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ABSTRACT 

This dissertation has two primary objectives. First, through an analysis of 

empirical data, it presents a systematic, in-depth analysis of how rural populations react 

and adjust to adversity within specific socio-economic and institutional contexts. The 

analysis applies a vulnerability framework to understand the complex relationships 

between households, communities, and larger environmental, socio-economic, and 

political factors and how they influence drought impacts on the population. Using a 

combination of quantitative and qualitative data to look at issues of overall well-being, 

resource access, and livelihood and risk management strategies, the results provide 

insights into why most households are unable to successfully mitigate the impacts of 

drought. The analytical framework also provides a mechanism for making policy-relevant 

recommendations.  

In this vein, the dissertation explores the need for a new approach to the status quo 

of public policy making and presents an applied model for participatory planning to 

reduce drought vulnerability in Ceará. The pilot program, Projeto MAPLAN, is an effort, 

based on an empirical understanding of the public and private sides of vulnerability, to 

redefine the way that politics as usual are carried out. It challenges the way in which 

decisions are made by stimulating public participation and providing tools for 

accountability. On the public side it works to institutionalize effective participation 

through citizen input and governmental recognition of that input. On the private side the 

model works to increase the availability of resources and improve access to resources in 
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order to expand the range of opportunities and strategies and to help households flourish 

in a semi-arid region. 
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INTRODUCTION 

 

I have chosen to employ the term persistent vulnerability to describe the 

relationship of the rural population of Ceará, Northeast Brazil, to an almost continuous 

record of drought. Ceará is a national symbol for recurrent, harsh droughts, and wide-

sweeping poverty. During these drought crises, media exposés on hunger and suffering 

depict the affected population as a simple, helpless victim, while the region is portrayed 

as an uninhabitable, barren wasteland. This portrayal is as inaccurate as it is dramatic and 

does little to address many of the underlying problems as well as neglecting the positive 

aspects of the people and the region. This dissertation seeks to counter this widely-

accepted and somewhat histrionic stereotype of the region by presenting a systematic, in-

depth analysis of how rural populations react and adjust to adversity within specific 

socio-economic and institutional contexts. 

The principal aim of this document is to present a model for reducing 

vulnerability through the use of institutionalized participatory local planning. A tested 

methodological approach is introduced as a successful application of the model. While 

the methodology and associated methods are simple in their application, easily learned, 

replicated and adaptable to local contexts, the ideas behind the methodology, including its 

justification, are neither simple nor straightforward. Beyond simply presenting an 

innovative methodology, this dissertation explores the need for a new approach to the 

status quo of public policy making and vulnerability reduction in Ceará. I thus trace the 
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intellectual evolution of three consecutive projects during seven years of research and 

practice. The first two projects set out to document and understand issues of climate-

related vulnerability through the use of household panel surveys. Based on these results, a 

third research effort sought practical methods to reduce vulnerability in rural Ceará, in 

relation not only to climate, but also to the other types of risks faced by rural populations. 

Under a multi-institutional arrangement with two universities and two government 

institutions, the work culminated in an applied methodology that was piloted in eight 

municípiosF0F

1
F. This work is known by the title, Projeto MAPLAN. 

 Although the term vulnerability is currently applied in a number of fields, 

including poverty and food security studies, it was originally born out of disaster related 

studies in the late 1970’s (Dilley and Boudreau 2001). I will use a basic definition 

whereby vulnerability is a function of exposure to drought and the ability to absorb and 

recover from impacts (Blaikie 1994; Adger and Kelly 1999). A household’s ability to 

absorb and recover from shocks, in this case drought, can be analyzed from a livelihood 

perspective (CARE 2003; Ellis and Mdoe 2003). Livelihoods are the means by which 

individuals and households are able to make a living and pursue their goals. They 

encompass the existing capabilities and assets as well as the types of socio-economic 

activities pursued (Chambers and Conway 1992; Ellis 2000). Households and livelihoods 

represent the private dimension of vulnerability. Ideally, households operate in ways that 

minimize risk and that increase the ability to manage negative shocks. Long term success 
                                                 
1 A município is the local administrative political unit. The seat of government, or prefeitura, is located in 
the sede, which is the largest community and offers the most services. The prefeitura is headed by an 
elected prefeito/a, who is similar to a mayor. A município is comprised of many communities, ranging 
between 30 and 400, depending on its geographical size. Ceará currently has 184 municípios. 
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is determined in large part by livelihood strategies, that is, the way in which the diverse 

livelihood components are strategically combined.  

Household livelihood strategies, however, are not determined solely at the 

household level. Rather, institutional and structural forces shape the overall context in 

which households operate and make decisions, and can either limit or expand the options 

available to these households (Ellis 2003; Oliver-Smith 2004). The socio-economic 

context, for example, is fundamental in determining issues of access, poverty and 

marginalization, which in turn influence potential livelihood strategies. Other institutional 

factors that comprise the public dimension of vulnerability include a population’s ability 

to be heard in the political arena and the accountability of decision makers. The public 

dimension is particularly relevant in Ceará where livelihood options are extremely 

limited, and most people have marginal access to political voice. Historically, policy 

approaches to drought did not include sustained efforts to bolster livelihood 

opportunities. On the contrary, rather than working to provide enabling environments, the 

public dimension was largely caught up in emergency responses to drought.  

The benefits of applying a vulnerability framework are two-fold. The framework 

provides the ability not only to understand the present situation of a population, but also 

permits an analysis of future risk scenarios. In other words, it provides a dynamic 

understanding of how potential changes, whether social or environmental, may affect a 

population’s ability to prepare for, and respond to, drought. The term persistent also adds 

historical depth to a vulnerability framework. The word evokes images of a continual 
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state, which doesn’t change in function or structure in spite of efforts to create change. 

Thus, it provides insight into the historical processes that contribute to current 

vulnerabilities. These attributes make a vulnerability framework of inestimable value in 

creating public policy. In Ceará, rural development policy that fails to recognize the 

inevitability of drought will have limited benefit for the population. On the other hand, 

simply recognizing that a drought will occur is not sufficient for effective policy.  A 

vulnerability framework provides decision-makers with the understanding of how 

changes in the institutional and structural factors can be geared to support and encourage 

the options and opportunities of households, thereby enhancing households’ abilities to 

live with drought.  

The methodology incorporated in Projeto MAPLAN is based on the belief that the 

public should play a defining role in constructing public policy. In this sense, it turns 

away from historical precedent, which views the public as a passive recipient of public 

policy. Instead, the project engages the public as an active participant in determining 

policy direction. It places the concept of vulnerability in the center of the policy 

discourse. At the same time it generates opportunities that allow individuals and 

communities to exert control over their future by influencing both the development 

discourse and resource allocation.  In addition to helping communities conceive and 

direct their own goals, it adds a layer of transparency and accountability to a process that 

historically is based on clientilistic and patronage relations.  
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The project operates at a município level and uses communities as the unit of 

analysis. The strength of the methodology comes from a joining of a Participatory 

Geographic Information System (PGIS) with local level planning methods. Based on 

mapping community knowledge, Projeto MAPLAN creates a dialogue environment that 

is accessible to all. The maps, which present information on infrastructure, public 

services and priority actions, serve dual purposes. First, informed by public consensus, 

the maps serve as a communication medium for diverse groups of people. They are used 

to identify priority regions and activities and serve as the basis for constructing 

development plans. Additionally, dynamic updates allow for monitoring public activities 

and for tracking changes in local conditions. The project has already generated 

community identified activity designs that address needs in the areas of drinking water, 

electricity, housing and sanitation.  

While project outputs, such as the maps, are designed for immediate use, the more 

substantial results will develop over the long term. In particular, the project model seeks 

to institutionalize an alternative approach to planning that is based on active participation. 

For the state, this is a strikingly different approach to planning; consequently, there is 

little depth of experience. Therefore, a key component is increasing the level of human 

capital, particularly in the rural communities. As local capacities grow, and communities 

become regularly involved in the policy process, participation will increase along with 

public expectations regarding what they can expect and demand from the public sector.      
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The dissertation is divided into four parts. Part I more fully explores the concept 

of vulnerability and its theoretical contributions to understanding particular aspects of life 

in rural Ceará. It also provides the background information on Ceará and Cearenses that 

sets the context for understanding later discussions. Using empirical data, Part II 

examines the private dimension of vulnerability in Ceará, that is, the household decisions 

that constitute the preparation for, and response to, drought-triggered crisis. Part III turns 

to the public dimensions of vulnerability and discusses how past and present activities at 

the state and federal level have contributed to what I call persistent vulnerability. In the 

final part, Part IV, Projeto MAPLAN is presented as an alternative model to the current 

approach to drought planning and preparedness.  
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PART I: VULNERABILITY AND CONTEXT 

 

 

 

1. THE MEANING OF VULNERABILITY 

 

This chapter closely examines the concept of vulnerability as a framework for 

understanding households, their communities, and drought in Ceará. As an initial step, I 

consider the theoretical importance of vulnerability and  how it varies in scope and 

direction (Dilley and Boudreau 2001:6; Wisner 2004). In fact, Hilhorst and Bankoff 

(2004:1) believe that the complexity and paradoxes inherent in very concept of 

vulnerability limit the development of a general theory. The complexity is mostly a 

function of differing scales. At its heart, vulnerability is determined by local experience 

and situation, and as with other social and environmental systems, local experience is 

shaped by larger scale phenomena. Therefore vulnerability is a concept that defines the 

relationships of people to their specific environment and to broader political economic 

forces (Oliver-Smith 2004).  While the present discussion has a drought focus, many of 

the factors that determine the patterns of drought vulnerability also contribute to other 

types of vulnerability such as conflict and economic shock. 
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At the most local level, vulnerability is a function of intra-household 

relationships; at its broadest level, vulnerability reflects political, social and economic 

trends that are determined by regional, national and global forces (Ellis 2003). Thus the  

multidimensionality of vulnerability requires not only a focus on environmental factors 

such as limited rainfall, but also a consideration of social inequalities, class power, and 

struggles over land and other natural resources (Blaikie 1985). From this viewpoint 

vulnerability is not something that resides in groups or individuals, but it is “embedded in 

complex social relations and processes” (Hilhorst and Bankoff 2004:2). It is thus best 

understood as a socially constructed phenomenon influenced by institutional and 

environmental dynamics. 

There is widespread academic and policy interest in the relationship between 

vulnerability and risk. Risk is often defined as the probability of a negative outcome 

(Heitzmann, Canagarajah et al. 2001), and vulnerability assumes its significance insofar 

as populations are at risk to negative outcomes. People can be at risk of poverty, hunger, 

disease, economic marginalization—or, what Sen refers to in the entitlement lexicon, as 

risks associated with large-scale entitlement deprivation (Sen 1986), and this level of risk 

defines the nature of vulnerability.  

One of the first definitions of vulnerability emerged from a 1979 United Nations 

disaster management workshop (Dilley and Boudreau 2001:230) in which other concepts 

such as hazards and risk were also defined. At the time, however, a technocratic 

paradigm dominated the approaches to disasters, and the focus was placed on the 
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quantification of risk (Dilley and Boudreau 2001; Hilhorst 2004). Risk was considered to 

be a function of the infrastructural and economic losses due to the occurrence of specific 

hazards (including drought and floods) and the probability of such events occurring. 

Vulnerability, for its part, was defined as the degree of expected loss to an “element of 

risk”. During the 1980’s, social scientists began to expand the concept of vulnerability to 

include structural factors such as poverty and social processes that influenced a 

population’s vulnerability to a certain hazard and thus affected overall levels of risk. 

While similar definitions were already in use (Coburn, Spence et al. 1991), the definition 

provided by Blaikie (1994) is frequently cited and underlies much of the social science 

work since the mid-1990s. This definition equates the notion of risk with both a hazard 

and vulnerability and is frequently expressed in a formula similar to:  

risk = f(hazard, vulnerability), 

with significant emphasis on the right side of the equation.  

This approach to vulnerability signifies a definite shift from a focus on the natural 

side of disaster to one in which the human or social side assumes equal importance. In 

this approach, causal factors – understood as vulnerability—of risk take precedence over 

a focus on the quantification of risk. Hence, in Blaikie’s terms, vulnerability is defined as 

“the characteristics of a person or group in terms of their capacity to anticipate, cope 

with, resist, and recover from the impact of a natural disaster” (Blaikie 1994:9). Similar 

definitions have informed the vulnerability studies of other researchers. A focus on the 

ability of individuals and communities to adapt to external stresses expanded into issues 
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of livelihoods, entitlements, resource access (Adger and Kelly 1999) and the social 

relations that determine these dynamics (Oliver-Smith 2002). However, Hilhorst (2004) 

argues that a more recent emphasis in disaster studies recognizes the “mutuality of hazard 

and vulnerability studies due to the complex interactions between nature and society” (p. 

53). This shift to what she terms a complexity paradigm is based on the understanding 

that people are not just susceptible to hazards but that human activity can influence the 

occurrence and intensity of hazards, such as seen in processes of deforestation, 

desertification, and climate change. Ironically, development studies in adapting much of 

the literature on vulnerability have come to recognize that certain development activities 

have actually served to increase the social vulnerability of individuals and populations. 

It is important to stress the definition of vulnerability used here because there are 

alternative definitions of risk and vulnerability that offer different emphases. For 

example, food security definitions frequently define vulnerability in relationship to an 

outcome rather than to events (Dilley and Boudreau 2001:1), thus populations are 

vulnerable to outcomes such as food insecurity, hunger or famine rather than to hazards 

such as droughts or floods. Because, in this definition, risk is related to the occurrence of 

a hazard, rather than the probability of an outcome related to a particular hazard, it lacks 

the theoretical imperative that links specific vulnerability factors with a particular shock 

or event (Dilley and Boudreau 2001:245). This difference in the way that vulnerability is 

defined is significant in terms of policy implications. While policy makers have little 

influence over the risk of the occurrence of a drought, they have at their disposal a 

number of potential actions that can reduce the risk of being displaced by a drought.  
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The food security literature is full of references to chronic vulnerability and 

transitory vulnerability, where vulnerability refers to an outcome. Certain populations are 

either chronically or sometimes prone to food insecurity. The definition of chronic is 

inexact. According to Ellis (2003:9): 

“Chronic vulnerability denotes persistence of the state of being vulnerable 
(in this case, to food crisis). Following Hulme and Shepherd’s schema for 
chronic poverty, persistence could be defined either by duration of being 
continuously vulnerable, or by the proportion of the annual cycle during 
which people are vulnerable. Fore example, it might be argued that being 
vulnerable continuously for three years, or being routinely vulnerable for 
nine out of twelve months, both constitute forms of chronic vulnerability.” 

Ellis uses the word persistence in this definition but in a sense different from the way it is 

used here. Whereas for Ellis, chronic vulnerability is persistent in the sense that it lasts 

for an unusually long period of time, I intend persistence to denote a chronic vulnerability 

that persists in spite of both public and private efforts to effect an improved situation. 

This distinction will become evident throughout the following chapters.  

 Vulnerability is a concept that serves to identify and to understand the internal and 

external characteristics that make a population susceptible to a particular hazard. At the 

same time, it assesses the ability of a population to withstand shocks, which is why it 

entails such a complex consideration of physical, social, cultural, and economic factors. 

Thus, there are two fundamental components of vulnerability: sensitivity and resiliency. 

Sensitivity refers to the degree to which a population is exposed to and affected directly 

or indirectly by a negative event. Resiliency on the other hand, refers to the ability to 

recover, that is, to absorb impacts and to return to the state prior to the negative event. 
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The dimension of resiliency also contains a temporal element in that less resilient 

populations are those that require greater time periods to recover. The most vulnerable 

individuals, communities, or populations are those that are the most exposed to an event, 

suffer greater impacts, and have the most limited capacity for recovery (Bohle 1993). 

 The concept of vulnerability bridges various scales, from an individual to the 

global. As such, any approach for assessing vulnerability must adjust to shifts of scale. 

The livelihood approach is particularly adapted to assessing vulnerability at the 

individual or household scale. According to Ellis, a livelihood: 

“… comprises the assets (natural, physical, human, financial and social 
capital), the activities, and the access to these (mediated by institutions 
and social relations) that together determine the living gained by the 
individual or household. …The construction of a livelihood therefore has 
to be seen as an ongoing process, in which it cannot be assumed that the 
elements remain the same from one season, or from one year to the next.” 
(Ellis 2000:10).  

Robust livelihoods contain risk management strategies that either reduce 

sensitivity or increase resilience and give the individual or household increased capacity 

to confront a negative event and deal with the aftermath (Ellis 2003). My focus here is on 

vulnerability to drought in rural Ceará. The rural livelihoods, based primarily on rainfed 

agriculture, demonstrate high levels of sensitivity to drought combined with low levels of 

resiliency. In the context of Ceará, the way people adapt to risk and occurrence of 

drought is fundamental to understanding the concept of vulnerability. Successful 

adaptations help people to be less sensitive and more resilient in the face of adverse 

condition, and how people prepare for and respond to, drought shocks depends on their 
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ability to mobilize and allocate resources. In some cases, no amount of preparation can 

fully buffer the population from the shock, and when it occurs, some reaction is 

necessary. The strategies employed in response to negative drought impacts are called 

coping strategies. Coping strategies normally are not part of the daily livelihood 

strategies; however, in regions that face repeated shocks, coping strategies may come to 

be integrated into the routine set of daily livelihood activities. As coping strategies are 

blended in with ‘normal’ activities, people become more sensitive to shocks and less 

resilient (Davies 1993). Roncoli et al. (2001) point out that while coping strategies may 

serve the short term purpose of responding to a crisis, the same strategies may require 

substantial trade-offs, increase risk, and constrain long term responses and adaptation. 

The rural population in Ceará has a variety of activities and strategies for living with 

drought. In the later section on household vulnerability these strategies will be further 

discussed.  

Individual vulnerability relates to livelihood and coping strategies of an individual 

or household. It encompasses access to and use of resources, variations in asset base, 

income sources, and social standing and status. On the other hand, collective 

vulnerability focuses on larger scale forces such as institutional structures (Adger and 

Kelly 1999), political structures, and empowerment. It shifts emphasis from variations in 

assets and resources to the factors that help determine their distribution across a 

population or region (Ellis 2003). Scaling up and down between the individual and the 

collective is a complicated process. Too large a scale, one that gives primacy to the larger 

contextual factors, can blur and homogenize the local factors that determine outcomes on 
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individual bases. On the other hand, working too small a scale precludes placing 

individuals and households within an overarching social and political framework. 

Individual choices and decisions are constrained or enabled by larger scale forces 

that determine access to resources and how they are used. Institutional and policy 

contexts that determine sets of choices and opportunities have a significant role in 

creating an environment that can either support and enable robust livelihoods or one that 

fails to protect or promote livelihoods. This forces an analytical focus on the “entirety of 

social and cultural relations” (Oliver-Smith 2002:24) rather than on individual decisions. 

Institutional factors include both formal and informal means to access power and decision 

making. At the formal level, enfranchisement, participation, and democracy are the 

mechanisms by which people are able to legitimately determine patterns of entitlement 

distribution. Informal mechanisms often include access to those who are in positions of 

power. These types of relationships play a significant role for households in Ceará where 

politics are based on personalized, mutually beneficial relationships. While these types of 

relationships may reduce immediate exposure to a particular shock, they usually do little 

to affect the overall structural issues that maintain persistent vulnerability. 

In examining these institutional and political factors, Kelly and Adger argue for 

consideration of an “…‘architecture of entitlements’, the social, economic and 

institutional factors that influence levels of vulnerability and promote or constrain options 

for adaptation” (Kelly and Adger 2000:326). In the same vein, Bohle et al. call for an 

expanded entitlements approach (Bohle, Downing et al. 1994). These entitlements are not 



 28

simply commodity bundles, which are limited to a conjunctural analysis, but rather imply 

a wider political economy of specific patterns in the formation and distribution of 

entitlements and social rights (Watts and Bohle 1993; Adger and Kelly 1999). Indeed, 

there are strong arguments that class processes serve to create the crisis tendencies 

experienced by the vulnerable groups (Bohle 1993; Hilhorst and Bankoff 2004). The 

years of work done in Southeast Asia have lead Twigg to argue that there is a link 

between disasters and the nature of society, and that differences in vulnerability to 

disasters are determined by relationships and structures within society (Twigg 1988:3).  

 The type of marginalization associated with unequal power is often associated 

with poverty; however, it is important to assert that poverty is not the same as 

vulnerability. Due to the policy focus of this work, a short discussion is justified. When 

seeking to operationalize such livelihood concepts as coping strategies and resiliency, it 

becomes apparent that poverty and vulnerability are conceptually similar. In fact, poverty 

can be an important indicator of vulnerability inasmuch as it is a proxy for 

marginalization, limited access to resources, and constrained coping strategies (Adger 

and Kelly 1999:260). As related as they might appear, however, poverty and vulnerability 

measure unrelated phenomena. Poverty as defined by economists describes a static state 

defined by a relative or absolute norm such as the poverty line. A household’s estimated 

income or wealth is either above or below the poverty line at a specified period of time. 

Vulnerability, on the other hand, is dynamic and forward looking. It provides the 

analytical structure to understand how specific shocks will affect different households or 

populations.  
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Conflating poverty and vulnerability also undermines the potential benefits from a 

vulnerability approach. Vulnerability is based on the empirical understanding of the 

processes that affect the ability of individuals and populations to respond to stress and the 

means by which these responses can be reinforced. In this sense, vulnerability serves as a 

heuristic device to understand both the sensitivity to a hazard as well as the resiliency of 

people (Finan and Nelson 2001:97) and allows for the identification of policy-relevant 

recommendations (Kelly and Adger 2000:329). In the specific case of Ceará, 

vulnerability analysis informs the process of drought adaptation and indicates where 

resources and efforts can be best directed to reduce vulnerability and risk. 

While Stephen (2004:195) argues that “vulnerability may well be the single most 

effective avenue for policy action to reduce the impact of disaster,” she clearly recognizes 

the inherent challenges implied in this statement. Principal among them is the issue of 

scale. From a policy perspective, statistical approaches that homogenize a region and its 

people and inform aggregated policies make sense (Frerks and Bender 2004:202). In her 

discussion of the approaches to understanding Ethiopian famines, however, Stephen 

(2004:195) argues that the aggregated scales tend to mask the local variations in socio-

economic and livelihood patterns. The same is true in Ceará. While the media may have a 

single homogenous view of what life is like in the sertão, in truth, the level of variation is 

quite high, meaning that appropriate policy choice will require a more sensitive and 

localized vulnerability analysis. 
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While the concept of vulnerability is a powerful one, it must be made useful for 

policy makers. This implies that local variations in vulnerability must be presented to 

policy makers in a comprehensible and functional manner. In the last section of the 

dissertation I present a tested application of a participatory local planning model that is 

based on the concept of vulnerability. The pilot project presents vulnerability information 

in a clear and concise manner through the use of maps. To build the case for the model 

Part II applies the vulnerability framework to the Ceará context. I will argue that limited 

livelihood opportunities and coping strategies designed primarily for survival make the 

population highly vulnerable to drought. The limited options and opportunities are the 

legacy of the socio-economic environment that has traditionally been dominated by 

powerful oligarchies. The most effective way to increase the options available to 

households is by working through the public side of vulnerability. This, however, 

requires a new approach to planning and policy making, one in which the general public 

has a say in defining policy and resource allocation. 
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2. CEARÁ 

 

The current socio-political context of Ceará is defined to a large degree by the 

processes of settlement and exploitation as well as the physical environment of the state. 

As a result of weak political ties with Southern Brazil and the rural nature of the 

population and economy, the state developed its own system of politics and power. This 

chapter uses a historical perspective to understand some of the unique traits found in the 

environment, the political apparatus, and in the population. The background information 

sets the stage for later discussion and will help the reader understand the contextual 

factors that are relevant to, and have helped to define, our work.     

 

People, climate and the environment 

The state of Ceará is not what people typically think of when they imagine Brazil.  

There are no vast green forests, no uncharted reaches, and no perennial rivers.  Located 

between 2 and 7 degrees south of the equator, the state is situated on the Atlantic coast 

and is one of nine states that form the Northeast Region. The Northeast represents 18 

percent of the land area of Brazil and over 40 percent of the population.  It is divided into 

four agro-ecological zones; the litoral e zona da mata (the coast and forest zone) is the 

most populated stretch and boasts the highest number of industries; the agreste is a small 

transition zone between the zona de mata and the sertão; the sertão is a tropical semi-arid 
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region comprising the largest area; the meio-norte (the mid-northern region) is a 

transition zone between the sertão and the tropical Amazon region.  

The state is 149,000 km2 which corresponds to two percent of the area of Brazil 

and 10 percent of the Northeast region. The state motto is Terra do Sol (Land of the Sun); 

primarily in reference to the extensive coastline. The remote beaches of Ceará are well 

known throughout the rest of Brazil, as well as internationally. The yearly average 

temperatures of 25 to 28C combined with over 330 days of sunshine per year makes 

Ceará a beach lover’s paradise. Since 1995 the government has invested heavily in the 

tourism sector, working with both the public and private sectors to develop the 

infrastructure necessary to attract visitors. Tourism and the service sector accounted for 

56 percent of the state GDP in 2000. Last year the capital, Fortaleza, was the most 

popular tourist destination in the country for domestic tourists. 

The coastal region, however, represents only around six percent of the geographic 

extent of state.  While four percent of the region is classified as agreste, the remaining 90 

percent is the tropical semi-arid sertão (IPECE 2003). There is a stark contrast in terms of 

investment in infrastructure and services between the tourist regions and those regions 

less sought out by vacationers. As a result, the Ceará experienced by a majority of the 

visitors is significantly different from that lived in by the populations of the hinterlands. 

One striking example is the highway infrastructure. The aptly named Sol Poente and the 

Sol Nascente (the Setting Sun and the Rising Sun) state highways parallel the ocean and 

are in excellent condition, with painted lines, wide shoulders and trimmed brush along 
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the easements. In contrast, the rest of the state highways, while structurally sound, lack 

any type of lighting, markings, shoulders or trimmed vegetation. This is especially 

problematic since sheep, goats and donkeys graze freely, and driving, especially at night, 

is a risky undertaking. The federal highways, which link the rural towns, are in a decrepit 

state. When they are not full of potholes, it is only because the pavement has disappeared 

entirely.  

Politically, the state is divided into 184 municípios. Fortaleza is located on the 

coast and is the 5th largest state capital in Brazil, with a metropolitan population of nearly 

three million in 2000. The state population is projected to increase to almost nine million 

by 2010 (IPECE 2003). Similar to the rest of Brazil urban population growth is higher 

than absolute growth, while the rural populations are decreasing. Absolute growth in the 

rural areas began to decline in the 1970s and the rural population today is similar to what 

it was in the mid 1950s.  

Table 2-1: Demographic changes 1940 – 2000  
 1940 1950 1960 1970 1980 1991 2000 

Total pop. 2,091,032 2,695,450 3,296,366 4,361,603 5,288,253 6,366,647 7,430,661 
Urban 475,028 679,604 1,098,901 1,780,093 2,810,351 4,162,007 5,315,318 
Rural 1,616,004 2,015,846 2,197,465 2,581,510 2,477,902 2,204,640 2,115,343 

Growth 
rate -- 2.57 2.03 2.84 1.95 1.70 1.73 

Urban 
pop. 22.72 25.21 33.34 40.81 53.14 65.37 71.53 

Pop. 
density 14.20 18.40 22.50 29.70 36.00 43.40 50.91 

Source: (Araújo and Falcão 2004) 

Rapid urbanization is occurring not only in the capital, but also in several regional 

centers. The two largest municípios, Juazeiro do Norte and Sobral, both offer a large 

industrial sector, public and private universities, and well-developed public service 
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sectors. Currently both municípios are almost entirely urbanized, with growth rates near 

three percent (IPECE 2003). Sobral is located in the sertão and serves as regional hub for 

the north and north central regions of the state. Juazeiro do Norte is located in the Cariri 

region in the Southwest portion of the state. The município serves as a hub not only for 

southwestern Ceará but for communities in the neighboring states of Piaui and 

Pernambuco.  

 The semi-arid tropical sertão region of Ceará is, in many ways, what characterizes 

the state. While the beaches attract visitors, the sertão is what has marked the conscience 

and culture of Cearenses, both spiritually and physically. The state sits squarely within 

what is known as the polígono das secas, or drought polygon; a region of nearly 

1,000,000 km2 in 9 states in which over 86% of the area is semi-arid. While certainly not 

the only region in the country to experience drought, the frequency, severity and socio-

economic impacts of the droughts serve as the basis for the infamous characterization of 

the area. 

 According to the paleo-climatic record, drought has been a part of the regional 

climate for thousands of years. The more recent historical records also draw attention to 

the numerous droughts that plagued the region since the settling of Europeans. Although 

droughts were a part of life in the Northeast, it wasn’t until the drought of 1877 – 79 that 

nationwide attention was drawn toward the region. The three year drought killed over 

500,000 people and forced hundreds of thousands of others to flee the area in sweeping 

out-migrations (Aguiar 1983; Souza and Filho 1983). Regionally, the drought impacted 
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nearly 18 million people, and unlike previous events, the scale and impact of this drought 

attracted the attention and drew the resources of the nation. The government spent nearly 

1.8 billion dollars in emergency relief efforts (Magalhães, Filho et al. 1988). The impacts 

in Ceará were no different. Living in situations of total poverty without water or food, 

one of the only responses available to many was to migrate. During the 1877 drought 

nearly 110 thousand starving people invaded the capital of Fortaleza. At the time of the 

invasion the population of the capital was 25 thousand (Teofilo 1890).  

 The people who participated in the large-scale migrations associated with 

droughts are known as flagelados. These people were generally the poor and landless. 

The collective picture conjured up by the term is one of vast numbers of poor, hungry 

people trudging through the dry, sere vegetation of the sertão carrying all of their 

belongings and heading off to an uncertain future. Many died. Many headed to the 

capital. However, after the experience of the 1877 invasion of Fortaleza, during later 

droughts the state government set up concentration camps to hold the flagelados. The 

belief was that the camps would keep “o caos, a miséria, a moléstia, e a sujeira’ – the 

chaos, misery, the extreme discomfort, and the filth, out of the capital. Here the people 

were to receive food, shelter and health care. But in the end, the camps turned into 

nightmare scenarios where disease and hunger were rampant and killed as many as 400 a 

day (Teofilo 1890). Unable to escape, the flagelados were forced by the soldiers to 

endure their fate to the best of their abilities. 
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 Though certainly not the only contributing factor, the flagelados are in part a 

direct result of the rainfall regime in Ceará and the Northeast. One of the characteristics 

of a semi-arid region is a highly variable rainfall regimen, both temporally and spatially. 

Due to the high dependence on rainfed agriculture, the dispersion and quantity of rains 

each year has a large impact on the socio-economic situation. Table 2-2 demonstrates the 

spatial and annual variation for the state of Ceará and for six municípios, each of which 

represents a different agro-ecological zone. The six municípios were part of the initial 

fieldwork in Ceará. The state values represent averages taken for all of the reporting 

municípios.  

 The asterisks indicate years officially considered drought years. Out of the 25 

years represented in the table, 10, or 41%, were drought years, at least at the state level. 

The amount of climate variation within the state is high enough that in any given year 

some municípios may receive above average rains while others suffer through local 

droughts. For example, in 1987 Limoeiro do Norte experienced above normal rainfall 

while Boa Viagem received 65 percent of their average rainfall. Temporal variation is 

also evident through the wide range of annual precipitation totals for each of the 

municípios. Guaraciaba do Norte received 415 mm of rain in 1983. Two years later, it 

received 2602 mm, a difference of more than two meters of rainfall. The standard 

deviations for all the municípios are very high and in Parambu is 85 percent of the 

average annual rainfall. Most of the municípios have lower than average rainfall between 

65% and 70% of the time. The fact that a significant majority of the years are below 
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average is an indication not only of the wide range of rainfall but the fact that what can be 

considered statistically 'average' years are consistently difficult. 

Table 2-2: Annual precipitation levels for six municípios 
Year Município 
 Limoeiro 

do Norte 
Barbalha Parambu Boa 

Viagem 
Itarema Guaraciaba 

do Norte 
Ceará 

1974 679 1461 - 1067 - 1598 1579 
1975 871 1234 - 992 - 1605 1141 
1976 532 681 - 411 - 972 793 
1977 1060 929 - 832 - 1372 1107 
1978 914 11 266 548 - 932 853 
1979 701 1389 475 460 - 1049 679 
1980 824 919 554 350 - 785 784 
1981* 692 571 553 693 - 977 662 
1982* 601 564 487 592 - 867 706 
1983* 320 752 327 261 - 415 432 
1984* 1289 1091 922 910 - 1536 1118 
1985 1624 2147 2237 1371 - 2602 1890 
1986 1310 1139 1114 973 - 1961 1317 
1987* 734 875 514 454 - 1155 739 
1988 849 1321 814 868 - 1428 1161 
1989 990 1567 1378 1121 968 1627 1265 
1990 425 791 494 550 689 1000 627 
1991* 430 926 583 499 1281 1301 775 
1992* 592 973 427 679 693 1008 693 
1993* 285 743 489 183 615 484 420 
1994 684 1063 1015 761 1713 1779 1166 
1995 933 1059 766 751 1547 1462 1083 
1996 760 1528 624 667 1490 1421 1066 
1997* 410 855 643 536 689 1258 709 
1998* 313 759 343 394 923 714 - 

Avg. 720 1153 532 703 1139 1273 949 
Min. 285 564 266 183 615 415 420 
Max. 1624 1461 1378 1371 1713 2602 1890 
S.D. 331 363 445 289 412 481 352 

Source: Funceme 1999 
* - indicates a drought year 
- indicates no data available  

The table also provides information on the variation between municípios. Average 

precipitation ranges from 532mm in Parambu to more than twice that in Barbalha and 

Guaraciaba do Norte. Not apparent from the table, however, is the level of variability 

within each of the municípios.  Ecological and climatic features tend to vary widely 
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within a limited geographical area. However, rainfall data are collected from a restricted 

number of rain gauges, which are not systematically dispersed, and are averaged over the 

entire município.  In fact, Limoeiro do Norte, with two collection stations, is the only 

município with more than one gauge. This results in a large amount of intra-município 

variation being ignored.   

  Table 2-3: Monthly precipitation averages 
Município Month 

Limoeiro 
do Norte 

Barbalha Parambu Boa Viagem Itarema Guaraciaba do 
Norte 

January 72.5 176.6 70.7 56.6 28.4 132.7 
February 129.8 197.5 79.3 98.6 58.0 193.1 
March 207.0 243.5 165.9 158.7 139.2 329.9 
April 158.2 208.5 153.1 164.0 114.3 249.9 
May 92.1 52.4 38.3 85.3 52.4 151.1 
June 45.9 15.4 17.3 52.1 16.2 75.0 
July 18.3 9.4 5.2 24.8 10.2 33.0 
August 2.2 2.1 1.9 4.5 1.9 8.2 
September 1.9 9.1 4.9 5.4 0.1 3.1 
October 0.8 22.5 5.1 0.4 0.4 5.6 
November 2.6 46.0 16.7 2.2 0.1 16.7 
December 21.9 77.6 43.0 24.5 3.3 54.4 

Source: FUNCEME 1999 
 

Because most of the residents of the rural areas are dependent to varying degrees 

on rainfed agriculture, their rainfall needs are not only captured in annual precipitation, 

but also in the timing of the rains. Ceará generally receives four to five months of rain per 

year. Depending on their location within the state the rains begin in December or January 

and continue through until April or May.  In general, planting begins with the first rains 

but if no significant rains have come by March 19, the day of Saint Joseph, farmers 

consider the year lost and do not plant. Table 2-3 demonstrates the monthly rainfall 

distribution for the municípios and Figure 2-1 presents the information for the entire state 
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in graphical format.  The bulk of rain normally falls in March and April, and yet due to 

the nature of the climate this is never guaranteed.  

 
Figure 2-1: Average Monthly Rainfall for Ceará (mm) 
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   Source: FUNCEME 1999 
 

The primary subsistence crops in the region are corn, beans and manioc. There is 

also some dry land rice cultivation and limited cotton production. Each of these crops has 

specific water needs for each stage in its phenological cycle. So while the inter-annual 

variation is highly significant and is utilized on a state-wide level to officially label a 

drought, the intra-annual timing of the rain has a very telling impact at the local level. 

Estiagens, or dry periods, are common climate features in Ceará. An estiagem is normally 

defined as a period of two weeks in which little to no rain falls and are the bane of the 

farmer, often forcing him to replant two, three or more times a year. Estiagens also are 

outside of meteorology’s skill level to predict. Figure 2-2 shows the amount of rainfall 

variation that occurred in Parambu during the month of March from 1979 to 1998. As 

mentioned earlier March is typically one of the wetter months but the graph shows that 

annual variation is between 15 and 400 mm.  
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Figure 2-2: Average March Rainfall for Parambu (mm) 
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(Kousky, Kagano et al. 1984) argue that drought conditions in Northeast Brazil are 

caused by an anomalous eastward moving of Pacific waters and their resulting warm 

upward moving circulation, which sinks over the eastern Amazon. The latter hypothesis 

argues that local positive SST anomalies are correlated with the ITCZ and droughts in the 

Northeast (Moura and Shukla 1981; Kane 1997). In 1972 FUNCEME, the state 

meteorological service was established as a scientific center for the study of drought and 

climate. In the late 1980s FUNCEME took on a much more public role, and began 

producing seasonal rainfall forecasts for Ceará to serve as the basis for policy and farm 

management decisions. The forecasting ability of FUNCEME and of other 

meteorological research and service institutions have made vast strides in their ability to 

predict regional seasonal climate variation based upon increased understanding of ENSO 

and ITCZ. These advancements are useful from a statewide perspective. However, from 

the perspective of a município or farm, the level of skill is still not sufficient to be useful 

to most users. In other words, the scale of the forecasts, both spatial and temporal, is not 

precise enough for making management decisions. 

Caatinga is the predominant biome in Ceará, the only biome exclusive to Brazil. 

It is characterized by a semi-arid scrub forest defined by the constant temperatures and 

variable rainfall. The caatinga vegetation grows in shallow, rocky soils, which are 

formed over crystalline bedrock, prohibiting the infusion of rain and even minimal 

anthropogenic disturbances can lead to significant erosion. The vegetation is 

characteristic of other semi-arid regions with many xerophytes and caudices. Famous 

images during the dry season show vegetation that appears to be dead. Although the word 
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caatinga comes from an indigenous language meaning White Forest, the well known 

whitish, dead-looking image of the caatinga is the result of adaptations in which all the 

leaves fall off after the rainy season to reduce evapotranspiration. With the first rains the 

caatinga returns to a green and lush landscape.  

A combination of high evapotranspiration rates and shallow bedrock make surface 

and sub-surface water access a primary issue in Ceará. The vast majority of surface water 

is seasonal. Rivers and washes run only during the rainy season and for a couple of 

months after, usually drying out by August. Many of the small-scale reservoirs are also 

seasonal. Even if they don’t dry out completely they frequently become undrinkable as 

water levels diminish. There are only two rivers in the state that maintain water flow 

throughout the year; the Jaguaribe and the Coreaú. Both rivers are maintained through a 

series of regulatory dams and are used for irrigation and for drinking purposes. While 

these reservoirs maintain water flow all year long, they still are strongly affected by 

drought conditions. During consecutive year droughts water levels may decline 

sufficiently to limit irrigation. In response to limited surface water residents often turn to 

sub-surface sources. However, the shallow bedrock means that in many areas there are no 

sub-surface sources. In addition, much of the attainable sub-surface water is highly saline 

and undrinkable due to the mineral characteristics of the soil and rocks. Historically many 

of the communities were supplied by water trucks paid for by public funds. While this 

continues, more recent public responses have been directed at desalinization machines 

and the construction of cisterns that catch and store rainwater. These activities have 
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mitigated the problem in some areas but they have not solved the issue of water supply 

for the region.  

 

The settling of Ceará  

 While Brazil’s Northeast coast was settled by Europeans beginning in 1500, 

settlement in the region of Ceará did not begin until nearly 100 years later when land in 

other regions became scarce. When the colonists begin arriving around 1580 they 

encountered the Tupinambá Indians living along the coast. This group displaced the 

Tapuya from their coastal habitat while seeking to avoid the increasing population 

pressure in the south (Carneiro 1998). While transhumant populations passed through the 

sertão on their way to and from the mountains, the coastal region was home to a majority 

of the population. Most of this population was subsequently decimated through a 

combination of slavery, disease and warfare (Wagley 1963).  

Although the native populations were largely wiped out, many aspects of their 

culture were maintained by the Portuguese and Dutch settlers. Their agricultural crops 

and technologies, for example, have survived with few changes. Manioc, corn, and beans 

formed part of the basic diet of the indigenous groups and continue to do so today. Cotton 

was also an important product that was used for, among other things, making hammocks 

– currently a cultural symbol for the region. People are conceived, born, and buried in 

their hammocks. In addition to the type of crops, the agricultural production system was 
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also adapted from the indigenous groups who practiced a slash and burn agriculture and 

cultivated, planted and harvested with basic tools such as the planting stick, today 

replaced by iron hoes (Johnson 1971; Léry 1990).  

 Many people refer to two Nordestes, which has reference back to the time of 

colonization. One Nordeste is the humid coastal areas found principally in Bahia and is a 

region of sugar plantations and cacao production. The other Nordeste is the semi-arid 

sertão. The first settlements in the Cearense sertão hinterlands were in the Valley of 

Jaguaribe river basin as a response to shortage of land in the humid regions. Here water 

was plentiful and soils were fertile. Cattle ranching was the primary economic activity 

and the landholders received land grants (sesmarias) from the Portuguese during the 

seventeenth and eighteenth centuries. The origin of sesmarias dated back to 1375 when 

Portugal’s concern was with increasing food production. At the time, the land grants 

required that owners put all of their land in production. The objective in Northeast Brazil 

was different. The sesmarias were officially called Capitanias Hereditárias or Hereditary 

Captaincies and were granted not only as a way to encourage production, but more 

importantly to help demarcate the land and to discourage land incursions from the Dutch, 

French, and Spanish. The weakness of the colonial administration forced the crown to 

bestow far reaching powers on individuals.  

As terras das Capitanias foram recebidas em doação pelos 
donatários que gozavam de grandes regalias e poderes quase 
soberanos, cabia-lhes, além de distribuir as terras como 
mandava a lei, nomear autoridades administrativas e juízes, 
receber taxas e impostos. Portanto, não se tratava apenas do 
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domínio do solo e sim também de poderes políticos de 
jurisdição, de governo mesmo (Jahnel 1987) p. 106. 

The Captaincy lands were given to recipients who enjoyed the 
favor of royal gifts and almost supreme power. In addition to 
controlling land distribution as spelled out by the law, it also 
fell upon them to nominate administrative authorities, receive 
tributes and taxes. They not only had dominion over the soil, 
but also political and legal power, and in other words 
governmental powers. 

The life on the fazendas or large cattle ranches revolved entirely around 

patriarchal figures who became laws unto themselves. In addition to the patriarch and his 

family, the residents of the ranches consisted of slaves, moradores and vaqueiros. All of 

the residents fit into an overall hierarchy. Slaves were at the bottom. While slavery was 

never as important in Ceará as it was in other regions, slaves still served a fundamental 

cultural and economic role until state wide emancipation in 1884F1F

2
F.  The moradores 

served as general laborers. In addition to laboring and planting for the patriarch, they also 

planted their own subsistence crops to feed their families. Access to cultivable land was 

at the discretion of the patriarch. The vaqueiros were cowboys who took care of and 

watched out for the wealth of the patrão. As such they were at the top of the local 

hierarchy. Through a common system called quarta (quarter) the vaqueiro received one 

in four calves born to the landlord. Unlike the other residents, this allowed some of the 

vaqueiros to create their own wealth through cattle herds and break off on their own.     

                                                 
2 Slaves were primarily used in regions that had high labor demands such as the coffee plantations in the 
Central South and the sugar cane regions in the southern Northeast. Approximately 30,000 were in Ceará at 
the time of abolition. Nationwide abolition ocurred in only in 1888. The abolitionist movement in Ceará, 
however, was ahead of its time. The first município to abolish slavery was Acarape, CE in 1883, which was 
followed by a Ceará law in 1884 taxing slaves and making slavery economically unviable. 
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The residents depended on the patrão for more than just access to land and a 

place to sleep. They also depended on him for jobs and income and deferred to him in 

almost all decisions. The fazenda served as what Ribeiro calls a “protocélula de nação” 

(seed of a nation) (Ribeiro 1986:292) in which the residents not only followed the laws 

of the patrão but also came to accept the imposed values and order. Of course these were 

relationships of mutual dependence. Residents also often served as soldiers in their 

landlords’ private army. Jagunços were soldiers and hit men that stirred up trouble in the 

region and defended the interests of their bosses. Due to the level of geographic and 

political isolation there were frequent battles for regional control between the landlords 

who had only weak ties with the government in Fortaleza. Later on the landowners 

gained political power in direct relationship to the number of followers or dependents 

that they had (Kuster 2003). It therefore behooved the landowners to meet the needs of 

their followers as best they could and not encourage deserters. 

In the mid-1800s many patriarchs became colonels in the National Guard by 

purchasing the titles from the government. Colonel was the highest rank available for 

purchase. This eventually led to equating coronelismo with power and dominance of 

Colonels on the local landscape. The level of dependence and the type of relationship 

that the landlord had with his residents can be inferred from the way in which the povo 

(people) referred to their patrão. People frequently used the zoological term cria to refer 

to their relation ship with the colonel. (Eu sou cria do Colonel …I am the cria of 

Colonel….) Cria refers to a young mammal still dependent on breast milk for survival.  
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The political apparatus 

These early clientilistic relationships set the stage for the political culture in Ceará 

which lasted into the 1900’s. However, the agrarian oligarchies began to lose their power 

in the 1950’s, when the country in general and Ceará in particular, began to follow a path 

of modernization and industrialization. In Ceará this was first marked by the arrival of 

the Banco do Nordeste do Brasil (The Northeast Bank of Brasil - BNB) in 1954 and UFC 

in 1955. Both of these institutions attracted people from outside the region who were 

interested in the concept of modernization. Once Ceará began to follow an economic 

model of development it spelled the end of agrarian oligarchies and coronelismo (Kuster 

2003). One of the most respected governors of Ceará, Virgílio Távora, was a staunch 

supporter of industrialization and made it a point of focus during his two mandates 

bringing more electricity, expanding the port and bringing a number of important 

industries to the state. This approach was continued by future governors during the 

dictatorship. One of the ironies is that Távora himself was one of the most powerful 

Colonels in the region. In many cases, the end of coronelismo did not lead to the end of 

power for individual colonels, many of whom were able to transition into positions of 

power in the new growing oligarchies.  

 The final death knoll for coronelismo came with the election of Tasso Jereissati to 

governor in 1986, defeating a traditional Colonel Adauto Bezerra in the first multi-party 

election following the end of the dictatorship in 1985 (Negreiros 2001). Jereissati is 
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currently a federal senator. He comes from a powerful family, but it is one which built its 

fortune and power primarily in industry. He represented business interests and advertised 

himself as a man with visions of change and his administration was called the Governo 

das Mudanças (Administration of Change). His political party took advantage of the 

post-dictatorial environment in which many people were looking for change. As one way 

to appeal to this constituency his party articulated with larger national movements that 

were seeking to increase democracy and modernization.  

 The Administration of Change sought to make differences in three general 

categories: fiscal austerity, modern administration, and improving public service, which 

included reducing the clientilistic aspects of the public administration (Lima 2004). In the 

first two categories, the administration made significant headway. His government (1986 

– 1989 and 1995 – 2002) has been largely credited with many of the recent advancements 

in economic and development indicators and the continuing growth of the state. 

However, his administration is not credited with such success in the third category. 

Although the institutional apparatus changed, the overall power structure, political access 

and the power of the voice of the people changed little. Lima (2004:57) quoting Coutinho 

(1992) calls this a “transição fraca”, a weak transition in which political space was 

opened up but, at the same time, maintained the authoritarian and exclusionary elements 

of the dictatorship. In fact, after the election, Jereissati’s electoral base fractured, and the 

most progressive of the group were forced out. As a result the participatory and 

democratic aspects of the administration became illusory and the state continued to be 

accessible only to the few (Kuster 2003; Lima 2004).  
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The history of Ceará has been dominated by powerful individual figures and 

oligarchies that made the state after their own image. The downfall of the age of Colonels 

did not lead to sweeping democratic change. Rather it led to a changing of the guard 

where the agrarian oligarchies were replaced by groups with power based on industry and 

urban wealth. An interesting quote by Ferraz Júnior sets in context the role of the state 

and the power of the people. 

“Na verdade, a penetração ampla do Estado associada a 
fatores como partidos políticos regionais e oligárquicos, 
forte clientelismo rural, ausência de camadas médias 
organizadas politicamente acabaram por inviabilizar a 
institucionalização e forma de participação política e 
social oriundas da sociedade civil. Em conseqüência, 
enquanto nos países europeus em geral e nos Estados 
Unidos da América em particular, o Estado sempre foi 
visto como uma projeção da sociedade civil – e isto fazia 
parte a ideologia libera-, pois atuava como uma espécie de 
árbitro nos confrontos da cidadania burguesa, no Brasil 
sucedeu o inverso. Pode-se dizer até mesmo que entre nós, 
a sociedade civil é que foi uma projeção do estado” (Ferras 
Júnior 2003) 

In truth, the deep involvement of the State associated with 
factors such as regional political parties, oligarchies, strong 
rural clientilism and the absence of a politically organized 
middle class made it impossible to form and institutionalize 
the social and political participation of civil society. As a 
consequence, while in European countries in general, and 
the United states of America in particular, the State was 
always seen as a projection of civil society – which was 
part of the liberal ideology - because it acted as an arbiter in 
confrontations of the citizens, in Brazil the opposite 
happened. You can say, even among us, [Brazilians] that 
civil society was the projection of the State.   
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Socio-economic portrait 

 During the last 35 years the structure of Ceará’s economy has changed 

significantly. Table 2-4 highlights the transformation from a primarily agricultural state 

to a place in which services and manufacturing play ever larger roles. The table shows the 

trajectory of the contribution to the state GDP and the percentage of the workforce 

employed in each sector. The industrial sector has remained relatively constant since the 

1980s, and the primary shift has been from the agricultural to the service sector. This 

economic transformation has been encouraged by government policies that focused on 

reducing dependency on agricultural income and reinforcing the importance of industry 

and services. This is reflected in the increase in share of GDP for the two sectors and the 

decrease in the economic importance of agriculture.  

Table 2-4: Production and employment distribution by sector 
Sector Years 

 1985 1990 1995 2001 
% aggregate value     
Agriculture 15 12 10 5 
Industry 34 34 34 37 
Service 51 54 56 58 
Total 100 100 100 100 
% of employment     
Agriculture 48 43 47 30 
Industry 16 15 13 19 
Service 36 42 40 51 
Total 100 100 100 100 

Source: (Araújo and Falcão 2004) 

While the overall economic contributions for each sector have followed the 

planned trajectory, the employment figures have not. The result is a state in which 30 

percent of the working-age population is involved in a sector that only contributes to five 

percent of the GDP. Agriculture, which employed almost 70 percent of the population in 
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1970 (World Bank 2000) shrank by over half to a low of 30 percent in 2001. It should be 

noted that 2001 was a drought year suggesting that the 30 percent may be an 

underestimate. Table 2-5 provides a more detailed understanding of the issue by 

distinguishing between rural and urban areas. Nearly one million people or 48 percent of 

rural workers are involved in the agricultural sector. This is slightly lower than the 

figures for the Northeast where 58 percent of all rural workers are farmers (Ferreira and 

Lanjouw 2001). In the rural areas the industrial and service sectors supply 17 and 33 

percent in the jobs respectively. Ninety-five percent of the industry in Ceará is 

manufacturing of shoes, textiles and food products. 

Table 2-5: Employment by sector in rural and urban areas 
Sector Ceará Urban areas Rural areas 

 1,000 % 1,000 % 1,000 % 
Agriculture 1,028 100 59 5.7 969 94.3 
Industry 691 100 324 46.9 367 53.1 
Service 1,467 100 765 52.2 702 47.8 
Others 151 100 115 76.5 36 23.5 
Total 3,336 100 1,263 37.9 2,073 62.1 

Source: (Araújo and Falcão 2004) 

Employment distribution in the state has ramifications not only in terms of 

drought vulnerability and poverty issues, but also helps shape the political environment 

of the state. The large constituency involved in agricultural activities means that state and 

local politicians need to be responsive to the needs of the agricultural sector even though 

its overall economic contribution is miniscule. The importance of this sector on the 

political environment is perhaps larger than what it would appear from the employment 

figures. Into the early 1900s the state was the largest beef producer in the country. After 

the 1915 drought destroyed many of the herds, the state never recovered its premiere 
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position. However, cattle production continued to play a large role not only in the 

economy but also in the collective vision of what it meant to be Cearense. The 

subsistence farming that accompanied ranching also came to define the people and 

culture of the region and many people still have strong ties to the interior of the state. 

Urbanization is a recent trend that has occurred during the last 30 years, which means that 

many current urban dwellers either lived in the rural areas or still have family that do. 

Issues that affect the rural inhabitants have ramifications for the entire population.  

Subsistence agriculture continues to be the primary agricultural activity in the 

state, one of the reasons that the overall contribution to the GDP is so low. On a statewide 

basis the principal crops consist of corn, beans, dryland rice, and manioc. Table 2-6 

highlights the importance of these crops. Corn, beans, and rice consistently account for 

95 to 98 percent of grain production. Manioc represents between 10 and 15 percent of 

other crop production. While cashews represent a large percentage of other crop 

production the area is limited to the north and coastal areas and is not representative of 

agriculture in the rest of the state. 

Table 2-6: Principal crop production 
Year 

1996 1999 2002 Crops 
mt % grains mt % grains mt % grains 

Total grains 969,921 100 1,290,026 100 1,362,161 100 
Corn 491,135 50.6 593,057 46 702,962 51.6 
Beans 403,202 41.6 576,736 44.7 596,124 43.8 
Rice 54,244 5.6 53,685 4.2 38,496 2.8 
Other crops mt % other mt % other mt % other 
Cashews 299,240 66.4 320,918 60.7 362,226 61.7 
Manioc 44,307 9.8 69,561 13.1 86,693 14.7 

Source: (IPECE 2003) 
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There is also significant cash crop production in the state. Up until the 1980s 

cotton was the cash crop of choice for many farmers in the Northeast and Ceará was one 

of the largest producers. It was a crop that provided large returns even for small 

producers. Landlords also liked the perennial varieties because they provided fodder for 

cattle in the dry season. However, due to a combination of market failure and the arrival 

of the boll weevil in the 1980’s, production practically stopped. Cash crops today are 

diversified and vary according to geographic location. Principal crops include irrigated 

rice, sugar cane, and more recently irrigated fruit and flowers. However, as with cashews, 

production is limited to a few principal areas. First, most of the viable cash crops require 

irrigation or specific climatic and environmental conditions. In addition, these crops tend 

to be produced on large farms through capital intensive practices. During the last year 

there has been a large push at the federal level to begin subsidizing castor oil production 

to process biodiesel. This is another crop that will remain out of reach of the poorest 

farmers in the region. Landowners normally prohibit sharecroppers from producing 

castor beans because it is toxic to cattle and because it would reduce corn production 

negatively impacting the supply of cattle feed and fodder.  

 Livestock is also an important part of agricultural production. Historically, cattle 

production has been the economic backbone of rural life. Since the 1980s it has decreased 

with corresponding shifts to sheep and goat rearing. The shifts have come about in 

response to the rigors of raising cattle in the semi-arid climatic conditions. Nearly all 

farmers that own land raise livestock including chickens, goats, sheep or pigs, and a few 

cattle. Landless farmers have a much more difficult time and are usually limited in their 
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ability to raise livestock, reducing their livelihood options and their ability to create 

wealth. 

 The Northeast region of Brazil has very highly concentrated land ownership. 

According to the Brazilian Institute for Geography and Statistics (IBGE) approximately 

50 percent of the farmers in Ceará are landless (IBGE 1997). However, even farmers who 

own their own land often do not have enough to form a viable productive unit. According 

to the National Institute for Colonization and Agricultural Reform (INCRA) the 

minifúndioF2F

3
F represents 74 percent of all farms but only 9 percent of the area. The large 

farms, which are defined by being more that 15 times the size of minifúndios, represent 

one percent of the total number and 40 percent of the total area (INCRA and MDA 2000). 

The land distribution in Ceará is better than the Northeast average but there is still a high 

concentration of land resources (See Table 2-7). There are over 93 thousand minifúndios, 

which corresponds to 70 percent of all farm establishments. These minifúndios, which 

average 5 hectares, represent only 19 percent of the farmland. On the other end of the 

spectrum are the large farms, which represent only one percent of the total number of 

establishments but account for 20 percent of the total farmland.   

Because land ownership is heavily skewed, land access becomes a critical issue of 

survival. There are a variety of mechanisms for farmers to access land including usufruct 

rights or working on collectives. However, the two primary mechanisms other than 

ownership are called arrendatário or meeiro and moradores. Arrendatários are 
                                                 
3 The minifúnida does not have a specific size definition and varies between municípios. It is based on four 
factors; the predominant type of production; income from the predominant type of production; other types 
of production that are important for household income; and the concept of a family farm.  
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sharecroppers. They are families who have contractual agreements with the land owners. 

Many of these families own and work their own land, but the size of their properties is 

not enough to support the family, and farmers must rent land from others. Others are 

families without arable land but who live in their own homes. The rent paid for access to 

land varies according to the region, the quality of the land, the demand for land, as well 

as personal relationships. The value is frequently calculated as a percentage of production 

and varies between 1 part in 3 to 1 part in 6. Other times the owner will simply charge a 

flat fee that is paid in cash. Some land owners do not directly charge anything, but simply 

leave the question of an agradoF3F

4
F up to the farmers. Moradores, or tenant farmers live and 

work on the property of the landowner. They may pay for land access through 

arrangements similar to those of arrendatários but frequently they also supply paid labor. 

Table 2-7: Land distribution for Ceará 
Classes of farm area (ha) and farm types N % Ha % 
Total 134,672 100 9,343,170 100 
Classes of total farm area (ha)   
< 6 22,840 17 61,270 0.7 
6 – 10 16,829 12.5 128,474 1.4 
11 – 50 54,731 40.6 1,417,078 15.2 
51 – 100 20,128 14.9 1,436,860 15.4 
101 – 500 17,659 13.1 3,541,010 37.9 
501 – 1000 1,707 1.3 1,186,600 12.7 
1001 – 5000 740 0.5 1,330,982 14.2 
5001 – 10000 38 0.1 240,897 2.6 
Farm type   
Minifúndio 93,948 69.8 1,766,135 18.9 
Small 31,924 23.7 3,101,817 33.2 
Medium  7,488 5.6 2,597,336 27.8 
Large 1,312 1 1,877,881 20.1 

 Source: (INCRA and MDA 2000) 

                                                 
4 Agrado comes from the verb agradar which means to please or give pleasure. An agrado is a gift or 
action that is meant to please. While the decision of whether to give an agrado and of what it will consist 
may be left up to the farmer, a smart farmer realizes that it is in his best interest to keep the landowner 
happy. 
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By all reckonings the Northeast is a very poor region where chronic poverty 

affects thousands of families and individuals. In 1996, 63 percent of all poor Brazilians 

lived in the Northeast and nearly 70 percent of all residents live in poverty (Ferreira and 

Lanjouw 2001). Ceará is a poor state in a poor region and ranks fifth in the country in 

terms of over all poverty (PNUD and IPEA 2003). According to the Institute for 

Economic Research in Ceará (IPECE), in simple economic terms over 50 percent of the 

population lives in poverty and 26 percent of the entire population is below the indigence 

line (Table 2-8).  The minimum salary used in the table is calculated by the federal 

government. It is a monthly calculation, which represents the value of social security 

benefits as well as serving to determine welfare program eligibility. In 2001 the minimum 

salary averaged R$180 or USD75.  

Table 2-8: Poverty and Indigence figures for Ceará - 2001F4F

5
F 

 Number of individuals Percent 
Poverty line   
Equal or greater than ½ minimum salary 3,441,515 46.6 
Less than ½ minimum salary 3,947,542 53.4 
Indigence line   
Equal or greater than ¼ minimum salary 5,447,641 73.7 
Less than ¼ minimum salary 1,941,416 26.3 
Total 7,389,057 100 

Source: (Holanda and Rosa 2004) 

A closer examination of the poverty data shows both positive and negative trends. 

On the positive side according to UNDP figures (PNUD and IPEA 2003), the overall 

poverty rate has dropped from 68 percent in 1991 to 57 percent in 2000. However, levels 

                                                 
5 The figures used for constructing the table come from 2001 when the minimum salary was R$180 or USD 
75. The poverty line is therefore equal to USD37.50 and the indigence line USD18.75 per capita. 
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of inequality grew. Table 2-9 shows the percentage of income by economic strata for 

1991 and 2000. This clearly shows that while overall poverty has decreased, shares of 

income have also decreased for all but the richest group. The share of income for the 

poorest of the poor for example, is less than half of what it was 14 years ago. The Gini 

coefficient for income distribution for the state was .65 in 1991 and .68 in 2001 

confirming the trend of income concentration. In fact, Ceará has the second highest level 

of income inequality in the country. The richest 10 percent receive 57 percent of total 

income. 

Table 2-9: Shares of total income by economic strata 
 1991 2000 

Poorest 20% 2.3 1.1 
Poorest 40% 7.2 5.7 
Poorest 60% 15.5 14.1 
Poorest 80% 30.1 29.2 
Richest 20% 69.9 70.8 

Source: (PNUD and IPEA 2003) 

Poverty affects all regions of the state although it ranges from 20 to 77 percent 

depending on the location (Table 2-10). The highest poverty rates are in the rural areas 

and in communities that have fewer than 20,000 inhabitants. This is consistent with the 

rest of Brazil where the incidence of poverty is higher in the rural areas, but is also higher 

in small urban areas than in large urban or metropolitan areas (Ferreira and Lanjouw 

2001). However, due to the high population density the metropolitan areas host the 

highest number of people living in poverty. Poverty in Ceará is strongly associated with 

education levels and occupational sector. While poverty rates for household heads with 

zero to one year of education are 67 percent, this drops to nine percent with eight to 12 
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years of education. Occupational sector rates vary between 78 percent for agricultural 

producers to 18 percent for persons who work in the public sector (World Bank 2000). 

Table 2-10: Poverty figures for Ceará by region – 1996 

Region Percent of population 
below poverty line 

Metropolitan core 20.1 
Metropolitan periphery 41.9 
Large urban > 100,000 30.9 
Medium urban > 19,999 < 100,001 47.7 
Small urban < 20,000 51.1 
Rural 76.5 
Total 49.3 

Source: (World Bank 2000) 

Though poverty rates continue at very high levels, Ceará has made vast strides in 

many of the human development indicators. Table 2-11 presents six of these indicators 

and compares results from the years 1991 and 2000. The state has the lowest infant 

mortality rate in the Northeast and is second only to Pernambuco for life expectancy. 

However, for literacy rates, running water and electricity, Ceará is in the bottom half of 

the Northeast states.  So while indicators have significantly improved there is still much 

to be done, especially considering that the Northeast is the poorest region in the country. 

Table 2-11: Selected development indicators for Ceará 
Indicator 1991 2000 % Change 

Infant mortality (<1 year) per 1000 live births 63.1 41.4 -34.4 
Life expectancy at birth 61.8 67.8 +9.7 
Birth rate (children per mother) 3.7 2.8 -24.3 
    
Literacy rate 58.1 68.6 +18.1 
Running water 40 59.5 +48.8 
Electricity 65.8 88.3 +34.2 

 Source: (PNUD and IPEA 2003) 
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PART II: THE PRIVATE SIDE OF VULNERABILITY 

 

 

 

3. HOUSEHOLDS AND COMMUNITIES 

 

The current chapter explores the private side of individual and collective 

vulnerability. The private is contrasted with the public side of vulnerability and refers to 

the decisions and strategies that households make based on their own set of assets, 

resources, capabilities and available opportunities. The discussion begins with a focus on 

individual vulnerability and looks at the range of household livelihood options and risk 

management strategies in six municípios. The household data derives from two rounds of 

research during 1997 - 2002. The second part of the chapter looks at collective 

vulnerability issues by examining local and regional assets and resources that influence 

livelihood options and sensitivity to drought. The community level data is output from 

work conducted in 2004 – 2005.  
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Data collection methods 

Each round of research was dedicated to pursuing specific research questions. The 

1997 – 2002 research teams sought to understand how and why households were 

vulnerable to drought. The research questions were directed at uncovering how the 

private and public sectors prepared for, and responded to, drought. The more recent 

community level research was much more applied in scope. Based upon the increased 

understanding of vulnerability in the region, a participatory methodology was developed 

to help to help reduce drought vulnerability. The data collection methods presented here 

relate specifically to the earlier research. While some results are presented in this section, 

the methodology for the 2004 – 2005 work will be detailed in Part III.     

One initial research goal was to better understand the use of climate information 

and how it was used to help reduce drought impacts in the agricultural sector of Ceará. 

According to some of the literature (Golnaragui and Kaul 1995), the state averted serious 

agricultural losses in 1992 and 1993 because officials based policy decisions on seasonal 

climate forecasts. If true, the ramifications would be significant in terms of drought 

vulnerability. The research team identified two potential types of climate information 

end-users; farmers and policy makers. In 1997, the first team of researchers went to Ceará 

to map the policymaking environment and define further field research.  

A series of key informant interviews was conducted to piece together risk 

management strategies from the point of view of a public decision maker. These 

interviews were conducted with individuals at several levels of government, including the 
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state governor, officials within the agricultural and drought relief policymaking 

apparatus, state assembly representatives, local mayors, rural extensionists and others. 

These interviews examined both the dissemination of climate forecast data and the 

policymaking processes related to agricultural development, water management, and 

drought relief. Also interviewed were representatives from rural labor unions, farmers, 

farmer associations, non-governmental organizations, politicians, journalists, radio 

personalities, and clergy. At the state level, the interviews focused mainly on how and 

when the forecasts are applied, the adequacy of the information for different 

governmental programs, and policymakers’ expectations regarding future applications. At 

the local, or município, level, research focused on forecast communication, local 

perceptions and expectations of the information, and the effectiveness of agricultural and 

drought relief programs. The interviews queried the role of individuals in the 

policymaking process, the strength of the political commitment to drought and 

agricultural policy, current policies for drought preparation and agricultural 

policymaking, the role of forecast information during the famed 1992 drought, the overall 

willingness to use climate forecasts, the perceived constraints and limitations to 

information use, and the perception of the accuracy and timing of the forecasts.  

In January and February, 1998 the team interviewed 484 households in six 

different municípios (Limoeiro do Norte, Barbalha, Boa Viagem, Parambu, Guaraciaba 

do Norte, Itarema). The field sites were chosen during a previous visit. The state was 

stratified into six agroclimatic zones to capture the wide range of variation in the state. 

One município was selected from each zone to look at possible differences in 
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vulnerability, risk management, and use of climate forecasts based on agriculture or 

ecological factors. The interviews were conducted by a team comprised of faculty and 

students from the University of Arizona (UA), the Federal University of Ceará (UFC), 

and FUNCEME. The survey instrument was designed to capture information on 

individual perceptions of climate forecast information including levels of uncertainty and 

risk, local participation in public drought relief and agricultural programs, livelihood 

strategies, risk management and coping strategies among farmers. The formal survey 

used both quantitative and qualitative data collection.  

Figure 3-1: Location of study municípios 
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In each município approximately 80 families were interviewed. The vast majority 

of these families resided on farms. In some cases, the team interviewed families residing 

in towns, but which either owned or leased the farmland they cultivated. During the rapid 

appraisal in 1997, lists of farmer associations were collected containing the names and 

communities of the farmers in the municípios. Almost all of the farmers belong to an 

association or collective, through which they have potential access to governmental 

programs, such as credit and development assistance. When it is time to enroll for 

pension benefits, membership also serves as a form of proof that a person has been 

involved in farming. Thus, it was felt that use of these lists would provide a nearly 

comprehensive pool from which to draw a random sample.  

These household interviews were followed up in August of 1998 and again in the 

early part of 1999. One of the worst droughts in decades occurred in 1998 and brought 

about a large influx of national and state level resources. Informal interviews were 

conducted with some of the families from the original sample to develop an increased 

understanding of both drought impacts at the household level, the range of coping 

strategies employed and the impact of the state and federal relief programs. Interviews 

were also conducted with some of the region's large fazendeiros to gain insight into how 

producers with access to greater levels of resources utilized forecast information in 

making strategic decisions. The return in 1999 was similar in intent, though the situation 

was different. The first rains were falling, farmers had begun to plant, and the 

government relief programs were winding down.  
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In the spring of 2000, additional formal interviews were conducted in the 

municípios of Boa Viagem and Limoeiro do Norte; municípios that were selected because 

they represented the best the range of agricultural, climatic, and socio-economic 

indicators of the original six municípios. Limoeiro do Norte has one of the higher 

development indexes in the state and contains numerous irrigation projects. Boa Viagem, 

on the other hand, represented the sertão. The município is generally poor, has very little 

irrigation and is much larger than Limoeiro do Norte. Of the 120 households interviewed, 

54 were previously interviewed in 1998. The interviews systematically captured the 

unfolding of strategies and responses over three years to provide insight into the dynamic 

nature of vulnerability.  

The first round of research concentrated on the household as the unit of analysis. 

The next round, while not abandoning the importance of the household, concentrated at 

the community level. Rather than formal surveys, the work depended on focus group 

discussions. Some focus groups worked with individual communities while others 

operated at a slightly more aggregated scale and involved participants from a number of 

neighboring communities. One purpose of the meetings was to determine how 

community level resources contribute to a household’s ability to successfully live with 

drought. The results of these meetings are used as the basis for the discussion on 

collective vulnerability.   
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Household vulnerability 

This section presents the range of livelihoods and livelihood strategies that were 

encountered by the research team. It places these in the context of a drought prone region 

and looks at the adaptive and risk management strategies of the population. It also 

highlights the amount of regional variation by examining at the data at the município 

level. The sample population consisted of 2507 individuals in 484 households. Table 3-1 

presents basic demographic information about these households. The average household 

size is 5.2 and although there is minor variation between the municípios it is not 

statistically significant. There has been a marked decrease in household size throughout 

Brazil during the last 30 years, a trend borne out in the sample region as well. Literacy 

rates, however, are well below the 85 percent figure for Brazil and lower than the 

Northeast mean of 74 percent. The percentage of individuals that have completed primary 

education, while low overall, is improving. The improvement is seen in the younger age 

groups. The 16 – 30 year olds have a completion rate of 25 percent compared with a four 

percent rate for those over 30. The variation between municípios clearly demonstrates 

where emphasis has been placed on primary education.  
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Table 3-1: Household demographics 

 Family 
size 

Age of 
HH 
head 

Female 
headed HH 

(%) 

% Family primary 
education 

complete (>15) 

% Family 
literate (>15) 

Limoeiro do Norte 4.8 51.0 0 17 76 
Barbalha 5.5 55.0 6 20 73 
Parambu 5.1 49.7 4 8 65 
Boa Viagem 5.0 46.9 0 7 71 
Itarema 5.9 49.4 5 9 66 
Guaraciaba do Norte 4.8 51.1 5 6 62 

Total 5.2 50.5 3 11 69 

 
 

Table 3-2: Dependency ratios 

 Dependency 
ratio 

Dependency ratio 
with aposentados* 

Limoeiro do Norte 0.83 0.65 
Barbalha 0.80 0.70 
Parambu 0.90 0.80 
Boa Viagem 0.94 0.86 
Itarema 0.89 0.82 
Guaraciaba do Norte 0.96 0.84 
Total 0.89 0.78 

*For this calculation the household members that receive a social security income were placed in 
the numerator.  

Over 35 percent of the individuals in the sample are under 15 years of age while 

nine percent are over 60, which is the age for retirement. The dependency ratio in the 

sample is much higher than that for the Northeast (.71) and for the Brazil as a whole (.59) 

(Table 3-2). The second column in the table includes a dependency ratio not based solely 

on age groups. A dependency ratio is designed to look at differences between the 

numbers dependents and income earners. As we will see shortly, the aposentadoria, or 

social security income, received by a majority of individuals over 60 years of age, is very 

important to the households. For this reason the second ratio was created to provide a 

more accurate understanding of dependency. Even when including retired persons as 

income earners, the dependency ratio is still higher than in the Northeast and in Brazil.  
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 One way households are able to minimize risk and strengthen livelihoods is 

through diversification of income sources (Davies 1993). Diversification doesn’t always 

guarantee a positive response, and the simple existence of diversified income sources 

must be considered in context. Ellis (1999) identifies both positive and negative effects of 

diversification. Diversification is a positive characteristic when considering seasonal 

components of income, increasing income or reducing risk from particular hazards and 

increasing assets. However, there are cost-benefit issues involved. Many times income 

sources for the poorest and least educated are very low paying; so while households are 

spreading risk, the returns are low. In the case of Ceará, livelihood robustness must also 

consider the nature of the income source. Individuals highly dependent on rainfed 

agriculture, either as producers or as laborers, are much more sensitive to low rainfall 

than individuals that are involved in nonfarm activities.  

 The minimum wage is a federally determined value that is consistent throughout 

the country. At the time of the 1998 research the value was R$110 monthly or USD91. 

Social security income is equal to the minimum wage. Employers are not required to pay 

the minimum wage, but the value does serve as a threshold to evaluate eligibility for 

other federal programs. Agricultural workers, for example, must work a minimum of six 

days a week to be able to earn the minimum wage. However, there are few times during 

the year when agricultural employment is consistent enough to guarantee a minimum 

wage. The most consistent source of income is social security. It is paid by the federal 

government to individuals over 60 years of age that can prove they have been active in 

the workforce for at least 20 years. In our sample 76 percent of the population over 60 
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received social security and 84 percent of those over 65 were participating (Table 3-3). 

The percentage of households receiving social security varies between the municípios but 

is a direct reflection of the population structure. In Boa Viagem for example only 5.5 

percent of the population is over 60 compared with nine percent overall. Looking across 

all sources of income, social security makes the greatest monetary contribution at R$2240 

per year.  

Table 3-3: Income sectors and average annual value 

 Social 
security 

Public 
employees Ag. labor Unskilled 

labor 
Skilled 
labor 

 N Job 
sources

 % 
HH 

Mean 
(R$) 

% 
HH 

Mean 
(R$) 

% 
HH 

Mean 
(R$) 

% 
HH 

Mean 
(R$) 

% 
HH 

Mean 
(R$) Mean 

Limoeiro 
do Norte 40.7 2585 16.0 2851 35.8 1333 19.8 923 21.0 2878 2.5 

Barbalha 47.6 2275 22.0 1817 26.8 951 29.3 1447 29.3 2019 2.6 
Parambu 36.3 1992 11.3 875 31.3 786 16.3 665 11.3 1168 1.8 
Boa 
Viagem 21.3 2110 22.5 893 41.3 756 18.8 839 17.5 1215 2.0 

Itarema 32.5 2160 18.8 1125 32.5 966 32.5 1027 23.8 1363 2.5 
Guaraciaba 
do Norte 39.5 2198 19.8 1494 29.6 739 11.1 860 14.8 1250 2.1 

Landless 29.9 2165 17.8 1242 42.1 936 26.6 1021 20.6 1414 2.4 
Illiterate 41.1 2233 14.3 1312 35.9 861 26.0 937 18.6 1170 2.3 
Total 36.4 2240 18.4 1511 32.9 925 21.3 1021 19.6 1745 2.3 

 

 The prefeitura is, with rare exception, the largest employer in the rural areas. The 

scope of its impact can be seen in the fact that 18 percent of all the households receive 

income from public employment. The types of employment include agency heads, 

secretaries, teachers, health agents and school cooks, among many others. The salaries 

are commensurate with the type of employment. While public employment helps buffer 

families from drought occurrence, the jobs are not guaranteed and there are few 

individuals considered career civil servants. Nearly all of the positions including the 
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agency heads as well as the school cooks are under the direct control of the prefeitos. As 

a result, the positions are highly politicized. It is not unheard of for an incoming prefeito 

to fire all of the teachers and fill the positions with his or her political supporters. As a 

result public employment is a positive strategy but it is unstable.  

 Agricultural labor, which is a seasonal occupation, has the lowest monetary 

contribution of only R$925 per year. The higher contribution in Limoeiro do Norte is due 

to the number of agribusinesses in the município. Multinational corporations such as Dole 

produce irrigated fruit the entire year and employ a substantial number of local residents. 

The only sources of income that provide a mean contribution equal to or higher than the 

annual minimum wage of R$1560 are social security and skilled labor. The low value 

return for other types of labor means that many households have to seek income from 

more than one source. Only 30 percent of the households are dependent on one source of 

employment income. Of these, approximately 30 percent receive their income from 

agricultural labor and another 30 percent from social security. Landless households, in 

addition to constraints placed on agricultural activities, are also more likely to participate 

in agricultural and unskilled labor, the two lowest paying sources of income.  

Of the 484 families in the sample 36 percent have at least one member receiving 

social security and 16 percent have more than one person (Table 3-4). For households 

that receive social security, the income source provides nearly 80 percent of all their 

income. The figures in the table represent only the direct income recipients. In reality this 

money is also spread around to support individuals that do not reside in recipient 
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households. While not uncommon for several generations to live in a single residence, it 

is also common to have large extended families living in proximity to each other. The 

aposentados – retired individuals – are brothers, sisters, uncles, aunts and grandparents of 

their neighbors. When the monthly payments come in, the money is used to help all of the 

related families. This is done either through direct payments to family members or 

indirectly, perhaps through feeding children a daily meal.   

Table 3-4: Contribution of social security 

 % HH with 
aposentados 

% HH more than 1 
aposentado 

% income from 
social security  

Limoeiro do Norte 40.7 24.7 77.4  
Barbalha 47.6 20.7 68.6  
Parambu 36.3 10.0 88.1  
Boa Viagem 21.3 6.3 82.3  
Itarema 32.5 16.3 77.2  
Guaraciaba do Norte 39.5 17.3 87.2  
     Landless 29.9 11.2 80.1  
     Illiterate 41.1 18.6 82.5  
Total 36.4 15.9 79.4  

 

 Migration is used by families as a normal livelihood strategy as well as a coping 

strategy in the face of severe drought. Historically migration has been a drought response 

that has scattered Northeasterners across the entire country, principally the Amazon 

region and the industrialized centers. As access became easier families began to use 

seasonal migration as a way to get through the lean times. Sugar cane and coffee 

production depended on this transitory labor during harvest season, which corresponded 

with the downtime in much of the Northeast. While seasonal migration still exists, 

permanent migration is now more common. Limited opportunities drive the younger 

population off of the farms and into urban areas all across the country. Table 3-5 provides 
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information on the number of households that have members living outside of the 

community. For these families remittances serve as important sources of income 

particularly in times of drought when remittances tend to increase in frequency and value.  

Table 3-5: Households and migrations 

 HH with at least one 
migrant N migrants Receive 

remittances 
Limoeiro do Norte 21.0 1.2 64.7 
Barbalha 34.1 2.4 71.4 
Parambu 52.5 2.6 73.8 
Boa Viagem 48.8 2.4 64.1 
Itarema 46.3 2.5 56.8 
Guaraciaba do Norte 61.7 2.2 68.0 
Total 44.0 2.3 66.7 

 

Even though many of the migrants spend anywhere from 10 to 30 years away, 

they do not lose ties with their birth places. Many continue to help their families through 

monetary remittances and when possible they frequently return to spend their holidays 

with family and bring along commercial items such as refrigerators, TVs and satellite 

dishes. Migration is often viewed from a monetary perspective and once migrants have 

earned enough money and set aside savings they will permanently return to their 

communities. These individuals play important roles in their communities upon return 

and use their savings to set themselves up in commercial enterprises such as restaurants 

and shops. 

Employment income comprises only one part of the livelihood strategies in the 

region. Agriculture is just as important financially and even more so culturally. Nearly 70 

percent of the households sold some or all of their agricultural production. Table 3-6 

demonstrates the level of importance of agricultural production for household income. 
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Out of the entire sample only five, or one percent, are not farming households. The 

overall contribution to cash income is nearly 48 percent. Ninety-seven percent of the 

producers in the sample produce rainfed crops. This means that up to half the income of 

the producers in the sample is dependent on the timing and quantity of rains. Staple crops 

include corn, beans and manioc. Cash crops include fruits, cotton, cashews, rice and a 

number of vegetables and horticultural products. The way that crops are sold depends on 

many factors. Commonly farmers will pay private transport to take their production to 

town where it may be sold to middle men or directly at market. This depends on the ease 

of access and the cost of transportation. Households that live farther away or in remote 

areas may sell their production to an atravessador, a middleman. The prices received for 

this type of transaction are lower than if the farmer sold directly to a commercial agent or 

at the market.  

Table 3-6: Value of agricultural sales 

 Households 
with ag. sales Staple crop sales Cash crop sales % income 

from ag. sales

 % % HH Mean 
(R$) % HH Mean 

(R$) % 

Limoeiro do Norte 63.0 37.0 926 46.9 3248 49.1 
Barbalha 74.4 45.1 154 58.5 442 33.0 
Parambu 87.5 86.3 898 28.8 402 58.8 
Boa Viagem 58.8 51.3 206 22.5 479 51.2 
Itarema 57.5 32.5 187 45.0 283 42.2 
Guaraciaba do Norte 77.8 60.5 178 46.9 3966 45.0 
     Landless 62.5 52.8 289 28.0 495 40.0 
     Illiterate 62.8 47.2 332 34.6 726 48.4 
Total 69.8 52.1 466 41.5 1609 47.8 

 

Sales only capture one part of agriculture’s contribution to the households. Thirty 

percent of households did not sell any production. For these households consumption is 
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the primary contribution of agriculture. Overall, only eight percent of the households did 

not report consuming their household production. Table 3-7 provides data on the 

consumption value of staple and cash crops. The table indicates that 93 percent of all 

households produced staple crops and 52 percent produced cash crops. Thirteen 

households, or three percent, lost all of their production in 1997 due to a combination of 

lack of rainfall and pest infestations.  

Table 3-7: Value of agricultural production and consumption 
 Staple crops Cash crops 

 % HH Mean 
(R$) 

% 
consumed % HH Mean 

(R$) % sold 

Consumption as 
% of cash 

income 

Limoeiro do Norte 79.0 723 75.9 50.6 3202 83.4 16.1 
Barbalha 89.0 183 70.7 68.3 562 61.4 5.6 
Parambu 100.0 1115 52.0 45.0 576 55.6 29.9 
Boa Viagem 100.0 332 80.4 37.5 442 50.6 16.6 
Itarema 92.5 227 86.6 57.5 304 62.5 10.9 
Guaraciaba do Norte 97.5 241 64.1 53.1 3687 82.0 11.5 
     Landless 97.7 332 74.5 37.4 489 61.1 15.4 
     Illiterate 91.3 362 75.3 47.2 661 60.4 15.6 
Total 93.0 469 71.3 52.1 1465 66.6 15.3 

 

One of the key figures in this table is the consumption as a percent of cash 

income. This figure represents the value of consumption divided by overall cash income. 

To determine overall dependence on agriculture these percentages can be combined with 

the last column in the previous table. This sum provides the total value of agricultural 

production (consumption and sales) as a percentage of total cash income. The overall 

value of agricultural production for households varies from 39 percent of total income in 

Barbalha to 65 percent in Limoeiro do Norte. The average for the entire sample is 63 
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percent. The importance of agricultural production for the sample is similar to the 

Northeast region as a whole (Ferreira and Lanjouw 2001).  

This dependence on agriculture in a region characterized by undependable rainfall 

is reflected in the poverty rates for the region. The per capita income and poverty lines 

were calculated using all household income from employment and from agricultural 

production. The overall poverty figure of 76 percent for the sample region is the same as 

that calculated by the World Bank for rural areas of Ceará. Even in the least poor 

municípios the poverty rate is 62 percent and the indigence rate is 26 percent. The 

poverty figures for female headed households, while not statistically significant, are 

much lower than overall rates. This is due to a smaller family size (4.2) and the fact that 

75 percent of the female headed households receive some type of pension or social 

security. The landless families and families with an illiterate household head have 

significantly higher poverty and indigence rates. In fact the mean per capita income 

figure for landless families is only 15% higher than the indigence cut off line.  

Table 3-8: Headcount poverty and indigence figures 

 

Per capita 
income 

(R$) 

Per capita 
income 
(USD) 

% Below 
poverty 

line 

% Below 
indigence 

line 
Limoeiro do Norte 135 123 61.7 25.9 
Barbalha 78 71 72.0 35.4 
Parambu 71 65 77.5 47.5 
Boa Viagem 53 48 86.3 60.0 
Itarema 49 45 87.5 55.0 
Guaraciaba do Norte 93 85 74.1 39.5 
     Female headed hh 73 66 66.7 33.3 
     Illiterate hh heads 57 52 82.3 49.8 
     Landless 52 47 83.6 55.1 
Total 80 73 76.0 44.4 
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 Livestock production is another important component of livelihood strategies in 

the region. Only four percent of the households do not raise any type of livestock. 

Livestock is for consumption as well as for income generation. Table 3-9 presents 

ownership information for the principal species. It is interesting that over 40 percent of 

the households own cattle and even 27 percent of the landless households have cattle, 

though the average herd size is smaller. The number of landless households that own 

swine and sheep/goats is similar to the number of landowners. However, due to 

difficulties in access to land the number of animals raised is significantly less than for the 

other households. While cattle have always been significant to the agricultural system, 

producers recognize that the demands of cattle are much greater than for sheep and goats, 

particularly considering the environmental constraints. This has led to an increasing 

importance of sheep and goats in the region. This shift has received state support through 

subsidies for small scale sheep and goat production.  

Table 3-9: Livestock assets 
 Cattle Swine Sheep/goats Fowl 

 % HH Mean % HH Mean % HH Mean % HH Mean 
Limoeiro do 
Norte 64 10 33 4 51 20 74 24 

Barbalha 22 8 42 2 13 4 73 29 
Parambu 49 17 64 4 45 25 93 20 
Boa Viagem 45 8 54 2 43 15 88 20 
Itarema 39 6 35 11 21 14 84 17 
Guaraciaba 
do Norte 30 9 32 2 9 36 79 13 

     Landless 27 5 40 3 25 11 87 17 
Total 41 10 43 4 30 19 82 20 

 

 From a drought vulnerability standpoint, sources of off-farm, cash income can be 

divided into three categories; those that are sensitive to drought; those that are neutral; 
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and those that are subsidies. Sensitive sources of income are those that involve 

agricultural labor, such as cultivation and harvesting. This income stems from activities 

that are directly impacted by rainfall. Neutral income comes from skilled and unskilled 

labor, commerce and public functionaries. Incomes are considered neutral if they are not 

directly impacted by drought. Of course in an agricultural economy almost everyone is 

directly or indirectly affected by drought. When agricultural production decreases, the 

amount of cash flowing through the local economy decreases impacting merchants and 

laborers. Subsidies are government transfers such as social security and although the 

transfers are small, they are constant and dependable sources of income.  

 There is a vast diversity of livelihood strategies and the robustness of those 

strategies, between the municípios (Table 3-10). Dependence on activities directly 

affected by drought – sensitive income, crops and livestock – ranges from a high of 57 

percent in Parambu to 23 percent in Itarema. Overall dependence on drought sensitive 

income sources is 39 percent. Even in a world where the farmers were wealthy, with 

sizable savings accounts, a loss in income of up to 40 percent would be devastating. 

However, the high rates of poverty and the importance of drought sensitive incomes 

means that even slight variations in rainfall and production have serious ramifications in 

terms of health and well being. 
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Table 3-10: Relative importance of income sources 

 Neutral 
jobs 

Sensitive 
jobs 

Social 
security

Staple 
crops 

Cash 
crops Livestock 

Limoeiro do Norte 30.8 12.5 26.2 6.6 15.3 8.6 
Barbalha 46.2 10.1 30.0 2.7 7.8 3.2 
Parambu 18.7 15.2 24.3 25.6 5.1 11.1 
Boa Viagem 34.3 19.3 15.4 7.3 5.3 17.1 
Itarema 49.7 9.8 22.7 2.6 6.3 5.1 
Guaraciaba do Norte 35.0 5.6 26.4 8.3 22.2 2.4 
     Landless 40.9 15.3 22.8 8.8 6.8 4.4 
     Illiterate 34.6 12.1 29.7 7.3 9.2 6.3 
Total 35.8 12.1 24.2 8.8 10.4 7.9 

In addition to diversification, households also manage risk through accumulation 

(Davies 1993). In Ceará savings accounts are rare and most income is directed towards 

subsistence, including food, clothes, electricity, health care, education etc., or used to 

purchase assets including livestock. Table 3-11 shows asset ownership for productive 

assets. Farm implements were not included in the table. Nearly all of the households own 

at least one hoe, only three households own tractors and less than five percent of the 

sample owns any type of manual planter. Transportation is critical for households to be 

able to diversify their income and to have access to higher paying types of employment. 

While rural public and private transportation exists it is often prohibitively expensive for 

daily use. In some of the more remote areas residents pay R$10 round trip, or about 4 

percent of the current monthly minimum salary. Bicycles therefore are important not only 

for employment access, but also for access to farm parcels that may be several kilometers 

distant from the households. Housing options are limited to block and taipaF5F

6
F 

constructions. Housing type is not always indicative of the financial condition of a family 

and many moradores live in block houses of their landlords. The opposite does not hold 

                                                 
6 A casa de taipa is a house constructed of mud and sticks. They are symbols of poverty in the Northeast 
and is a robust indicator of household poverty.  
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true however, and it is a rare family that can afford to live in a block house and chooses 

not to. 

Table 3-11: Asset ownership 

 Bicycle Motorcycle Car Truck Block 
house 

N 
assets Electricity Running 

water 
Limoeiro do Norte 92.6 35.8 21.0 3.7 80.2 8.9 69.1 37.0 
Barbalha 57.3 11.0 4.9 3.7 78.0 8.4 91.5 70.7 
Parambu 75.0 22.5 3.8 2.5 91.3 7.0 42.5 11.3 
Boa Viagem 76.3 25.0 1.3 0.0 88.8 6.9 41.3 15.0 
Itarema 52.5 2.5 1.3 0.0 67.5 6.1 60.0 18.8 
Guaraciaba do Norte 54.3 17.3 2.5 4.9 77.8 8.4 74.1 23.5 
     Illiterate hh heads 61.5 10.8 4.3 0.9 77.9 6.9 58.4 20.8 
     Landless 65.8 7.9 3.3 0.9 75.2 7.1 60.2 25.7 
Total 68.4 19.1 5.5 2.5 81.1 7.6 62.6 29.7 

 

The importance of land access is reflected in both crop and livestock production. 

There are five principal means by which people have access to land (Table 3-12). The 

first is land ownership. Of those who do not own land the options are to be tenant 

farmers, sharecroppers or to work on a collective. A large percentage of farmers also 

have access to untitled land. Often this is land that is handed down through the family. 

The size of the individual plots continues to decrease with each generation and none of 

the people who cultivate the land have a title. While these farmers are not usually at risk 

of losing access to the land, they cannot count the land as an asset for purposes of loans 

or credit. Access regimes are not mutually exclusive. As a way to increase cultivated area 

and to manage risk sixteen percent of the farmers cultivate under more than one access 

regime.  
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Table 3-12: Percent of households by types of land access 

Municípios 
Land 

owners* Landless Tenants Collectives Sharecroppers Untitled 
land 

Mixed 
access

Limoeiro do 
Norte 67.5 32.5 3.9 3.9 26.0 18.2 23.4 

Barbalha 56.3 43.8 6.3 1.3 40.0 15.0 18.8 
Parambu 57.5 42.5 3.8 5.0 30.0 18.8 16.3 
Boa Viagem 46.3 53.8 1.3 3.8 37.5 22.5 12.5 
Itarema 50.0 50.0 0.0 11.5 26.9 17.9 11.5 
Guaraciaba do 
Norte 40.7 59.3 16.0 1.2 37.0 14.8 13.6 

Total 52.9 47.1 5.3 4.4 33.0 17.9 16.0 
 *Categories are not mutually exclusive and columns do not add up to 100. 
 

 There is significant variation between the municípios in the relationship between 

land access and land cultivated, due to the differences in climatic and ecological 

variations as well as labor availability (Table 3-13). Parambu is the largest and driest of 

the sample municípios, with low demand for land. Barbalha on the other hand is a small 

município with a rugged mountainous terrain that makes cultivation difficult. It is also 

receives more rain than most of the other municípios. What is significant in the table is 

the consistency within each município. The amount of land cultivated by farmers who 

own all their land and those who own only a portion is very similar and the differences 

are not statistically significant. This suggests that for each set of climatic, ecological, 

technological and labor characteristics there is an ideal maximum area to cultivate. The 

largest difference in the table is between landowners and the landless farmers, who 

cultivate half the area of those who own land. 
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Table 3-13: Land cultivated by type of land access 

 All 
households 

All Land 
Owned 

Some Land 
Owned 

No Land 
Owned Irrigated Land 

 % 
HH Ha % 

HH Ha % 
HH Ha % 

HH Ha % 
HH Ha 

Limoeiro do 
Norte 90 7.2 42 7.5 68 8.3 32 3.8 30.6 2.1 

Barbalha 96 2.3 41 3.1 56 3.1 44 1.2 23.7 0.5 
Parambu 100 7.8 46 11.2 58 9.9 42 4.9 1.9 0.2 
Boa Viagem 100 4.7 36 7.6 47 7.4 53 2.3 6.7 0.3 
Itarema 99 2.7 38 2.8 49 3.2 51 2.1 0.4 0.01 
Guaraciaba do 
Norte 100  2.0 32 2.6 41 2.6 59 1.5 18.2 0.4 

Total 98 4.4 40 6.0 53 6.0 47 2.6 14 3.2 

 The differences in the amount of land cultivated have a direct impact on the level 

of production and the diversification of crop selection (Table 3-14). Not only do landless 

producers cultivate less land, they frequently plant on less desirable land. Tenant farmers 

and sharecroppers are at the mercy of the landowner in determining where to plant. 

Choice productive regions are the low-lying alluvial soils (baixios) that are rich in 

organic content and hold moisture for longer periods of time, helping the plants to 

survive the frequent dry spells. Unfortunately, these coveted areas are few in number, 

forcing many to plant in less desirable areas, including areas of high relief. Crop diversity 

is statistically significant between landowners and landless farmers. The diversity 

includes planting crops for livestock as well as cash crops. Some of the lack of diversity 

for landless planters is a result of the landowners’ requirements. Landowners often prefer, 

and indeed force, farmers to plant the traditional corn and bean crop. The corn residue 

serves as food for the cattle post-harvest when the ranchers run their cattle in the 

cornfields.  
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Table 3-14: Area cultivated and production by land access type 

 

Producers also spread risk by planting more than one land parcel (Table 3-15). 

Although the alluvial areas are excellent for cultivating during dry periods, they are also 

prone to washouts following a single heavy rain. In order to offset this risk producers 

may also plant in higher regions. While a large majority of producers cultivate one parcel 

nearly 30 percent spread out their production over 2 or more land parcels. This 

distribution is highly variable between the municípios and landless farmers have a higher 

than average tendency to plant on only one parcel.  

Table 3-15: Number of land parcels cultivated 
 1 2 3  
 N % HH N % HH N % HH Mean 

Limoeiro do Norte 48 62.3 23 29.9 5 6.5 1.49 
Barbalha 53 66.3 23 28.8 4 5.0 1.39 
Parambu 53 66.3 26 32.5 1 1.3 1.35 
Boa Viagem 59 73.8 15 18.8 4 5.0 1.38 
Itarema 64 82.1 12 15.4 2 2.6 1.21 
Guaraciaba do Norte 60 74.1 16 19.8 2 2.5 1.36 
Landless 167 78.0 42 19.6 4 1.9 1.25 
Total 337 70.8 115 24.2 18 3.8 1.36 

 

 Nearly half of the agriculture in the sample region is fully based on manual inputs 

and only in one percent of the cases is the farming fully mechanized (Table 3-16). The 

rest use mixed systems. The type of inputs relates in part to the type of crops and the 

Municípios 
N Area 

cultivated
Area 

irrigated

Bean 
production 

(kg) 

Corn 
production 

(kg) 

Staple crop 
production 

(R$) 

Cash crop 
production 

(R$) 

N 
crops 

Landless 224 2.6 0.1 329.5 547.6 317.5 188.0 2.8 
Landowners 252 6.0 1.0 572.6 1248.6 555.9 1298.0 3.6 
Single access 400 4.2 0.5 433.8 968.7 436.8 713.1 3.1 
Mixed access 76 5.3 1.1 583.3 649.5 479.9 1105.2 3.7 
Total 476 4.4 0.6 457.8 917.6 443.7 775.7 3.2 
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land. Guaraciaba do Norte, for example, is a region where farm size is small and there is 

a high amount of horticultural production, factors that mitigate against mechanized 

farming practices. Limoeiro do Norte, on the other hand, has a vast alluvial area where 

producers farm irrigated rice. This system leads to the use of rented tractors for 

cultivation. Very few of the tractors are privately owned; normally they are purchased by 

farmers associations through bank sponsored projects. The farmers are responsible for 

paying hourly rates for cultivating the land, although oftentimes the prefeitura will 

subsidize these payments.  

Table 3-16: Farming technologies 

 Manual Animal Traction Fully Mechanized Rented Tractor 

Limoeiro do Norte 7 14 4 72 
Barbalha 49 22 0 22 
Parambu 24 13 0 56 
Boa Viagem 43 27 0 18 
Itarema 54 22 0 17 
Guaraciaba do Norte 84 0 0 9 
Total 44 16 1 32 

 

 Farm credit programs are designed for yearly farm management applications as 

well as emergency funds to help respond to drought. There are many types of credit 

programs in Ceará, and they are in high demand from farmers. Although there are 

programs specifically for small scale family farms access, is not equal for all individuals 

and households. A majority of the credit available to small family farms is through a loan 

program called PRONAF (National Family Agriculture Program) and is designed to 

improve crop and livestock production. There are other types of credit for agriculture 

development available to larger scale farmers. The large farmers also have access to 
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specific drought emergency loans that can be used for purchasing livestock feed, water or 

even transporting animals out of the state. Many times these funds are a fundo perdido, or 

lost funds, meaning that they do not need to be paid back and are, in essence, 

governmental grants.  

 Credit has many applications for the farmers. At times it can be used to help the 

family though hard times. It can also be used to purchase productive assets such as 

agricultural equipment or livestock. Farmers use credit to purchase seed, pay for labor 

costs, vaccinations and many other expenses that help them to maintain a viable 

enterprise. Credit has obvious implications for the vulnerability of a farmer and Table 3-

17 presents information on access to the programs. In all cases the vast majority of 

farmers has never has participated in any formal credit program. These numbers are even 

higher for landless and illiterate households.   

Table 3-17: Participation in credit programs 
% HH 

 
Current Past Never 

Limoeiro do Norte 10.0 35.0 55.0 
Barbalha 3.8 17.7 78.5 
Parambu 8.9 40.5 50.6 
Boa Viagem 3.8 23.1 73.1 
Itarema 10.3 14.1 75.6 
Guaraciaba do Norte 0.0 12.5 87.5 
     Landless 3.2 13.2 83.6 
     Illiterate 2.2 18.7 79.1 
Total 6.1 23.8 70.0 

 Rural households in Ceará have an extremely limited range of livelihood 

strategies. Within these limited strategies, however, households show a range of 

diversification in the number and type of income sources as well as in agricultural 
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practices. But households do not operate in a vacuum; rather they form part of larger 

social units including extended families and communities. In order to fully understand 

vulnerability a look at the collective is also necessary. Many of the resources accessible 

to households are determined at the community, or collective level. Collective elements 

also determine many of the livelihood options available to individual households. As will 

be shown in the next section, collective elements such as education and roads can have a 

determining impact on a household’s current well-being and future options.  

 

Collective vulnerability 

 This section on collective vulnerability is based on information gathered during 

the 2005 research that took place in eight municípios and in over 50 community focus 

groups. The discussions that took place give strong insight into what the people 

themselves view as the primary constraints to robust livelihoods and what they feel 

should be the primary focus of government policy to reduce vulnerability in the region. 

While specific issues and ideas relating to vulnerability varied between municípios and 

communities, there are eight topical areas that are relevant in all contexts. 

• Access to potable water 

• Roads and transportation 

• Access to health care 

• Access to education 

• Access to land 
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• Employment opportunities 

• Electricity 

• Communication 

The information presented about collective vulnerability is different from the 

household vulnerability information, which included tables, figures and statistics for the 

entire sample region. Rather, here the information is qualitative and relative to the 

situation within a particular município. Instead, a general discussion of the collective 

vulnerability issues is presented and supplemented by specific examples from the 

municípios in which the work was undertaken. The results of the discussions are 

presented in the form of maps that were made at the community level and show the 

distribution of, and access to, resources for an entire município. A lengthy discussion of 

the community vulnerability methodology is presented in Chapter 6. 

Access to potable water is a primary concern among the rural residents not only in 

drought years. Many communities have problems with seasonal access and some 

continuously lack potable water. Drinking water comes from a variety of sources 

depending on the geological characteristics of the area. These sources also vary 

seasonally. Açudes, or reservoirs, provide water for most of the sedes or município 

centers. While these reservoirs are large and provide a buffer against drought, droughts 

that last two or more consecutive years can put a serious strain on the water supply. 

Smaller açudes are found throughout the region and are often found on private lands. 

While these reservoirs provide a source of drinking water during the rainy season they 
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often dry up after the rains cease, and become undrinkable long before they are 

completely dry. 

The geologic structure in the state prohibits well drilling in many locations.  

Where wells are drilled, the water encountered is often too saline for human 

consumption. In these cases, decision makers may opt to purchase a desalinizer. These 

machines however, are prohibitively expensive to purchase, expensive and difficult to 

maintain and have significant ecological impacts. In the alluvial areas people dig 

cacimbões, or shallow wells. While drilled wells may delve up to 200 meters, a cacimbão 

is normally around five to 10 meters, though they are sometimes deeper. Because these 

are located in the alluvial regions they are highly sensitive to seasonal fluctuations. 

Although the quality of the water is poor, this source rarely dries up completely. Running 

surface water is rare and is generally restricted to the rainy season. When these sources 

dry out people dig cacimbas, which are shallow holes dug on the edge or the bed of a 

wash to take advantage of the nearby subsurface water, though these eventually dry up as 

well.  

Figure 3-2 is a map of potable water access for the município of Moraújo. There 

are 47 communities represented by the cross hatch pattern, which represents 37 percent of 

the population in the rural areas. All of these communities face water shortages every 

year, either continuously or seasonally. One constraint to water access that was frequently 

discussed in the focus groups is land ownership. Many of the region’s water sources are 

on private property, although much of the water infrastructure was paid for by public 
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funds. These property owners are not always disposed to share their water with 

neighbors, particularly in times of scarcity when the water is needed for livestock. Other 

times, individuals live in proximity to water but have to cross private land to get there by 

the most direct route, something not always permitted by property owners. Residents also 

recognize the importance of managerial issues such as deforestation along water ways 

and reservoirs and the lack of any type of sanitation facilities, both of which lead to the 

pollution of the waters. 

Figure 3-2: Drinking water access and quality – Moraújo, CE 

 

Water has always been a highly contentious issue in the region and promises of 

wells and reservoirs are always top priorities for local and state political candidates. But 

access to water is not an easily solvable problem and it involves several large scale 
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issues. The first is that not everywhere has suitable, dependable water sources, regardless 

of what the politicians say. The second is that water managers in the state have begun to 

realize the unregulated construction of reservoirs in the state has led to serious issues with 

downstream water users. Increasing regulations on reservoir construction means that 

these decisions are incorporated into a large-scale state and regional level water 

management system, thereby taking the decisions out of the local politicians’ hands.  

The second theme related to collective vulnerability is access. This includes the 

existence of quality roads and sources of transportation. Remoteness and difficult access 

are frequently associated with greater poverty and fewer livelihood options (Ellis 1999), 

something that is confirmed by the participants. Poor or non-existent roads affect nearly 

every aspect of peoples’ lives, constraining livelihoods, education and health 

opportunities. In all of the municípios, services are primarily limited to the sedes meaning 

that for most types of transactions it is necessary for people to leave their communities. 

Access to banks and consequently credit, health services, secondary education, 

significant commerce, and government programs including social security is all 

contingent on the transportation system. In some of the more remote areas children do not 

go to school and mothers in labor are carried miles in hammocks to reach health services.  

Most of the communities in the eight municípios are serviced by some type of 

road, though this varies between the municípios. In Graça, for example, (Figure 3-3), 32 

percent of the communities, representing 15 percent of the rural population, is not 

connected by any type of road. When roads are present, the access problems revolve 
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around the quality of the roads and available transportation. The roads are poorly 

constructed and are often destroyed by the annual rains making them passable only to 

large vehicles. During the dry season, half of the município of Moraújo is inaccessible to 

anything but large trucks and traction vehicles, due to the state of the road. During the 

rainy season no vehicles can even get to the road because there is no bridge across the 

river. This road is actually a state highway that links Ceará with its neighbor Piaui. Many 

of the municípios make great efforts to see that students have public transportation to and 

from schools. The coverage is not complete however, and varies between administrations. 

Aside from educational transport, residents must depend on private transportation lines. 

In most cases these are dependable, but there are few oversights and the costs are 

prohibitively expensive for much of the population to use on a regular basis.  

Roads affect not only access to services, but also livelihood options. When access 

is limited, agriculture is also limited. Access to inputs including seeds, fertilizers, 

pesticides and herbicides are more expensive and tractors are much less common. During 

harvest season difficult access makes commercialization of the products more difficult 

and the cost of transportation cuts into potential profits. Employment opportunities are 

also limited for those who cannot easily leave their communities or households. Ferreira 

and Lanjouw (2001:517) find that proximity to urban centers is strongly correlated with 

employment in the Brazilian non-farm sector. This is not surprising due to the level of 

market activity and other non-farm activities in the urban centers, but this is also 

exacerbated by the inability of people to get to the urban centers.  
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Figure 3-3: Road coverage and condition –  Graça, CE 

 

Ready access to health care is primarily a privilege of those who live in the urban 

areas. Most, though not all, municípios have a hospital that offers some type of services 

other than preventative care. Regional hospitals offer more advanced care and perform 

complicated surgeries. The options are few for the people who live outside of urban 

centers. The highly successful Agentes de Saúde (community Health Agents) (See 

Tendler 1997) have seen their influence significantly decrease in response to challenges 

by nurses unions, and are only allowed to practice preventative medicine. The Family 

Health Program (PSF) has made great strides over the last years, primarily in the area of 
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child and maternal health. Nevertheless the overall level of health care is deficient, 

according to the residents. The PSF teams make visits to central locations in the rural 

areas but these teams frequently lack the specialists that are needed by the populations.  

Figure 3-4: Health care access –  Poranga, CE 

 

Poor health has consequences in every aspect of a household’s existence. It affects 

the ability of wage earners to earn income just as it impacts farmers’ abilities to work to 

their full potential. It also has serious implications for school age children, who are at 

serious risk of diarrheal diseases during the rainy season. Figure 3-4 shows the location 
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of the hospital and health posts, as well as their coverage areas. Over 50 percent of the 

Poranga population lives in communities with no type of health care services and 35 

percent need to travel over 12 km to receive basic services. This distance can take more 

than two hours to cover and cost five percent of the monthly minimum wage.  

As we have seen in the previous chapter, and is supported by many other studies 

(e.g. World Bank 2000; e.g. Ferreira and Lanjouw 2001), education levels are strongly 

associated with livelihood opportunities and poverty. It is no surprise that residents 

recognize that educational issues are of primary importance for their communities. 

According to one participant, in the poorest families education is the only thing the 

parents can offer to their children, when even that is impossible people become 

despondent. There are two aspects to the educational issue. One is access. While 

elementary schools tend to be dispersed within a município high schools are exclusively 

located in the sedes making access difficult for many students. The other issue is quality 

of education. This encompasses questions of the qualification of teachers, suitability of 

the educational structures and materials.  

Since colonization and the introduction of sesmarias, land has been 

commensurate with power. Although the strength of this relationship has diminished, 

particularly on the state landscape, large landowners continue to wield power and respect 

in the rural municípios. Land concentration continues to be high. As a result, land tenure 

issues are longstanding in Northeast Brazil. The problem of land tenure is not exclusive 

to the Northeast, and the MST (Landless Workers Movement), which has its roots in the 
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south is well-known world wide. In recognition of the problems associated with high land 

concentration, the Federal and State governments initiated land reform after the transition 

to democracy. While these ongoing efforts have resulted in redistribution of land and the 

creation of assentamentosF6F

7
F, it has not come close to resolving the problem in a culture 

where land is associated with identity, power and self-sufficiency.  

As seen in the previous chapter the livelihoods of landless households are much 

more limited and constrained than for those who own land. Being forced to work the land 

of someone else limits crop choices and livestock diversification. It is also much more 

difficult for landless farmers to secure any type of loan. Figure 3-5 shows the distribution 

of land tenure for Senador Sá. Eighty-six percent of the rural population lives in 

communities where the majority of families practice agriculture on the land of others.  

                                                 
7 Assentamentos are the result of land redistribution in the rural areas. In Ceará they often have between 10 
and 20 families who work individual parcels and work collectively in a productive economic pursuit. The 
assentados, or people who live on the collectives, ideally have greater access to credit, government 
programs and emergency relief.  
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Figure 3-5: Land tenure –  Senador Sá, CE 

 

The problem of employment refers not only to the absence of employment, but 

also the absence of desirable employment. Desirable employment refers to opportunities 

that are not based on agricultural activities, and therefore are not at risk to drought 

occurrences. It also refers to higher paying jobs and activities. Industry is limited in the 

rural areas, and as a result employment opportunities are restricted to regional centers 

such as Sobral and Juazeiro do Norte. In Massapê, which borders Sobral, for example, 

over 1,000 workers a day board company busses to go to work at a shoe factory. This is 
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uncommon for the region however, and even in Massapê this opportunity is limited to 

those who live in the sede, the only location to catch the company buses. The agricultural 

employment bias is in large part an artifact of the decades long development approach of 

the state government, which always viewed agriculture as the savior of the region to the 

exclusion of any other options. 

Nevertheless, there are opportunities for generating income. One of the most 

common activities identified during the project is artisan work with carnauba leaves. 

Carnauba wax is the best known product from this tree, which also serves as a source of 

raw material for many female artisans in the region. Principal products include hats, 

purses and packaging for liquor bottles. This type of work does provide a continuous 

source of income but it is minimal. A woman that dedicates all her available time to hat 

production may earn upwards of R$50 or 1/6 of the monthly minimal salary. Figure 3-6 

presents the distribution of some of the more important income generating activities for 

Graça. The activity that generates the most income is cashew harvesting. A month of 

work for a family will yield around ½ of the minimum monthly salary. Cashew 

production lasts between three and four months. Fruit trees in the area are abundant and 

are planted in yards for household consumption. However, production is often more than 

what can be consumed and the excess is sold to local markets. Production of oil and 

powder from the Babaçu palm is an activity that has diminished as other types of oils 

have become cheaper. The income it generates is low – around R$10 to R$20 a month – 

due to low demand. 
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Figure 3-6: Principal income generating activities –  Graça, CE 

 

Figure 3-7 displays the extent and reach of the electrical grid for Uruoca. 

Participants identified the lack of electricity as a major constraint on livelihoods for 

several reasons. Household food waste is high due to the lack of refrigeration; students 

can only study during daylight hours; and access to outside information through radio and 

television is limited. Lack of electricity also impacts livelihood options. It prohibits many 
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types of productive activities such as irrigation and sewing. Labor saving farm equipment 

is unusable, which makes it almost impossible to add value to agricultural products. The 

state is on track with its projections for electrical grid expansion, and there is currently 

80% population coverage for the entire state.  

All of the municípios in the project were at or above this level of coverage. 

However, households outside of the grid will likely continue to remain so for an extended 

period of time. The power company is a private/public enterprise that looks to the bottom 

line for providing service. Universal expansion of the grid is unlikely any time soon 

because of the low density of houses and the level of poverty among the households.  

Figure 3-7: Geographic extend of electrical grid –  Uruoca, CE 
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A final collective issue, that was almost universal in the working groups, is the 

issue of communication and information. In part this relates to educational issues in that 

people have limited access to technical courses, agricultural extension and information. 

More specifically, it relates to the lack of telephones. Cellular coverage is spotty at best, 

and well outside the economic possibilities for most of the families. Public phones are 

unequally distributed and do not meet the demand. Private phones only exist in 

communities that already have public phones. In the município of Pacujá nearly 60 

percent of the population does not live in a community with a phone. In Poranga it is 

common for people to have to travel several hours to access a telephone (Figure 3-8). In 

communities where half the population has members living outside the município, the 

inability to communicate creates a number of problems. It also limits contact with 

emergency services and hampers business opportunities by limiting contact with outside 

markets and customers.  
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Figure 3-8: Location of public telephones –  Poranga, CE 

 

All of the collective issues discussed in this section constrain the abilities of 

households and communities to strengthen livelihood strategies and to improve their 

overall well-being. While each of the issues has a series of specific technical, cultural and 

social factors as causes, they all share commonalities. The issues identified by the 

working group participants are not issues that are subject to individual control. They are 

community level issues. They do not affect each household in the same way, but they are 

community level resources. In an ideal world, an individual household could sink a well 

and resolve the issue of drinking water. The households rural Ceará do not have this 
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luxury. Most households do not have the volume of capital needed to drill a well and 

there are limited areas suitable for well drilling. The same is true for the rest of the topical 

areas addressed above. Roads, education, health are all outside the control of an 

individual, or even a group of individuals, to resolve and clearly fall within the public 

realm of responsibility. Unfortunately, a sense of public responsibility is often lacking in 

rural Ceará. As we will see in following chapters, politics are historically equated with 

disenfranchisement, powerlessness, patronage and clientilism.  
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4. THE MARK OF DROUGHT 
 
 

 The previous chapter provided a snapshot view of the livelihoods based on 

households’ individual and collective opportunities and constraints. This information is 

critical for looking at the range of vulnerability factors, but it does not address the 

dynamic nature of vulnerability. This chapter examines the fluid nature of livelihoods and 

the tradeoffs involved in meeting household needs. Based on information collected from 

a panel data set that includes 52 households from the municípios of Limoeiro do Norte 

and Boa Viagem for the years 1997 – 1999, the discussion examines how immediate 

decisions affect long term well being. It focuses specifically on questions of sensitivity 

(severity of impact), coping strategies (responses) and resilience (bouncing back).  

The logic of this chapter is based on the two principal livelihood components 

discussed in the previous chapter; agricultural production and off-farm income. In order 

to understand the sensitivity and resilience of livelihoods, I look at changes over time for 

these components. Each is discussed separately, and household characteristics and 

decision processes are compared for the groups who were the most and least successful in 

responding to drought. However, a separate analysis of production or income data does 

not help to understand livelihood trade-offs in the decisions that people make. While 

some households experienced serious declines in agricultural production, they were able 

to counterbalance these impacts by increasing income in other areas. Therefore overall 

livelihood robustness is examined by combining agriculture and employment data.  
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 The year 1997 is officially labeled a drought year by FUNCEME. This 

designation is based on average precipitation for the entire state. Only two of the sample 

municípios received normal or higher levels of precipitation. Nevertheless, as shown in 

Table 4-1, between 68 and 95 percent of the sample population felt that 1997 was not a 

drought year. The discrepancy between the official classification and local perceptions 

highlights the difficulty in using a purely meteorological definition of drought. For 

farmers, drought is more related to the timing of the rains than with absolute totals, that 

is, the impacts on crop production are more significant than rainfall quantity. This chapter 

uses 1997 as a baseline year to examine changes in 1998 and 1999. 

Table 4-1: Perceptions of 1997 drought occurrence  

 % average 
precipitation 

1997 was a 
drought 

1997 was not a 
drought 

Limoeiro do Norte 54.46 18.8 81.3 
Barbalha 80.66 12.3 87.7 
Parambu 107.12 5.0 95.0 
Boa Viagem 79.26 13.8 86.3 
Itarema 84.47 31.3 68.8 
Guaraciaba do Norte 100.45 6.2 93.8 
Total 74.96 14.4 85.6 

  

 Agricultural production 

 Of the 52 households included in the panel data set, nine, or 17 percent, are 

irrigator, and eighty-three percent are fully dependent on rainfall for crop production. It 

should be noted however, that all of the irrigators in this sample are from Limoeiro do 

Norte. Although Limoeiro do Norte is small, it is divided into three distinct regions; the 

Chapada de Apodi, a plateau region that has been through a process of agricultural 



 103

reform and land redistribution and where most production is irrigated by water pumped 

from the river 100m below; the Várzea, which are lowlands along the Rio Jaguaribe and 

where irrigation water is taken either directly from the river or from shallow wells; and 

Bixopá a dry region with sparse vegetation and no irrigation. The river flow is controlled 

by water managers at the Orós damn. While there is always water in the river, there have 

been problems with low flow levels, particularly in 1998 and 1999 after several 

consecutive years in which the reservoir did not fill. Irrigation in Boa Viagem is rare and 

highly localized. There are no perennial rivers and productive wells can only be drilled in 

the washes. In the 1997 Boa Viagem sample, only four producers (five percent) were 

irrigators. 

In the struggle to guarantee a successful harvest, there are risk management 

strategies that farmers employ every year. Some, such as seed selection, are strategies to 

limit their exposure to drought. Others, such as replanting, are coping strategies that are 

in response to lack of rainfall. Private companies and state based agricultural research 

centers have worked over the years to create new strains of crops that are more drought 

resistant and that have higher germination rates than local varieties. These varieties are 

becoming more common as farmers recognize their benefits. However, it is a rare 

individual that plants only one variety or does not plant at least one of the local varieties. 

When possible, most farmers select seeds from each year’s production to set aside for 

planting the following year. These indigenous strains are specific to the soils and climate 

of local areas. They often carry the name of the developer or the valley from which they 

come. As a way to balance climate risk most farmers plant a fast maturing, drought 
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resistant variety of beans, as well as a water-intensive, late maturing variety. The drought 

resistant varieties are not as productive as the later maturing varieties and only provide a 

one-time harvest. The later maturing varieties continue to produce for many weeks, 

providing a source of fresh protein for the households.  

The question of when to plant is always a complex decision. The capricious nature 

of the rainfall means that planting dates may change by several months, depending on the 

year. The common standard is for crops to go into the ground once the soil is moist to a 

depth of one palmo – a measure approximately equivalent to 20 cm. This depends 

however, on other factors such as the crop and soil type and appears to also be related to 

a household’s total dependence on agriculture. Households more dependent on 

agriculture are more likely to plant earlier than households that have other sources of 

income, which are not derivative of agriculture.  

While the palmo is the frequently cited standard, there are a variety of planting 

strategies. One is to plant only a portion of the field each day for several weeks. This 

strategy has two advantages. First, it spreads out the risk of the entire crop being wiped 

out by a short dry spell. It also means that the family will have access to fresh production 

for a longer period of time. Some farmers plant with the first rains that normally fall in 

December or January. Others tend to wait until February or March to plant, citing the 

likelihood of dry spells in January and early February. If the rains have not fallen by the 

19th of March – Saint Joseph’s day – the year is considered a drought year. This doesn’t 

stop people from planting on the 19th however, as sort of a last shot at having a harvest. 
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Sometimes it pays off. Regardless of when people plant nearly everyone reports 

replanting all or some of their fields every year. This is in response to pest infestations as 

well as to dry spells and drought. Some may replant up to four times a year if necessary.  

Planting strategies are similar among the farmers in the sample. Agricultural 

technology on the other hand, is something that varies significantly between regions and 

between households. Almost 25 percent of the agriculture in the sample is completely 

manual. Under this system farmers begin to clear fields during the dry season. At the end 

of November and beginning of December they burn off all of the cut brush and trees. 

Most of these farmers plant no toco. This means that they plant along side tree stumps too 

large to be removed by hand. Other farmers clear out the stumps and are able to use 

animals or tractors to cultivate the soil prior to planting. These farmers are able to 

cultivate much larger areas. In 1997, for example, farmers employing manual technology 

planted an average of 2.4 ha, farmers using animal traction planted an average of 4.4 ha 

and those using mechanical cultivation planted an average of 7.4 ha. Regardless of 

cultivation technology, most sow their fields by scraping holes with a hoe and dropping 

in the seeds. Others use manual planters that open a hole and drop in a pre-determined 

amount of seed. Staple crops are normally planted in a mixed cropping system. Corn and 

beans are either alternated in the same row or planted in parallel rows. Manioc, which 

takes 18 months to mature, is often planted at the same time. Later cultivation and the 

harvest are done manually. None of the farms in this sample were fully mechanized. 
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 The following figures look at production values for all crops for the two 

municípios for three consecutive years. Figure 4-1 compares production between the 

municípios. Nineteen ninety-seven shows the highest production followed by a sharp 

decline in 1998, with modest gains in 1999. Average household production value was 

R$809 in 1997, R$322 in 1998 and R$419 in 1999. The trend in Boa Viagem is the same, 

although overall production totals are significantly lower (42, 29 and 34 percent 

respectively) than for Limoeiro do Norte. Farmers in Boa Viagem, in addition to having 

lower production totals, also had much sharper losses in 1998, though they recovered 

slightly better in 1999. Production declines were the greatest for cash crops in both years 

with average reductions of 80 and 65 percent respectively.  

Figure 4-1: Crop production by município 1997 – 1999 
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The following three figures look at different household characteristics and their 

correlations with change in production. The three factors considered are land tenure, 

irrigation and technology. All of these factors are important for creating options for 
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farmers to help in risk management. The comparisons between landless and landowners 

in Figures 4-2 confirm the 1997 data showing that landowners have significantly higher 

production totals. This continued to be true in 1998 and 1999. Absolute losses were 

higher for landowners in both years. Their relative losses were also higher than for the 

landless producers in 1999, though they were similar in 1998. Of the 19 landless farmers 

only between two and four produced cash crops during any one of the three study years. 

Sixty-three percent of the 35 landowners produced cash crops in 1997 and this number 

declined to 40 percent during the following two years.      

Figure 4-2: Value of crop production by land tenure 1997 - 1999 
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Nine of the 54 farmers irrigated some or all of their crops during the three year 

period, although only seven farmers irrigated during all three years. All but one of the 

irrigators were landowners. Figure 4-3 is also consistent with the 1997 data set and shows 

that irrigators consistently produced more staple and cash crops for all three years. 

Similar to the differences shown in Figure 4-2, the relative losses of irrigators were 
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greater than non-irrigators. They also did not improve production levels between 1998 

and 1999. Nevertheless, because their initial production levels were so much greater, 

their incomes were much higher.   

Figure 4-3: Value of crop production by irrigation regime 1997 - 1999 
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 A common perception is that irrigators should be able to maintain production 

levels even during drought years. The data analysis however, exposes some of the issues 

and concerns of irrigators, particularly in the Limoeiro do Norte region. Nearly all of the 

irrigators in this sample are dependent on surface water. However, due to consecutive 

years of diminishing water levels in the reservoir, regulators were forced to limit the 

amount of land planted. For many farmers the amount of land was halved from 12 to six 

hectares. In addition, increased demand for water led to increased pumping fees, which 

lowered profit margins.  



 109

The final figure compares production values by looking at the type of technology 

employed by the farmers. The population is divided into three groups; those farmers who 

do everything based on manual inputs; those who use animals for cultivation; and those 

who rent tractors to cultivate their land. Of the 51 farmers included in these figures, 15 

are in the first group; 14 in the second; and 23 are in the third category. Farmers who 

depended on manual inputs not only had much lower production to begin with, they also 

did not recover in 1999.  

Figure 4-4: Value of crop production by agricultural technology 1997 - 1999 
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 Total crop production depends on a variety of factors, not only timing and 

quantity of rainfall. Principal among these factors is the amount of land cultivated. Table 

4-2 looks at differences in total land cultivated during the three years. In most cases the 

amount of land in production either remained the same or diminished slightly during the 

three year period. Large decreases were found in Limoeiro do Norte, for land owners and 

those who used tractors, groups made up of mostly the same households. While the total 
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average decreased in 1998 and 1999, 30 percent of the farmers increased the amount of 

land cultivated by an average of 50 percent. However, only three of the 15 households 

that increased the amount of land cultivated also increased production. All 15 farmers are 

landowners and the average size of the area increase was less than 1 ha. Thirty-two 

households reduced the amount of land planted by an average of 50 percent. Three of 

these households increased production in 1998 and 1999. 

Table 4-2: Hectares cultivated 
 1997 1998 1999 
Limoeiro do Norte 7.4 4.9 5.1 
Boa Viagem 4.9 4.5 4.3 
Landless 2.4 2.3 2.1 
Landowners 7.8 6.0 6.0 
Manual  2.3 2.2 1.9 
Animal traction 7.3 7.2 6.9 
Tractor rental 7.4 4.8 5.0 
Total 5.9 4.7 4.6 

 

Based on changes in production the households were grouped into three 

categories; those whose agricultural production worsened in 1998 and 1999; those whose 

production was better in one of the years; and those who had higher production in both 

1998 and 1999. Characteristics and strategies will be discussed for each of these groups. 

This exercise is to help understand the vulnerability of the cropping system for 

households. It is a relative measure and is not measuring the absolute change in total 

production values, which Table 4-3 makes clear. The households that showed declining 

income in both 1998 and 1999 – those that were more sensitive to the drought – were the 

households with higher average income in 1997. Three of the families in Category 3 had 

very low production, an average of less than R$115 per year. 
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Table 4-3: Household agricultural vulnerability – 1997 baseline 
Production (R$) Category  N HH % 

1997 1998 1999 
1- Worse in 98 and 99 35 64.8 804 180 259 
2 - Better one year 12 22.2 539 455 622 
3 - Better in 98 and 99 7 13.0 626 1021 944 
Total 54 100 722 340 422 

 

The number of households in Categories 1 and 2 is similar between the 

municípios. The principal difference in the size of the categories is in Category 3 which 

represents 20 percent of the households in Limoeiro do Norte and seven percent in Boa 

Viagem. The households in Category 3, the least vulnerable category, cultivated the least 

amount of land (2.2 ha) in 1997 and the amount increased only to 2.5 ha by 1999. The 

households in Category 2 cultivated the most land (7.8 ha) and this decreased to 7.2 ha by 

1999. On the other hand, Category 1 households, the most vulnerable category, cultivated 

on 5.8 ha on average in 1997 and this decreased to 3.6 by 1999.  

Table 4-4: Land access 
 Landowner (%)* No title (%) Sharecropper (%) 

1 58.8 20.6 41.2 
2 66.7 8.3 33.3 
3 83.3 0 16.7 

Total 63.5 15.4 36.5 
   *Categories are not mutually exclusive. 

Land tenure and access vary significantly between the groups (Table 4-4). Those 

households who were able to increase crop income in 1998 and 1999 planted almost 

entirely on their own land. Households in Category 1 and 2 were much more likely to be 

landless and to have multiple access strategies. Interestingly, irrigators are distributed 

throughout the categories and the amount of land irrigated is also similar between the 

categories. There is also variation of agricultural technology within the categories with 
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farmers in each of the categories using tractors, animals as well as those running fully 

manual operations. Four of the seven farmers in Group 3 are irrigators and they also live 

in an area of Limoeiro do Norte that is characterized by clay like soil that conserves 

moisture very well, providing harvests even in dry years.  

 Agricultural strategies are not developed in isolation from other livelihood 

factors. Planting decisions, including decisions to increase or decrease the area cultivated, 

are integrated within an overall household management strategy. For example, in relation 

to reducing the area planted, one farmer stopped planting dry land crops in favor of only 

planting in irrigated areas, while other farmers reduced the area planted for a variety of 

reasons, including the fact that they were getting to old to continue planting the same size 

area – in these cases they had income supplemented by social security; that children had 

left the household reducing the available labor; a lack of seeds due to low production the 

preceding year and the lack of resources to purchase more; because it didn’t rain 

sufficiently to moisten the earth; or because consecutive droughts had made them wary of 

planting larger areas. In order better understand these decisions it is necessary to analyze 

them in the context of a household’s total livelihood.  

An important part of the agricultural system is livestock production. Livestock 

serves a variety of purposes for the families. Cattle are prized for their dairy products and 

families may have one or two head of cattle that are used solely for milk and cheese 

production. Cattle and small ruminants are both sources of protein, although the sheep 

and goats are consumed much more frequently than cattle. Both also serve as sources of 
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investment and can be sold whenever cash is needed. Cattle, donkeys and horses also 

serve as workers, pulling plows or hauling water over long distances. Horses and donkeys 

are less common among the small farmers who tend to concentrate on cattle and small 

ruminant production.  

Forty of the 54 families own either sheep/goats or cattle, and 21 own both. Cattle 

ownership decreased for all groups from 1997 to 1999 with nearly a 30 percent overall 

decline (Table 4-5). Five households sold all of their cattle although it was not in 

response to the drought, but rather to buy land, other animals or because the animals were 

old. Overall 18 households sold cattle in response to the drought conditions and seven 

reported drought related deaths. Households sold the number of cattle necessary to be 

able to purchase feed and water to keep the remaining herd alive. Several households also 

sold cattle to be able to buy food and pay other household expenses that were not covered 

by the crop production. Seven households report acquiring emergency credit to keep their 

livestock alive. Land ownership is important to the agricultural system and not only in 

terms of crop production. Landless farmers are significantly less likely to own cattle. Of 

those that do own cattle, they own less than one-third the number of cattle than land 

owners. This was true for both reported years. While several households will not try to 

rebuild their herds, over half plan on reinvesting in cattle. No households report 

purchasing cattle during this time and the increase in 15 households is due to naturally 

increasing herd sizes.  
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Table 4-5: Change in cattle ownership 
 1997 1997 
 N % Mean N % Mean 
Limoeiro do Norte 16 76.2 12 14 66.7 10 
Boa Viagem 15 46.9 10 15 46.9 6 
Landless 6 31.6 4 5 26.3 3 
Landowners 25 73.5 13 24 70.6 9 
Total 31 58.5 11 29 54.7 8 

 

Unlike with cattle, while the total number of owners of sheep and goats decreased 

during the three years, the average herd size increased for all categories of owners Table 

4-6). This is due primarily to 10 of the original 28 households completely divesting 

themselves of small ruminants either through sales or consumption. Nine of the families 

sold sheep/goats in direct response to the drought and four households report death due to 

lack of water and food. Unlike with cattle, ownership and herd size for small ruminants 

are very similar between landless and land owners. In addition to death and sales of 

livestock, nearly all of the households report that their animals lost weight and became 

sickly. Households that were better able to cope with the drought in relation to livestock, 

often had nearby sources of water and were able to plant grasses and sorghum around the 

edges, or lived in more humid areas (i.e. foothills) or they had additional properties in 

humid areas where they transferred their livestock.  

 
Table 4-6: Change in sheep/goat ownership 

 1997 1998 1999 
 N % Mean N % Mean N % Mean 
Limoeiro do Norte 13 65.0 13 12 60.0 13 12 60.0 18 
Boa Viagem 15 46.9 13 11 34.4 14 11 34.4 19 
Landless 10 52.6 12 6 31.6 11 6 31.6 15 
Landowners 18 54.5 14 17 51.5 14 17 51.5 19 
Total 28 53.8 13 23 44.2 14 23 44.2 18 
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Employment and transfer income 

The following section looks at fluctuation in employment and transfer income 

during 1997 to 1999. As in the previous chapter, the non agricultural sources of income 

are divided into three categories; those that are sensitive to drought; those that are neutral; 

and those that are subsidies. As expected, the number of households that received income 

from sensitive sources decreased substantially after 1997 (Table 4-7). While sensitive 

sources contributed to the income of almost 50 percent of all households in 1997 this 

number plunged around 10 percent in 1998 and 1999. The importance of the source also 

diminished in relation to overall income. The 20 percent of households working in 

sensitive jobs in Limoeiro do Norte in 1998 and 1999, is due to the irrigated agriculture 

in the Chapada, which has labor demands throughout the year. Labor in the Chapada also 

pays more than agricultural labor in other areas.  

Table 4-7: Change in sensitive incomes – with mean percent total income 
 1997 1998 1999 

 % 
HH 

Mean 
R$ 

Mean 
% 

% 
HH 

Mean 
R$ 

Mean 
% 

% 
HH 

Mean 
R$ 

Mean 
% 

Limoeiro do Norte 45.0 870 48.5 20.0 972 55.6 20.0 966 40.1 
Boa Viagem 46.9 384 65.4 3.1 816 33.1 6.3 656 65.9 
Landless 57.9 440 50.9 10.5 768 43.2 10.5 656 65.9 
Illiterate 42.9 283 59.8 14.3 768 43.2 7.1 816 31.9 
Total 46.2 566 59.1 9.6 941 51.1 11.5 863 48.7 

 Overall, the fact that households maintained neutral sources of income, and that 

the importance of the income increased, is consistent with expectations (Table 4-8). The 

exception is in Limoeiro do Norte where the number of households with income from 

neutral sources decreased. In Boa Viagem, the primary change was the increase in the 

mean value of the employment and its contribution to the household. Unlike with 
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sensitive income sources, the number of landless households with neutral sources of 

income and the contribution of the income are similar to the sample average. The mean 

value however, is considerably less. 

Table 4-8: Change in neutral incomes – with mean percent total income 
 1997 1998 1999 

 % 
HH 

Mean 
R$ 

Mean 
% 

% 
HH 

Mean 
R$ 

Mean 
% 

% 
HH 

Mean 
R$ 

Mean 
% 

Limoeiro do Norte 60.0 1406 55.3 30.0 2819 70.0 45.0 2210 69.0 
Boa Viagem 46.9 1890 84.6 46.9 2811 85.5 46.9 3051 83.7 
Landless 52.6 937 70.1 42.1 1467 79.8 52.6 1678 80.2 
Illiterate 50.0 1480 76.2 35.7 2278 83.2 42.9 2157 77.6 
Total 51.9 1667 71.6 40.4 2814 81.0 46.2 2736 78.2 

 

Income from social security increased by approximately 6 percent per year due to 

changes mandated at the federal level (Table 4-9). This accounts for the change in the 

mean value. Two households in Boa Viagem began to receive social security between 

1997 and 1998. In Limoeiro do Norte, three households stopped receiving social security 

between 1997 and 1998. In all three cases, this was due to restructuring of the household. 

The retired individuals in 1997 either relocated to another house on the same property or 

they moved to the city to be closer to other family members.  

Table 4-9: Change in social security incomes – with mean percent total income 
 1997 1998 1999 

 % 
HH 

Mean 
R$ 

Mean 
% 

% 
HH 

Mean 
R$ 

Mean 
% 

% 
HH 

Mean 
R$ 

Mean 
% 

Limoeiro do Norte 45.0 2240 77.7 30.0 2743 82.6 30.0 2903 83.9 
Boa Viagem 15.6 2496 90.1 34.4 2183 71.8 34.4 2538 80.8 
Landless 21.1 1950 84.9 26.3 1780 62.0 26.3 2335 70.4 
Illiterate 35.7 1848 81.6 42.9 1852 65.8 42.9 2330 77.4 
Total 26.9 2331 82.2 32.7 2381 75.6 32.7 2667 81.9 

 One of the government responses to drought is to create a frente de trabalho, or 

work front. In the sample region this existed only in 1998 and 1999 (Table 4-10). Work 
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fronts are intended to assist affected individuals by providing productive activities and a 

minimal income. In theory it is targeted to the poorest families. The work front will be 

discussed in greater detail in the following chapter. Presently, it is considered only in 

view of its contribution to overall income. The monthly salary was R$90 in 1998 and 

R$68 in 1999. Of the 120 households in the 2000 sample, around 25 percent worked on 

the work front for a full 12 months in 1998 or 1999. The average length of employment 

was 8 months in 1998 and 6 months in 1999. The importance of this income cannot be 

overemphasized. Although meager, the income from the work front was the largest 

average contributor to household income for the 20 households that participated in the 

program.  

Table 4-10: Change in work front incomes – with mean percent total income 
 1998 1999 
 % HH Mean R$ Mean % % HH Mean R$ Mean % 

Limoeiro do Norte 45.0 616 73.6 55.0 474 55.9 
Boa Viagem 34.4 754 72.3 31.3 546 72.4 
Landless 63.2 645 72.1 57.9 470 55.9 
Illiterate 35.7 774 80.5 42.9 360 73.0 
Total 38.5 692 72.8 40.4 508 63.8 

 In order to understand the total income contribution of the government, Table 4-

11combines income from social security and the work fronts to see the overall impact of 

government resources in the communities during the three year period. Because there was 

not a work front in 1997, incomes represent only social security. The number of 

households receiving assistance more than doubled between 1997 and 1998 with the 

introduction of the work front and by 1999 more than two-thirds of the households in the 

sample received some portion of their income through government transfers. Even 
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including the small salaries from the work front the overall government contribution to 

household income continued at nearly 80 percent.  

Table 4-11: Change in government transfers – with mean contribution to income 
 1997 1998 1999 

 % 
HH 

Mean 
R$ 

Mean 
% 

% 
HH 

Mean 
R$ 

Mean 
% 

% 
HH 

Mean 
R$ 

Mean 
% 

Limoeiro do Norte 45.0 2240 77.7 75.0 1467 77.2 80.0 1414 69.9 
Boa Viagem 15.6 2496 90.1 59.4 1700 83.4 59.4 1757 84.9 
Landless 21.1 1950 84.9 84.2 1040 73.5 78.9 1123 64.4 
Illiterate 35.7 1848 81.6 71.4 1498 79.8 78.6 1468 82.0 
Total 26.9 2331 82.2 65.4 1597 80.7 67.3 1600 78.0 

 

 As seen in Table 4-12 nearly 65 percent of all households had increasing incomes 

during the three year period. The table does not include households whose employment 

income remained constant. However, these numbers start dropping rapidly once the 

government contributions are removed from the calculations. Six households remained 

the same after controlling for social security and one household remained the same after 

controlling for the work front, indicating that the work front income was equal to the 

value of a lost income source. Eleven households saw no change once all government 

contributions were removed and 27 had lower incomes. Only 28 percent of all households 

improved their income after accounting for government assistance. For all but one of 

these households the difference came from neutral income sources. The other household 

earned income from agricultural labor, but the employer was the father-in-law. 
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Table 4-12: Change in employment income 1997 - 1999 
 Total  Control for social security 
 Worse Better Worse Better 
 N HH % HH N HH % HH N HH % HH N HH % HH 
Limoeiro do Norte 8 40.0 12 60.0 7 38.9 11 61.1 
Boa Viagem 9 30.0 21 70.0 14 51.9 13 48.1 
Landless 6 33.3 12 66.7 7 41.2 10 58.8 
Illiterate 4 28.6 10 71.4 6 50.0 6 50.0 
Total 17 33.3 33 64.7 21 41.2 24 47.1 

 

Total resources 

Only one household out of 54 was able to increase agricultural production and 

employment income during the drought (Table 4-13). This family lives in a low-lying 

alluvial area of Limoeiro do Norte. The soils are clay and resist drying out. In fact, the 

farmer prefers years of lower precipitation because there is no risk of flooding. The 

increase in employment income came from their bicycle repair shop. The remainder of 

the households in the sample felt losses in either agricultural production or employment 

income and eight households did worse in both categories, even considering government 

contributions. This table provides insight into the impacts that drought has on the 

individual components of a household livelihood system. However, it does not explain 

how these individual changes affected the overall success of the household. 

 Control for work front Control for all government transfers 
 Worse Better Worse Better 
 N HH % HH N HH % HH N HH % HH N HH % HH 
Limoeiro do Norte 14 70.0 6 30.0 10 62.5 6 37.5 
Boa Viagem 19 61.3 12 38.7 17 68.0 8 32.0 
Landless 11 61.1 7 38.9 10 66.7 5 33.3 
Illiterate 11 78.6 3 21.4 8 72.7 3 27.3 
Total 33 64.7 18 35.3 27 52.9 14 27.5 
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Table 4-13: Vulnerability in agriculture and income 
Employment income  

Worse with 
help* 

Better with 
help 

Better without 
help Total 

 N HH % N HH % N HH % N HH % 
Worse both years 8 15.4 16 30.8 10 19.2 34 66.7 
Better one year 5 9.8 3 5.9 3 5.9 11 21.7 
Better both years 4 7.7 1 1.9 1 1.9 6 11.6 

Ag. 
production 

Total 17 33.3 20 39.2 14 27.5 51 100 
*Help refers to government contributions – social security or work front income.  

The information in Table 4-14 combines all the production components of 

livelihoods (crop sales and consumption, livestock sales, employment income and 

government transfers) to see how households fared during the three year period. As with 

the earlier tables, the comparisons look at change and not absolute income measures. 

Overall, 29 of the households had higher income and production values in 1999 than in 

1997F7F

8
F. Over 50 percent of landless households and families with illiterate household 

heads also did better. As a way of understanding the overall dependence on the 

government, six households worsened when controlling for social security income and 

the improvement in another five households was due to participation in the work front 

program. The fact that the monthly salary received was less than half of the minimum 

salary indicates that these households were and are extremely poor. Controlling for all 

types of government support, the number of families that improved their situation drops 

to 18. However, this means that 35% of the households were able to improve on their 

conditions without any support from the government. At the same time, there are 22 

households, including those who received government assistance, whose condition 

worsened during the three years.   
                                                 
8 These figures do not adjust for inflation which was around 5% in 1997. 
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Table 4-14: Change in total household income and production 
 Total  Control for all government transfers 
 Worse Better Worse Better 
 N HH % HH N HH % HH N HH % HH N HH % HH 
Limoeiro do Norte 9 45.0 11 55.0 10 50.0 10 50.0 
Boa Viagem 13 41.9 18 58.1 23 74.2 8 25.8 
Landless 8 44.4 10 55.6 12 66.7 6 33.3 
Illiterate 6 42.9 8 57.1 10 71.4 4 28.6 
Total 22 43.1 29 56.9 33 64.7 18 35.3 

The number of households that improved their situation without government 

contributions is higher than might be expected based on the discussions of the 

vulnerability of the livelihood systems. Twenty-two is also a high number of households 

with decreased values in 1999, especially since these households include recipients of 

government transfers. The differences between these groups both in terms of resources 

and decisions explain a great deal about the vulnerability of the region and the fragility of 

the livelihood systems.  

Of the 18 households that improved without government assistance only four 

were classified as non poor in 1997. Six of the households were poor and eight were 

indigent. This means that although 14 of the households improved their situations in 

comparison with 1997 their income and production continued to be very low. In fact, the 

18 households that were the least impacted by drought in 1998 and 1999 demonstrate a 

wide range of income and production. The households with the lowest values had per 

capita incoming resources of R$72, R$72 and R$132 during the three years; the 

households with the highest values reported values of R$2496, R$4056 and R$3852. 

Even among such a diverse group, there are shared characteristics that functioned to 

maintain levels of income and production. One common characteristic was the presence 
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of a neutral job source. Nearly 80 percent of these households has some type of neutral 

job compared with 48 percent of the households in worsened conditions. There is a large 

discrepancy in the value of the neutral jobs which represents the difference between the 

indigent and the non poor. The non poor households owned commercial establishments 

or worked at high paying jobs. The poor on the other hand were janitors, bicycle 

repairmen or low paying functionaries of the prefeitura. Nine of the 18 households – poor 

and non poor alike – increased the area planted in 1998 and 1999. Half of the households 

also sold livestock in 1999. The value of the sales ranged from R$20 to 1320.  

The condition in 22 households, or 43 percent of the sample, worsened even with 

the added support of government transfers for 62 percent of these households. This group 

showed a similar distribution of indigent (9), poor (8) and non poor (4) households as the 

first group. The households with the lowest values had per capita incoming resources of 

R$180, R$12 and R$132 during the three years – very close to that of the first group; the 

households with the highest values reported values of R$2544, R$2784 and R$2520. 

Over 30 percent of the households sold livestock with values ranging from R$75 to 

R$1450 and 28 percent planted additional land in 1998 and 1999. 

Many characteristics are similar between the two groups. There is an identical 

percentage of landowners in each group, irrigators are also found in both groups. Poor 

and non poor were equally represented in both groups and people in both groups sold 

livestock and increased the amount of land planted. The primary difference between the 

groups revolves around the type of income sources forming the livelihoods and the 
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monetary value of the source. Tables 4-15 through 4-17 show the average value from 

each source and the percentage contribution to overall income for each group. While both 

groups had members with neutral income sources the value of that income was higher for 

Group 2 (the improved group) and contributed a larger percentage of total income. This 

contribution increased from 1997 to 1999. Group 1 (the group that worsened) households 

were much more dependent on sensitive sources of income and between 1997 and 1999 

not only did the value of the income decrease by 80 percent, the percentage of households 

receiving this income decreased from 52 to 19. The percentage of Group 2 households 

with sensitive income dropped from 44 to 11 but the value of the income was higher. 

Finally, the group whose situation worsened in 1999 was more dependent on agriculture 

in 1997.  

Table 4-15: Change in income from neutral jobs 
 1997 1999 
 R$ % contribution R$ % contribution 

Group 1 881 39.5 585 36.7 
Group 2 1373 56.6 2769 64.5 

Total 1101 48.0 1593 49.1 
 
 

Table 4-16: Change in income from sensitive jobs 
 1997 1999 
 R$ % contribution R$ % contribution 

Group 1 437 38.2 83 8.8 
Group 2 200 17.7 191 7.3 

Total 327 28.0 133 8.1 
 
 

Table 4-17: Change in value of agriculture sales 
 1997 1999 
 R$ % contribution R$ % contribution 

Group 1 901 28.3 351 15.3 
Group 2 692 20.8 593 16.1 

Total 804 24.9 463 15.7 
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Household coping 

Up until now the discussion has focused on quantitative aspects of households. 

But this doesn’t provide a complete picture of how households are able to survive during 

drought years. While it is valuable to look at how resources and their importance shift 

during drought, some of these households have such minimal production and income that 

any type of shift is significant. Some of the production and income data show households 

with per capita incomes of less that R$10 per month. Coping strategies used by 

households are important survival strategies, but their precise contribution to the 

household is difficult to determine. The coping strategies help to reduce the household 

food gap that results from declining production and income due to drought. Table 4-18 

presents the frequencies of these strategies for both groups of households. The reported 

incidence of coping strategies is high, even for the group that improved. It is important to 

remember however, that these are relative measures. The value of change in production 

and income is not reflected here. Both categories include poor and non poor households. 

In addition, even if overall resources increase, reduced production means that households 

have to purchase their food. Unsurprisingly, basic food costs skyrocket during drought. 

One woman reported that beans became more expensive than meat. While this is an 

exaggeration, the price of beans more than quadrupled in 1998 in response to drought 

related production losses.  
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Table 4-18: Food related coping strategies 
 Type of strategy Number of strategies employed 

 Reduce 
consumption  Cesta básica    Outside help 0  1  2 3 

Group 1 66.7 85.7 33.3 9.5 23.8 38.1 28.6 
Group 2 52.9 76.5 35.3 11.8 35.3 29.4 23.5 
Total 60.5 81.6 34.2 10.5 28.9 34.2 26.3 

Over 60 percent of the sample reported reducing consumption due to food 

shortages. It should be stressed that many of these households, who live in poverty, 

normally have very limited and unhealthful diets and that even small reductions can have 

severe consequences. There is a scale in the severity of responses. Some households 

report that they never ran out of food but that meals were “meio devagar” – a little slow 

in coming around. For households that consume meat, it is the first dietary item to go. 

Households report reducing or eliminating all types of animal protein, except in the case 

of illness. These households consumed beans and rice. Other households that don’t 

regularly consume meat even in a good or “normal” year were forced to reduce the 

amount of beans that they put on the stove. Most people denied going hungry or 

“passando fome” rather they reported that times were tight or “apertado”. However, for 

many of the 23 households that reduced their consumption the difference is a matter of 

semantics, and pride. While the region is characterized by large-scale poverty and hunger 

there is also a question of pride in being able to support your family. In fact, it is likely 

that reduction in consumption is an underreported variable. Anecdotal evidence suggests 

that families send their children to school more frequently during times of hardship 

because of the school lunch programs. The quantity, quality and frequency of food vary 
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between schools and municípios but for some of these households this may be the only 

sustenance a child receives.  

The cesta básica is a staple food basket. Food baskets are monthly relief 

donations made in response to drought and come primarily from the federal government 

although there are NGOs that also distribute food. The monetary value of these baskets 

was around R$15 in 1998 and 1999. This value varied by município and month to month, 

which make its household contribution hard to quantify. In addition, delivery was 

inconstant and households rarely received the food donations 12 times a year. The basic 

cesta básica contains rice, beans, sugar, oil, corn meal, spaghetti and manioc flour. Even 

for the smallest families the quantity of food did not last for a month and in the larger 

families, did not last a week. Nevertheless, many families reported that the cesta básica 

was responsible for getting them through the toughest times.  

A third of the households report receiving outside assistance to help with their 

food needs. The vast majority of this help came from family members although some 

household reported receiving assistance from unrelated neighbors. This type of assistance 

normally flows from (grand) parents to (grand) children. Most of the older residents 

receive social security and use the money to help their children and grandchildren. 

Assistance is monetary or in commodities. While not included in the table many 

households also report that they “comprar fiado”, which means that they buy on credit 

from their local store. Although a vast majority of these stores boast signs saying that 
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they do not sell on credit, the owners are residents of the communities and are neighbors 

and relatives of the people in need and offer credit as a way to help people survive.  

Only four households were able to meet their food needs in 1998 and 1999 

without having to make changes in their food strategies (Table 4-19). Two of these 

households received social security income and the other two had the two highest 

household incomes for the entire sample. Over 60 percent of the households pursued 

more than one strategy. These figures indicate a population that is highly sensitive to 

drought.  

Table 4-19: Number of food related coping strategies 
 0 (%) 1 (%) 2 (%) 3 (%) 

Group 1 9.5 23.8 38.1 28.6 
Group 2 11.8 35.3 29.4 23.5 
Total 10.5 28.9 34.2 26.3 

This chapter has dealt primarily with the question of sensitivity to drought and 

associated coping strategies. Coping strategies are only one aspect of resilience. The 

“bouncing back” aspect of resilience is harder to address, primarily because most of the 

families are so poor to begin with that the idea of recovery or of bouncing back doesn’t 

make a lot of sense. Households earn enough to meet or almost meet the bare necessities 

every year. When they do not, they rely on government programs and outside assistance 

to help see them through the difficult times. Many families do not have anything to 

bounce back to. The households that sold or lost livestock are the only households that 

have something to regain. Forty percent of the households report reduction in animal 

assets as a result of the drought either through sales or death. But none of the household 
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divested completely as a response to drought. Dependent on the quality of the next 

agricultural seasons, most of these households feel that they should be able to rebuild 

their herds within a couple of years.  

This chapter demonstrates the need to look at everything encompassed by 

livelihoods and not take a piecemeal approach that looks only at agriculture or only at 

employment. Only 12 percent of the households were able to improve their agricultural 

production in 1998 and 1999 and only 27 percent were able to improve their employment 

income without depending on government transfers. However, not all of these households 

were better off in 1999. Rather, it is the combination of these two factors that determine 

the success of a livelihood strategy. Households make decisions in how to allocate 

financial and labor resources in order to best meet the needs of the family. This may 

mean taking losses in one area but making up for it in others. 

The greatest difference in the sensitivity of agricultural production is related to 

technology and to being able to plant the same size area every year. The most important 

factors regarding the sensitivity of cash income are related to the source of income and its 

relative contribution to the household. All households practice agricultural risk 

management strategies. However, these strategies do not change in the face of a drought 

prediction. Rather, these are strategies for living in a semi-arid climate and not 

specifically designed as drought related strategies. Most of the people do not have the 

ability to change their agricultural system or strategies to deal with a specific drought. 

They are constrained by marginalization, disenfranchisement and poverty. The dearth of 
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employment opportunities, particularly in neutral sectors, also limits a household’s ability 

to buffer against drought. The fact that nearly all of the households were forced to make 

consumption adjustments in response to livelihood impacts indicates a highly vulnerable 

population. Livelihood options that consider both individual and collective assets and 

resources are extremely limited. These limitations on the private side of vulnerability call 

for increased focus and response from the public side of vulnerability.  
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PART III: THE PUBLIC SIDE OF VULNERABILITY 

 

 

 

5. POLITICS AND POWER 

 

The limited ability of households to successfully respond to external risk factors 

argues for the need of a larger scale approach to vulnerability reduction, one that looks at 

the common elements that constrain or hinder households within a wider context. The 

public dimension relates less to particular opportunities and constraints, but rather the 

institutional and structural factors that help determine household level opportunities and 

constraints. Structural factors refer specifically to infrastructure, employment, land, 

water, education and health care, among others. Institutional factors include 

enfranchisement and political voice, marginalization, clientilism and patronage. This 

chapter begins with a discussion of the structural factors that influence drought 

vulnerability in Ceará by tracing the history of public activities and responses to drought. 

This is followed by a historical analysis of the institutional factors. The chapter concludes 

by looking at some of the more recent changes in the institutional context of the state and 

how these changes are furthering the possibility of even greater change in the near future.  
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The structural side of the public dimension 

Persistent vulnerability in Ceará is an artifact of two related processes; 

technologically driven solutions and a public sector infamous for its clientilism and 

patronage. Drought has been the focus of state policies for over a century, first because of 

the extreme drought-related impacts on the human population, but also because it was 

viewed as the principal limiting factor for economic development in the region (Lima 

2004:29). It was believed that improvements in production and productivity would lift the 

small farmer out of poverty and push Ceará along the road to modernization. If drought 

could be solved, then the doors would open up for growth and modernity. People who 

subscribed to this approach viewed drought from a purely meteorological vantage, that is, 

drought as defined by precipitation and evapotranspiration. This viewpoint does not 

consider the ways in which socio-economic or cultural attributes may mitigate or buffer 

against lack of rain. Due to the limited conception of the causal factors behind drought 

policy makers turned to technology in their search for solutions.  

The first technological solution was to store water. The first large public dam 

(Cedro Dam) was constructed in Quixadá, Ceará between 1881 and 1906. Then, in 1909, 

a drought-fighting bureaucracy was created: the Inspectoria Federal de Obras Contra as 

Secas (IFOCS), which later became DNOCS (Frota 1985:183). The major intent of 

DNOCS was to build the water supply infrastructure consistent with the technological 

approach (Magalhães 1993:193). Between 1909 and 1983, 275 large dams were built 

with the capacity to accumulate 14 billion cubic meters of water. In Ceará, these 
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reservoirs did not engender a major expansion in irrigated agriculture, and where large 

projects were introduced, they were beset by organizational and technical problems. 

During 1945-1950, government institutions made an additional effort to strengthen 

agricultural production, utilizing other technological means. New crops were introduced 

that were more resistant to drought and farmers were advised to adapt to the ecological 

conditions of the semi-arid region by planting hardier varieties of crops  (Magalhães and 

Glantz 1992:61).  

In the postwar era, the problem of drought was also addressed within a wider 

context of economic development and the overall commitment to modernization, 

primarily through industrialization and import substitution. The creation of the São 

Francisco River Power Company (CHESF) provided the energy for industrial 

development in the Northeast, and between 1950-1970 three major organizations were 

established to initiate and manage the regional modernization effort:  the São Francisco 

Valley Development Company (CODEVASF) installed a major irrigation program along 

the São Francisco River; the Development Bank of the Northeast (BNB) was created to 

provide the financing, much of it under subsidized credit programs; and the 

Superintendency for the Development of the Northeast (SUDENE) provided the overall 

management apparatus and oversaw the different development initiatives. As Frota 

(1985:265-284) has pointed out, the modernization push did little to reduce the 

consequences of drought, primarily because the majority of the rural population did not 

have access to the programs. 



 133

In 1970, another major drought compelled the government to reassess drought 

policies and mitigation strategies. On the one hand, a proposed solution was to reduce the 

population of the region through out-migration to the sparsely-settled Amazon. The 

Transamazonian highway system was constructed to channel the movement of people 

and goods, and in fact many families migrated out of the Northeast. On the other hand, 

policy makers sought to increase the resource base of small farmers. Various agrarian 

reform programs were designed to reduce the concentration of land resources and the 

overwhelming numbers of landless farmers. Under the military regimes of the decade, 

however, these efforts were resisted and never successfully implemented. 

During the 1980s, investment in the rural economy was expanded with major 

World Bank financing of a series of integrated rural development projects. These 

intensive efforts specifically targeted smallholder agriculture and involved the 

institutional collaboration of SUDENE (as manager), BNB (as financing agent), and 

DNOCS (for technical support). The projects centered around sustainable socio-economic 

development as a method of reducing vulnerability to drought throughout the Northeast 

through access to water resources, credit, promotion of non-agricultural income sources, 

education, and health care (Magalhães and Neto 1991:32). In the state of Ceará, several 

irrigation projects in the Jaguaribe Valley were developed under DNOCS during this 

period.  

During the 1990s, the World Bank continued to support programs intended to 

reduce the vulnerability of resource-scarce populations in Ceará. The inconsistent success 
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of this effort is a matter of intense debate in policy circles and underlines the complexity 

of socioeconomic change in the region. On the one hand, the technology position 

continues to be defended on the basis that subsistence agriculture is simply non-viable in 

a semi-arid environment. The transformation of rainfed farming to an export-oriented 

irrigated agriculture is the long-term solution. A countering position is that further 

investment in building human and social capital and an expansion of productive assets 

(including effective land reform) will increase the feasibility of semi-arid agriculture. 

Unfortunately, neither of these strategies can solve the short-term reality of extremely 

vulnerable populations. 

In line with the technology approach, FUNCEME was established in 1972 as an 

organ of the state government dedicated to the scientific study of drought and climate. 

One of the first programs launched by the FUNCEME was cloud seeding. In other words, 

the state went into the business of making rain. Needless to say, the program had no 

significant impact on drought reduction, though it did succeed in making FUNCEME a 

household word. In the 1980s, FUNCEME, with a substantial injection of financial and 

human resources, initiated a seasonal forecasting service based in part on ENSO data. 

Early in its role as climate forecaster, FUNCEME gained an unusually high level of 

prestige, reinforcing the expectation that science could thwart drought and reverse the 

negative consequences of climate variability. A large part of this reputation was due to a 

famous and somewhat apocryphal account of the 1992 drought that has been reiterated in 

both academic and government circles (Golnaraghi and Kaul 1995; Glantz 1996; Miller 

1997; Waldeck 1997; Orlove and Tosteson 1999). According to advocates, this 
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represented the peak of what a science and technology approach can provide in terms of 

drought mitigation. 

This recent appeal to science was channeled though the program entitled Hora de 

Plantar, or Time to Plant. This seed distribution program was based on the idea that crop 

production could be increased if farmers were advised of the optimal planting date and 

supplied with improved seed varieties. To determine appropriate planting times, 

FUNCEME generated daily soil moisture maps and maps representing the number of 

optimum days for corn and beans until the soil entered into a water deficit (Andrade 

1995). These maps were produced from reported daily levels of precipitation in each of 

the municípios, rates of evaporation, and soil types and characteristics. In general, when 

FUNCEME determined that the soil contained sufficient moisture for eleven consecutive 

days they felt confident in alerting SEAGRI that conditions for successful planting exist. 

The Secretary of Agriculture used this information in conjunction with climate and 

weather forecasts to initiate distribution of the seed at the optimal time. 

In 1991 the newly elected administration faced a series of challenges. Among 

these were low levels of production exacerbated by recurring droughts and low prices 

paid to producers of staple crops. The design of Hora de Plantar linked these two 

problems not only by distributing seed at the optimal planting times, but also by 

developing price supports designed to encourage production above and beyond household 
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consumption levels.F8F

9
F In taking advantage of an existing governmental organization 

(FUNCEME), the policy based the timing of seed distribution on climate conditions to 

increase overall seed germination and, thus, total production. While the importance of the 

program is often stressed in relation to drought years, it was designed to work just as 

well, if not better, in years with normal to high levels of precipitation. Distribution of 

seeds to farmers at the beginning of the growing season was not a new idea. Beginning in 

1987 governor Tasso Jereissati, initiated a program called Arrancada da Produção, or, 

“Jumpstart Production”. The novelty of the new program Hora de Plantar was that seed 

distribution would be based on meteorological and soil humidity information rather than 

being distributed at the beginning of the agricultural season or as seed became available. 

This, it was felt, would avoid inefficient use of the seed by the farmers who in the past, 

according to policy makers, had not planted at the optimal time. 

According to the literature, then governor Ciro Gomes initiated a ‘grassroots’ 

campaign to give credibility to the meteorological service, to promote drought resistant 

corn and bean varieties and to convince farmers to delay planting times until the 

government gave the go-ahead. The relatively high production levels in 1992 were due to 

government intervention, both in terms of information dispersal through grassroots 

activities and through seed distribution. This claim is supported by the fact that 1987 

precipitation totals were similar to 1992 totals, but production losses were considerably 

lower due to the lack of a forecast-based, government intervention. According to this 

                                                 
9 Information from a personal interview with ex-Secretary of Agriculture Enock Vasconcelos February 4, 
1999. 
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account, while precipitation was significantly lower than the historical annual average, 

crop production dropped only slightly. Although the measures initiated by the 

government have been extolled as a major success story, the claims have been subject to 

very little critical evaluation.  

In revisiting the 1992 agricultural campaign, neither the grassroots activities nor 

the production successes are similar to what is popularly portrayed. Although the well 

known story recounts the governor’s travel within the state’s rural interior to talk with, 

and inspire farmers, newspaper articles and an interview with the then Secretary of 

Agriculture Enock Vasconcelos, refer  to only two visits, one in the interior of the Cariri 

region and one to Sobral (O Diário, 1992). More significantly, it was not possible to 

reconstruct the production totals that are recounted in the media, and it is unclear where 

the well-cited figures originated. The following two tables compare the information that 

was distributed through media and academic channels with an archival reconstruction 

using state government sources. 

Much of the difficulty in reconstructing the statistics stems from the fact that the 

types of grains used to construct Table 5-1 are not specified. Various combinations of 

beans, corn, rice, sorghum and even manioc were used in an attempt to match the totals, 

with no success. The grains used in Table 5-2, the reconstructed tables, are corn, beans 

and rice. All of the production values come from IPLANCE, the Ceará state institute that 

publishes annual compendiums of statistics. The precipitation totals come from 

FUNCEME’s historical records.  
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Table 5-1: Three year production comparison from literature 

Year Precipitation 
(% of mean) 

Grain Production 
(in metric tons) 

Grain Production 
(% of mean) 

1987 70% 100,000 15% 
1992 73% 530,000 82% 
1993 60% 400,000 62% 

Source: (Miller 1997) 

Table 5-2: Three year production comparison from archival reconstruction 
Year Precipitation 

(% of mean)* 
Grain Production 
(in metric tons)** 

Grain Production 
(% of mean) 

1987 78% 238,755 36% 
1992 73% 394,920 61% 
1993 44% 182,922 28% 

* (FUNCEME 1999) 
**(IPLANCE 1989; IPLANCE 1995) 

The discrepancies between the tables are significant. In Table 5-2, the 

reconstructed production for 1987 is more than double what was originally reported, 

while 1992 reconstructed production is 25 percent lower compared with the previously 

published data. In addition to the statistical discrepancies, there are other important issues 

that arise from an investigation of this chapter in Ceará’s fight to solve for drought. First, 

the elevated production levels in 1992 were not repeated in 1993, nor in any subsequent 

year, even though the program Hora de Plantar was still in place until recently. 

Therefore, there is not evidence to demonstrate that the government seed distribution 

program and the climate forecast were responsible for the 1992 agricultural production 

results. In fact, Table 5-3 shows that only 53 percent of the 1997 sample population ever 

participated in the program. It is much more likely that the production totals in 1992 were 

the result of other external factors such as well-timed rainfall.     
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Table 5-3: Participation in Hora de Plantar 
 Past 1997 

Limoeiro do Norte 55.6 38.3 
Barbalha 64.2 49.4 
Parambu 41.3 21.3 
Boa Viagem 62.5 53.8 
Itarema 51.3 42.5 
Guaraciaba do Norte 44.4 43.2 
Total 53.2 41.4 

Statistics aside, this policy highlights the explicit policy dependence on science. 

In fact, this episode goes right to the heart of the technocratic and even arrogant approach 

that development and drought mitigation policies followed for over 100 years. This 

policy approach is based on a conception of the farmer as a child-like being; a naïve, 

ignorant and non-scientific person. It fails to recognize the years of farming conducted by 

individuals as well as the generations of experience handed down through the years. 

There was no acknowledgement of the scientific manner in which farmers observe and 

experiment, both in terms of planting strategies as well as improved seed varieties, or of 

their studied knowledge of local conditions. In fact, in order to increase production and 

guarantee a harvest, the government turned to scientists and technicians, many of whom 

had limited exposure to farming in practice, and who depended on large-scale models to 

make decisions about localized phenomenon.  

In all, government policies, rather than seek to reduce vulnerability to drought, 

sought to solve for drought. The technological focus of programs and policies, whether 

how to guarantee water supplies or how to improve agricultural practices, meant that 

wider issues of livelihoods and options were not considered. The indirect results of the 

narrow policies are evident in conversations with the people who live in the rural 
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communities. The lack of collective resources stems from a focus on technological 

solutions, which assumed that technology and modernization would naturally address 

these collective issues. This is not to say that efforts to improve water access and 

agricultural practices are undesirable, but that these technological solutions need to form 

part of a larger, more holistic policy approach to living in rural Ceará.       

 

The institutional side of the public dimension 

The institutional context in Ceará has influenced vulnerability in two ways. First, 

the level of clientilism circumscribes the voice and power of the population, who have 

little say over their own needs and desires. Second, a high level of corruption has eroded 

the impact of relief and development resources.  Clientilism has historical precedent in 

Ceará and goes back to the settling of the region by Europeans. While traditionally the 

elites were the Colonels who purchased their titles, today the clientilistic relations are 

upheld through other powerful political persons, who gain their status either through land 

or industry. Clientilism is relevant not only at the local level, but rather is a hierarchical 

process in which low level patrons are involved in a clientilistic manner with higher up 

patrons. These relationships continue up to the federal level (Lemenhe 1995).  

Clientilism has a significant impact on how politics and public policy are played 

out in Ceará. Traditionally, citizens in democratic societies select representatives through 

electoral politics. The representatives then have the responsibility of holding the State 
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accountable for meeting the needs of the population through implementation of public 

policy. On one hand there are the politics, through which persons are selected as 

representatives. On the other hand, there is the world of public policy in which the 

representatives serve the constituents through their contact with the State. In Brazil 

however, there is a single word – política – that serves a dual role for its two English 

counterparts – politics and policy. This dual meaning underlines the manner in which 

politics, policy and government function in Ceará. Política, in the sense of politics, has 

little to do with partisan arrangements and much more to do with developing power bases 

and alignments (Finan 2001). The frequent result is that política as politics becomes 

much more important than política as policy, as public figures struggle for self 

preservation through clientilistic arrangements. There is another word that, to a certain 

degree, reflects what we call politics. The difference is that politicagem is a pejorative 

and used only in a negative sense. It expresses the frustration and cynicism that many 

people feel towards política as politics. Frustration at being left out of the decision 

making process, and cynicism because the electorate is accustomed to seeing promising 

policy rhetoric subsumed within the world of política as politics.  

The clientilistic and patronage politics (in all its senses) of Ceará are played out 

through personal relationships, and there are many anecdotal examples that highlight the 

importance of these relationships. They also highlight the limited voice of the population. 

Frequently, politicians distribute money and resources directly to individuals, and act as 

if they were personal, rather than public resources. Money may be used to pay electric 

bills, buy medicine or food. Resources may be given to help build houses, or rides may 
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be offered to town or to the hospital. All of these activities are offered in return for 

political support. While elections are supposedly secret, politicians have ways of finding 

out which areas and individuals voted for them and reprisals for betrayals may be swift. 

As discussed in Chapter 5, income from a climate-neutral source is often the difference 

between a household’s ability to weather a drought or to suffer significant losses in 

income. Prefeitos are in charge of the largest source of these types of income and many 

do not hesitate to wield this power in the arena of electoral politics. 

Two examples are presented to demonstrate the range of ways in which 

clientilism and patronage may play out in the municípios. Both municípios in these 

examples have been in existence for at least 30 years. Since the municípios’ inception, the 

politics in each has been dominated by a single family. Political domination entails 

family members in positions of power including the prefeitos, heads of government 

agencies, directors of schools and large-scale landowners. Each of these families comes 

from a well-known specific district within their município. In the first example, the 

family in charge has faced limited political opposition throughout the years. All of the 

administrative departments are headed by family members, many of whom do not live in 

the município, but rather in the capital, Fortaleza. The family’s district is the most 

developed in the município. It has the best roads, the highest number of schools and 

medical facilities and has the fewest problems with drinking water. In the second 

example, the family in charge, while maintaining control for 50 years, has faced 

significant political opposition from another district of the município. Here, the home 

district is the least developed of the município. It can only be reached by four-wheel drive 
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vehicles, has no health care service or electricity and offers schooling only through the 8th 

grade. Rather, the region in which there is significant opposition shows the highest level 

of investment and change. It has some of the better roads, and better access to health care 

and education.  

In both these cases, clientilism undermines the application of resources. In the 

first, all the resources are directed towards the lands of the politically powerful family. In 

the second, none of the resources are directed towards the lands of the politically 

powerful family. In this counter intuitive example, the leading family was forced to make 

concessions to the opposition in order to maintain their position. They did not have to 

invest resources in their own district. Many of the individuals in the district were 

moradores who lived on land of the family members and whose votes thus, were 

guaranteed. In neither case, however, was there a participatory or transparent process of 

determining where resources were destined. Communities that were outside of the ruling 

family’s or opposition’s lands were systematically ignored during the policy process.  

Within the institutional context of a clientilistic and patronage based system, 

development and emergency efforts were frequently misapplied, diverted, or expropriated 

by individuals. The watering down of resources led to inefficient and ineffective and 

programs. According to Lima (2004:48) while DNOCS was the first organization to seek 

to solve Northeastern economic puzzle (through water management programs), due to the 

inherent contract of power held by the agricultural oligarchies, the government 

investments “não tiveram, sob nenhuma circunstância, a condição de transformar as 
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condições da produção social do Nordeste” – never had, under any circumstances, the 

ability to transform the conditions of social production in the Northeast.  

While many long-term development activities were funneled through the 

municípios, which resulted in resource mis-management, the emergency responses 

highlight the impact that the institutional context has had on rural Ceará. The size and 

extent of the corruption within the emergency response structure was so large and 

widespread that it earned the name indústria da seca, or drought industry. Historically, 

long-term development strategies and short-term emergency responses have not been 

complementary; rather they often competed for funding. This is because emergency 

responses were never planned prior to a drought occurrence. Even to this day, it is rare to 

encounter a drought response plan at the município level. Due to the last-minute nature of 

emergency plans, emergency responses never had previously determined budgets; rather 

budgets were determined as emergencies were declared (SEPLAN 1991:27). The 

emergency responses were grouped into four categories: 

• Creating a source of income for people who lost their employment due to 

the drought; 

• Guaranteeing drinking water; 

• Guaranteeing food supplies; and 

• Providing general assistance to the affected populations. 

Resources passed through a complicated bureaucratic hierarchy that included 

federal, regional, state and município level institutions. At the local level, resources were 



 145

applied by CMDC (Civil Defense Município Commissions). These commissions were 

often created and run by the local power structure, reinforcing clientilistic and patronage 

relationships. Lack of emergency planning and ex post facto resource allocation, meant 

that resources had to get to the population quickly, at the expense of regulatory oversight. 

The abuses common to this system are widely recognized and many stories of corruption 

have taken on almost legendary status.  

 Some of the more blatant rent seeking came through the work fronts, otherwise 

known as frentes de trabalho or bolsões. The importance of this income was stressed in 

the previous chapter, and eligibility and participation in the program were determined by 

the local committees, who in turn were often under the influence of the prefeitos. Filho 

and Souza (1987) provide a review of a number of newspaper articles from the 1970’s 

and 1980’s reporting on the abuses. Commonly, the vacancies in the program were 

awarded on the basis of political alliance. Many times each of the city council members 

(vereadores) received a given number of spots to distribute as they saw fit. In other 

instances, ghost workers were enrolled in the program. Other times the money simply did 

not make it to the workers. The distribution of food baskets suffered from the same types 

of abuses, and common complaints about the program reflect the opaque nature of 

recipient identification. 

 The actions relating to drinking water were no less corrupt or contentious. Many 

of the work front activities were directed towards the development of permanent water 

sources, either through reservoirs or wells. While these activities were funded with 
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federal monies, the assets themselves were often constructed on private lands. These 

landowners, in contradiction with federal law, sometimes prohibited access to the water, 

preferring to use it for crops and livestock. The carro pipa, or water truck, provided other 

opportunities for enterprising elites. The water trucks run predetermined routes to fill up 

private and public cisterns. Not only were the routes designed to the benefit of some, but 

the trucks were contracted locally. Thus, favored recipients, often family members of the 

prefeitos, earned lucrative, non-bid contracts to deliver water in the município.  

 The size of investment in emergency responses varied in accordance with the 

scope of the disaster. In 1983 for example, over $350 million was spent in the Northeast 

and more than 3 million persons were employed. In response to the 1987 drought nearly 

$200 million were spent and one million people employed (SEPLAN 1991). In 1998, the 

monetary investment climbed to $450 million in Ceará alone. While the programs did 

help mitigate the impacts of the droughts, little money was applied in a manner that 

helped reduce the local population’s long-term vulnerability to drought. The indústria de 

seca did little other than to line the pockets of the already wealthy elite. This is not to say 

that the impacts of the emergency programs were non-existent. Drought-related mortality 

rates have declined over the years and more people have access to water during non-

drought years. The overall impacts of the program were, however, very limited 

considering the size of the resources. 
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The changing historical legacy 

 The rather dismal historical legacy is changing. For example, since 1987, and 

Jereisatti’s Government of Change, the indústria da seca is no longer the powerful force 

that it once was and the name indústria da seca is no longer used. This does not imply 

that abuses and rent seeking no longer exist, but the scale of the problem has been 

reduced. There are several factors responsible for the changes (Tendler 1997). By 

mandating the creation of new local councils, of which the prefeito was but one of 12 

representatives, the state government reduced the amount of power of the prefeito and 

cronies, and set up oversight of program implementation. The State also imposed new 

rules on who could be enrolled in the program and the types of projects that could be 

undertaken using federal relief money. By targeting the poorest families and by requiring 

that projects be undertaken in the communities where the workers lived, the new rules 

sought to limit the amount of autonomy of individuals at the município level.  

 Beginning in 2002-2003 agricultural campaign the State ended the work fronts. 

Even with the changes making rent seeking more difficult, the program carried the 

burden of years of past abuse and continued to be viewed as a source of corruption. In 

place of the work fronts the State initiated the program Seguro Safra (Guaranteed 

Harvest), what they refer to as a crop insurance program. In essence however, it is a 

government transfer program that makes payments to farmers who have lost their crops 

due to drought, floods or pests. The federal, state and local governments pay most of the 

insurance premium. Participating farmers pay a nominal fee of around USD2.00 per year. 
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It is a distinct break from the cash-for-work approach of the past. The goals are to pay 

farmers for lost production and simultaneously break the clientilistic ties that were 

inherent in the indústria da seca.  

Other changes are also marking the future course of Ceará. The latest rural 

development plan for the State, Plano Sertão Vivo, diverges significantly from past 

approaches in at least three areas (SEAGRI 2005). First, it recognizes the futility of trying 

to solve for drought. Rather, the plan works to reduce overall vulnerability to drought. It 

conceptually links short-term emergency efforts with long-term development policies and 

recognizes that a long-term approach must focus less on technology and science and 

more on the institutional and structural context. More importantly, it approaches rural 

development policy from a holistic perspective and recognizes the need for coordinated 

planning at the state level. At the same time it stresses the importance of community 

participation, not only in the planning process, but as reflected by an overall increase in 

democratic participation. Plano Sertão Vivo was officially launched on July 19, 2005. 

Therefore, there has been no opportunity to evaluate the plan in practice. However, the 

paradigm shift explicit in the new approach is another promising step.  



 149

PART IV: A PROPOSED MODEL 

 

 

 

Part III of this dissertation argues that the persistent vulnerability of rural 

populations is determined by local experience and situation, and as with other social and 

environmental systems, local experience is shaped by larger scale phenomena. This is 

referred to as the public and private sides of vulnerability. In order to make reductions in 

vulnerability it is necessary to look not only at specific household environments but also 

the broader political economic forces that are reflected in local environments. The 

remainder of the dissertation centers around a proposed model for local and state 

planning that accounts for the need to reduce vulnerability to drought in Ceará, and which 

is founded on the belief that community participation is essential to the planning process. 

In doing so, it simultaneously addresses the public and private side to vulnerability.  

 

6. PROJETO MAPLAN 

 

As a guide for the discussion, Projeto MAPLAN (Participatory Mapping: a public 

tool for local planning) is presented as a successful application of the model. The project, 
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which was carried out during 2004-2005, represents the application of results and insights 

gained during the previous two research projects. The new project offered a unique 

opportunity for community members to express themselves in a way comprehensible to 

decision makers at both the local and state levels. By mapping vulnerability factors and 

desired changes, as defined by community residents, the project stimulated the 

participation of all sectors of the population and presented the information in visual 

format easily understandable by all parties. The maps and interpretations are used by 

communities and decision makers to facilitate dialogue and to monitor and assess public 

activities in the municípios.  

Conceptual foundation 

The conceptual foundation of the model responds to concerns raised in earlier 

chapters, particularly concerns relating to the public dimension of vulnerability. Three 

building blocks serve as the foundation for the model. The first is that participation by 

individuals and communities is fundamental. The second is that vulnerability reduction 

should be a primary goal for any type of long and short-term planning in Ceará. Finally, 

the entire planning process needs to be transparent, including; the initial diagnostic stage; 

decisions that allocate resources; monitoring; as well as the updating of the monitoring 

tools.  
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Figure 6-1: Conceptual model 
 

 

  Figure 6-1 presents the principal components of the planning model applied in 

Projeto MAPLAN. Any planning or policy development must first be based on a detailed 

analysis of the livelihood options and strategies of a population. This knowledge serves 

as the basis for understanding vulnerability and adaptive capacities. Explicit in the model 

is the recognition that drought will occur. Recognition, however, is not sufficient, and 

effective planning will need to develop complementary emergency and development 

plans. Effective long-term planning will reduce the impact of drought and smooth the 

process for recovery (March 2003). At the same time, even during the midst of a drought, 

people have needs that go beyond mere survival (Campanaro and Hepburn 2002). By 

developing a comprehensive approach, rather than competing for funding, as happened in 

the past, the different program aspects work to strengthen each other. Being prepared for 
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emergencies also means that responses do not have to wait until the level of human 

suffering has reached an unacceptable level. Rather, climate knowledge can be used to 

trigger responses. Climate knowledge refers to the sum of understanding about the 

climate in a given area, including trends, past experiences as well as forecasts and actual 

conditions.  

Public participation is implicit in each of the boxes in the model. The only way 

that stakeholders can take ownership of the process is through involvement in every stage 

of the policy process  (Blackburn, Chambers et al. 2000). Participation, as conceived in 

the model, is a process through which the primary stakeholders are able to communicate, 

discuss, decide and control many of the public resources and policy decisions that shape 

their lives. As such, participation is much more than simply recording input from public 

groups. Rather, it has fundamental consequences on the underlying planning structure 

and public policy paradigm. It specifically relates to the rights of citizenship and 

democratic governance (Gaventa 2002). True participation is imbued with rights, 

responsibilities, associated power and opportunities, and is critical to concepts such as 

ownership and empowerment.  

For several decades projects have incorporated social-level participation of local 

communities. In other words, communities were consulted on project implementation, 

which happened after most of the principal decisions had been made. Commonly, 

projects were designed at the state level. Representatives then sought out municípios that 

desired to participate in the projects. It is hard for a politician, as well as communities, to 
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turn down projects, even if they are not the most appropriate for the region. As a result, 

the interior is dotted with the remains of failed investments and unrealized projects. 

Every município has stories about inappropriate technologies and investments. For 

example, in one of the project areas, a small-scale factory was built to automate the 

production of cashews. The factory opened, but never functioned, and is now abandoned. 

The reason is simple; there is no cashew production in the area. But the government was 

offering financing for cashew factories, so cashew factories were built.  

True, active participation requires a shift in the way politics are approached 

(Blackburn, Chambers et al. 2000). This shift is begging to occur among state agencies. 

First, there is increasing recognition that superficial participation has negatively impacted 

past policy implementation, as in the case of cashew factories. Second, there is increasing 

agreement that in a democratic society, citizens have the right, and the responsibility, to 

actively participate in government. Some of this shift in perspective underlies the 

planning and development philosophy that is at the heart of the Plano Sertão Vivo.      

The notion that active participation is central to the success of planning, project 

design and implementation is not new, but that does not lessen the importance of the idea. 

Twigg (1998:8), for example, stresses that projects designed around stakeholders’ 

priorities and drawing on their capacities will have the best chance of long-term success. 

Participation, however, is not sufficient for bringing about true change. Nor, as in the 

case of Ceará, is a solely state-based approach appropriate to resolving issues of well-

being and vulnerability. Rather, appropriate planning and policy development are born in 
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the interface of civil society and the state (Heller 2001). Whereas previously, researchers 

and practitioners focused on the process of participation one hand, and accountability and 

transparency on the other, they are now increasingly working on both sides of the 

equation (Gaventa 2002:2). They seek to join participatory development approaches 

concerned with local knowledge, implementation, and monitoring and evaluation, with 

good governance approaches that are concerned with issues of legitimate representation, 

transparency and public accountability. Linking the bottom-up and top-down approaches 

of governance cuts a middle path between what Fung (2002:68) refers to as devolution 

and democratic centralism.  

 

Project methodology  

Projeto MAPLAN is the result of a multi-institutional partnership between the 

University of Arizona (UA), the Federal University of Ceará (UFC), the Secretariat of 

Local and Regional Development (SDLR) and the Ceará Foundation of Meteorology and 

Water Resources (FUNCEME). The project was carried out in eight municípios and is 

currently being expanded to an additional 10. Figure 6-2 is a diagram of the 

methodological approach used by the project. The approach is the result of the merging 

of two distinct, complementary, methodologies; Participatory Geographic Information 

Systems (PGIS), and participatory local planning.  
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Figure 6-2: Projeto MAPLAN methodology  

 

 The left column outlines activities directly related to PGIS; the right column refers 

specifically to planning activities; and the center column represents the intersection of the 

two methodologies. MAPLAN draws upon the strengths of both methodological 

approaches in a synergistic way. Geographic Information Systems are excellent 

administrative monitoring devices and have a natural agenda setting capacity (Snellen 

2000). This is due to the visual representation of data in the form of maps. Mapping is 

only one of the strengths of a GIS, but it is particularly relevant in rural Ceará, where 

there is a low adult literacy rate. Using maps as a basis of discussion permits the 

participation of many individuals who might otherwise be excluded (Al-Kodmany 2001).    

Visualization is a language common to most people; both technical and non-

technical. For some time, local knowledge has been recognized as critical to resource 
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management. However, there has been limited success in adequately integrating local 

knowledge into management strategies (Laituri and Harvey 1995). One emerging method 

is participatory mapping of local knowledge. For example, cognitive mapping of 

behaviors and environmental awareness is one way to represent local knowledge. This 

helps to place local and scientific knowledge on comparable levels, which facilitates 

interaction, reciprocal learning and negotiation (Alcorn 2000). Maps not only encourage 

effective public participation, they can serve as a bridge between the public at large and 

policy and decision makers.  

The use of GIS in policy and planning agendas is not without criticism. Criticism 

often stems from what is viewed as an elitist technology in which indicators and data are 

selected and manipulated by the few. For example, development indicators may be 

collected by state and national entities without the knowledge of the local populations. 

When this information is then used to identify planning priorities it has a disempowering 

effect on the populations (Al-Kodmany 2001). Of course this type of disempowerment is 

not exclusive to a GIS approach, although given the nature of GIS the results may be 

even more compelling. Because of the manner in which GIS output is produced (e.g., 

through a scientific procedure using proven algorithms and computers) and due to the 

types and quality of that output (e.g., large colorful, dynamic maps) it is equated a high 

level of legitimacy (Obermeryer 1998). As a result, a GIS and associated output can help 

define the type and extent of data used for planning and policy, as well as define the 

boundaries of discussion (Talen 2000). Due to the legitimizing effect of GIS, 
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practitioners face additional responsibilities and obligations to ensure that the results 

accurately and fairly represent the public contributions. 

Combining participatory techniques with GIS does not eliminate the criticisms 

directed toward the technology. In fact, without care, the legitimizing effects of a GIS 

when combined with a participatory approach can actually exacerbate potential problems. 

The fact that a process is ‘participatory’ does not say anything about the level and extent 

of participation. Including participation in word only may serve to reinforce the existing 

power relationships including the control of data and information by the elite. This 

concern is not unique to projects incorporating GIS. Many participatory projects work 

through local elites and by casting the work in a participatory light are able to legitimize 

their work (Harris and Weiner 1998). However, because use of a GIS can provide 

additional legitimacy to a process, care must be taken to ensure that participation is active 

and effective.  

Another criticism is that GIS has focused on technology at the expense of the 

social and political (Harris and Weiner 2003). However, as social scientists continue to 

employ GIS there is a concurrent shift in increased importance of the social and political 

aspects. PGIS researchers and practitioners today are cognizant of the obligations and 

responsibilities that are inherent in the process, and they concentrate on the sociopolitical 

and participatory aspects of their work (Harris and Weiner 1998; Jordan 2002; Kyem 

2002; Weiner, Harris et al. 2002; Harris and Weiner 2003). This shift in focus is 

facilitated by viewing the participatory process as the principal goal of the work. 
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Practitioners that focus on the GIS as the end result tend to overlook the human side. The 

key to a successful PGIS, one that considers participation as a foundation, is to regard 

GIS as a tool and not as an end in itself. Many PGISs produce high-quality maps. But the 

maps should be considered as outputs that can be used for analysis and decision support, 

and not considered as results. In the case of Ceará, while the maps are very useful from a 

planning and policy perspective, the true importance of MAPLAN is not to provide just 

another tool for decision making. Rather, the significant impact of the project, and of the 

model, is in changing the ways that public policy is constructed and implemented.  

These criticisms revolving around elitism and technocentrism have been at the 

heart of the GIS and Society debates since they began in the early 1990’s (Aitken and 

Michel 1995; Pickles 1995). These debates helped structure the methods and approaches 

used by communities and researchers. The use of PGIS continues to undergo significant 

scrutiny. This is due largely to the fact that PGIS is heavily context dependent. There are 

no hard and fast rules that are applicable across the board in all situations. There are 

however, guiding principles that help address concerns (King 2002; Weiner, Harris et al. 

2002; Waser 2003):     

• Access to information and tools – is access equitable both within and between 
communities? 

• Beneficiaries – are there communities or groups being privileged by the 
technology? 

• Knowledge – are different sets of knowledge represented in the GIS, and how can 
the material be presented in a contextually appropriate manner? 
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• Decisions - who decides what information to include in the GIS and how are the 
decisions made? 

• Dialogue – are all voices heard and equally respected both within the community 
as well as the NGO and governmental agencies? 

• Sustainability – are the resources and technical capacity sufficient to continue the 
PGIS? 

These concerns are not unique to a PGIS approach, and are similar to those found 

in the participatory development literature (Abbot, Chambers et al. 1998). The project 

methodology considers and seeks to appropriately address these concerns through the 

general project structure and the methods employed.  

Figure 6-3 presents a basic model for what constitutes participatory local 

planning. There are three necessary components; participation, perceptions and scale. The 

space of planning is the intersection of these three components. There are many different 

types and levels of participation and the way that it is defined within a model has 

significant impacts on questions of empowerment and marginalization. Craig et. al. 

(2002:5-6) list six levels of participation, from the least to the most participatory.  

1. The public’s right to know; 
 

2. Informing the public; 
 

3. The public’s right to object; 
 

4. Public participation in defining interests, actors, and determining agenda; 
 

5. Public participation in assessing risks and recommending solutions; and 
 

6. Public participation in final decision. 
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Figure 6-3: A model for participatory local planning 

 

The MAPLAN model advocates participation at the sixth level. In practice, 

however, particularly when working at decision scales that encompass the state, this is 

difficult. Nevertheless, one of the central goals of the methodology is to encourage 

participation at the highest level possible, and at the same time ensure that the 

participants’ output is recognized and valued by those who do make the final decisions. 

 In this model “perceptions” refer to all participant output including ideas, 

problems, solutions and goals that are highlighted by the participants. The MAPLAN 

model begins from the viewpoint that participants define the discussion agenda. This 

allows people the freedom to concentrate on areas of concern that are of primary 

importance to themselves. While this may seem basic to a participatory approach, it is in 

direct contradiction to the way that planning in Ceará was carried out in the past. Central 

to the concept of perceptions is the fundamental notion that output is recognized and 
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respected by those who make the final decisions. This recognition is required to make 

this a truly participatory process. 

 The third component is scale. Local planning scale is not fixed. The unit of 

analysis can be a neighborhood, a community or even a group of communities that have a 

common set of characteristics. What is important is that local planning is done with the 

participation of the residents, whatever the scale. Residents bring to the table not only 

local knowledge of problems and possible solutions, but also have their own visions and 

goals for the area. MAPLAN is carried out at a variety of scales. For diagnostics, the unit 

of analysis is the community. However, Community Sectors (SEC) were used as the basis 

for defining goals and priorities. The definition of a SEC is explained below, but in 

essence they are groups of related communities that have common characteristics. Plans 

are developed at the município level and incorporated into regional and state plans.  

 

Project methods 

The following sections discuss in detail the activities carried out during the 

Projeto MAPLAN pilot. It presents the activities as a specific application of the larger 

model, recognizing that many activities are specific to the context of Ceará. Figure 6-4 

outlines the project implementation in seven discrete phases. In practice, the phases are 

not discrete, and many activities occur simultaneously. Each phase consists of activities 

related to the overall project as well as technical activities related to the GIS. For 
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presentational clarity the technical GIS activities are presented separately, following the 

discussion of general project activities.  

Figure 6-4: Project implementation phases 

Preparation: 

• Selection of municípios; 
• Initial contact with municípios; 
• Secondary data collection; 
• Initial presentation; 
• Training local partners; 
• Initial community contact. 

Diagnostic: 

• Workshop no.1; 
• Data base development. 

Mapping: 

• Map creation; 
• Index of vulnerability elements. 

Priority identification: 

• Workshop no. 2; 

• Map verification; 

• Inventory of solutions. 

Results: 

• Report writing; 

• Presentation and distribution of results. 

Plan development: 

• Community dialogues; 
• Plan writing; 
• Training local partners; 
• Proposal writing. 

Monitoring and evaluation: 

• Updating maps; 
• Community dialogues. 
 

 

PROJECT ACTIVITIES  

Preparation: The preparation phase encompasses all activities leading up to the first 

community workshop. The development philosophy of SDLR is to work with the poorest, 

most needy municípios. The identification of municípios to participate in the pilot 

program was based primarily on the Município Development Index (IDM), created by 

IPECE. The index measures the availability of services, such as education and health 
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care, as well as existing infrastructure, such as water and roads, to provide a general 

snapshot of município development. The project targets municípios with low IDM and 

includes other logistical factors such as the municípios’ geographical proximity to one 

another. 

Once municípios are identified, SDLR invites the prefeitos to attend a 

presentation of the project goals and objectives. Following a general discussion the 

prefeitos are asked to return to their municípios to discuss the project and to measure the 

level of interest in participating. In order to avoid a simple “yes” answer, and to increase 

the level of commitment of the prefeitos, the prefeituras are asked to make financial and 

resource contributions to the project. The municípios become responsible for helping with 

local logistics, informing the public and for providing transportation and meals for 

workshop participants. During the pilot, several municípios declined to participate.  

The next step is to collect secondary data. This is done in libraries and offices as 

well as in the field. There are several sources of information useful for initial inquiries 

about a município including government statistics and reports, NGO documents as well 

as university research. In addition, conversations with individuals within the municípios 

are fundamental to understanding the general situation and to help direct the work. These 

conversations take place before, during and after the presentation of the project to the 

general population. Prefeitos schedule a local presentation that has an audience made up 

from as wide a variety of representatives as possible, and that is open to all. The 
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introductory meeting provides the first opportunity to directly communicate with 

município residents, to explain the project objectives and receive feedback.  

The second goal of the first visit is to identify individuals who are interested in 

working as local partners. These people are referred to as local promoters. The teams of 

local promoters have members from the prefeitura as well as from civil society. After the 

general presentation volunteers are called for, who meet separately to discuss in greater 

detail the responsibilities and time demands for the local promoters. These individuals, 

who serve as the communication axis, are vital to the success of the project (see Figure 6-

5). They are involved in every aspect of the project after the município has decided to 

participate. They attend a week long training session, help improve the base map, identify 

locations for the workshops, inform and invite the communities to participate, help with 

logistics, actively participate in the workshops and participate in the dissemination of 

results.  
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Figure 6-5: Communication diagram 

 

 There are two training sessions during the course of the project. Both are designed 

not only to teach methods, but more importantly to explain project aims so that 

individuals are able to actively participate in the design and execution of the project in 

their município. The first training is designed to expose the local promoters to the theory 

behind the project, to understand the project objectives, to develop detailed work plans 

and to simulate workshop activities. Other activities include continuing to improve the 

base map, identifying workshop locations and identifying the SECs. 

 The workshops are held in central locations outside of the município centers. 

Participants are invited from neighboring communities. Ideally, between 20 and 30 

communities should be included in one workshop location. Workshops that have more 

than 30 communities represented are generally too large, and the quality of the work 
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diminishes. Municípios in the pilot program had between one and five workshop centers, 

depending on the total number of communities. The communities in a regional workshop 

are further divided by SECs. A SEC does not represent an actual political or 

administrative boundary, but rather it identifies a group of communities that are 

considered as a single unit for planning purposes. From a planning perspective it makes 

sense to group communities because many have fewer than 10 families, and in some 

municípios over half of the communities have fewer than five families. Each workshop 

region contains many communities which form several SECs. There is no specific rule 

for defining SECs because the situation in every município is different. There are 

however, four basic elements that help to determine how the communities are grouped. 

1. Space: all of the communities in a SEC must be contiguous. 

2. Geography: a SEC may be composed of communities that share common 

geographic characteristics (e.g. water basin, plateau etc.) 

3. Population: a SEC needs to have a minimum population that is determined by 

planning and policy needs. 

4. Social interaction: the communities in a SEC should have common social 

relations or ties. This may be through public services (e.g. education, health care, 

recreation etc.) or through familial relations. 

The last step in the preparation phase is to initiate contact with the communities 

themselves. This is done by the local promoters who convene a series of meetings in the 
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communities to present the work and to issue invitations to participate in the upcoming 

workshops. Community representation is a key issue for a successful workshop and 

introductory meetings are very helpful in this regard. First, people understand why 

workshop will take place, reducing unrealistic expectations. It also provides the 

opportunity to extend invitations to all community residents, thereby avoiding situations 

where only community leaders participate. 

Diagnostic: The diagnostic phase begins with the first workshop. As mentioned 

previously, the diagnostic is undertaken at the community level. As such, it is imperative 

that the base map be accurate, particularly in regards to errors of community inclusion 

and exclusion. For project purposes, communities are defined as any location where there 

are permanent groups of housing that are recognized by a place name. Communities 

range in size from one family to over 2,000 families in the município centers. 

Independent of community size, all communities should have representatives at the 

workshop.  

 The objective of this workshop is to develop a community level diagnostic that 

reflects issues, concerns and ideas of the participants. Therefore, the meeting facilitators 

do not arrive at the workshop with a predetermined list of factors to discuss. On the 

contrary, much of the time is dedicated to discussions and debate about what type of 

information the diagnostic should include. In general terms, the diagnostic includes 

information relevant to quality-of-life issues, as well as characteristics that the 

communities consider potentialities. Once inventories of limiting and enabling elements 
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are made, the groups begin to talk about the elements in relation to each of the 

communities. The result is a diagnostic that presents relative measures in order to make 

comparisons between communities.  

 It is important to stress that the comparisons are not absolute, but rather are based 

on relative measures. Some elements may be relative in terms of severity (e.g. road 

conditions) while others are compared in terms of availability (e.g. distances to the 

nearest schools). The goal is to understand the relative situation of every community for 

all of the elements. These measures are valid only within municípios and cannot be used 

to make comparisons between municípios. For example, in Senador Sá, all communities 

are accessible by car during the dry season, but some are isolated during the rains. These 

are the communities relatively worse off. In Poranga, some of the communities never 

have motorized access at any time of the year. These are the communities relatively 

worse off. In the two municípios the situations of the worse off communities are different. 

Figure 6-6 highlights the difference between an absolute element and a relative element 

in relation to the availability of drinking water for a community.  
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Figure 6-6: From absolute to relative elements 

 

 Not all of the elements identified in the groups can, or should be, assigned relative 

values during the workshop. Some of the common elements identified but not assigned 

values are; lack of public investment, lack of recreational opportunities, lack of 

community organization, lack of the presence of public institutions and lack of public 

assistance to farmers. The justifications for deciding not to assign values fall into three 

general categories. 

1. Geographic variation: some of the elements identified by participants, such as 

lack of police protection or post offices, do not vary spatially. 
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2. The ability to convert an element from absolute to relative: lack of community 

organization is an example of a commonly cited multi-faceted, conceptually broad 

problem that is difficult to make relative comparisons. 

3. Lack of information: the lack of adequate housing and sanitation requires data that 

is not always available from the workshop participants themselves. This type of 

information may be collected after the workshops.  

The fact that these items are not assigned relative values during the workshops does not 

lessen their importance, however. Information that does not readily lend itself to spatial 

representation is still included in the written reports.  

Mapping: All of the activities relating to the technical aspects of map production are 

presented below in the section that discusses GIS activities. 

Priority identification: There are three primary objectives for the second workshop. The 

first is to verify the maps. During the mapping phase, maps are created for all of the 

elements that were assigned values during the diagnostic workshop. The second 

workshop provides an opportunity to correct any errors. Map verification is done in the 

plenary session and all participants are invited to examine the maps, not only to look for 

errors, but also to begin to use the maps in an analytical way. The second objective is to 

discuss priority activities for each SEC. Priorities are not limited to the elements 

represented on the maps; rather the debates are open to any factor, whether discussed 

during the previous workshop or not. Following the workshop, maps are also made that 
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reflect the different priorities for each SEC. The final objective is to further the 

discussions relating to the identified priorities. This provides participants the opportunity 

to reflect on possible causes of principal problems as well as potential solutions.  

Results: The fifth phase is designed to disseminate the results. First, reports are written 

for each município that refer specifically to each workshop. The reports are formally 

presented by SDLR to the prefeitos or other representatives of the prefeitura. In addition 

to simply presenting the results, this meeting also offers an opportunity for the state and 

município governments to begin to analyze the data and ways in which they can work 

together. Reports are also distributed in the communities where the workshops are held. 

They are kept in public institutions where all community members have access to the 

documents. People are encouraged to access the documents and to analyze and use their 

content in their dialogues with local policy makers. Full reports are also available on the 

internet. 

 In essence, the reports are presentations of the discussions and debates that 

occurred during the workshops and are supplemented with maps and an analysis of the 

município. In the report, each map is accompanied by textual description of the map and 

important related information. During the diagnostic workshop population totals are 

recorded for each community and are used to provide summary statistics indicating the 

number of families in each class of the mapped elements. These summary tables are 

complementary to the information represented by the maps. The following pages present 

introductory information for each element and the full set of maps and summary tables 
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that were prepared for the município of Poranga, Ceará. While a full technical report 

contains much additional local contextual information, the maps, tables and summary 

paragraphs below provide an idea of the types of information that are available in the 

reports. The information contained in the maps comes directly from participant input. The 

two exceptions are the maps representing the percentage of households with toilets and 

the percentage of houses made of taipa construction.  

Map 1: The number of families per community 

 The first map presents the number of families per community. This information is 

supplied by workshop participants.  

Table 6-1: The number of families per community 

Communities Total families Total rural 
families Class 

N % N % N % 
1 – 9 82 77 263 10 263 16 

10 – 25 8 8 151 6 151 9 
26 – 50 6 6 219 8 219 14 

>50 10 9 1995 76 995 61 
Total 106 100 2628 100 1628 100 
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Map 2: Rainy and dry season water sources 

 These two maps show the sources of drinking water for the communities during 

the rainy and dry seasons. There are six principal sources of water in Poranga; artesian 

wells (poço artesiano); shallow holes dug along in and alongside riverbeds (cacimba); 

drilled, cased wells (poço profundo); shallow, dug wells (cacimbão); and running surface 

water (riacho corrente). Communities in red have no local source of water. Households 

in these communities either pay to have water delivered or they walk several kilometers 

everyday to collect water from the nearest source. The water is carried by hand, on 

bicycles or on donkeys. 

Map 3: Drinking water status 

 Attributes for the map of drinking water status were assigned based on a number 

of factors; seasonal availability of water, quality of water (pollution levels and salinity) 

and the distance to the source. Red indicates communities that suffer from a shortage of 

water even during years with average rainfall. Many of these communities have water 

sources during the rainy season, but these dry up during the dry season. Yellow indicates 

communities that don’t suffer from a lack of water, but whose water sources are either 

polluted or saline. Pollution sources are animals, lack of sanitation facilities and erosion. 

As the volume of water decreases during the dry season the pollution and salt loads 

increase substantially. Blue represents communities that have consistent sources of 

potable water, even during droughts.   
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Table 6-2: Drinking water status 

Communities Total families Total rural 
families Class 

N % N % N % 
Red 18 17 181 7 181 11 

Yellow 36 34 269 10 269 17 
Blue 52 49 2178 83 1178 72 
Total 106 100 2628 100 1628 100 

 

Map 4: Road conditions 

 The map of road conditions is based upon the ease and type of access. Poranga is 

spread across a series of low mountains and valleys. There is paved access from the 

lowlands to the município center. The federal highway, however, that links Ceará with its 

neighbor Piaui, is not paved. Red represents communities that are not accessible by any 

type of motorized transport. Some communities cannot be reached even by bicycle. 

Yellow indicates communities that are accessible only by vehicles with four wheel drive 

and that may also be inaccessible during the rainy season. Communities in blue are those 

accessible by passenger automobiles.  

Table 6-3: Road conditions 

Communities Total families Total rural 
families Class 

N % N % N % 
Red 31 29 177 7 177 11 

Yellow 65 61 1134 43 1134 70 
Blue 10 10 1317 50 317 19 
Total 106 100 2628 100 1628 100 
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Map 5: Electricity service 

 Communities in red are those that are outside of the electrical grid, while 

communities in blue have electrical service. During the time of the workshops Poranga 

was undergoing a large expansion of electricity service. While many communities were 

still without power, participants felt that these communities should nevertheless be 

differentiated from those that were not with in the expansion area. These communities are 

represented by the color yellow. When the map is updated in the next few months, it is 

likely that it will present an entirely different reality.  

Table 6-4: Electricity Service 

Communities Total families Total rural 
families Class 

N % N % N % 
Red 56 53 162 6 162 10 

Yellow 22 21 150 6 150 9 
Blue 28 26 2316 88 1316 81 
Total 106 100 2628 100 1628 100 

 

Map 6: Location of health centers and their coverage regions 

 There are many different types of access to health care in Poranga. The only 

service not represented on the map is the visits of the Agentes de Saúde (Health Agents). 

These are state employees who visit households to help with preventative health care, 

particularly for mothers, infants and children. These agents visit all of the communities. 

The PSF visits are monthly visits of a doctor, nurse and nurses assistant. The team sets up 
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in a home or public building and provides preventative care as well as diagnostic services 

and treatments. The only health center (posto de saúde) in Poranga provides weekly 

service. The medical team is comprised of a doctor, dentist, nurse and nurses assistant. 

The hospital is the only location for additional specialists such as obstetricians or 

orthopedists, but they do not have hours every day.  

Table 6-5: Location of health centers and their coverage regions 

Communities Total families Total rural 
families Class 

N % N % N % 
No health center 95 90 801 31 801 50 
PSF visits 9 8 577 22 577 35 
Health center with irregular service 1 1 250 9 250 15 
Hospital with regular service 1 1 1000 38 0 0 

Total 106 100 2628 100 1628 100 

 

Map 7: Location of all schools and coverage region for elementary schools 

 The public school system in Brazil consists of elementary schools (ensino 

fundamental) for grades one through eight, and secondary schools (ensino médio) for 

grades nine through 12. In many of the smaller towns elementary schools only go through 

4th or 5th grade. These are referred to as elementary school – incomplete. In all of the 

municípios secondary schools were located only in the município centers.  
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Table 6-6: Location for all schools and coverage region for elementary schools 

Communities Total families Total rural 
families Class 

N % N % N % 
No school 75 71 233 9 233 14 
Elementary school - incomplete 19 18 398 15 398 25 
Elementary school - complete 11 10 997 38 997 61 
Elementary and secondary schools 1 1 1000 38 0 0 

Total 106 100 2628 100 1628 100 

 

Map 8: Location of public telephones 

 The process by which telephones are introduced to communities in rural Ceará 

begins with public phones. Once a determined number of public phones are installed in a 

community and the demand is high enough, private lines are also installed. In the map, 

red represents communities that do not have public phones. Blue indicates the 

communities that have public phones. Two of the communities, Poranga and Buritizal, 

also have private lines. There is no cellular coverage in the município.  

Table 6-7: Location of public telephones 

Communities Total families Total rural 
families Class 

N % N % N % 
Red 93 88 564 22 564 35 
Blue 13 12 2064 78 1604 65 
Total 106 100 2628 100 1628 100 
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Map 9: Percent of households with toilets 

 Information on the number of toilets and housing construction did not come from 

the workshop participants. The Health Agents maintain information on the households 

along their route. Included in this information are data relating to sanitation and house 

construction. Local volunteers aggregated the household level information by 

community. The table compares the percent of households with toilets with the size of the 

communities. For example, over 50 percent of the included communities with one to nine 

families have toilets. Three communities with more than 50 families have toilets in less 

than 25 percent of the houses.  

Table 6-8: Percentage of households with toilets 
Percent of households with toilets (%) 

0 1-25 26-50 >50 Number of 
families N communities 

N % N % N % N % 
1 - 9 46 1 2 0 0 4 9 41 89 

10 – 25 4 0 0 1 25 0 0 3 75 
26 – 50 3 0 0 1 33 0 0 2 67 

> 50 7 0 0 3 43 0 0 4 57 
Total 60 1 2 5 8 4 7 50 83 

 

Map 10: Percent of houses made of taipa construction 

 Data collection for housing construction was the same as for the number of 

bathrooms. The table, which is similar to the table for toilets, compares the percent of 

houses made of taipa construction with the size of the communities. Taipa houses are 

constructed of sticks and mud. They are small constructions with dirt floors. Elimination 
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of taipa houses is a federal health and development goal because the houses are hosts to 

the Barbeiro insect, a carrier of Chagas disease.  

Table 6-9: Percent of houses made from taipa construction 
Percent of houses made of taipa construction 

(%) 
0 1-25 26-50 >50 

Number of 
families N communities 

N % N % N % N % 
1 - 9 46 28 61 6 13 6 13 6 13 

10 – 25 4 2 50 0 0 0 0 2 50 
26 – 50 3 1 33 1 33 0 0 1 33 

> 50 7 1 14 5 72 1 14 0 0 
Total 60 32 53 12 20 7 12 9 15 

 

Map 11: Location of income generating activities 

 During the diagnostic, participants discussed the types of income generating 

activities in their communities. The maps represent the most common activities. In the 

past, income generating projects have tried to introduce activities that had no history in a 

community and of which the residents had no experience or knowledge. Mapping income 

activities is a way to visualize the centers and extent of current activities and to think 

about ways in which these activities can be expanded.   

Map 12: Priority problems by SEC 

 This map presents priority problems as they were determined by SEC 

representatives. The maps provide a general understanding of the principal constraints 

faced in the communities. They are complemented with more detailed information that 

came from workshop proceedings. These discussions provide insight into why the 
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problems are priorities, their relationship with other issues, specific contextual 

information for each SEC and inventories of potential solutions.  

Map 13: Index of vulnerability elements 

 Attributes for vulnerability elements are numerical, and vary between one and 

four. This map is based on the sum of the attribute values for six of the elements. The 

minimum score possible is 6, the maximum is 20. The scores were divided into four 

categories. The red category is comprised of communities that received a score of less 

than 10. The yellow category is made up of communities that received a score greater 

than nine and less than 13. Green represents communities with scores greater than 12 and 

less than 17. The two communities in blue had scores greater than 16. The elements were 

not weighted prior to summing. Weighting needs to be specific to a particular type of 

hazard or event. The map however, is designed to be used for general planning purposes 

and represents the overall condition of each community in relation to the others.    

Table 6-10: Index of vulnerability elements 

Communities Total families Total rural 
families  Class 

N % N % N % 
Red 58 55 153 6 153 9 

Yellow 34 32 333 13 333 21 
Green 12 11 892 34 892 55 
Blue 2 2 1250 48 250 15 
Total 106 100 2628 100 1628 100 
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Map 14: Index of vulnerability elements by number of families per community 

 This map is a tool designed to help participants and policy makers to help identify 

priority communities and regions. As in Map 13 the color red represents the communities 

in the most critical situation, yellow and green are intermediate categories and blue 

represents communities in the least critical situation. Unlike Map 13, however, the colors 

are divided into shades that correspond to the number of families in each community. 

There are, for example, a large number of communities in a critical situation (red). An 

analysis of Map 14 indicates that all of these are small communities with fewer than 10 

families. Similarly, while most of the Class 2 communities are small, there are several 

with between 10 and 25 families and one community with more than 25 families.
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Figure 6-7: The number of families per community 



 183

Figure 6-8: Rainy and dry season water sources 
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Figure 6-9: Drinking water status 
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Figure 6-10: Road conditions 
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Figure 6-11: Electricity service 
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Figure 6-12: Location of health centers and their coverage regions 
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Figure 6-13: Location for all schools and coverage region for elementary schools 
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Figure 6-14: Location of public telephones 
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Figure 6-15: Percentage of households with toilets 
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Figure 6-16: Percent of houses made from taipa construction 
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Figure 6-17: Location of income generating activities 
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Figure 6-18: Priority problems by SEC 
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Figure 6-19: Index of vulnerability elements 
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Figure 6-20: Index of vulnerability elements by number of families per community 
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Plan development: Once the results are disseminated, the communities and local 

officials have public discussions to determine the outline of a município development 

plan. State planning experts assist in this process and provide direction and advice. The 

plans include identification of priority regions and the types of activities appropriate for 

each region. They also lay out long and short-term goals as well as a time table for 

completing each step. The entire process uses the workshop results to guide the 

discussions and to justify decisions.  

This phase also includes a second round of training for the local promoters. The 

second training session is dedicated specifically to proposal writing. The types of 

proposals to be written are determined ahead of time, but they must be based on the 

município plans developed during the course of the workshops and town meetings. The 

proposals are not technical; rather they are propostas sociais, or social proposals. They 

are justifications for initiating the process of researching and writing a technical proposal. 

The training is conducted by SDLR and at the end of training each município will have 

one or two proposals ready for submission to the agency. Although the proposals are 

specific to SDLR, the training also teaches the participants how to search for funding in 

other state agencies as well as private national and international sources.  

Monitoring and Evaluation: As the diagram shows (Figure 6-4), the project is not 

simply a process for creating a development plan. The goal is to provide a model by 

which citizens are able to actively and effectively participate in the policy process. Thus, 

once the diagnostic is finished, the plans are developed and projects are written, the 
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process has only just begun. In fact, the entire series of activities is designed to repeat on 

a regular basis. The maps are dynamic. Through continuous updating, it is possible to 

track public projects, which also encourages accountability of the public officials. By 

committing to use a transparent and public tool to help define policy, officials are also 

committing to be evaluated by the same tool.    

 

GIS ACTIVITIES 

Preparation: The base maps that are used in the project are made available from 

FUNCEME and IPECE. The DWG files are digitized versions of SUDENE maps, based 

on aerial photos from the end of the 1960s. The maps, at a scale of 1:100,000, provide 

information on hydrology, elevation, roads, political–administrative boundaries and place 

names for the more important communities. The original SUDENE maps did not show 

the actual location of communities, but simply provided names on the maps. Maps of 

reservoirs were also provided by FUNCEME and are based on Landsat TM images.  

 In the last 10 years these maps have been digitized. In an effort to address errors, 

IPECE formed a partnership with the Brazilian Institute for Geography and Economy 

(IBGE) and the National Health Foundation (FUNASA). Together the institutes 

developed procedural rules for determining where to place the location of communities 

based on the information on the original maps. In addition, IBGE employees, who are 

responsible for the national census, and FUNASA employees, who visit every domicile in 
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each município, underwent training and have begun to record the geographic coordinates 

of each community using GPS units. The updated community files are in Shape format.  

  Even after the corrections made by the partner agencies, the maps contain 

numerous errors of inclusion and exclusion. This is due not only to errors in the original 

SUDENE maps, but because rural Cearanses are very mobile. Landless families in 

particular, often move in search of better conditions especially during years of drought. 

Combined with the fact that many communities are comprised of only a few families, this 

makes the localization of communities a dynamic process, one that varies in accordance 

with the mobility of families. Many communities on the maps no longer exist and 

likewise, many communities exist that are not represented on the maps.  

It is essential to the success and legitimacy of the project that every community is 

represented on the maps. The first opportunity for correcting the errors is during the 

initial visit to the município when the project is presented to the general public. Large 

maps are taken to the meeting and groups of citizens help to make corrections based on 

their knowledge of the area. The local promoters also help make corrections during the 

first training session. The final and most accurate corrections occur during the first 

workshop when residents from neighboring communities meet to discuss local issues.  

Diagnostic: Maps are used during the diagnostic to help during the discussions. These 

maps provide information on roads and water and help to understand the relationship 

between the communities. During the diagnostic, participants have the opportunity to 

make further corrections to the map. Results from the diagnostic workshop are 
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incorporated into the data base and each relative element is attributed a value. In the 

example below (Figure 6-21) the numbers for water represent relative classes in relation 

to potable water. The 1s are for communities that experience water shortages every year, 

the 3s are for communities with guaranteed, quality sources of water and the 2s are for 

communities that have constant sources of water, but where the water quality is low. 

Figure 6-21: Example segment of data base 
ID COMMUNITY WORKSHOP SEC WATER_RAIN WATER_DRY WATER FAMILIES ENERGY 

1 Altamira Santana 5 river cacimba 2.00 5.00 3.00 

2 Atoleiro Cachoeira 2 river none 1.00 7.00 1.00 

3 Bijo Sede 7 dug well dug well 2.00 3.00 1.00 

4 Boa Vaca Cachoeira 2 dug well dug well 2.00 6.00 1.00 

5 Bananeira Buritizal 1 spring spring 3.00 1.00 1.00 

6 Barra Santana 5 river cacimba 2.00 9.00 3.00 

7 Barrinha  Sede 7 spring spring 3.00 4.00 1.00 

8 Bem Bom Cascavel 4 river cacimba 2.00 2.00 3.00 

9 Bicó Cascavel 4 well well 3.00 8.00 3.00 

10 Bom Jesus Sede 7 artesian artesian 3.00 50.00 3.00 

11 Brejinho Cachoeira 3 dug well dug well 2.00 8.00 1.00 

12 Brejo Sede 7 spring spring 3.00 1.00 1.00 

13 Bulandia Sede 7 spring spring 2.00 5.00 1.00 

14 Buriti Buritizal 1 well well 3.00 118.00 3.00 

15 Buritizal Buritizal 1 well well 3.00 250.00 3.00 

 Mapping: On most maps, communities are represented by point features. Occasionally, 

in order to compare community attributes, the point features vary in size, color or shape. 

For example, the size of a point on a map may vary in relation to the population of a 

town; the larger the town, the larger the point. For project purposes, it was decided not to 

use point features. Rather, the maps utilize polygon features to represent the 

communities. Polygons permit a rapid assimilation of the map information and help to 

understand trends and patterns in the distribution of infrastructure and services. It is 

important to note that the polygons are not related to administrative boundaries or to the 

size of the community, but simply serve as a tool to visualize the overall patterns.  
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 The polygons are created in ArcGIS using the Thiessen Polygon algorithm. The 

algorithm creates polygons by first connecting each point feature (community) to the 

nearest point features (communities), forming triangles. The connecting lines are 

perpendicularly bisected to create the polygons. The resulting polygons have boundaries 

that define the area that is closest to each point (community) relative to the other points 

(communities). Each of these polygons shares the same attributes that were assigned to 

the communities and maps are created for each of the elements. 

Priority identification: During the second workshop the maps are presented and verified 

and any necessary changes are noted and later effected in the database. The priorities 

identified for each SEC are also treated as attributes in the database in order to create 

maps of priorities. 

Results and Plan development: There are no specific technical activities involved in 

these phases.  

Monitoring and Evaluation: The technical aspects of monitoring are straightforward. 

Because the base maps are already created, future map updates are concerned mainly 

with updating element attributes. However, there is always the possibility that new 

communities may appear or that others may cease to exist, and the team needs to be 

aware of these changes. None of the municípios have the capacity to develop and 

maintain a GIS. This capacity exists only at the state level. Therefore, in order to update 

attributes and monitor changes through time, the data needs to be available on-line. Local 

promoters have the ability to continuously update the database and access results.  
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Project outputs and results 

The eight participating municípios were divided into two groups of four. Work in 

the first group was initiated in January, 2005 with the initial presentation to the prefeitos. 

Visits to these municípios were completed in March. Work in the second group began in 

March and the last visits were made June. All of the required outputs were finished by 

July, 2005. These outputs include technical report writing and information dispersal. 

Reports were presented to representatives of the prefeituras and also made available to 

workshop participants through local public institutions such as schools, churches and 

worker associations. Finally, all of the output was placed on a project website where it is 

available for download.  

Local promoters from the first group were trained in proposal writing at the same 

time the first visits to the second group began. Prior to the training session, project 

reports were presented during a dialogue with SDLR and prefeitura representatives. The 

dialogue focused on priorities identified by the communities and how these priorities 

could be incorporated into existing state and local planning strategies. During the training 

sessions, the local promoters from each município focused on one of the identified 

priorities. The outputs from the session include proposals for public housing, sanitation 

systems, expansion of the electrical grid and providing potable water to one of the larger 

communities. These are not technical proposals, but rather social justifications of the 

need for the projects. The technical proposals are being written by SDLR whose agency 

head has made a commitment to fund the projects that grow out of the participatory 
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process incorporated in Projeto MAPLAN. Training for local promoters for the second 

group of municípios is slated for November, 2005.  

Project results can be evaluated at both the state and local levels. There is no 

doubt that at the state level, particularly within SDLR, the project has had a significant 

impact. According to the agency head, the project has become fundamental to the work 

that they do. It provides a manner to implement their agency philosophy of participatory 

and transparent planning and has become key to supporting their decisions of resource 

allocation. The agency is in the process of expanding the project model to 10 additional 

municípios. The agency is also printing additional copies of the reports in an effort to 

expand awareness of the project and create inter-agency interest in participating.  

Already interest is growing within the other state agencies. Plano Sertão Vivo is 

the new state rural development plan. Unlike its predecessors, the new plan seeks to 

include the active participation of citizens to help define how the plan will be 

implemented locally. The plan requires the integrated activities of 15 state agencies, of 

which SDLR is one. There is strong interest among the agencies in using an approach 

similar to that of Projeto MAPLAN within the Plano Sertão Vivo. The methodology not 

only provides a way to systematically incorporate the participation of community 

residents but it also can be used as a tool to help integrate and monitor the activities of the 

diverse agencies.  

While acceptance at the state level will help the planning model continue, it is 

critical that individuals at the local level also feel that they benefit. In fact, it is local 
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acceptance and demand for the model that will define its success. In Poranga, one of the 

participating municípios, the project has already helped to change the way that local 

policy is determined and the way that decision-makers and the general public interact. 

Local students from the regional university (UVA) initiated a series of public meetings to 

evaluate the project outputs and to continue public dialogue on determining município 

planning. The meetings count on the participation of the students, other local residents 

and public officials. In addition to analyzing the maps, the communities are also updating 

the maps as conditions change. 

Positive results have also increased project awareness through word of mouth 

advertising. The Secretary of Local and Regional Development is receiving numerous 

solicitations from municípios to be included in the next round of work. Other municípios, 

that declined to participate during the pilot phase, are requesting to be reconsidered and 

allowed participate in the future. There is clearly a desire on the part of rural citizens to 

play an ever expanding role in the definition of their future, through participation in the 

policy process. Increased demand at the local level for a planning model that is 

participatory and transparent is an indication that the old clientilistic model is losing 

ground. While the vestiges of this fading model are resilient and will be felt for years to 

come, growing demand at the local and state level for participatory planning and policy 

processes will help guarantee its demise. 
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CONCLUSIONS 

 

This dissertation has two primary objectives. Through the analysis of empirical 

data it explores the concept of persistent vulnerability to drought in Ceará and also 

presents an alternative model to the way that planning is done and policy decisions are 

made. The analysis demonstrates that people are not passive, helpless victims of drought. 

Rather, it argues that vulnerability in Ceará is the result of historical and contemporary 

processes, which limit the options and opportunities of households. The structural and 

institutional contexts in which households operate favor survival over long-term 

improvement in well-being. However, even operating under these constraints, households 

employ a number of strategies to minimize their exposure and sensitivity to drought. 

They focus their efforts on what they can control.      

On the private side of vulnerability, livelihood options afforded by the structural 

and institutional context are primarily related to agriculture and associated activities. For 

the 1998 sample, over 63 percent of incoming household resources stem directly from 

agricultural production. In addition, 33 percent of all households derive income from 

agricultural labor sources. These figures translate into a high level of sensitivity to the 

variable rainfall patterns in the region. Households can’t control the types of available 

opportunities, but they can control what they do with their opportunities. Agriculture, as 

it is in every other part of the world, is based on a series of risk management strategies. In 

Ceará the specific strategies vary in accordance with the means of the producers. The 
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types of strategies, however, are similar and all farmers seek to maximize production 

through seed and variety selection, timing of planting, increasing access to different soils 

and locations, as well as through planting and cultivation technologies.  

Outside of agriculture, alternatives are limited. Most households diversify their 

income sources either by increasing the number or types of income. Permanent migration 

has also become a regular strategy to expand opportunities. Nearly half of the households 

have members living in other locations and most of these households receive remittances. 

In general, the most important sources of income are social security and public 

employment in the prefeituras. Both provide a stable and non-climate related source of 

income. Many public functionaries, however, hold their positions as a result of personal 

relationships with the prefeito or other powerful figure meaning that long-term job 

security is tenuous.  

From a theoretical perspective, the fact that households are vulnerable to drought 

is apparent by the limited options available and the way that households work within the 

constraints. But the actual level of household vulnerability and what it means in the lives 

of the rural populations only becomes evident by analyzing the changes in available 

household resources during the 1998 drought. Only 13 percent of the households were 

able to increase their agricultural production in 1998 and 1999. Employment decreased 

across the board. As expected, the largest losses in employment and employment income 

were from climate-sensitive sources. In fact, only 14 households increased their incomes 

in 1998 and 1999 and all but one of these had climate-neutral sources of income. 
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Combining agricultural production and employment income, 18 households improved 

their resources between 1997 and 1999. However, the condition for 33 households 

worsened, including 22 households that received government transfers.  

What vulnerability means in terms of well-being is apparent through the types of 

coping strategies that households pursued during the 1998 drought. Some households 

sold livestock in order to purchase water and feed for their remaining animals. Others 

were able to make trade-offs between agricultural production and other income 

generating strategies. However, most of these alternative income sources were based on 

government subsidies. More significant is that, for nearly all of the households, coping 

strategies are survival strategies and not merely efforts to minimize losses or to make up 

for lost income. Whether due to lost employment income or reduced agricultural 

production, as a result of the 1998 drought over 90 percent of the households did not have 

the resources to access sufficient amounts of food. They were forced to reduce their 

consumption and/or count on outside assistance. 

The level of vulnerability of the households argues the need for responses and 

responsibility at the public level. However, drought vulnerability never assumed a 

prominent status in public policy at either the local or state level. The long-term 

technological solutions to drought that formed the backbone of the policy paradigm 

neglected the socio-economic context in which households are exposed and sensitive to 

drought. The short-term solutions were always reactive in nature. Drought response plans 
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were not developed in advance, rather government officials waited until after droughts 

were well underway to begin their planning strategies.  

This policy approach both resulted from, and in turn reinforced, the institutional 

context of Ceará. The historical legacy of coronelismo, which now has been assumed by 

the new oligarchies, has limited the voice and power of the public, allowing the 

continuation of ill-devised and often inappropriate development strategies. The politics of 

clientilism and patronage were also formed during the evolution of this legacy. A weak 

civil society combined with powerful personal relations resulted in politics with a focus 

on developing personal power bases rather than on developing policy platforms. While 

personal relationships can be critical for a household to overcome the impacts of a 

specific drought, they are not appropriate for developing long-term solutions to the 

problem. 

The rural development policy failings in Ceará are evident. However, it is easy to 

criticize a system for its shortcomings, while it is much more difficult to make 

constructive contributions to changing that system. Projeto MAPLAN is an effort, based 

on an empirical understanding of the public and private sides of vulnerability, to redefine 

the way that politics as usual are carried out. It challenges the way in which decisions are 

made by stimulating public participation and providing tools for accountability. The 

project has been in place for less than a year. During that time, residents in eight 

municípios have had the opportunity to redirect the way that planning occurs. They have 

been responsible for the identification and development of a series of proposals that 



 208

benefit local communities; including water, sanitation and housing projects, as well as the 

expansion of the electrical grid.   

Projeto MAPLAN was not conceived of as a rule book to guide implementation of 

local participatory planning in Ceará. Rather, its goals are socially broad, designed to 

effect change in the way that people interact with their government.  The specifics of how 

this happens are by definition highly contextual. Each community, each município, 

present a series of factors that necessitate adaptations to the process. The model is being 

incorporated into state and local governments. While it continues to be called Projeto 

MAPLAN, there are numerous changes that are being incorporated prior to the next 

round of implementation. The changes stem from a variety of sources including 

recommendations from community members as well as from the team members. As 

awareness grows of the potential that this model provides, innovations will continue to be 

made. In fact, this is already occurring in places such as Poranga, where communities 

have used the map outputs to direct community meetings and to call the attention of their 

local politicians.  

Drought, which has marked the lives of so many Cearenses over the centuries, 

will never be eliminated. It seems a simple and obvious statement, yet it is only recently 

that there has been a shift from trying to solve for drought to trying to live with drought. 

A key strategy to living with drought is to address the underlying private and public sides 

of persistent vulnerability. This is not something that should be left up to politicians 

alone. The public side of vulnerability needs to be addressed by the public, which means 
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citizen participation in decision making. The proposed local planning model is but one 

step in a larger process that seeks to expand access and voice of citizens in defining 

public policy that conforms to common goals. 
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