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ABSTRACT

For administration, indicators function like a compass in navigation. Based on their availability, quantity, and quality,
decision-makers are better assisted in their daily tasks. In public administration, it is no different; however, it is very
common for small municipalities, such as Presidente Bernardes-SP, to require managerial support to aid in this task.
The aim of the article was to develop a database tool for generating cost and waste indicators in school meals for
elementary school students, as well as to calculate and identify the virtual water used in food preparation. Thus, this
work was developed through the construction of a system designed in Microsoft Access. The approach employed to
achieve this goal was applied research. Consequently, the SIGA-ME system—Applied Management Information
System—School Meals was created. The result was the provision of a duly parameterized tool for the municipality.
The database includes stock movement entries for twenty days in March 2020. The researcher registered the
application with the National Institute of Industrial Property (INPI).

KEY-WORDS: Database. Virtual Water. Cost Indicators.

1 INTRODUCTION

The National School Feeding Program (PNAE), maintained by the Federal Government
through the National Fund for Educational Development (FNDE, 2018), is one of the important
income distribution actions for the population. According to FNDE (2019), almost 40.2 million
students benefited from the program. Specifically regarding elementary school students, under
municipal responsibility, 15.1 million students were served. The amount corresponding to
transfers in 2019 totaled RS 3.95 billion, 70% of this amount directly to elementary school
students. The funds are sent monthly to the municipalities over a period of 10 months, from
February to November, covering 200 school days per year. Additionally, according to FNDE
(2020), 109,361 school units were assisted in 2019.

The management of these funds is carried out by the municipality with an obligation
to provide accountability, as stated in Article 70 of the Constitution (TCU, 2019). However, even
older than our Constitution, Decree-Law 200/67 (Brazil, 1967) already mandated this
requirement.

Since 2012, the accountability process has been carried out virtually through the
Management System for Accountability (SIGPC) (FNDE, 2012).

According to Law n° 12,527, dated November 18, 2011 (BRASIL, 2011), in its Article 1,
which guarantees access to information as provided in the Federal Constitution in Iltem XXXIII of
Article 5, every citizen can verify public expenditures. Transparency is an important instrument
of democracy; however, the availability of data related to the revenues and expenses of various
government programs can be a real complicating factor. This is one of the problems in monitoring
the public administration.

Another issue relates to the way expenditures are presented. The data, derived from
the accountability forms provided by FNDE (2017), merely represent receipts and payments
made over periods. These numbers could be processed to present information such as the cost
of food per student, the cost of one kilogram of processed food, food waste and its rate, the cost
of that food waste, and the water footprint (WF) with its associated costs.

Moreover, considering the problem of food security in the world, according to the FAO
(2023), more than 828 million people are experiencing hunger globally. In Brazil, the report "The
State of Food Security and Nutrition in the World 2023" indicates that approximately 21.1 million
people in Brazil were in a situation of severe food insecurity between 2020 and 2022,
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corresponding to 9.9% of the national population. This statistic reveals a 5.35-fold increase
compared to the previous survey (between 2014 and 2016), during which 1.9% of Brazilian
citizens were in this condition. In parallel with the hunger issue, it is noted that 70.3 million
Brazilians, approximately 32.8% of the population, face some degree of food insecurity.
Furthermore, malnutrition affects a contingent of 10.1 million people, corresponding to 4.7% of
the population (FAOQ, 2021).

According to data from FAO (Food and Agriculture Organization of the United Nations):
17% of all food available for consumption is wasted. Food waste has reached an alarming level:
each year, 17% of what is produced globally is lost after harvest or wasted in stores, restaurants,
or households. This waste represents approximately USD 1 trillion annually (FAO, 2021). To put
this volume into perspective, according to the Brazilian Institute of Geography and Statistics
(IBGE, 2022), Brazil's GDP was BRL 9.9 trillion in 2022, meaning that at consumer prices, global
food waste represents half of Brazil's GDP.

It is estimated that annually around 931 million tons of food are discarded as waste,
representing 8 to 10% of the greenhouse gases generated. Food waste also accounts for 38% of
the energy resources used by the global food system to produce food that is not consumed.
Additionally, 30% of the planet's agricultural land is used to produce food that ultimately
becomes lost or wasted (FAO, 2021).

Food waste is a serious global problem, and its effects are not limited to social
dysfunctions, such as the issue of hunger. It is also important to consider the environmental
disruptions, as producing food, whether in adequate or excessive quantities, impacts the
environment through the use of water and other ecosystem resources.

Water is one of the most critical resources for all spheres of society, and meeting
multiple uses and clients requires coordinated planning. It is impossible to consider food security
without addressing water security, as a significant amount of water is needed to produce food.
According to the National Water and Basic Sanitation Agency (ANA, 2019), agricultural
production uses about 70% of the freshwater consumption in Brazil, making it the largest user
and waster. According to a report by IBGE/ANA (2018), the total water consumption in 2017
amounted to 329.8 trillion cubic meters.

Considering the estimated one-third food waste by the UN and applying it to 70% of
the total 329.8 trillion cubic meters consumed (230.8 trillion cubic meters), it amounts to nearly
77 trillion liters of water wasted in one year.

Therefore, considering the issues involving improvements in public resource
management, food security, food waste, and the use of virtual water, the aim of this study was
to develop a database tool that could, more efficiently and effectively, generate indicators based
on the stock movement of school meals provided to elementary school students in the
municipality of Presidente Bernardes-SP. These indicators would support decision-making and
present the figures related to school meals in a managerial format, while also considering the
water footprint and its cost as a means to generate impact and awareness, thereby contributing
to eliminating food waste in school meals.

The actors in this study were strategically chosen. The municipality of Presidente
Bernardes is part of the Brazilian cities with fewer than 30,000 inhabitants, which represent
almost eighty percent of the municipalities, according to IBGE data (2022). These cities do not
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have their own income and are substantially dependent on federal resources (FIRJAN, 2019).
2 CONTEXTUALIZATION OF THE TOPIC

The municipality of Presidente Bernardes, located in the western region of the state of
Sao Paulo, was elevated to the category of municipality on January 23, 1935. According to IBGE
(2022), the city has an estimated population of 14,490 inhabitants in 2020, with the average
monthly salary of formal workers being 2.2 minimum wages, and 22% of the population being
economically active (Figure 1).

According to the Seade Foundation (2020), in 2018, the S3o Paulo Social Responsibility
Index (IRPS), in its Wealth dimension, showed the locality with an indicator of 30, compared to
35 for the Administrative Region it belongs to and 44 for the entire state. In the Education
dimension of the IRPS, in 2016, the city scored 44, the Administrative Region 55, and the state
of Sdo Paulo 51 (Figure 1).

Figure 1 - Location of the municipality of Presidente Bernardes-SP.
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According to the IBGE report, the per capita GDP of Presidente Bernardes is RS
28,001.53 (IBGE, 2022). In 2018, the municipality ranked 363rd among the 645 municipalities
that make up the state of Sdo Paulo (IBGE, 2020). The local activity that stands out is commerce
and services (IEGM/TCESP — Presidente Bernardes, 2023). The Federation of Industries of Rio de
Janeiro (FIRJAN, 2020) reveals, through its Firjan Index of Fiscal Management (IFGF), that the
municipality of Presidente Bernardes-SP ranks 4,080th among the 5,570 Brazilian municipalities.
The local Firjan index is 0.2915. FIRJAN (2019) warns that 1,856 Brazilian municipalities are not
self-sustaining, as the locally generated revenue does not surpass the expenditures on the City
Council and the administrative structure of the municipal government.
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3 METHODOLOGY

For practical reasons, aiming at the construction of an information system designed in
a database using Microsoft Access software, the method used to achieve the objective is applied
research. This type of research is used when "motivated by practical reasons. It aims at practical
applications, with the objective of meeting the demands of modern life. In this case, the goal is
to contribute to practical purposes, seeking solutions to concrete problems" (ANDRADE, 2017).

The operational structure of the Department of Education was constructed using
StarUML software, a software engineering tool that assists in modeling the purpose of a system.
Additionally, a proposal for a new structure was made.

Given this, a database application was developed using Microsoft Access software to
manage the stocks of school meals directed at elementary school students and to generate
management indicators. The research proposal focused on indicators that could provide
decision-makers with a broader range of metrics, such as quantities per school unit, quantities
per student, cost per kilogram of processed food, meal costs, waste costs, and water footprint
costs.

To support information about the procedures adopted in inventory control at the study
site and to better understand them, in loco visits were conducted. Through unstructured
observation, it was possible to verify the control practices adopted. Observation is known as
naturalistic or ethnographic study, where the researcher visits the places where the phenomena
occur naturally (FIORENTINI and LORENZATO, 2006).

4 RESULTS AND DISCUSSION
4.1 Public Management

The public sector has the responsibility to meet an extensive and ever-growing variety
of social needs, thus requiring strict and disciplined management of limited public resources to
fulfill its duties to society. The reality of insufficient and scarce public resources, the population's
demand for a higher quality of life, as well as the concerning social, economic, environmental,
and financial crises, are some of the variables causing intense inequalities in social and economic
structures, the issue of the reduced trust of society in public sector institutions and their leaders,
to name a few among many issues related to the topic. These occurrences demonstrate that
there is no room for hesitation regarding the immense necessity of incorporating concepts,
extensively used in the private sector, of economy, efficacy, and efficiency in the operations
performed by public sector agents, in order to stimulate the State apparatus, enhancing the
supply-demand relationship of goods and services for society (BRESSER-PEREIRA, 1998).

The crisis of the State implies the need to reform and reconstruct it (BRESSER-PEREIRA,
1998). According to Saravia (2010), under the influence of international organizations (World
Bank, Inter-American Development Bank, UNDP, OECD), a new way of thinking about public
administration spread rapidly around the world. In general, the reforms were considered
experiences of the new concept called New Public Management, characterized by the belief that
public administration should improve by adopting techniques and behaviors typical of business
administration.
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A public administration described as democratic and open has slower mobility
compared to that of companies, whose administrators can make decisions quickly and behind
closed doors.

Osborne and Gaebler (1992) point out that one of the major differences between
public and private administration is motivation. In the public sector, reelection is a significant
factor for leaders, while in the private sector, the ultimate goal is profit. Government resources
come from taxpayers, whereas private sector resources come from customer purchases.
Government decisions are made democratically, while business decisions are made by the
entrepreneur alone—or at most, with the company's shareholders. "The fundamental mission

of government is 'to do good,' while that of a company is 'to make money'" (Osborne and
Gaebler, 1992, p. 22).

Given the above, it is necessary and urgent to transform public management, shifting
from bureaucratic and patrimonial to managerial, with the objective of presenting the use of

resources in a transparent and effective manner, as stated by Bresser-Pereira (1998).

4.2 Water Crisis and the Water Footprint

One in three people worldwide does not have access to safe drinking water, according
to the United Nations Children's Fund (UNICEF) and the World Health Organization (WHO) in
their report "Progress on Drinking Water, Sanitation and Hygiene: 2000-2017: Special Focus on
Inequalities" (UNICEF, 2018). The so-called "water crisis" is not only about scarcity but is the
result of a combination of intensified environmental problems along with other issues related to
the economy and social development, as well as the lack of water management by the
population (GLEICK, 2000). The worsening and complexity of the water crisis stem from factual
disturbances such as availability and increased demand, and from management techniques that
have so far been territorial and reactive, without preventive measures and systemic procedures
(SOMLYODY and VARIS, 2006).

Water resources are considered a global concern, as the supply and use of drinking
water have been decreasing worldwide, severely impacting the survival of species. In light of
this, water is considered an international right, and numerous international decrees and treaties
address this issue.

Despite the fact that Brazil holds about 12% of the world's available surface freshwater,
according to the OECD (Organization for Economic Co-operation and Development) report
(OECD, 2016), water has become a restrictive variable for the country's economic development.

Environmental issues thus impose on contemporary society the need to devise new
ways to reverse the ecological unsustainability crisis by coordinating tangible actions that seek
balanced measures to preserve nature while simultaneously benefiting from it.

The concept of Virtual Water was introduced by John Anthony Allan in 1993, defined
as the water embedded in the production of commodities. In other words, it is the water
involved in the production process of any industrial or agricultural good (ALLAN, 2012). In 2002,
Arjen Hoekstra, at the international expert meeting on virtual water trade held in Delft,
Netherlands, introduced the concept of Water Footprint (WF). The WF of nations was
quantitatively measured by Hoekstra and Huang (2002) and later more comprehensively by
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Hoekstra and Chapagain (2007).

The WF was incorporated to illustrate the little-known relationships between human
consumption and water use, as well as between global trade and water resource management.
According to Hoekstra (2003), the impetus for his research stemmed from the concern that water
resource management is typically viewed as a regional issue or, at most, as a problem occurring
within a watershed environment.

The term WF was chosen by Hoekstra analogous to the ecological footprint; however,
the concepts related to footprints have different origins, as the ecological footprint is explained
in hectares and the WF in the volume of freshwater consumed (SILVA et al., 2013).

In essence, this concept pertains to the indirect trade of water embedded in certain
products and involves understanding that human water consumption is not limited to the direct
use of water in daily activities, but also includes the water contained in the products consumed,
as well as the water used for their production, manufacturing, and transportation, which must
be accounted for and evaluated (HOEKSTRA and CHAPAGAIN, 2007; CARMO et al., 2007).

4.3 Losses in Food Production and Waste in Consumption vs. Food Security and Sustainability

Often used as synonyms, the terms food losses and food waste have distinct
differences in their definitions. According to Parfitt et al. (2010), waste is more easily defined at
the retail and consumer stages, where products from the agricultural system are clearly food
intended for human consumption. However, food loss refers to the decrease in the quantity or
quality of food, making it unfit for human consumption; this occurs throughout the supply chain,
from harvest to processing and distribution.

By reducing food losses and waste, more food could be made available for
consumption without the need for increased agricultural production (BABAR and MIRGANI,
2014).

As established by FAO (FAO, 2014), food loss refers to the reduction in volume or
nutritional value (quality) of food produced for human consumption, while food waste
encompasses the discarding of food. Even recognizing that both should be avoided, it is possible
to perceive in these definitions a certain critique of the term waste, presented as a harmful and
even unethical action. According to FAO (FAO, 2021), nearly 1 billion tons of food are wasted
annually, a volume that, in addition to causing significant economic losses, also compromises the
natural resources essential for humanity to continue producing food.

The physician, geographer, and anthropologist Josué de Castro, as early as 1946, wrote
that hunger was the number one ecological problem (CASTRO, 2001), at a time when
environmental issues were not yet on the agenda. His advanced line of thought already linked
hunger and sustainability, and in his text, he asserted that:

No development plan is valid if it does not lead, within a reasonable time, to the
improvement of the people's food conditions, so that, free from the crushing burden
of hunger, the people can produce at levels that lead to true balanced economic
development. Hence the importance of the goal "Food for the people," or "the
liberation from hunger" (CASTRO, 2001, p. 270 - our translation).

The concept of food security encompasses various aspects, such as the quality and
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safety of the food produced, the variety that meets dietary habits and culture, as well as the
sustainability of the food system. Considering the definition of food security, it is essential to
ensure the availability and access to food in the present without compromising the future
production capacity. This aligns precisely with the concept of sustainable development as
defined in the 1987 UN report, titled "Our Common Future" (UN, 1987).

Although democracy concerning environmental issues has advanced in recent times,
there is still a portion of society marginalized from participation in decision-making processes on
the subject. There seems to be a perception among the public that the responsibility for
addressing this issue lies exclusively with the Government at its various levels. However,
governance for environmental matters should be centered on cooperation between the State
and organized civil society, in a space of alliances and understanding that the negligence of one
affects all.

Addressing environmental issues from a governance perspective assumes, according
to Leal Ivo (2004, p. 78), that:

[...] the mobilization of society expanded the public space, creating new rules of
coexistence and public arenas through which society channeled its demands,
established legal principles that laid the foundations for a new civilizational,
institutional, and democratic matrix in the new Constitutions of the 1980s (LEAL IVO,
2004, p. 78 - our translation).

The actions needed to mitigate environmental disruptions are specific, like meticulous
work, even if they may be considered "a drop in the ocean." However, each participating actor
has an important role, and each action taken represents a gain.

According to the UN (2021), the harmonious coexistence of humans with the
environment depends on their understanding that nature does not have infinite resources, and
a radical change in their habits will be necessary, as established at the United Nations
Conference on Environment and Development, Rio92, where the three pillars of sustainability
were born: Reduce, Reuse, and Recycle, and later the fourth pillar: Rethink.

In this regard, Ramos (2010, p. 83) states:

Be that as it may, the current view of nature, amplified by technology, has inherited
the project of domination based on the dualism of man and nature, in which the latter
is instrumentalized for the benefit of the former. In other words, the stance of
transforming the knowledge of nature into an instrument of its own domination has
become universalized and turned into a dogma (RAMOS, 2010, p. 83 - our translation).

Sustainability, in its course, must be planned and established in the long term, as it is
evident that for sustainable development to occur, it is necessary to have a way to achieve
development with sustainability. In other words, development must take place while
considering the full development of humans, animals, plants, and the entire planet Earth.

According to Leff (2001, p. 31):

The principle of sustainability emerges as a response to the fracture of modernizing
reason and as a condition for building a new productive rationality, founded on
ecological potential and new meanings of civilization derived from the cultural
diversity of humankind. It is about the reappropriation of nature and the invention of
the world; not just a world in which many worlds fit, but a world shaped by a diversity
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of worlds, breaking the siege of the globalized economic-ecological order (LEFF, 2001,
p. 31 - our translation).

This transition from one system to another will only be possible through environmental
education, which can provide the theoretical foundations to achieve sustainability.

4.4 Proposal for a Database and Inventory Control Tool for Municipal Schools

Appropriately, Uhlmann (2002, p. 15) proposes:

Systems thinking is contextual, meaning the opposite of analytical thinking. It requires
that to understand something, it is necessary to understand it as such and in a larger
context, thatis, as a component of a larger system, which is also called its environment
(UHLMANN, 2002, p. 15 - our translation).

Given the statement by the author mentioned above, it is necessary, before
understanding the management of school meals in the municipality of Presidente Bernardes-SP,
to understand the concept of a system as being: "A set of interacting and interdependent parts
that together form a unitary whole with a specific objective and perform a specific function"
(OLIVEIRA, 2009, p. 6). In the author's description, the terms "interacting and interdependent"
stand out as an important aid to understanding the topic.

The operation of the Department of Education of the Municipality of Presidente
Bernardes-SP, concerning the administration of school meals, was structured as shown in Figure
2.

In the diagram of Figure 2, what is prescribed as a system, according to Oliveira (2009),
interdependence and interaction, does not occur at the study site concerning the administration
of school meals to elementary school students in the municipality. It is clearly understood that
there is no integration of the process actors. Therefore, it is confirmed that there is a lack of
synergy in the sector's activities, one of the requirements for efficient and effective
management. Thus, compliance with the law does not indicate that indicators, metrics, and
monitoring measures are being generated. This is only possible through collaborative and
integrated processes.

Thus, the intervention to propose a standardized method that fosters the integration,
insertion, and unification of the sector's activities is of utmost importance. In this way, it aligns
with the expectation of the transformation proposed here. The proposal for a new management
system for school meals in the municipality of Presidente Bernardes-SP can be observed in
Figure 3.
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Figure 2 - Current situation of school meal management in Presidente Bernardes-SP.
Supplier
/"-H—'_'_‘

Department of Education\

Prepare menus

_‘_\_‘_‘_\_‘_\_‘_\_‘_‘_‘—-—\_

Nutritionist
Distribute items
O
Produce food — j;
School
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Observing both Figures 2 and 3, the first point that stands out is the fact that there is a
rectangle drawn only in Figure 3. In software engineering structure notation, this means that for
a system to exist, integration is a mandatory component, and the drawing of a rectangle
symbolizes this (SOMMERVILLE, 2011).

Another item to be noted is the set of integrated and integrative activities in Figure 3,
such as: Registration of schools; Registration of stock items; Forms for reporting food waste;
Registration of school menus; Stock movement in the central inventory; Food production and
stock movement in schools.

Finally, regarding the comparison between the current situation and the proposal
made by the author, as shown in Figures 2 and 3, the directional and integration arrows
demonstrate the cohesion that should occur between routines and participants to achieve the
desired interconnection and interdependence (VALENTE, 2020).

Based on the observations made, the SIGA-ME system (Applied Management
Information System — School Meals) was proposed.

The proposal of the SIGA-ME system is that, in an integrated manner, the activities of
receiving items, registering products with cost and water footprint, registering suppliers,
registering schools, kitchen staff, central stock entry and exit movement, school entry
movement, daily food production, waste reporting (if any), among other routines, can generate
the necessary metrics for management.

Based on the SIGA-ME proposal, the application was developed over five months, from
March to July 2020. In July 2020, the program was duly registered with the National Institute of
Industrial Property (INPI) under the number BR5120200001392-9.

In August 2020, the system was implemented and training was provided to the involved
users. It was necessary to create a SIGA-ME system manual, including flowcharts of all the main
activities. The author prepared video tutorials to accompany the system manual. The initial
access screen of the SIGA-ME Tool is shown in Figure 4.
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Figure 3 - Proposed operational diagram of the new system.
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Figure 4 - Initial screen of the database developed in the research.
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Entries of items and food production were recorded in the database for the period
between March 1 and 20, with the respective acquisition costs. There was no further movement
after this date due to the COVID-19 pandemic.

With the recorded data, it was possible to generate the first metrics through reports
and the history of the 20 days of March 2020. Some indicators available from the correct data
entry into the tool's database are: Monthly number of meals served; Monthly number of meals
served per school; Daily number of meals served per school; Total monthly cost of meals served;
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Monthly cost of meals served per school; Monthly cost of meals served per student; Daily cost
of meals served; Daily cost of meals served per school; Daily cost of meals served per student;
Monthly water footprint of the food served; Monthly water footprint per school; Monthly water
footprint per student; Daily water footprint of the food served; Daily water footprint per school;
Daily water footprint per student; Overall water footprint cost; Water footprint cost per school;
Water footprint cost per student; Overall food waste; Food waste per school; Food waste per
student; Cost of food waste; Cost of waste per school; Cost of waste per student.

The indicators can be used for planning future periods, making comparisons with
previous periods, verifying the fulfillment of planned objectives, and monitoring and controlling
operations. In addition to the mentioned metrics, the tool also includes reports for managing
purchases by supplier, quantities in stock, stock values, and routines for stock losses and
transfers.

The SIGA-ME tool, being part of the Microsoft Office Suite, interfaces seamlessly with
Microsoft Excel spreadsheets. This allows managers to export the database and create as many
management views as needed, according to their requirements.

5 CONCLUSIONS

This study addressed crucial issues related to public management, the water crisis,
food security, sustainability, and the efficient management of school meals. Each of these areas
plays a fundamental role in the pursuit of a more equitable, sustainable, and effective world.

We highlighted the importance of applying private management principles in public
administration to optimize resources and provide quality services to society. The global water
crisis was presented as a challenge that requires more responsible and conscious management
of water resources.

Regarding food security and sustainability, the need to reduce food losses and waste
was emphasized, ensuring that agricultural production is efficient and sustainable. Additionally,
the connection between hunger and sustainability was underscored, highlighting that the
pursuit of sustainable development must include universal access to safe and nutritious food.

Finally, an innovative proposal for a Database and Inventory Control Tool for municipal
schools, called SIGA-ME, was presented with the aim of integrating and improving the
management of school meals. This tool exemplifies how technology can be applied to enhance
efficiency and transparency in public management.

This work seeks to reinforce the importance of addressing complex and interconnected
issues in an integrated and strategic manner. The search for effective solutions requires a joint
effort from governments, civil society, and the private sector, as well as the adoption of
innovative and technological approaches. Efficient and sustainable public and environmental
management is essential to ensure a better future for the coming generations.

REFERENCIAS

ALLAN, J. A.Virtual Water: the water, food and trade nexus, useful concept or misleading metaphor. IWRA Water
International, v. 28, n. 1, p. 106-113. 2012. DOI: https://doi.org/10.1080/02508060.2003.9724812.

506


https://doi.org/10.1080/02508060.2003.9724812

, F A \ Periodico Eletronico Forum Ambiental da Alta Paulista

P Electronic Journal Environmental Forum of Alta Paulista
ISSN 2966-2931 Suporte Online/OnlineSupport - ISSN 1980-0827 Suporte CD-ROM/CD-ROM Support

Edlt;ao em Portugués e Inglés / Edition in Portuguese and English - v. 20, n. 1, 2024

ANA - AGENCIA NACIONAL DE AGUAS E SANEAMENTO BASICO. ANA, 2019. Available at:
https://www.ana.gov.br/noticias-antigas/quase-metade-da-a-gua-usada-na-agricultura-a-c.2019-03-
15.2354987174. Accessed on: Sep. 22, 2022.

ANDRADE, M. M. D. Introdugdo a metodologia do trabalho cientifico. 10. ed. Sdo Paulo: Atlas, 2017.

BABAR, Z.; MIRGANI, S. S. Food Security in the Middle East. Oxford University Press, Oxford: UK, 2014. DOI:
https://doi.org/10.1093/acprof:0s0/9780199361786.001.0001.

BRASIL. Presidéncia da Republica. Secretaria Geral, 1967. Available at:
http://www.planalto.gov.br/ccivil 03/decreto-lei/del0200.htm. Accessed on: Sep. 22, 2022.

BRASIL. Governo Federal. Planalto Governo, 2009. Available at: http://www.planalto.gov.br/ccivil 03/ ato2007-
2010/2009/1ei/111947.htm. Accessed on: Sep. 22, 2022.

BRASIL. Presidéncia da Republica. Casa Civil, 2011. Available at: http://www.planalto.gov.br/ccivil 03/ ato2011-
2014/2011/1ei/112527.htm. Accessed on: May. 29, 2022.

BRASIL, PRESIDENCIA DA REPUBLICA. Plano diretor da reforma do apatelho do Estado. Brasilia, p. 86. 1995.

BRESSER PEREIRA, L. C. A reforma do estado dos anos 90: Iégica e mecanismos de controle. Lua Nova: revista de
Cultura e Politica, S30 Paulo, n. 45, 1998. Available at: https://www.scielo.br/pdf/In/n45/a04n45.pdf. Accessed on:
23 setembro 2022.

BRESSER-PEREIRA, L. C.; SPINK, P. Gestdo do Setor Publico: estratégia e estrutura para um novo Estado. In: BRESSER-
PEREIRA Reforma do Estado e Sdministragdo Publica Federal. Rio de Janeiro: Editora da Fundagdo Getulio Vargas,
1998. p. 21-38.

CASTRO, J. D. Geografia da fome. Sdo Paulo: Civilizagdo Brasileira, 2001.

CUSTODIO, M. et al. Seguranga Alimentar e Nutricional e a construgdo de sua politica: uma visdo histérica.
Seguranga Alimentar e Nutricional - UNICAMP, v. 18, n. 1, 2011. DOI: https://doi.org/10.20396/san.v18i1.8634683.

FAO - FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. FAO Noticias, 2019. Available at:
http://www.fao.org/americas/noticias/ver/pt/c/239394/. Accessed on: Sep. 22, 2022.

FAO. FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. Food wastage footprint impact on
natural resources, 2013. Available at: http://www.fao.org/3/i3347e/i3347e.pdf. Accessed on: Aug. 21, 2022.

FAO - FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. ONU: 17% de todos os alimentos
disponiveis para consumo sao desperdigados. Noticias: 05 de margo de 2021. Available at:
https://www.fao.org/brasil/noticias/detail-events/pt/c/1379033/. Accessed on: Jan. 15, 2023.

FAO - FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. Save Food: Global Initiative on food loss
and waste reduction. FAO, 2014. Available at: http://www.fao.org/3/at144e/at144e.pdf. Accessed on: Aug. 21,
2022.

FAO - FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. The State of Food Security and Nutrition
in the World 2023. Urbanization, agrifood systems transformation and healthy diets across the rural-urban
continuum. 2023. Roma: FAO. Available at: < https://data.unicef.org/wp-content/uploads/2023/07/SOFI-2023.pdf>.
Accessed on: Aug. 21, 2022.

FIORENTINI, D.; LORENZATO, S. Investigacdo em educa¢dao matematica. Campinas: Autores Associados, 2006.

FIRJAN. indice Firjan de Gestao Fiscal. FIRJIAN, 2019. Available at:
https://www.firjan.com.br/ifgf/destaques/brasil/ifgf-quase-duas-mil-cidades-nao-se-sustentam-revela-indice-de-
gestao-fiscal-da-firjan.htm. Accessed on: Aug. 19, 2022.

FIRJAN. Federagdo das Industrias do Rio de Janeiro. FIRJAN, 2020. Available at:
https://www.firjan.com.br/ifgf/downloads/. Accessed on: Aug. 20, 2022.

507


https://www.ana.gov.br/noticias-antigas/quase-metade-da-a-gua-usada-na-agricultura-a-c.2019-03-15.2354987174
https://www.ana.gov.br/noticias-antigas/quase-metade-da-a-gua-usada-na-agricultura-a-c.2019-03-15.2354987174
https://doi.org/10.1093/acprof:oso/9780199361786.001.0001
http://www.planalto.gov.br/ccivil_03/decreto-lei/del0200.htm
http://www.planalto.gov.br/ccivil_03/_ato2007-2010/2009/lei/l11947.htm
http://www.planalto.gov.br/ccivil_03/_ato2007-2010/2009/lei/l11947.htm
http://www.planalto.gov.br/ccivil_03/_ato2011-2014/2011/lei/l12527.htm
http://www.planalto.gov.br/ccivil_03/_ato2011-2014/2011/lei/l12527.htm
https://www.scielo.br/pdf/ln/n45/a04n45.pdf
https://doi.org/10.20396/san.v18i1.8634683
http://www.fao.org/americas/noticias/ver/pt/c/239394/
http://www.fao.org/3/i3347e/i3347e.pdf
https://www.fao.org/brasil/noticias/detail-events/pt/c/1379033/
http://www.fao.org/3/at144e/at144e.pdf
https://data.unicef.org/wp-content/uploads/2023/07/SOFI-2023.pdf
https://www.firjan.com.br/ifgf/destaques/brasil/ifgf-quase-duas-mil-cidades-nao-se-sustentam-revela-indice-de-gestao-fiscal-da-firjan.htm
https://www.firjan.com.br/ifgf/destaques/brasil/ifgf-quase-duas-mil-cidades-nao-se-sustentam-revela-indice-de-gestao-fiscal-da-firjan.htm
https://www.firjan.com.br/ifgf/downloads/

F A Periodico Eletronico Forum Ambiental da Alta Paulista

AP Electronic Journal Environmental Forum of Alta Paulista

N ISSN 2966-2931 Suporte Online/OnlineSupport - ISSN 1980-0827 Suporte CD-ROM/CD-ROM Support
\v"'

Edicdo em Portugués e Inglés / Edition in Portuguese and English - v. 20, n. 1, 2024

FNDE - FUNDO NACIONAL DO DESENVOLVIMENTO DA EDUCACAO. FNDE. Formularios de Prestagcdo de Contas,
2017. Available at: https://www.fnde.gov.br/index.php/acoes/prestacao-de-contas/area-para-
gestores/formuldrios. Accessed on: Aug. 17, 2022.

FNDE. Fundo Nacional de Desenvolvimento da Educacdo. Resolugdo/CD/FNDE ne 2, de 18 de janeiro de 2012,
2012. Available at: https://www.fnde.gov.br/acesso-a-informacao/institucional/legislacao/item/3512-
resolu%C3%A7%C3%A30-cd-fnde-n%C2%BA-2-de-18-de-janeiro-de-2012. Accessed on: Sep. 20, 2022.

FNDE. Sobre o PNAE. FNDE, 2018. Available at: https://www.fnde.gov.br/index.php/programas/pnae/pnae-sobre-o-
programa/pnae-sobre-o-pnae. Accessed on: Sep. 20, 2022.

FNDE. Fundo Nacional do Desenvolvimento da Educagdo. FNDE - Ministério da Educagdo, 2019. Available at:
https://www.fnde.gov.br/index.php/acesso-a-informacao/institucional/area-de-imprensa/noticias/item/13261-
balan%C3%A70-mec-2019-fnde-divulga-n%C3%BAmeros-dos-principais-programas, Accessed on: May. 22, 2022.

FNDE. ESCOLAS ATENDIDAS 2019. FNDE - Fundo Nacional do Desenvolvimento da Educacao, 2020. Available at:
https://www.fnde.gov.br/dadosabertos/nl/dataset/pnae-escolas-atendidas-2001/resource/0c6b771a-6b20-49a4-
96fe-2f466248fd1d. Accessed on: May. 22, 2022.

FUNDACAO SEADE. Perfil dos Municipios Paulistas. SEADE, 2020. Available at: https://perfil.seade.gov.br/. Accessed
on: Aug. 18, 2022.

GLEICK, P. H. Report on Freshwater Resources. Washington: Island Press, 2000. 315 p.

HOEKSTRA, A. Y. Virtual water trade Proceedings of the International Expert Meeting on Virtual Water Trade.
UNESCO - IHE. Delft. v12, 2003.

HOEKSTRA, A. Y.; CHAPAGAIN, A. K. Water footprints of nations: Water use by people as a function of their
consumption pattern. Water Resour Manage, v. 21, p.35-48, 2007. DOI: https://doi.org/10.1007/s11269-006-9039-
X.

IBGE - Instituto Brasileiro de Geografia e Estatisticas. Biblioteca IBGE. IBGE, 2018. Available at:
https://biblioteca.ibge.gov.br/visualizacao/livros/livi01710 notas tecnicas.pdf. Accessed on: May. 17, 2022.

IBGE - Instituto Brasileiro de Geografia e Estatisticas. IBGE, 2020. Available at: https://www.ibge.gov.br/cidades-e-
estados/sp/presidente-bernardes.html. Accessed on: Sep. 19, 2023.

IBGE - Instituto Brasileiro de Geografia e Estatisticas. IBGE, 2022. Available at: https://www.ibge.gov.br/cidades-e-
estados/sp/presidente-bernardes.html. Accessed on: Sep. 19, 2023.

IEGM/TCESP. indice de Efetividade da Gestdo Municipal. Presidente Bernardes, 2023. Tribunal de Contas do Estado
de S3o Paulo. Disponivel em:

https://www.tce.sp.gov.br/sites/default/files/rdm/presidente _bernardes.pdf#:~:text=Munic%C3%ADpio%3A%20Pr
esidente%20Bernardes%20Caracter%C3%ADsticas%20Pertence%20a%20Regi%C3%A30%20Administrativa,R%24%2
023.985%2C33%20Receita%20por%20habitante%20%282021%29%20R%24%204.153%2C79. Accessed on: Aug. 19,
2023.

LEAL IVO, A. A urban governance e as politicas sociais: entre o consentimento e a emancipagdo. In: ZICARDI, A.
Participacion ciudadana y politicas sociales en el ambito local. Mexico: Il Sunam, 2004. p. 78.

LEFF, E. Saber ambiental: sustentabilidade, racionalidade, complexidade, poder. Petrépolis: Vozes, 2001.

MALUF, R.; MENEZES, F.; MARQUES, S. Caderno "Seguranca Alimentar". Agéncia CNPTIA - Embrapa, 2000. Available
at:

http://www.agencia.cnptia.embrapa.br/Repositorio/seguranca+alimentar 000gvxIxe0q02wx7ha0g934vgwli72d2.p
df. Accessed on: Aug. 19, 2023.

OECD. Governanga dos recursos hidricos no Brasil. OCDE, 2016.

OLIVEIRA, D. Sistemas, organiza¢dao e métodos. Sdo Paulo: Atlas, 2009.

508


https://www.fnde.gov.br/index.php/acoes/prestacao-de-contas/area-para-gestores/formulários
https://www.fnde.gov.br/index.php/acoes/prestacao-de-contas/area-para-gestores/formulários
https://www.fnde.gov.br/acesso-a-informacao/institucional/legislacao/item/3512-resolu%C3%A7%C3%A3o-cd-fnde-n%C2%BA-2-de-18-de-janeiro-de-2012
https://www.fnde.gov.br/acesso-a-informacao/institucional/legislacao/item/3512-resolu%C3%A7%C3%A3o-cd-fnde-n%C2%BA-2-de-18-de-janeiro-de-2012
https://www.fnde.gov.br/index.php/programas/pnae/pnae-sobre-o-programa/pnae-sobre-o-pnae
https://www.fnde.gov.br/index.php/programas/pnae/pnae-sobre-o-programa/pnae-sobre-o-pnae
https://www.fnde.gov.br/index.php/acesso-a-informacao/institucional/area-de-imprensa/noticias/item/13261-balan%C3%A7o-mec-2019-fnde-divulga-n%C3%BAmeros-dos-principais-programas
https://www.fnde.gov.br/index.php/acesso-a-informacao/institucional/area-de-imprensa/noticias/item/13261-balan%C3%A7o-mec-2019-fnde-divulga-n%C3%BAmeros-dos-principais-programas
https://www.fnde.gov.br/dadosabertos/nl/dataset/pnae-escolas-atendidas-2001/resource/0c6b771a-6b20-49a4-96fe-2f466248fd1d
https://www.fnde.gov.br/dadosabertos/nl/dataset/pnae-escolas-atendidas-2001/resource/0c6b771a-6b20-49a4-96fe-2f466248fd1d
https://perfil.seade.gov.br/
https://doi.org/10.1007/s11269-006-9039-x
https://doi.org/10.1007/s11269-006-9039-x
https://biblioteca.ibge.gov.br/visualizacao/livros/liv101710_notas_tecnicas.pdf
https://www.ibge.gov.br/cidades-e-estados/sp/presidente-bernardes.html
https://www.ibge.gov.br/cidades-e-estados/sp/presidente-bernardes.html
https://www.ibge.gov.br/cidades-e-estados/sp/presidente-bernardes.html
https://www.ibge.gov.br/cidades-e-estados/sp/presidente-bernardes.html
https://www.tce.sp.gov.br/sites/default/files/rdm/presidente_bernardes.pdf#:~:text=Munic%C3%ADpio%3A%20Presidente%20Bernardes%20Caracter%C3%ADsticas%20Pertence%20a%20Regi%C3%A3o%20Administrativa,R%24%2023.985%2C33%20Receita%20por%20habitante%20%282021%29%20R%24%204.153%2C79
https://www.tce.sp.gov.br/sites/default/files/rdm/presidente_bernardes.pdf#:~:text=Munic%C3%ADpio%3A%20Presidente%20Bernardes%20Caracter%C3%ADsticas%20Pertence%20a%20Regi%C3%A3o%20Administrativa,R%24%2023.985%2C33%20Receita%20por%20habitante%20%282021%29%20R%24%204.153%2C79
https://www.tce.sp.gov.br/sites/default/files/rdm/presidente_bernardes.pdf#:~:text=Munic%C3%ADpio%3A%20Presidente%20Bernardes%20Caracter%C3%ADsticas%20Pertence%20a%20Regi%C3%A3o%20Administrativa,R%24%2023.985%2C33%20Receita%20por%20habitante%20%282021%29%20R%24%204.153%2C79
http://www.agencia.cnptia.embrapa.br/Repositorio/seguranca+alimentar_000gvxlxe0q02wx7ha0g934vgwlj72d2.pdf
http://www.agencia.cnptia.embrapa.br/Repositorio/seguranca+alimentar_000gvxlxe0q02wx7ha0g934vgwlj72d2.pdf

Electronic Journal Environmental Forum of Alta Paulista
ISSN 2966-2931 Suporte Online/OnlineSupport - ISSN 1980-0827 Suporte CD-ROM/CD-ROM Support

(ﬁ Periodico Eletronico Forum Ambiental da Alta Paulista
\_ AP
i

Edicdo em Portugués e Inglés / Edition in Portuguese and English - v. 20, n. 1, 2024

ONU - ORGANIZACZ\O DAS NAC()ES UNIDAS. ONU NEWS, 2019. Available at:
https://news.un.org/pt/story/2019/07/1680101. Accessed on: Sep. 22, 2022.

ONU. Report of the World Commission on Environment and Development: Our Common Future. [S.l.]. 1987.

OSBORNE, D.; GAEBLER, T. Reinventing government: how the entrepreneurial spirit is transforming the public
sector. New York: Addison-Wesley, 1992.

PARFITT, J.; BARTHEL, M.; MACNAUGHTON, S. Food waste within food supply chains: quantification and potential
for change to 2050, Philos Trans R Soc Lond B Biol Sci, v. 365, n. 1554, p. 3065-81. 2010. DOI:
https://doi.org/10.1098/rstb.2010.0126.

RAMOS, E. C. O processo de constituigdo das concepgbes de natureza: uma contribuigdo para o debate na educagdo
ambiental. Revista Ambiente e Educacdo, v. 15, p. 67-91, 2010. DOI: https://doi.org/10.5902/223611704259.

SARAVIA, E. J. Administragdo Publica e Administragdo de Empresas: Quem Inspira a quem? Revista Adm.MADE, Rio
de Janeiro, v. 14, out/dez 2010. Available at:
http://revistaadmmade.estacio.br/index.php/admmade/article/viewFile/100/103. Accessed on: Sep. 22, 2022.

SOMLYODY, L.; VARIS, 0. Freshwater under pressure. International Review for Environmental Strategies, v. 6, n. 2,
p. 181-204, 2006. Disponivel em:

https://www.iges.or.jp/system/files/publication documents/pub/peer/1198/IRES Vol.6-2 181.pdf>. Accessed on:
Aug. 19, 2023.

SOMMERVILLE, I. Engenharia de Software. Sao Paulo: Pearson Prentice Hall, 2011.

TCU. Tomada de Contas Especial. Tribunal de Contas da Unido, 2019. Available at:
https://portal.tcu.gov.br/fiscalizacao-e-controle/prestacao-de-contas/tomada-de-contas-especial/legislacao-e-
normativos-infralegais/. Accessed on: Sep. 20, 2022.

UHLMANN, G. W. Teoria Geral dos Sistemas - Do Atomismo ao Sistemismo (Uma abordagem sintética das
principais vertentes contemporaneas desta Proto-Teoria). Sdo Paulo: Edusp, 2002.

UNICEF. Unicef para cada crianga. Unicef Brasil, 2018. Available at: https://www.unicef.org/brazil/comunicados-de-
imprensa/1-em-cada-3-pessoas-no-mundo-nao-tem-acesso-agua-potavel-dizem-unicef-oms. Accessed on: Aug. 17,
2022.

VALENTE, M. T. Engenharia de Software Moderna. Brasilia: Independente, 2020.

509


https://news.un.org/pt/story/2019/07/1680101
https://doi.org/10.1098/rstb.2010.0126
https://doi.org/10.5902/223611704259
http://revistaadmmade.estacio.br/index.php/admmade/article/viewFile/100/103
https://www.iges.or.jp/system/files/publication_documents/pub/peer/1198/IRES_Vol.6-2_181.pdf
https://portal.tcu.gov.br/fiscalizacao-e-controle/prestacao-de-contas/tomada-de-contas-especial/legislacao-e-normativos-infralegais/
https://portal.tcu.gov.br/fiscalizacao-e-controle/prestacao-de-contas/tomada-de-contas-especial/legislacao-e-normativos-infralegais/
https://www.unicef.org/brazil/comunicados-de-imprensa/1-em-cada-3-pessoas-no-mundo-nao-tem-acesso-agua-potavel-dizem-unicef-oms
https://www.unicef.org/brazil/comunicados-de-imprensa/1-em-cada-3-pessoas-no-mundo-nao-tem-acesso-agua-potavel-dizem-unicef-oms

