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Abstract
In northeast Brazil, fight-against-drought and cope-with-drought have been identified as two different drought policy paradigms. This article aims to examine the persistence, coexistence, intertwining, and evolution of these drought policy paradigms by studying how they inform national policy responses in human-water systems. The questions guiding our research
are what do the paradigms of fight-against-drought and cope-with-drought consist of and how did the competing paradigms
develop over time? To address these, the research draws on a systematic analysis of policy documents, multiannual strategic
plans from 2000 to 2020 (the most recently published), and interviews with key informants. This study found the paradigms
evolved with the persistence of the fight-against-drought paradigm with incremental changes of the cope-with-drought.
The coexistence of paradigms started in 2004 and was in 2016 that the persistence, coexistence and intertwining of both
were established. We use two theories, Hall’s (1993) policy and Lindblom’s (1959, 1979) incrementalism for analyzing the
influences drought policy paradigms in human-water systems. This study provides new insights to understand the role of
ideas in policy processes empirically showing how drought policy paradigms gradually evolve influencing policy responses.
Keywords Policy paradigms · Incrementalism · Brazil · Drought

Introduction
Drought itself is not a climate disaster, it is a normal part
of climate. Whether it becomes a disaster depends on its
impact on local people and the environment, and their level
of resilience. Drought impacts are different from other natural hazards such as floods, tropical storms, and earthquakes;
their impacts are nonstructural and spread over large geographical areas and temporal scales (Wilhite et al. 2014).
Communicated by Diana Sietz
* Louise Cavalcante
louise.cavalcantedesouzacabral@wur.nl
Art Dewulf
art.dewulf@wur.nl
Pieter van Oel
pieter.vanoel@wur.nl
1

Public Administration and Policy Group, Wageningen
University, Hollandseweg 1, 6706 KN Wageningen,
The Netherlands

2

Water Resources Management Group, Wageningen
University, Wageningen, The Netherlands

The drivers of drought are diverse; drought can be triggered
by altered weather patterns, reduced soil moisture, climate
change, excess water demand, or multiple drivers combined
(Mishra and Singh 2010). Often, policymakers and other
decision makers treat this complex phenomenon as a rare
and random event, responding to drought events in different
ways.
Anthropogenic effects on the environment play an important role in changing drought patterns due to land use, deforestation, and overexploitation of water resources triggered
by diverse water uses, such as domestic, irrigation, industrial, agricultural, and power generation (Kreibich et al.
2016; van Loon et al. 2016). For instance, a study by Araújo
et al. (2004) claimed that a scenario with investment in cash
crop production and tourism would lead to water scarcity.
Against this background, government investments were in
this direction, and nowadays, it leads to overuse of water and
conflicts over water distribution (Studart et al. 2021).
In Brazil, droughts affect in particular, but not exclusively,
the semiarid northeast region, with major socio-economic
and environmental impacts. Governmental regional development strategies were predominantly welfare policies and
hydraulic investments based largely on augmenting the water
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supply to deal with drought impacts; this strategy is referred
to as the fight-against-drought paradigm. After more than
a hundred years of fighting strategies (~ 1880–1980), a
new paradigm emerged, known as the cope-with-drought
paradigm, defined as a livelihood that respects local knowledge and culture, using technologies and production strategies appropriate to the environmental and climatic context
attempting to use its potential in a sustainable way to reduce
socio-ecological vulnerabilities to drought (Silva 2007).
Research about drought impacts in northeast Brazil in
different fields uses the term policy paradigms (da Silva
2003; Machado and Rovere 2017) without using the policy lens and the scope of the research field that studies the
role of ideas in policy processes, known as ideational field.
Some scholars argue that paradigms have changed (Campos 2014; Pérez-Marin et al. 2017; Nogueira 2017), without clearly indicating the nature of change (Hall 1993). To
add knowledge to the ideational field, this research empirically show how drought policy paradigms gradually evolve,
coexist, persist, and become intertwined influencing policy
responses. The research questions guiding our study are a
step forward in this direction: what do the paradigms of
fight-against-drought and cope-with-drought consist of, and
how did the competing paradigms develop over time?

Background: regional development
in northeast Brazil
In northeast Brazil, records about devastating drought episodes originate from Jesuit missionaries; the first recorded
narrative, by a Jesuit priest Fernão Cardim, dates back to
1583 (Campos 2015). The 1877–1879 drought period
resulted in a widespread famine that forced three million
people to migrate and killed an estimated 500,000 people in
Ceará State, representing roughly half the state’s population
(Smith 1879). This period is known as the great drought,
after which the first policy responses to drought impacts
were discussed and implemented.
The emperor nominated a committee of engineers to provide solutions to the drought problem. The recommendations were to build railroads so the population could access
the coast and to construct water storage systems for supply
and irrigation. The first major work undertaken by the Imperial Government was the construction of the Cedro Dam in
Ceará, which started in 1884 and was finished in 1906, under
a republican government. The Cedro dam is a milestone that
represents the beginning of the planning and implementation
of açudes (Portuguese for dams) in Brazil. Other government responses included post-disaster emergency actions
with food distribution in the most vulnerable areas, creation of state-financed work for drought victims (e.g., dam
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construction, irrigation, and land preparation), and access
to financial credit (Magalhães 1993).
In the early twentieth century, the hydraulic solution
began to take shape as a permanent public policy strategy,
guiding the prevailing thinking in the public sphere for
nearly 60 years (Campos 2014). The idea that the drought
problem in the northeast would be solved by increasing water supply was reinforced by the hydraulic mission
approach ongoing worldwide since the nineteenth century,
defined as “the strong belief that every drop of water flowing
into the ocean is a waste and that the state should develop
hydraulic infrastructure to capture as much water as possible for human use” (Wester 2008, p. 10). In addition to
infrastructure, the period was marked by the creation of
hydrocracies to meet the challenges of flood protection,
hydropower production, and large-scale public irrigation
(Molle et al. 2009).
Brazil followed this lead; other responses included the
creation of drought bureaucracies. The Inspectorate of
Works Against Droughts (IOCS in Portuguese) was the first
public institution established to develop and implement solutions to drought problems. In 1909, the name changed to
Federal Inspectorate for Works Against Drought (IFOCS),
which in 1945 became National Department for Works
Against Drought (DNOCS). The names of these institutions
indicate how drought impacts could be addressed: works
emphasizes that the problems could be addressed with engineering solutions, and against droughts treats the natural
phenomenon as a problem that could be solved rather than
managed (Mattos 2017).
Another response was the establishment of the Working
Group for Northeast Development, whose objective was to
identify the causes of northeastern underdevelopment when
compared with the other Brazilian regions and to investigate
possible solutions for this problem. In 1959, as an outcome
of the working group discussions, the Northeast Development Agency (SUDENE) was established to support autonomy in the northeast, and the state started to develop more
planned actions specifically for that region (Bursztyn 1984).
However, other actions besides dam construction are
mentioned as hydrological solutions to fight drought; the
second phase of investments focused on irrigation in the
semiarid region (Livingstone and Assunção 1989). From
1960, economic incentives to increase the exportation of
irrigated fruit strengthened irrigation practices (da Silva
2003). In the 1970s, government policies began to emphasize the implementation of centers for agricultural and livestock modernization and to invest in irrigated perimeters.
These were areas delimited by the state to implement public irrigated agriculture projects with, in general, significant
agricultural potential, characterized by fertile soils, presence
of water, favorable climate, and an abundant labor force
(Pontes et al. 2013).
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The 1980s marked the emergence of another discourse:
the cope-with-drought paradigm. The new approach brought
alternatives based on sustainable development to the Brazilian semiarid. A number of events and practices are considered to have contributed to the logic of living with the
semiarid1: the National Conference of the Bishops of Brazil, the work of Brazilian Agricultural Research Company
(Embrapa), the Alternative Technology Project Network,
and the rural union movements’ efforts (Pereira 2016). These
initiatives have in common the development and diffusion of
alternative projects and technologies for living with drought,
such as the construction of cisterns, small dams, wells,
small irrigation systems, community posts, flour houses,
community gardens, seed banks, small animal husbandry
(goats, bees, fish, chickens, and ducks), and incentivizing
agroecology.
One milestone was a document released by Embrapa and
Brazilian Technical Assistance and Rural Extension Company (Embrater) in 1982, entitled Human Coexistence with
Drought, suggesting the implementation of farming systems to ensure human coexistence with drought (Embrapa
1982). The idea was to implement farming systems that
would allow coexistence with drought as an alternative to
the emergency measures usually adopted.
Another milestone for the cope-with-drought paradigm
occurred during the 1999 United Nations Convention to
Combat Desertification (COP3) held in Recife, northeastern Brazil. The Semiarid Articulation (ASA), a group of 50
NGOs, was responsible for the creation and development of
the Cisterns Program, which is the iconic public policy that
made the discussions around coexistence with the semi-arid
central. On this event, they released the Declaration of the
Semiarid, claiming that coexistence with the conditions in
the Brazilian semiarid and, in particular, with droughts, was
possible (da Silva 2003). At COP3, a window of opportunity
opened and the group managed to get an audience with the
Environment Minister, José Sarney Filho, to discuss a policy
called One Million Cisterns, which was introduced on the
policy agenda marginally, first as an experimental project in
the Ministry of Environment (Costa et al. 2013).
Over time, this policy underwent several incremental
changes. In 2003, the main achievement was the guarantee of a specific budget for the construction of cisterns in
the General Budget of the Union that became a key component of Brazil’s Zero Hunger (Fome Zero) strategy (Costa
et al. 2013). In 2013, Law No. 12.873/2013 was sanctioned,
instituting the National Program to Promote Rainwater Harvesting and Other Social Technologies for Access to Water

1
Alternative synonyms are used for the cope-with-drought idea: living with drought, human coexistence with drought, coexistence with
the semiarid, and living with the semiarid.
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– Cisterns Program, to promote access to water for human
and animal consumption and food production (Brasil 2013).
In 2017, the program won second place as one of the world’s
best policies in the International Policy for the Future Award
2017 of the German organization World Future Council in
partnership with the United Nations Convention to Combat
Desertification (Future Policy 2017).

Theoretical framework
Policy paradigms
For more than two decades, Hall’s (1993) policy paradigms
concept has motivated fruitful debates and research and
has contributed to the consolidation of what has come to
be known as the ideational approach in political science.
A growing number of studies have attempted to understand
the influence of ideas in the policymaking process (Menahem 1998; Orenstein 2013; Hirvilammi and Helne 2014;
Daigneault 2014a; Vij et al. 2018; Meckling and Allan
2020).
Hall offers a conceptualization of policy paradigms as an
interpretative framework defined as “a framework of ideas
and standards that specifies not only the goals of policy and
the kind of instruments that can be used to attain them but
also the very nature of the problems they are meant to be
addressing” (Hall 1993, p. 279). Paradigms are comprised
of ideas, but not every idea is considered a paradigm (Baumgartner 2014). Generally, policy paradigms include the basic
ideas shared within a policy community (Daigneault 2014b),
where the policy outcomes in a given policy domain will
usually be consistent with prevailing ideas that are already
politically feasible, practical, and desirable (Skogstad and
Schmidt 2011).
Some theories seek to explain how ideas influence policy
formulation and change. In the coalition advocacy framework (Jenkins-Smith and Sabatier 1994), an advocacy coalition is held together by its members’ shared beliefs about a
policy issue (Cairney and Weible 2017). According to Surel
(1998), Hall’s paradigms concept and the belief system proposed by Paul Sabatier are based on the same observation:
abstract concepts define the scope of policy possibilities in
a given societal context. The multiple-streams theory, built
on Cohen et al.’s (1972) garbage can model, considers policy
streams as relatively independent of political and problems
streams, because alternative solutions and ideas available to
address problems take longer to develop and, furthermore,
existing ideas to address other objectives are used to address
a newly raised issue (Cairney 2020).
Policy paradigms diverge scientifically about the possibilities of coexistence. Hall (1993) assumes one single,
coherent policy paradigm that dominates a policy area,
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whereas others suggest the presence of several competing
paradigms (Jenkins-Smith and Sabatier 1994; Skogstad and
Schmidt 2011).
Hall’s (1993) perspective is influential in policy dynamics and related fields, having been supported and extended
by a substantial body of research. However, it has also been
criticized on a variety of grounds: the constraints (1) on rigorously examining ideas as they are vague or abstract, one
can argue that the study object is not well defined (Berman
2013); (2) on defining causal mechanisms or relational statements (Berman 2001); (3) on a clear analytic distinction
between a policy paradigm and existing policies (Daigneault
2014b).
On the third point, Daigneault (2014b) suggests separating paradigms and policies when studying the role of ideas
in policymaking. He argues that scholars should devote
attention to the ideas shared by policymakers and to the
policies later adopted. We thus applied his four-dimensional
framework (outlined below) to our data in order to assess the
prevalence of cope-with-drought and fight-against-drought
paradigms over time, from 2000 to the present.
(1) Values, assumptions, and principles about the nature
of reality, social justice, and the appropriate role of the
state
(2) Comprehension of the problem that requires public
intervention
(3) Ideas about which policy ends and objectives should be
pursued
(4) Ideas about appropriate policy “means” to achieve
those ends (i.e., implementation principles, types of
instruments, and settings)
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complex relationship — in addition to the impossibility of
knowing all alternatives given that all consequences cannot
be anticipated — time limitations, and political environment
pressures lead the administrator to choose within a process
of successive approximations toward the desired objective.
These choices are embedded in a framework where the variables are not always understood or controlled, and also influenced by other decision makers’ value judgments.

Drivers, modes, and types of policy change
In Hall’s (1993) seminal work on policy paradigms, he is
interested in explaining the factors that must be present to
promote a paradigm shift as much as those that must be present to induce stability. His research focuses on the ideas and
paradigms that explain this change, focusing on understanding the nature of policy change. He concludes that policy
change is constrained because ideas that support established
ideas remain extremely relevant; however, in the presence of
paradigmatic shifts, policies can be transformed, creating a
new equilibrium and a profound rupture with the past.
Three orders of paradigm change explain the nature of
policy change. The first two orders suggest an evolutionary
development within a paradigm. First-order change includes
changes in policy instruments, like routine adjustments to
existing policies, and second-order change includes the
replacement of one policy instrument with another, whereas
third-order change is revolutionary, shifts the goals themselves, as one paradigm is replaced by another (Hall 1993).

Research methodology

Incrementalism

Study design and data collection

Lindblom (1959) proposes the incremental model, which
involves a “policy of small steps” without drastic changes,
defined as “continually building out from the current situations, step by step and by small degrees” (Lindblom 1959).
In his view, when managers are dealing with complex problems, they abandon rationality and use the successive limited
comparisons method, also called the branch model, broadly
known as the incremental model. Lindblom argues that this
model describes the real world of policy analysis better
than the rational comprehensiveness model, which requires
a complete and intangible understanding of the exact consequences of every choice.
The successive limited comparison method acknowledges
that decision makers cannot ignore the values and interests
involved in policy decisions. Every decision has underlying
effects on other decisions (Lindblom 1959, 1979). One decision leads to another, which depends on a past or competing decision, which in turn influences future decisions. This

This paper adopts an interpretative approach and employs
a case study method to answer the research question. The
research draws on a systematic analysis of policy documents, multiannual strategic plans, and interviews with key
informants.
Multiannual plans (Plano Plurianual: PPA, in Portuguese)
are the main instrument for medium-term governmental
planning with principles defined in the federal constitution. The executive must submit for legislative approval a
PPA establishing the guidelines, objectives, and goals of
the federal public administration for capital expenses for
4 years. PPAs contain a presidential message explaining the
overall strategies and priorities for the period; a list of programs, each one aiming to achieve a specific goal; and policy
actions describing the main deliverables to society.
One advantage of using the PPAs as a data source is that
it brings together the set of public policies from the most
varied sectors with the possibility of promoting integration

13

Regional Environmental Change

(2022) 22:111

among them. The PPAs have national objectives that influence all regions and states; it is a means of identifying problems of social demand, of public choice, and of prioritizing
public goods. However, one limitation of this data source is
that it includes only federal plans and not state-level plans.
We made this decision because most infrastructure investments and nationwide programs are financed from federal
resources.
Another advantage is associated with their recurring
nature, because, legally, the instrument has to be issued
every 4 years. We choose to work with PPAs starting from
2000 to 2003 because the first PPAs were quite generic with
declarations of intent and broad projects. From this period
onwards, there was a change in the relationship between plan
and budget with mid-term-based planning to guide allocative
decisions. A limitation of our focus on PPAs is that we did
not take into consideration other documents from specific
ministries (e.g., former Ministry of National Integration) that
might include other actions related to both paradigms, but
we took this decision to maintain methodological consistency in the document comparisons over time.
We also conducted interviews to add robustness to the
findings from the document analysis. The interviews were
conducted online between July and November 2020 with
four civil servants who have worked in the government dealing with the management of drought impacts and one with
an academic expert on northeast Brazil development. One
civil servant was a former Minister of National Integration,
the second was a former agrarian development secretary of
Ceará state, and the third was a state advisor of the technical assistance and rural extension company of Ceará with
more than 20 years of experience in other positions related
to drought management in the state. Finally, the other civil
servant has played many roles at different governance levels of drought management, for instance, internationally
representing Brazil in Intergovernmental Panel on Climate
Change to include the perspective of semiarid regions,
nationally as a special advisor for Northeastern affairs, statelevel as secretary of planning in Ceará. The academic expert
has more than 30 years of research in the Brazilian semiarid
region with an innovative thesis at the time about the practices of clientelism and paternalism in the semiarid region
with a research trajectory focusing on the area of sustainable
development and public policies in the semi-arid region.

Data analysis
Data analysis was carried out in five stages. First, we used
an abductive reasoning approach to analyze 4697 pages of
PPAs from 2000 to 2020, the most recently published one.
Abductive reasoning, introduced by Peirce (1955), refers to
a type of inference distinguished from induction and deduction, focused on finding explanations for observed facts. We
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used the existing understanding of the concepts of fightagainst-drought and cope-with-drought as a starting point.
According to the literature, the fight-against-drought paradigm is based on the rationale that hydraulic solutions like
reservoirs, wells, water supply systems, dams, and irrigation
projects can prevent water shortage (da Silva 2003; Machado
and Rovere 2017). The cope-with-drought paradigm is characterized mainly by the expansion of small reservoirs to harvest rainwater, accompanied by training on water resources
management and climate-smart agriculture (Lipper et al.
2014; Machado and Rovere 2017). From this deductive starting point, we investigated inductively what these paradigms
consist of, by studying their dimensions according to public
policy theory about policy paradigms. This allowed us to
further analyze the persistence, coexistence, intertwining,
and evolution of those drought policy paradigms on the basis
of the policy responses documented in the PPAs. This again
increased our understanding of the nature of both paradigms.
Later, using a abductive process, we examine how the
data support existing theories or hypotheses and how the
data may call for modifications in existing understanding
(Kennedy 2018). In our research, this line of reasoning was
used to understand how data from PPAs explained the persistence, coexistence, intertwining, and evolution of those
drought policy paradigms and their influence on policy
responses in human-water systems. It increased our understanding of the definitions of both paradigms.
Second, ATLAS.ti 9.0 software was used to organize
and code the policy documents. Third, we coded the data to
identify programs, policy actions, and pieces of text to learn
more about the paradigms and their evolvement. During
this stage, we determined whether they related to fighting
against, or cope-with-drought. Our final definition of each
paradigm is presented in Table 1 of the “Results” section.
The final coding was as follows: policy program name,
multiannual plan period, cope, fight, neither — the action
was coded as neither when the information was not related to
either of the paradigms or there was insufficient information
to determine a category, and both — to actions that could be
interpreted as both paradigms.
Fifth, to identify the persistence of each paradigm
over time and to support our discussion about incremental changes and add a quantitative assessment, we counted
the number of actions in each policy program related to
the paradigms. We considered that each policy-program
action related to a paradigm is evidence of the presence
of actions related to that paradigm, revealing the persistence of each paradigm over time. For clarification, in the
2008–2011 period, the Water Infrastructure program had
182 policy actions, in which five were coded as a cope paradigm, 170 as a fight paradigm, 5 as neither, and 2 as both.
In the 2012–2015 period, a similar type of program, Water
Resources, had 112 policy actions, in which seven were
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Table 1  Change across the drought policy paradigms
Daigneault’s (2014b) dimensions

Fight against drought

Cope with drought

Values, assumptions, and principles about the
nature of reality

An ideology of domination of nature, whereby A proactive attitude toward nature, seeking
to adapt to the environmental and climatic
conquering the environment with water infracontext
structure mitigates drought impacts
Drought as a problem of lack of water
Drought as a natural condition to adapt to

Conception of the problem that requires public
intervention
Ideas about which policy ends and objectives
Policies to increase water supply and transfer
should be pursued
the water among regions
Ideas about policy means to achieve those ends Water resources management

coded as a cope paradigm, 43 as a fight paradigm, 36 as neither, and 27 as both. In Table 2, we present the policy programs in which we coded policy actions to develop Fig. 1.
In parallel with the document analysis, the interview-data
analysis included the transcription of recorded interviews.
After, we uploaded them to ATLAS.ti 9.0 to conduct the
analysis also based on the ideas of both paradigms and their
relation to the information presented in the PPAs.

Results
The results are presented in two sections. The first section
answers the first part of our research question: what do the
paradigms of fight-against-drought and cope-with-drought
consist of, and the second section responds to the other part:
and how did the competing paradigms develop over time?

Dimensions of drought paradigms in Brazil
This section describes the fight-against-drought and copewith-drought dimensions. The paradigm dimensions are
derived from Daigneault (2014b) as per Table 1. The policy
paradigms are often criticized for being in the domain of
ideas. With this table, we aim to provide a substantial definition of the paradigms discussed throughout the paper and
approximate these concepts to the theory proposed by Hall
(1993) and refined by Daigneault (2014b).
We define the fight-against-drought paradigm as the idea
of nature domination, whereby conquering the environment
with reservoirs could cease drought impacts. In this category, we classified programs and actions that prioritize the
construction of açudes and hydraulic infrastructure (water
basin transfers and channels) that transfers water from
regions of greater availability to regions of scarcity. Other
actions include relief measures such as cash transfers for

13

Policies to promote conditions to adapt to the
environmental and climatic context
Relates to agriculture and water management
initiatives, such as incentives to smalldimension water infrastructure, adapted
seeds, agroecology, and agricultural extension agents

municipalities under a state of emergency and water distribution by water trucks.
We define the cope-with-drought paradigm as a proactive
attitude toward nature, seeking to adapt to the environmental
and climatic context. In this category, we classified programs
and actions that prioritize infrastructure that promotes the
construction of small-dimension reservoirs, at the level of
small farmers’ properties or, at most, dimensioned for common use by small groups of farmers or communities. Other
actions include incentives to use climate-adapted seeds,
agroecology, and the promotion of agricultural extension
agents.
Interviewees had complementary views when asked about
the changes in policy responses to drought over time. One
participant mentioned that drought was seen as an inevitability, as a social problem, to which the main response was
to help people who were hungry. There was also an idea of
combat, fighting against nature with the idea of dominating
nature, responses to which were based on hydraulic solutions
to solve the water scarcity problem. Another view mentioned
was that drought was seen as a problem of poverty, and later,
the sustainable development idea emerged on the drought
agenda. One interviewee commented that “we shall not fight
with drought, let's understand that it exists and we will make
a deal with drought and coexist with it”.

Competing paradigms in the multiannual plans
Here, we present a qualitative and quantitative assessment
about how the paradigms have changed over time and how
they have gradually become intertwined based on the programs and actions in the PPAs and supported by the interviews. In the period 2000–2003, fight-against-drought was
dominant. All programs and their actions were related with
this paradigm, except for the Waters of Brazil, which had
an action for water desalinization in communities, which
we consider to be a coping initiative as incentives to smalldimension water infrastructure for diffuse communities.
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Table 2  Programs and actions in multiannual plans related to the cope-with-drought, fight-against drought and both policy
Programs
2000–2003

• Proágua Infrastructure
• Transposition of São Francisco River Waters
• Irrigation and Drainage
• Water of Brasil
2004—2007 • Integrated and Sustainable
Development of the Semiarid
(Conviver)
• Proágua Infrastructure
• River Basin Integration
• Development of Irrigated
Agriculture
2008—2011 • Conviver
• Water Infrastructure
• River Basin Integration
• Development of Irrigated
Agriculture
2012–2015

• Family Farming Program
• Climatic Change Program
• Irrigated Agriculture
• Water Supply Program

2016–2019

• Sustainable Agriculture
• Strengthening and Dynamizing Family Agriculture
• Water Resources

2020–2023

• Food and Nutritional Security
• Water Resources

Fight actions

Cope actions

Both

• Pipeline construction
• Maintenance of infrastructure works

• Water desalinization in communities

None

• Construction works for
river basin integration

• Capacity building for
integrated and sustainable
development in the semi-arid
region
• Construction of cisterns

None

• Capacity building for alternative food production for the
semi-arid region
• Studies and projects for
integrated and sustainable
development of the semi-arid
region
• Extension and implemen- • Promoting the use of precision agriculture, as a tool for
tation of water infrastrucoptimization and rational use
ture systems
of water
• Emergency water supply
• Expanding the insurance
in rural territories
offer for production through
new forms of support for
family farmers affected by
extreme events
• Implementation of public • Coordination and operationalization of the northeast
irrigation projects
drought monitor, together
• water perenization
with the federal and state
project in the Curu Valley
agencies responsible for
municipalities (CE)
hydro-meteorological
monitoring and management
of water resources aiming
at monitoring droughts and
associated prevention and
mitigation measures
• Implementation of 98,000
social technologies of access
to water for production
• Expand the supply and access
• Integration of the São
to water and to adequate
Francisco River with the
and healthy food for people
basins of the Northern
in situations of social vulnerNortheast
ability, strengthening the
• Construction of the
SISAN
agreste pernambucano
• Reach 100% of the municipipeline system
palities that are in poverty,
extreme poverty and food
and nutritional insecurity
with actions related to access
to water, promotion of rural
productive activities, food
purchase program or membership in the SISAN

• Implementation of an
irrigation perimeter
• Dam construction

• Human resource training for
water infrastructure projects
• Water use efficiency

• Fostering programs of diffusion and technological transfer
and wide dissemination of
the benefits of irrigation, with
emphasis on gains in productivity and quality with sustainable means
• Infrastructure repair, land and
environmental regularization
• Reorganization of the managing committee to articulate
actions for the revitalization
program of the São Francisco
watershed
• Emergency measures for the
effectiveness of water allocation processes

• Increase water security
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Fig. 1  Policy paradigms represented in policy actions over the years
2000–2020

In 2004–2007, the fight-against-drought paradigm was
still dominant, even though the expression, living with the
semiarid, was introduced for the first time in an official
government document. The drought in the northeast was
highlighted as a problem in the presidential message. The
plan was to tackle the problem with three major actions: (1)
construct water infrastructure to supply cities and rural communities with water for humans and animals; (2) promote
irrigation projects; and (3) coexist with the arid climate,
i.e., train farmworkers in water harvesting practices on their
properties to ensure drinking water and crop cultivation for
human and animal consumption. The first evidence of coexistence occurs here with the program Integrated and Sustainable Development of the Semiarid; Conviver was a major
policy named after the cope-with-drought paradigm but most
of whose policy actions related to the fight-against-drought
paradigm, for example implementation of water infrastructure works.
In 2008–2011, fight-against-drought was still dominant.
Increased water supply would enable an equitable distribution of water, especially in the most critical regions like the
northeast. The SFBIP was considered an outstanding project
in this regard. The presidential message says, “[The SFBIP]
will allow the perennialization of several natural and artificial water channels to supply the northeastern population”.
Three programs exclusively devoted to expanding infrastructure and water supply — Agriculture Development,
Proágua Infrastructure, and Watershed Integration — were
seen as a means toward regional development. Interestingly,
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for the first time, policy actions were associated with both
paradigms, which we consider one evidence of intertwining.
For example, human resource training for water infrastructure projects in the Water Resource program, we consider
part of both paradigms as an action aiming to build awareness about the sustainable use of water resources for water
infrastructure that was already in place.
In 2012–2015, fight-against-drought was still dominant.
The presidential message acknowledged the uneven temporal
and territorial distribution of water resources: “The North
Region has 8% of the population, and accounts for 70% of
the country's surface freshwater availability, whereas the
other 30% has to meet 92% of the population”. To address
this concern, two solutions related to the fight-againstdrought paradigm were proposed: investments in water infrastructure projects to regulate flows, storing water from the
rainy season to the dry season; water transfer from regions
of greater availability to regions of scarcity. The construction
of dams, channels, and adductor systems was expected to
supply some municipalities. The SFBIP was again acknowledged because of its magnitude and scope. The coexistence
is maintained with cope-with-drought paradigm emerging
for the first time in a program typically related to the fightagainst-drought paradigm, a program aiming to promote
irrigated agriculture.
From 2016 to 2019, the fight-against-drought paradigm
was dominant, but the cope-with-drought paradigm is gaining strength within various programs, many of which are
typically oriented toward infrastructure construction. From
this PPA onwards, the intertwining and coexistence become
more visible. For instance, the program, Strengthening and
Dynamizing Family Agriculture, had seven policy actions
related to the cope-with-drought paradigm, to name a few:
articulation for the development of solutions for the monitoring of family farming enterprises through technologies
that use satellite images and agricultural-meteorological
models, implementation of agro-meteorological models
calibrated for northeastern Brazil to assess crop failure risks
in semiarid municipalities, implementation of 90,000 social
technologies of access to water for production, construction
of boardwalk cisterns in the semiarid region, implementation of 98,000 technologies/systems of access to water for
production.
While the cope-with-drought paradigm was gaining
more strength, the impacts of the last greatest drought
(2012–2018) were mentioned, “an intense water crisis has
created a drought situation in specific regions of the country,
leading to pressure on energy and food prices.” To respond
to these events, the government invested in macroeconomic
policies, infrastructure programs such as the Acceleration of
Growth program, logistics, a housing program, tax breaks,
and cheap credit to the private sector. Also, fiscal policy
absorbed some of the energy-cost increase and financed
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Table 3  Tabulation matrix for policy-action categories from 2000 to 2023

Fight
Neither
Cope
Both
Number of policy
actions per period

2000–2003

2004–2007

2008–2011

2012–2015

2016–2019

2020–2023

Number of policy
actions per category

108
3
1
0
112

190
30
20
0
240

322
11
10
7
350

77
75
27
12
191

105
87
78
49
319

3
0
2
1
6

805
206
138
69
1218

specific actions to combat the effects of drought on the population directly affected.
In 2020–2023, both paradigms are equally dominant. The
fight-against-drought paradigm is linked to the economics
section. The water resource program will expand water supply in quantity and quality. Also included are an effective
management of water resources and more construction of
water infrastructures. The cope-with-drought paradigm is
related to the food security program linked to the social section. This program aims to expand supply of, and access to,
water and adequate and healthy food for socially vulnerable
people, strengthening the SISAN.
On Table 2, we present some examples of actions present
in the PPA’s and that have been coded, looking at actions
means understanding what the main deliverables to society
are. Our intention is not to offer an exhaustive list but to
show the types of actions are included in the government
programs.
Our quantitative assessment is used to identify the persistence of each paradigm over time. The Sankey diagram presents the extent of policy-action categories in the six PPAs
and the incremental changes that occurred over 20 years
(Fig. 1). It is accompanied by a cross-tabulation listing the
categories, the number of occurrences, and the six multi-year
plan periods (Table 3). It is composed of six main streams
representing the total number of actions in each period and
four streams representing the number of actions, varying in
thickness according to the number of policy actions, and the
categories to which these actions were coded.
Other evidence that supports the reasoning for understanding the persistence of each paradigm is the investments
made in each program. The amount of money2 invested in
each program is also described in the PPAs. Investments in
programs related to the fight-against-drought paradigm are
higher in all years. For example, in the period 2008–2011,
the Conviver program received $12,954,941.76, whereas the
Water Infrastructure program received $576,081,890.80.

2
Values are in American dollars, exchange rate: RS1.00 to $5.24
(May 28, 2021) does not take inflation into account.

Comparison shows that investments in water infrastructure
were 40 times greater than investments in cope-with-drought.

Discussion
Building on two drought policy paradigms, fight-againstdrought and cope-with-drought, we used policy paradigm
and incrementalism theories to understand what drought
paradigms consisted of and how they developed over time
influencing the human-water systems at the local level.
The debates and definitions around the paradigms are
extensive in the Portuguese language, for instance, in special issues in Brazilian Journals (Rozendo and Diniz 2020;
Drummond and Bursztyn 2016). Some articles are published
in English (Campos 2015; Pérez-Marin et al. 2017; Machado
and Rovere 2017; Lindoso et al. 2018) and discuss the paradigms and their relation to the northeast development. Our
intention was not to exhaust the possibilities of definitions
but to provide an understanding of the paradigms by connecting them with the four dimensions of the policy paradigm lens.
This study has identified what the paradigms consisted
of using the four policy paradigm dimensions. The fightagainst-drought is delivered to society as actions prioritizing the construction of açudes and hydraulic infrastructure
(water basin transfers and channels) that transfer water from
regions of greater availability to regions of scarcity. Other
actions include relief measures such as cash transfers for
municipalities under a state of emergency and water distribution by water trucks. Yet, the cope-with-drought paradigm
entails actions that prioritize infrastructure that promotes the
construction of small-dimension reservoirs, at the level of
small farmers’ properties or, at most, dimensioned for common use by small groups of farmers or communities. Other
actions include incentives to use climate-adapted seeds,
agroecology, and the promotion of agricultural extension
agents.
Our results show the most common shared idea within
the policy community was the fight-against-drought paradigm. The persistence of fight-against-drought is justified
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by programs exclusively dedicated to sustaining investments
in water infrastructures in all years. The term “living with
an arid climate” was explicitly mentioned in the 2004–2007
PPA as an attempt to include cope-with-drought in the plans;
it emerged as an idea but was overshadowed by the fightagainst-drought. It can thus be suggested that the government acknowledges both paradigms but the investments are
mainly focused on the paradigm already in place.
We understand intertwining as the moments when the
two paradigms become mutually involved and connected, for
instance, programs and actions with initiatives encompassing both perspectives from 2008 onwards. This increase in
cope-with-drought can be interpreted as incremental changes
of one paradigm over the established one. One example is
actions related to increasing the management investments in
water infrastructure. This finding is consistent with the discussion about adaptation to drought impacts on two distinct
measures: large reservoirs (hard path) and governance (soft
path) (Medeiros and Sivapalan 2020).
The most interesting finding was that the food security
component was responsible for strengthening the persistence
of the cope-with-drought paradigm. Increasing water access
was an important component of food security becoming part
of the Hunger Zero Program, implemented in Brazil during Luiz Inácio’s administration in 2003. The coexistence
of both paradigms can be seen in the role of the cisterns in
strengthening the cope-with-drought paradigm mainly from
2012 onwards. These rain harvest reservoirs created new
forms of access to water in rural areas of the semiarid region
(Arsky 2020). It was mentioned by one interviewee that the
cisterns are relevant for scattered populations as they reduce
their vulnerability in remote areas where it is not possible to
deliver piped water.
Studies show that a variety of policies have increased
smallholder farmers’ resilience to external shocks in northeast Brazil. Cisterns optimize food production, management
of common-pool resources, strengthen the social organization, provide access to public programs (Pérez-Marin et al.
2017), and promote farmers’ adaptive capacity through
social learning (Cavalcante et al. 2020). Others are Program
for the Promotion of Rural Productive Activities (Fomento,
in Portuguese) (Mesquita et al. 2020) and Food Acquisition
Program (PAA) (Mesquita & Milhorance 2019). The role
of other policies to strengthen the cope-with-drought paradigm, such as the National Program to Strengthen Family
Agriculture (PRONAF), a credit program that offers loans
at a subsidized interest rate to family farmers, and Bolsa
Família, a conditional cash transfer program, was mentioned
by one interviewee. Next to national policies also state-level
policies are relevant, such as Prorural, Pernambuco More
Productive, and Productive Bahia a Pro-Semiarid which are
discussed by Milhorance et al. (2020). Our study provides
insights based on national policies, providing a first step
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to better understanding the implications of policy formulation and implementation at the local level. The discussion
about state-level policies is beyond the scope of our study.
The inclusion of these cope-with-drought policies would
improve the model of typical dynamic patterns of smallholder development proposed by Sietz et al. (2006) in the
late 1990s–early 2000s in the region.
The results for the period 2016–2019 clearly show the
persistence, coexistence, and intertwining of the two paradigms; this is observed in the Sankey diagram. Interestingly, this PPA was published during an ongoing multi-year
drought (2012–2018), which is considered the worst in
recent decades (Dantas et al. 2020) and has proved devastating for some agricultural, livestock, and industrial producers
(Gutiérrez et al. 2014). On this document, the government
acknowledges the drought as a major driver of negative economic impacts. The incremental growths of the cope-with
paradigm were sustained during this period, as the previous
investments made in large infrastructure, especially between
the 1990s and the early 2000s that were perceived as a definitive and effective response to drought impacts were proved
as insufficient on this multi-year drought.
The lower number of actions in 2020–2023 is related to
the administration of Jair Bolsonaro, which has been dismantling many policies in Brazil and the public administration structure. For this PPA specifically, the administration
removed the submission of PPA-related investments in the
current plan, and in addition to that, a constitutional amendment proposal was submitted to the congress in November
2019 that envisioned the elimination of the multiannual
plans as an instrument for planning (Couto and Cardoso
Junior 2020). The policy dismantling is occurring in many
areas, including environmental, education, and family farming policies (Sabourin et al. 2020).
The evolution of paradigms is characterized, at most, as
second order change based on Hall (1993), with some policy
instruments replacing with another, not a paradigm shift as
many authors argue (da Silva 2003; Campos 2015; PérezMarin et al. 2017; Machado and Rovere 2017). A secondorder change suggests an evolutionary development within
a paradigm; this is evident in this case, where we can see
a process of gradual change between the paradigms with
incremental changes strengthening the cope-with-drought
paradigm. This paradigm was timidly emerging in official
policy documents from 2004, but it was only between 2016
and 2019 that this paradigm gained more relevance, indicating the coexistence and persistence of both. A gradual
change of paradigms was also found in a study of climate
policy paradigms in Bangladesh (Vij et al. 2018).
It is more difficult for a paradigm shift to happen when
the paradigm has been institutionalized and is managed by
a solid policy network (Menahem 1998), which is the Brazilian case. Fight-against-drought was for a long time the
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dominant idea on dealing with drought impacts in Brazil.
The first reservoirs were introduced under the Imperial Government, continued over time, and were strengthened by the
hydraulic mission (Molle et al. 2009). In other words, an
established paradigm like the fight-against-drought paradigm takes time to change.
Coleman et al. (1996) found that fundamental change
comes slowly, preserves political stability, comes through
the proper functioning of established institutions, and has
low citizen involvement. The latter, in our research, is different: civil society involvement pushed the cope-with-drought
paradigm onto the political agenda (Costa et al. 2013; Pereira
2016). Prior studies have noted the importance of the emergence of the cope-with-drought paradigm as a bottom-up
governance strategy led by civil society (Machado and Rovere 2017), which influenced political debate through civil
society and academic forums such as the Drought Forum
(1989–1996) (Sieber and Gomes 2020) and the COP3 (da
Silva 2003).

Conclusion
In this article, we examined the persistence, coexistence,
intertwining, and evolution of drought policy paradigms and
their influence on policy responses in human-water systems,
guided by the following research questions: what do the
paradigms of fight-against-drought and cope-with-drought
consist of, and how did the competing paradigms develop
over time?
In this article, we use two theories, Hall’s (1993) policy
paradigms refined by Daigneault (2014b) and Lindblom’s
(1959, 1979) incrementalism, to explain what these two
paradigms consist of, and how they developed over time.
This study found the paradigms evolved with the persistence of the fight-against-drought paradigm with incremental changes of the cope-with-drought. The first evidence of
coexistence occurs 2004 when the cope-with-drought paradigm was introduced for the first time in an official government but never had a policy program fully dedicated to its
strengths. The coexistence and intertwining persisted over
time but was in 2016 that the persistence, coexistence, and
intertwining of both were established. We attributed to the
cisterns program the persistence of the cope-with-drought
paradigm over time because water access was an important
component of food security.
The dominance of fight-against-paradigm overtime is
expected because it was institutionalized and managed by
a solid policy network. The change of paradigms is characterized as second order change based on Hall (1993), with
some policy instruments replaced with another, in this study
translated as the increasing number of actions strengthening
the cope-with-drought paradigm.
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The analytical framework proposed in this study is
grounded in a combined conceptual perspective linking
policy paradigms with incrementalism. It offers a comprehensive combination of theories for analyzing the influences
of existing paradigms in policy responses.
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