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Introduction

Despite the knowledge acquired over the civilizational process associated with water
resources management, tensions between available water resources and social demands have
grown at global level (MADANI, 2014). The use of fresh water increased by 50% from 1960
to 2010, due to the expansion of agricultural activities in several countries, worldwide, in order
to meet the needs of a growing urban population. Consequently, the pressure on public water
supply systems, as well as on underground reserves, has gradually increased, as addressed by

Taylor (2014).

Predictions concerning irregularities in rainfall pattern - which were confirmed by the
Intergovernmental Panel on Climate Change (IPCC), AR6 (2021) - tend to put even more
pressure on the water issue. Changes in rainfall patterns have been observed in some Brazilian
regions since 2012; they have caused water crises in the semi-arid and metropolitan regions of
Rio de Janeiro and Sao Paulo states, in 2015; in the Federal District, in 2017; and in Curitiba
City, in 2020 and 2021. Pumping water from groundwater sources to Curitiba’s public supply
reservoirs was one of the solutions found to manage the water crisis faced by the city.

According to the National Water and Sanitation Agency, unfavorable water balance,
in association with low investments in water infrastructure, mainly in water production systems,
as well as with below-average rainfall periods, have generated high vulnerability and led to
water crisis periods in several Brazilian regions in recent years (ANA, 2019). This scenario
remained unchanged in 2021, and it ended up affecting the interconnected electric power
generation system in the country.

The federal government has issued a water emergency alert in five states — Minas Gerais,
Goias, Mato Grosso do Sul, Sdo Paulo and Parani — from June to September 2021, to help
conserving the water of power plants’ reservoirs in Paran River basin. In addition, reduced
inflows in the summer (2020/2021), in Southeastern Brazil, have evidenced a trend towards
relative loss in system’s regularization capacity (DUTRA; FIGER, 2021).

Jacobi et al. (2015) have emphasized that this water crisis scenario requires adequate
conditions for good water governance - such as inclusion, participation, an open and transparent
approach - since accountability is a way to properly provide information to the public and to
encourage social control (EMPINOTTI; JACOBI; FRACALANZA, 2016). CNRH Resolution
n. 98/2009 has set the principles, fundamentals and guidelines for environmental education
in the National Water Resources Management System (SINGREH - Sistema Nacional de
Gerenciamento de Recursos Hidricos). However, according to Loureiro (2011; 2013), the
production and implementation of environmental education programs/projects in river basin
committees remains incipient.

Moreover, several studies have pointed out the methodological vulnerability of
environmental education programs/projects aimed at water resources management, both
in formal and non-formal education processes (GUANABARA et al., 2008; VEIGA;
BRANCO, 2009; INEA, 2013; NEFFA et al., 2014, XIII DIALOGO INTERBACIAS
DE EDUCACAO AMBIENTAL EM RECURSOS HIDRICOS DO ESTADO DE SAO
PAULOQO, 2015; CHACON-PEREIRA et al. 2016). The Sustainable Development Goals
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of the Global Agenda 2030 and the MonitoraEA! system used to control and evaluate public
policies focused on environmental education in Brazil stands out in this context. This system
was proposed by the National Articulation of Public Policies on Environmental Education

(ANPPEA - Articulacao Nacional de Politicas Pablicas de Educagio Ambiental).

The current study proposes and introduces the methodology adopted to develop
the System for the Evaluation of Environmental Education Programs and Projects focused
on integrated water resources management (SAPEA-Agua). The System highlights some
dimensions capable of evaluating programs/projects of this nature, in order to contribute
to the construction of environmental education programs/projects focused on encouraging
social participation and transparency in the dissemination of results deriving from the applied
investments.

Materials and Methods

The bibliographic research carried out to build the SAPEA-Agua System comprised
books, bibliographic databases, scientific journals, as well as dissertations and theses’ databases.
Documentary research was also carried out in the following documents:

- International agreements on environmental education;

- Legislation, such as the National Water Resources Policy - PNRH (1997) and the
National Environmental Education Policy - Pnea (1999);

- CNRH Resolutions, such as Resolution n. 98/2009, which sets the principles and
fundamentals for environmental education at river basin scope;

- Other references associated with integrated water resources management and
environmental education.

The herein adopted methodology comprised bibliographic review on the Web of Science,
Periodicals Capes and Google platforms.

The Brazilian Periodicals Capes platform was mainly consulted for scientific studies
conducted in the national context, as well as to search for perspectives from the academic
community (dissertations and thesis), notably, from scholars focused on investigating the
topic in question, whereas documents from governmental institutions and non-governmental
organizations (NGOs) were selected/obtained in the Google platform; thus it mainly
contributed to gray literature reviews. Meanwhile, the Web of Science platform, which is a
research tool into global citation core databases, such as the Science Citation Index (SCI),
supported the retrieval of high-quality theoretical and scientific articles at international level.
Environmental education, water resources, water, integrated water resources management,
water resources management, evaluation, indicators, socio-environmental indicators,
environmental education programs and environmental education projects were the keywords
used in the herein conducted search. They were subjected to multiple combinations; heir
equivalents in Portuguese language were also used.

1 - Available at http://www.monitoraea.org.br (accessed in November 2021).
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Basic environmental education assumptions found in international and national
documents of reference in this knowledge field were used to answer the question about elements
of environmental education that should be included in water management programs/projects
in order to guarantee ecosystems’ integrity. The selection criterion applied to these documents
was based on their international and national acknowledgement.

The Belgrade Charter (1975), the Thilisi Declaration (1977) and the Treaty on
Environmental Education (1992) are documents widely acknowledged in both national and
international contexts. On the other hand, legal landmarks of reference in environmental
education were selected within the national scenario, namely: the Brazilian legislation of
reference in the field — Pnea and CNRH Resolution n. 98/2009 —, which is the legal reference
landmark guiding environmental education in the integrated water resources management
context.

The content analysis method was used to assess these documents. This method comprises
a set of communication analysis techniques, based on both systematic procedures and message
content descriptions aimed at finding indicators (either qualitative or not) to enable inferring
knowledge associated with message production/reception conditions (BARDIN, 1995).

Texts and expressions in the original contents, which communicated basic environmental
education assumptions, were clipped during the analysis of these documents; these excerpts
were inserted in Excel spreadsheet. Box 1 presents the analysis category “Contextualization”,
as example of such systematization process. Subsequently, these textual records were grouped
based on the addressed content in order to generate the analysis categories. Therefore, the
herein selected reference documents on environmental education aimed at defining the
analysis categories that associated concepts and that could be used to set classifications. Thus,
working with categories means grouping elements, ideas or expressions capable of covering
the analyzed issue (GOMES, 1994). Therefore, analysis categories are qualitative variables.

After defining the analysis categories, the theoretical framework was prepared to
substantiate each of the listed topics/classification groups. In order to do so, other reference
documents on environmental education, such as scientific journals, books and gray literature
documents, were incorporated to the study.

The following research stage comprised the preparation of a set of environmental
education indicators for integrated water resources management and their association with
each analyzed category and their evaluation parameters.
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Box 1 —Example of content analysis systematization - analysis category “Contextualization”

Analysis category  Reference Extracted excerpts
document

Contextualization ~ Belgrade Char-  Item F - Basic Guidelines for EE Programs 5:

Promoting solu- ter (1975) “Environmental education should examine major
tions to socio-envi- environmental issues from a world point of view,
ronmental issues at while paying due regard to regional differences”.

local, national and
international levels

Item F - Basic Guidelines for EE Programs 8: “Envi-
ronmental education should promote the value and
necessity of local, national and international coope-
ration in the solution of environmental problems”.

Thilisi Decla- “By taking a global approach...”
ration (1977)

Treaty on EE “This requires individual and collective responsibi-
(1992) lity at local, national and planetary level”.

EE principles: 3. “Environmental education is both
individual and collective. It aims to develop local
and global citizenship with respect for self-determi-
nation and the sovereignty of nations”.

Action Plan 6: “Promote and support training for
environmental conservation, preservation and
management, as part of the exercise of local and
planetary citizenship”.

Action Plan 14: “Promote the creation and streng-
thening of national, regional and international
networks for joint action between organizations of
the South, North, East and West with a planetary
perspective (e.g. foreign debt, human rights, peace,
global warming, population, contaminated pro-
ducts.)”.
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PNEA (BRA-
SIL,1999)

CNRH
Resolution n.

98/2009

Basic principle of EE VII: “the articulated approach
to local, regional, national and global environmen-
tal issues”

EE’s fundamental goals V: “Encouraging coope-
ration among different regions in the country, at
micro and macro-regional levels, in order to build
an environmentally balanced society, founded

on the principles of freedom, equality, solidarity,
democracy, social justice, responsibility and sustai-
nability”.

Article 3 reaffirms the basic principle of EE in
PNEA VII: “the articulated approach to local,

regional, national and global environmental issues”.

Article 3 XI - the river basin (Law n. 9,433, from
1997, article 1, item V) and the river basin region
(CNRH Resolution n. 32, from October 15, 2003),
which encompasses a basin, group of basins or sub-
-contiguous basins showing homogeneous or similar
natural, social and economic features, as water
resources planning and management units.

Source: The authors, 2022.

Sapea-Agua was validated in compliance with the Delphi technique, which relies on a
panel of experts. The Delphi technique admits the superiority of experienced people’s judgment
over the judgment of an individual or small group of individuals (LINSTONE; TUROFE 2002).

According to Minayo (2009), the Delphi method can be featured as “strategy to
structure the improvement of research instruments or analysis results”. According to the
aforementioned author, researchers, experts on the subject matter or people with practical
experiences in a specific topic are invited to read, criticize and suggest contributions to a given
material. The purpose of this process is to refine, adapt and give quality to the previously
prepared material. This technique can be used in multiple ways, as described by Minayo in

the excerpt below:

A research group or researcher prepares a given text presenting a set of
indicators it deems to be fundamental for a given evaluation and shares its
preliminary version with the best experts on the subject. Upon receiving
their feedback, it is up to the researcher or research group to incorpo-
rate the experts’ suggestions and to summarize their contributions. This
technique plays fundamental role in validating both instruments and
research results. The basis of the Delphi technique lies on acknowledg-
ing the superiority of experienced people’s judgment over the judgment
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of an individual or small group of individuals (MINAYO, 2009, p. 88).

It is worth emphasizing that SAPEA-Agua was validated in compliance with the basis of
the Delphi methodology and that it was subjected to the analysis of two experts in integrated
water resources management and environmental education, namely: Carlos Frederico Loureiro
- PhD in Social Sciences and professor at the Education School of Federal University of Rio
de Janeiro (UFR] - Universidade Federal do Rio de Janeiro), author of significant scientific
production associated with environmental education in the water resources management
context, including aspects associated with both the legislation and evaluation of educational
processes -; and Fatima de Lourdes Casarin - expert in Water Resources Management,
with strong practical skills at the formal municipal schooling and at the non-formal
context, mainly at river basin committees level, consultant for social mobilization and
environmental education projects in the water resources and sanitation fields. From 2007
to 2014, she worked as manager at State Institute of the Environment (Inea/R]J) and project
coordinator at State Secretary for the Environment and Sustainability (SEAS/R]). Where
she was in charge of the Water Agenda at Schooling Programs — Environmental Education for
Water Management, carried out in 22 municipalities and 110 schools in partnership with river
basin committees. This program was selected among the six best water management practices
in Brazil in the Government Category of the 2012 ANA Award. These professionals have
read, criticized and elaborated suggestions on the preliminary version of SAPEA-Agua, based
on their theoretical-critical knowledge and practical experiences, in order to help expanding
and legitimizing this evaluation system.

Thus, the process to build the SAPEA-Agua system has followed a qualitative-

quantitative methodological approach, which was justified by the application of the classic
content analysis (BARDIN, 1995) and Delphi (LINSTONE; TUROFE, 2002) methods, whose

stages are shown in Figure 1.
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Figure 1 — Methodological proposal procedures for the elaboration of SAPEA-Agua

STAGE 1
Selecting reference documents about
environmental education and analyzing their
content.

STAGE 3
Elaborating the evaluation parameters and
indicators associated with each analysis
category.
Preliminary version of SAPEA-Agua.

STAGE 4
Evaluation of Delphi Analysis Lines
conducted by the Panel of Environmental
Education and Water Resource Experts.

STAGE 5

Changing the preliminary version of SAPEA-
Agua based on experts’ criticisms and
suggestions.

Consolidated version of SAPEA-Agua.

Source: The authors, 2022.

The herein adopted methodological approach has pointed out the elements used
to evaluate the contents of environmental education programs / projects focused on water
resources conservation and management processes. It took into account their theoretical
concepts in order to promote minimum quality, promotion and clarity standards for the
evaluation processes adopted in environmental education (CARLETON-HUG, 2010; TAO,
2012; STERN et al., 2014).

After the SAPEA-Agua construction process was over, values were assigned to
indicators in order to provide a numerical measure to work as basis for the necessary analyses
and inferences of environmental education programs / projects focused on water resources
management. This procedure enabled quantitatively measuring and qualitatively analyzing
system’s responses in order to generate inferences to help managers monitoring and evaluating
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the quality of the program / project.

The sum of the attributed scores is expected to objectively contribute to monitor
and evaluate the environmental education programs / projects focused on water resources

management.

Defining the analysis categories

As previously reported, the herein adopted analysis categories - Contextualization,
Interdisciplinarity, Participation, Communication, Program / Project Sustainability and
Self-assessment - are associated with basic environmental education assumptions ad-
dressed in the main analyzed documents. Box 2 presents the correlation process among
these categories, environmental education assumptions and reference documents.

Box 2 — Association among analysis categories, environmental education as-

sumptions and reference documents on environmental education

LISTED
CATEGORIES

Contextualization

Interdisciplinarity

Participation

Ambiente & Sociedade - Sao Paulo. Vol. 25, 2022 - Original Article

Environmental Edu-
cation Assumptions

Promoting solu-
tions for socio-en-
vironmental issues
at local, national
and global levels.

Adopting the
interdisciplinary
methodological ap-
proach to interpret
the environment in
its entirety.

Including the com-
munity in decision-
-making processes
aimed at enabling
balance in the
local environment
through participa-
tory and democra-
tic processes.

Thilisi
Decla-
ration

(1977)

Treaty
on EE
(1992)

Natio-
nal EE
Policy
(1999)

CNRH
Resolu-
tion n.
98/2009
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Democratization

of environmental

information (social
Communication networks and socia-

lization of different

knowledge types

- popular, technical

and scientific).

Sustainability of

the educational

process based on

training multipliers,

as well as on part- X X X X X
nership formation,

integration to

public policies and

fundraising.

Program / Project Sus-
tainability

Procedural assess-
Self-assessment ment (elaborating X X X X
action plans)

Source: The authors, 2022.

The analysis applied to Box 2 has shown that assumptions defining analysis categories
such as “Interdisciplinarity”, “Participation” and “Program / Project Sustainability” appeared in
all analyzed documents. The Thilisi Declaration does not provide on the basic environmental
education assumptions supporting analysis categories “Contextualization” and “Self-
assessment”. The Belgrade Charter (1975), in its turn, does not expose the basic environmental

education assumption referring to category “Communication”.

The fact that the adopted analysis categories are not exclusively associated with
Brazilian documents increases their application scope, since the herein referenced international
documents were addressed in forums that counted on the participation of several countries,
before their practical application. Based on the globalization logic, this analysis has indirectly
contributed to the universalization of principles guiding environmental education.

The role played by environmental education in integrated water resources management
in Brazil was legally acknowledged by CNRH Resolution n. 98/2009, which sets the principles
and fundamentals of environmental education at river basins’ scope.

SAPEA—Agua presentation

SAPEA-Agua s a system used to evaluate environmental education programs / projects
focused on integrated water resources management. Its elaboration process was guided by
the following question: what environmental education elements should be included in water
management programs / projects?
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The innovative nature of this system derives from its goal to overcome lack of
environmental education evaluation processes, mainly of those focused on water resources. As
pointed out by one of the experts consulted during the system elaboration process, SAPEA-
Agua is an excellent and rare tool that can be feasible and functional, when it is suited before
the execution of a given project.

The SAPEA-Agua construction process was based on three pillars, namely: critical
environmental education, integrated water resources management and socio-environmental
indicators.

SAPEA-Agua is an evaluation system towards critical environmental education trends
and based on the basic assumptions of this education, which were observed in international
and national reference documents associated with this field, such as the Belgrade Charter
(1975), the Thilisi Declaration (1977), the Treaty on Environmental Education for Sustainable
Societies and Global Responsibility (1992), as well as Pnea and CNRH Resolution n. 98/2009.

The critical environmental education trend - designed and spread by authors such
as Philippe Pomier Layrargues, Mauro Guimarées, Carlos Frederico Loureiro and José Silva
Quintas - is committed to transform the current social order by taking into consideration its
relationship with the environment and by transmitting it through popular, emancipatory and
transformative environmental education currents, as well as through education focused on
public environmental management.

The environmental education trend defines the political-ideological orientation of
public policies and environmental education programs/projects, including the ones focused
on integrated water resources management. [t is worth emphasizing that the critical trend in
Brazil guides public policies in this fields, such as Pnea (1999), the National Environmental
Education Program (ProNEA) (2014) and, in the current case, SAPEA-Agua.

Critical/emancipatory environmental education programs instrumentalize different
sectors of society in order to participate in river basin committees, as well as in committees
focused on reasoning about consumption as structural cause of water crisis, on observing
and investigating local impacts to find integrated solutions capable of articulating school
community, users, organized civil society and public power. They are also committed to the
collective elaboration of declarations, treaties or public policies aimed at contributing to the
conservation and integrated management of water resources.

The integrated water resources management is another SAPEA-Agua’s pillar. The
expression “integrated water resources management” is associated with some historical-
conceptual landmarks, such as the Dublin Declaration (1992), chapter 18 of Agenda 21 and
the concept established by the Global Water Partnership — GWP.

Based on these documents, the river basin was acknowledged as privileged territorial
space for the integrated management of water resources. In order to do so, it must be considered
a complex system (MORIN, 1990) comprising physical, social, economic, political and cultural
environments. The interrelation among these different environments results in a system with

low long-term predictability (GONDOLO, 2000).

The integrated water resources management in Brazil takes PNRH as legal-institutional
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framework. This legislation defines river basins as territorial units for the implementation of
this policy and underpins the creation of the National Water Resources Management System
(SINGREH - Sistema Nacional de Gerenciamento de Recursos Hidricos).

Thus, the integrated management of water resources provides subsidies to evaluate
environmental education programs/projects in the water management context. In addition,
it indicates ways to formulate criteria, indicators and parameters to be used to evaluate these
programs/projects.

The last pillar supporting SAPEA-Agua lies on socio-environmental indicators, which
are quantitative and/or qualitative indicators that enable assessing whether the goals of a given
program/project are carried out well or whether they have been achieved (MINAYO, 2009).

The use of indicators is recommended in several scientific studies as a way to evaluate
progress towards sustainability or sustainable development. Thus, indicators are a promising tool
to support decision-making processes (DAHL, 2012; MOLDAN et al., 2012; NICHOLSON
et al., 2012) in the governance and management of water resources (PIRES et al., 2017).

The use of indicator matrices to evaluate programs/projects in the environmental
education field remains significantly incipient, although some initiatives often point towards a
critical environmental education trend (TRAJBER; MENDONCA, 2006; GUANABARA
et al., 2008; GUANABARA et al., 2009; LUZ; TONSQO, 2015).

The proposed system (SAPEA-Agua) comprises evaluation parameters and indicators
for each category analysis topic: Contextualization, Interdisciplinary, Participation,
Communication, Program/Project Sustainability and Self-Assessment. Altogether, the system
comprises 6 analysis categories, 15 evaluation parameters and 43 indicators. Box 3 presents

the SAPEA-Agua.

It is essential emphasizing that the SAPEA-Agua’s design was evaluation-oriented,
although it can also be applied to guide the proposition of environmental education programs/
projects focused on the integrated water resources management, as well as work as guidance
for reference terms in public calls or for the elaboration of new propositions.
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Box 3 - System for the evaluation of environmental education programs
and projects focused on water resources management - SAPEA-Agua

CONTEXTUALIZATI ON

EVALUATION
PARAMETERS

INDICATORS

1. Identification of multiple
water uses and traditional
knowledge.

L. It presents the environmental and socioeconomic diagnosis
of water resources and multiple water uses.

2. It reports the environmental history of water resources in
the area covered by the program/project and specifies the
traditional knowledge used in production practices associated
with water.

2. Identification of local
socio-environmental issues.

3. It presents the map of social actors and conflicts involving
multiple water uses.

4. It reports the history of conflicts involving multiple water
uses, mediations, negotiations, as well as political alliances
and ruptures.

5. It reports socio-environmental issues indicated by local
social actors, by the river basin committee or by the water
resources management body.

3. Actions contributing to
the process to cope with
local socio-environmental
issues.

6. At least 90% of the established goals focus on coping
with local socio-environmental issues associated with water
resources.
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INTERDISCIPLINARITY

EVALUATION INDICATORS
PARAMETERS

4. Formation of an interdis- | 7. It presents balance in the number of professionals designa-
ciplinary team (articulation | ted per knowledge field (Exact and Earth Sciences, Biological
between the technical and | Science, Health Science, Agrarian Science, Applied Social
social dimensions). Science, Humanities, Engineering, Linguistics, Letters and
Arts) who form the program/project’s team, in line with the
local context.

8. It includes the number and profile of local social actors
participating in the program/project’s team.

9. It enables the team to understand the program/project in
the critical environmental education context and to interact
with common knowledge.

5. Adoption of educatio- 10. It concerns production and consumption practices asso-
nal practices in order to ciated with water resources in educational activities, as well
integrate scientific and as integrates and strengthens different scientific knowledge
common knowledge. fields and traditional knowledge linked to them.

11. It presents the number, description, performance time,
attendance list, profile and contact of participants, as well
as photographic records of educational activities carried out
based on the interdisciplinary methodological approach.

12. It presents materials produced in interdisciplinary educa-
tional activities.

13. The number and profile of individuals participating in
interdisciplinary educational activities are in compliance with
the established goals.
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PARTICIPATION

EVALUATION
PARAMETERS

INDICATORS

6. Educational actions
counting on the participa-
tion of local social actors in
vulnerability contexts.

14. It reports the demands pointed out by, and negotiated
with, local social actors in vulnerability contexts associated
with water conservation and management processes.

15. It presents the number, profile description, attendance
list and contacts of participants, as well as the photographic
record of meetings held to propose the educational actions of
the program/project.

7. Training and instrumen-
talization of local social
actors in vulnerability
contexts in order to parti-
cipate in decision-making
processes.

16. It presents the number, profile description, performances
time, attendance list and contacts of participants, as well as
the photographic record of training and instrumentalization
activities focused on local social actors to enable them to
make qualified interventions in decision-making and social
control processes associated with water resources.

17. It presents materials produced in the training, instru-
mentalization and social control activities focused on local
communities.

18. The number and profile of individuals participating in the
training, instrumentalization and social control activities are
in compliance with the planned goals.
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COMMUNICATION

EVALUATION
PARAMETERS

INDICATORS

8. Promotion of infor-
mation about program/
project’s actions and about
the conservation and
management of local water
resources.

19. It describes communication actions capable of indicating
the action type, the means of communication, their pro-
motion times and purpose, as well as the target audience’s
profile.

20. It presents textual, digital and photographic materials
produced in communication actions.

21. The size and profile of the target audience reached by
communication actions are in compliance with the planned
goals.

9. Edu-communication
actions focused on incre-
asing local population’s
participation in decision-
-making and social control
processes.

22. It presents the number, profile description, performance
time and contacts of participants, as well as the photographic
record of edu-communication actions implemented in the
local water resources management context.

23. It presents textual and digital materials produced in edu-
-communication actions.

24. The size and profile of the target audience reached by
edu-communication actions are in compliance with the
planned goals.

10. Social networks’ forma-
tion or strengthening.

25. It presents the number, profile description, performance
time and contacts of participants, as well as the photographic
record of the social networks interconnecting institutions and
social practices concerning water resources.

26. It presents materials produced by social networks and
virtual social network homepages.

27. The size and profile of the target audience reached throu-
gh social networks are in compliance with the planned goals.
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PROGRAM/PROJECT’S SUSTAINABILITY

EVALUATION
PARAMETERS

INDICATORS

11. Multipliers’ training.

28. It presents the number, profile description, performance
time and contacts of participants, as well as the photographic
record of training activities applied to multipliers in order to
keep the program/project alive after its conclusion.

29. It presents materials produced in training activities ap-
plied to multipliers.

30. The size and profile of the target audience reached in
training activities applied to multipliers are in compliance
with the planned goals.

12. Partnership formation
and fundraising.

31. It presents the number, profile description, performance
time and contacts of participants, as well as the photographic
record of activities carried out in the River Basin Committees
integrating community leaders, non-governmental organiza-
tions, the private sector and/or public bodies involved in wa-
ter resources management, in order to establish partnerships
to enable continuing the educational process after the end of
the program/project.

32. It presents the partnership agreements signed by the
involved parties.

33. The number and profile of partner institutions are in
compliance with the planned goals.

13. Integration with public
policies.

34. It presents the number, description, performance time,
profile and contact of participants, as well as the photogra-
phic record of educational activities articulating the civil
society, the private and public sectors, and non-governmental
organizations involved in the water topic in order to formula-
te documents and to fulfill collective commitments to water
resources sustainability.

35. It presents documents and collective commitments signed
by the involved parties.

36. The number and scope of documents and collective com-
mitments are in compliance with the planned goals.
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SELF-ASSESSMENT

EVALUATION INDICATORS
PARAMETERS

14. Procedural Assessment. | 37. It accounts for at least 80% of the action plan.

38. It presents physical, chemical and biological indicators
associated with water resources as a way to evaluating and
monitoring the results (e.g., improvements in water quality,
increase in the number/size of green areas, replanted seedlin-
gs, recovered lands, launching conservation areas, increase in
water availability/security, increase in the population of living
beings, and maintained or restored ecosystem services, among
others).

39. It presents socioeconomic indicators associated with water
resources as a way to evaluate and monitor the results (e.g.,
job and income generation, decent quality of life for the local
population, increased population and watershed resilience,
preparation to face the risks of climate change, adequacy of
basic sanitation systems, reducing the number of waterborne
diseases affecting local populations, among others).

15. Results assessment.

40. It achieves at least 80% of established goals.

41. It presents water conservation and management demands
pointed out by local social actors and met by the program/
project, as well as the justification for the non-met ones.

42. It shows beneficiaries’ degree of satisfaction with the
program/project (attaching the survey and the number of
respondents per social group or institution).

43. It presents criticism of the program/project and sugges-
tions for its improvement and continuity.

Source: The authors, 2022.

SAPEA-Agua application

Regarding qualitative aspects of SAPEA-Agua, it is important emphasizing that this
evaluation system dialogues with the critical/emancipatory environmental education trend

(LAYRARGUES; LIMA, 2014).

Critical/emancipatory environmental education programs instrumentalize different
sectors of society to participate in river basin committees, to reflect about consumerist practice
as structural cause of water crisis, to observe and investigate local impacts to find integrated
solutions capable of articulating the school community, users, organized civil society and public
authorities. They are also committed to the participatory elaboration of declarations, treaties
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or public policies focused on the conservation and integrated management of water resources.

Conservative environmental education programs implemented in the water resources
context aim at raising awareness about the global environment, climate change and water
crisis; reducing domestic water needs/consumption; implementation of rainwater reuse systems;
as well as observation of, and investigation about, impacts on local water resources without
necessarily finding integrated solutions. In other words, they are initiatives that, overall, do
not pursuit social, political and economic articulation to propose individuals’ participation in
the solution of impacts on aquatic ecosystems.

The application of SAPEA-Agua implies assigning scores to each analysis category.
These scores result from the sum of scores attributed to each evaluation parameter and
corresponding indicator(s). They are attributed by experts, based on their perception about
the degree of completion of theoretical and practical concepts guiding each parameter and
their corresponding indicator(s) — the attributed score are “+1” (whenever present) or “0”/
null (whenever lacking).

Scores attributed to each analysis category receive a different weight at the time
to calculate the total score for the program/project. Analysis category “Participation” was
attributed weight 2, since critical environmental education is mainly based on social actors’
participation in socio-environmental vulnerability contexts.

The weight 2 attributed to analysis category “Participation” is also justified by experts’
observations. Expert A has emphasized the importance of instrumentalizing and encouraging
community inclusion in decision-making processes by prioritizing the most vulnerable social
groups, since they were excluded from public participation. Expert B, in his turn, has stated
that reference texts supporting environmental education programs/projects focused on water
resources management should take into consideration the need of promoting society’s effective
citizen participation in river basin committees.

Despite the suggestion to assign weight 2 to analysis category “Participation”, it is
convenient to leave open the possibility of differentiating weights in attributions suggested
by appraisers of each program/project. Thus, we agree with expert A’s opinion, according
to whom, weights should be assigned according to the project’s purpose or framework. It is
important reflecting about the assignment of different weights to each analysis category, based
on the program/project’s scope. It is so because a differentiated scoring system can lead to
heterogeneous SAPEA-Agua use, and it would make it hard to compare different proposals.
Thus, the SAPEA-Agua score should be standardized for all programs/projects and each
means of verification.

Box 4 summarizes the total number of analysis categories, evaluation parameters and
indicators proposed by the SAPEA-Agua evaluation system, as well as values suggested to
evaluate environmental education programs/projects in the water resources context.

The funding institution or the supervisory body in charge of the program/project is
the one accounting for assessing whether it presents the indicators, or not, based on the sum
indicating the level the methodological approach of the analyzed program/project is at, in
comparison to basic assumptions of environmental education focused on water management.

Ambiente & Sociedade - Sao Paulo. Vol. 25, 2022 - Original Article 19 de 25



CHACON-PEREIRA, NEFFA and PIMENTEL DA SILVA

Box 4 — Total number of analysis categories, evaluation parameters and indi-
cators, in addition to values suggested for SAPEA-Agua quantification

S| e | moreace | FHEET | TOmRLEG
Contextualization 3 6 1 +6
Interdisciplinarity 2 7 1 +7
Participation 2 5 2 +5x(2) = +10
Communication 3 9 1 +9
S ’ ’ 1 -
Self-assessment 2 7 1 +7
Total 15 43 148

Source: The authors, 2022.

Another aspect inherent to the sum of Sapea-Agua scores concerns the classification of
programs/projects in quality ranges, based on the achieved score: “EXCELLENT”, “GOOD”,
“REGULAR?” or “INSUFFICIENT. Thus, a classification for environmental education
programs/projects focused on water resources management was herein proposed, as shown in
Box 5. This classification enables managers to compare environmental education programs/
projects focused on integrated water resources management.

Box 5 — Classification of environmental education and water resourc-
es programs/projects, based on the sum achieved in SAPEA-Agua

TOTAL SUM CLASSIFICATION COLOR
From 37 to 48 points EXCELLENT _
From 25 to 36 points GOOD BLUE
From 13 to 24 points REGULAR YELLOW

Source: The authors, 2022.

From this perspective, the methodological proposal called SAPEA-Agua helps improving
the theoretical and practical approach of environmental education programs aimed at water
resources conservation and management processes.
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Conclusions

The main contribution of the current study lied on its description of SAPEA-Agua,
which is an innovative system developed to evaluate environmental education programs and
projects focused on integrated water resources management. Each SAPEA-Agua development
stage was herein presented. SAPEA-Agua is an instrument capable of supporting these
programs/projects’ monitoring and evaluation.

SAPEA-Agua can also subsidize reference terms for environmental education
programs and projects as a way to level proposals supported by both basin agents and the
Brazilian integrated water resources management system. SAPEA-Agua application indirectly
improves the training provided to environmental education professionals and encourages
the development of a critical viewpoint in training processes. Defining a standard evaluation
system for environmental education programs and projects can help optimizing and improving
the management of these initiatives.

The description of the evolutionary SAPEA-Agua development stages enables the
technical-scientific community to criticize and propose further evolutionary stages for the
system. Some stages were already consolidated in the book about SAPEA-Agua (CHACON-
PEREIRA et al. 2020), which which included a didactic and illustrative chapter about the
application of this system to a real case. In addition, other initiatives are already underway,
such as the preparation of a manual to support the System for Integrated Water Resources
Management.
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Resumo: No contexto de aumento dos riscos de crises hidricas em mui-  Sao Paulo. Vol. 25, 2022
tos pafses, a educagio ambiental apresenta-se como um instrumento ca-
paz de contribuir na busca de solugdes para a problemética hidrica junto
a comunidade local e aos diversos setores da sociedade. No entanto,
estudos apontam para a fragilidade metodolégica dos programas/proje-
tos de educagio ambiental voltados para a gestio de recursos hidricos.
Nessa perspectiva, elaboramos o Sistema de Avaliagio de Programas
e Projetos de Educacio Ambiental para Gestdo de Recursos Hidricos
(SAPEA-Agua), com base em uma pesquisa quali-quantitativa que
combinou pesquisa bibliogrifica e analise de contetido de documentos
balizadores da educagiio ambiental, com a finalidade de avaliar o nivel
de contextualizagio, interdisciplinaridade, participagio, sustentabilida-
de, comunicacio e autoavaliagio dos programas/projetos de educagio
ambiental. Consideramos que 0 SAPEA-Agua pode subsidiar o processo
de avaliacio e ampliar a quantidade, a qualidade e a efetividade de pro-
gramas/projetos de educacio ambiental no Ambito da gestdo das dguas.
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Resumen: En el contexto del aumento de los riesgos de las crisis hidricas ~ Sao Paulo. Vol. 25, 2022
en muchos de los paises, la educacién ambiental se presenta como un
instrumento con capacidad de contribuir en la bisqueda de soluciones a
la problemaética hidrica junto a la comunidad local y a los diversos secto-
res de la sociedad. Sin embargo, estudios indican la fragilidad metodols-
gica de los programas/ proyectos de educacién ambiental direccionados
a la gestién de los recursos hidricos. Segtin esa perspectiva, elaboramos
el Sistema de Evaluacién de Programas y Proyectos de Educacién Am-
biental para los Recursos Hidricos (SAPEA-Agua), con base en una
pesquisa cuali-cuantitativa que combiné la investigacién bibliografica
y la analisis de contenido de documentos que orientan a la educaci-
6n ambiental, con la finalidad de evaluar el nivel de contextualizaci-
6n, interdisciplinaridad, participacién, sostenibilidad, comunicacién y
autoevaluacién de los programas/ proyectos de educacién ambiental.
Consideramos que el SAPEA-Agua puede apoyar y ampliar la cantidad,
la calidad y la efectividad de programas/ proyectos de educacién am-
biental en el &mbito de la gestidén de las aguas.
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