,
good governance and institutions, correct decisions and actors, capacity-building,
etc.

The study describes the many institutions and organizations that exist. Several
initiatives, different measures and specific strategies for risk reduction and climate-
risk management are already being taken at different levels, i.e. national, regional
and local. However, these initiatives and strategies are mostly taken in isolation
from one another. The importance of efficient coordination amongst the institu-
tions to generate synergies and avoid duplicity of functions and contradictions that
cause confusion and major costs for the economic agents involved in the sector are
increasingly recognized but still not effectively acted upon. Hence, it is necessary
to foster synergies and cooperation amongst these institutions and organizations
at all levels in order to build resilience. The creation of a multi-sectoral round-table
with a representative from each institution and interest group is recommended.

Resilience-building is a long-term process that needs to be fostered, analysed
and monitored over years and centuries. For this reason, it is suggested that pilot
projects should be implemented in order to monitor the livelihoods' context, cop-
ing and adaptation strategies and risk reduction measures of rural farmers before
and after these receive agricultural micro-credits and micro-insurance services.
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Abbreviations and acronyms

AACHCHP: Autonomous Authority of the Piura and Chira River Basins

AGROASEMEX: Mexican National Insurance Institution

APRA: Alianza Popular Revolucionaria Americana

BA: Banco Agrario

CAF: Corporaciéon Andina de Fomento

CAP: Agrarian Production Cooperative

CAUs: Cooperatives of Users

CBOs: Community-based organizations

CCTs: Communal Cooperatives of Workers

CEPESER: Peruvian Central for Services

CGAP: Consultative Group to Assist the Poor

CIPCA: Centre for Research and the Promotion of Peasantry
CMACs: Municipal Savings and Credit Associations

COFIDE: Financial Development Corporation

COFOPRI: Organismo de Formalizacién de la Propiedad Informal
CONAM: National Council for the Environment

COP 14: United Nations Climate Change Conference in Poznan
COREDEC: Regional Committee for Civil Defense

CPPS: Permanent Commission for the South Pacific
CRACs: Rural Savings and Credit Associations

DAAD: German Academic Exchange Service

DCA: Development Credit Authority

DFID: UK Department for International Development
DHN: Navy's Hydrographic and Navigation Office

DRM: Disaster Risk Management

EDPYMEs: Regulated NGOs for small enterprise development

ENFEN: National Study of the El Nifio phenomenon
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ENSO: El Nifio Southern Oscillation

EPI: Expanded Programme on Immunization

ERFEN: Regional Study of the El Nifio phenomenon

FAO: Food and Agriculture Organization

FEDECAP: Federation of Piuran peasants

FTA: Free Trade Agreement

GDA: General Directorate for Agro-Meteorology

GDP: Gross Domestic Product

GECHS: Global Environmental Change and Human Security
GRP: Gobierno Regional Piura

GTZ: Deutsche Gesellschaft fur Technische Zusammenarbeit —

German Technical Corporation

IADB: Inter-American Development Bank

IEP: Institute for Peruvian Studies

IFRC: International Federation of Red Cross

IGP: Peruvian Geophysics Research Institute

ILO-MIF: Micro-insurance Innovation Facility of the International

Labour Organization

IMARPE: The Peruvian Marine Research Institute
INDECI: National Institute of Civil Defense

INEI: National Institute for Statistics and Informatics
INIA: National Institute for Agricultural Research
INRENA: National Natural Resources Institute

IPCC: Intergovernmental Panel on Climate Change
MFls: Micro-finance Institutions

MINAG: Ministry of Agriculture

MINAM: Ministry of Environment

MPCI: Multi-peril crop insurance

NGO: Non-governmental Organization
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NOAA: National Oceanic and Atmospheric Organization

PETT: Peruvian Agricultural Ministry’s land title programme

PIDECAFE: Integral Programme for the Development of Coffee
(Local NGO)

PRA: Participatory Rural Appraisal

PRM: Proposal Performa Risk Management

PROCLIM: National Programme to Strengthen Capacities to Manage
Climate Change and Air Pollution

PSI: Sub-sectoral irrigation programme

RA: Resilience Alliance

RPP: Radio Programs of Peru

RRA: Rapid Rural Appraisal

SAIS: Agrarian Social Interest Societies

SBS: Superintendent of Banks, Insurance and Pensions

SENAMHI: National Service of Meteorology and Hydrology

SINAMOS: National System of Support for Social Mobilization

SLA: Sustainable Livelihoods Approach

SNIP: National System for Public Investments

SPP: System for Private Pensions

SPSS: Statistical Package for the Social Sciences

SRS: Simple Random Sampling

TAR: Third Assessment Report

UCPs: Communal Production Units

UNDP: United Nations Development Programme

UNEP: United Nations Environment Programme

UNFCCC: United Nations Framework Convention on Climate Change

UN/ISDR: United Nations International Strategy for Disaster Reduction

UNU-EHS: United Nations University Institute for Environment and

Human Security

USAID: United States Agency for International Development
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WHO: World Health Organization
WMO: World Meteorological Organization

ZEF: Centre for Development Research
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Micro-Finance Instruments Can Contribute to Build Resilience
A Case Study of Coping and Adaptation Strategies to Climate-Related
Shocks in Piura, Peru

by Philine Oft

Coping and adaptation as well as financial risk management strategies all can
contribute to increase the resilience of rural livelihoods. Of importance is the right
mix or combination of all of these risk management strategies and instruments.

This PhD dissertation investigates the livelihood systems of farmers in the
region of Piura in northern Peru. Most of these are exposed to and vulnerable to
climate-related shocks like water scarcity and abundance, such as the El Nifio
phenomenon. The strategies of these households and the range of assets, their
relations and interdependencies, as well as the prevailing social, institutional,
political and environmental structures that are influencing the livelihoods are
examined. A particular emphasis is put on analysing the coping and adaptation
strategies of these households with a focus on the actions and available measures
that they take in anticipation of or during a natural phenomenon, and to
understand how they will act and adapt to these events in the future.

The second part of the research explores which kind of financial services
schemes are available to.these rural households in the region and analyses the
perception and understanding of insurance. An overview of the existing offer and
demand is presented, and the necessary conditions to make these mechanisms sus-
tainable and accessible to local farmers are evaluated.
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