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Residuos da construgdo civil e as contradi¢cdes da sustentabilidade

RESUMO

Objetivo — O artigo tem como objetivo desenvolver uma reflexdo critica sobre os residuos sélidos da construgdo civil,
analisando-os como expressao das contradi¢cGes entre o discurso da sustentabilidade e as praticas produtivas que
estruturam a produc¢do do espago urbano.

Metodologia — Trata-se de um estudo de natureza tedrico-conceitual, fundamentado em revisdo critica da literatura
especializada e de documentos normativos sobre sustentabilidade, construgdo civil, residuos sélidos e educagdo
ambiental, sem utilizagdo de dados empiricos primarios.

Originalidade/relevancia — A originalidade do trabalho reside na abordagem dos residuos da construgdo civil como
categoria central para a compreensdo dos limites da sustentabilidade urbana, superando leituras restritas a gestdo
técnica ou ao cumprimento normativo.

Resultados — Os resultados indicam que a persisténcia da geragdo de residuos decorre de escolhas estruturais
realizadas ao longo da cadeia produtiva da construgdo civil, evidenciando a distancia entre avancgos legais e
transformacgGes efetivas das praticas construtivas.

Contribui¢des tedricas/metodolégicas — O estudo contribui ao articular sustentabilidade, normatividade, ciclo de vida
e educagdo ambiental, reafirmando o potencial dos ensaios tedrico-conceituais para a analise critica de processos
urbanos complexos.

Contribuigbes sociais e ambientais — Do ponto de vista social e ambiental, o artigo evidencia que os residuos da
construgdo civil intensificam desigualdades territoriais e impactos ambientais, apontando a educagdo ambiental como
elemento estruturante para a mudanga de praticas produtivas e culturais.

PALAVRAS-CHAVE: Residuos da construgao civil. Sustentabilidade urbana. Construgao civil. Educagao ambiental.

Construction and Demolition Waste and the Contradictions of Sustainability

ABSTRACT

Objective — This article aims to develop a critical reflection on construction and demolition waste, analyzing it as an
expression of the contradictions between the discourse of sustainability and the productive practices that structure
the production of urban space.

Methodology — This is a theoretical-conceptual study, based on a critical review of specialized literature and normative
documents on sustainability, construction, solid waste, and environmental education, without the use of primary
empirical data.

Originality/Relevance — The originality of the study lies in addressing construction and demolition waste as a central
category for understanding the limits of urban sustainability, going beyond approaches restricted to technical
management or regulatory compliance.

Results — The results indicate that the persistence of waste generation stems from structural choices made throughout
the construction industry’s production chain, highlighting the gap between legal advances and effective
transformations in construction practices.

Theoretical/Methodological Contributions — The study contributes by articulating sustainability, normativity, life
cycle, and environmental education, reaffirming the potential of theoretical-conceptual essays for the critical analysis
of complex urban processes.

Social and Environmental Contributions — From a social and environmental perspective, the article shows that
construction and demolition waste intensifies territorial inequalities and environmental impacts, pointing to
environmental education as a structuring element for changing productive and cultural practices.

KEYWORDS: Construction and demolition waste. Urban sustainability. Construction industry. Environmental
education.
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Residuos de la construccion y las contradicciones de la sostenibilidad

RESUMEN

Objetivo —El articulo tiene como objetivo desarrollar una reflexion critica sobre los residuos sélidos de la construccion,
analizandolos como expresion de las contradicciones entre el discurso de la sostenibilidady las practicas productivas
que estructuran la produccion del espacio urbano.

Metodologia — Se trata de un estudio de caracter tedrico-conceptual, fundamentado en una revision critica de la
literatura especializada y de documentos normativos sobre sostenibilidad, construccién, residuos sélidos y educacion
ambiental, sin utilizacién de datos empiricos primarios.

Originalidad/Relevancia — La originalidad del trabajo reside en el abordaje de los residuos de la construccion como
una categoria central para la comprensién de los limites de la sostenibilidad urbana, superando lecturas restringidas
a la gestidn técnica o al cumplimiento normativo.

Resultados — Los resultados indican que la persistencia en la generacién de residuos se deriva de elecciones
estructurales realizadas a lo largo de la cadena productiva de la construccion, evidenciando la distancia entre los
avances legales y las transformaciones efectivas de las practicas constructivas.

Contribuciones tedricas/metodolégicas — El estudio contribuye al articular sostenibilidad, normatividad, ciclo de vida
y educacién ambiental, reafirmando el potencial de los ensayos tedrico-conceptuales para el andlisis critico de
procesos urbanos complejos.

Contribuciones sociales y ambientales — Desde el punto de vista social y ambiental, el articulo evidencia que los
residuos de la construccidn intensifican las desigualdades territoriales y los impactos ambientales, sefialando la
educacion ambiental como un elemento estructurante para el cambio de las practicas productivas y culturales.

PALABRAS CLAVE: Residuos de la construccidn. Sostenibilidad urbana. Construccion civil. Educacién ambiental.
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1 INTRODUCTION

The intensification of urbanization processes over recent decades has deepened
pressures on urban ecosystems, making increasingly evident the contradictions between
prevailing development models and environmental limits. In this context, the construction
industry occupies a central position, both due to its strategic role in urban economic dynamics
and to the socio-environmental impacts associated with the intensive consumption of natural
resources, land occupation, and the significant generation of solid waste. Among these impacts,
construction and demolition waste stands out as one of the most visible and persistent
environmental liabilities of contemporary urbanization, revealing not only operational failures in
management but also structural tensions in the way urban space is produced.

Although the debate on sustainability has become consolidated within the fields of
public policy and environmental regulation, a significant gap remains between normative
advances and the effective materialization of sustainable practices in urban territories. In the
construction sector, this gap is particularly evident in the persistent large-scale generation of
waste, even in the presence of a relatively consolidated legal framework, such as the National
Solid Waste Policy and CONAMA Resolution No.307/2002. This scenario demonstrates that the
issue of construction and demolition waste goes beyond the technical and regulatory sphere,
requiring a critical approach that considers the economic, social, cultural, and political
dimensions that structure the prevailing model of urbanization.

Against this backdrop, this article aims to develop a conceptual and critical reflection
on construction and demolition waste, articulating debates on sustainability, the production of
urban space, and the limits of environmental normativity. It seeks to problematize the centrality
of the construction industry in the urban environmental crisis, analyzing how waste constitutes
a material expression of the contradictions between sustainability discourse and effective
productive practices. Additionally, the article discusses the role of environmental educationas a
structuring dimension of cultural change processes, capable of challenging the naturalization of
waste and promoting the reorientation of construction practices and consumption patterns
associated with the sector.

From a methodological standpoint, this is a theoretical-conceptual article, grounded in
a critical and analytical review of specialized literature, normative documents, and classical and
contemporary references on sustainability, construction, solid waste, and environmental
education. The adopted approach privileges the articulation between different fields of
knowledge, seeking to overcome fragmented and technicist readings of the construction waste
problem. No primary empirical data or specific case studies are employed, as the focus of the
study lies in the conceptual problematization and critical interpretation of the structural
processes that underpin waste production and management in the urban context.

The contribution of this article lies in reinforcing the understanding of construction and
demolition waste not as a residual or peripheral issue, but as a central element for a critical
reading of urban sustainability. By presenting the limits of normative and technological
approaches when dissociated from structural transformations in modes of production and
consumption, the study seeks to engage researchers, policymakers, and professionals in the
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field, contributingto the deepening of debates on contemporary challenges of sustainability in
cities.

In addition to this introduction, the article is structured into five sections. The second
section discusses the concept of sustainability, highlighting its disputes, appropriations, and
tensions between normative discourse and productive practice. The third section analyzes the
centrality of the construction industry in the urban environmental crisis, with emphasis on the
expanded production chain, the life cycle of buildings, and the intensive generation of waste.
The fourth section examines the Brazilian normative framework related to construction and
demolition waste, problematizing its limits of implementation and enforcement. The fifth section
addresses the role of environmental education as a structuring axis for paradigm change in the
construction sector. Finally, the concluding remarks revisit the main arguments developed,
reinforcing the need for a critical and integrated reading of the construction waste issue within
the context of urban sustainability.

2 SUSTAINABILITY: CONCEPT, DISPUTES, AND APPROPRIATIONS

Over recent decades, sustainability has become consolidated as a structuring concept
in debates on development, public policy, and environmental management, progressively
acquiring a multidimensional character. Since its most widely disseminated formulation,
systematized in the Brundtland Report, sustainable development has been understood as
development that meets the needs of the present without compromising the ability of future
generations to meet their own needs, articulating economic growth, social equity, and
environmental preservation (United Nations, 1987). Although broadly accepted, this definition
inaugurates a field of conceptual and practical tensions, as it presupposes the compatibility
between economic expansion and ecological limits in a context marked by profound social
inequalities and intensive patterns of natural resource exploitation (Marques; Benini, 2025).

These tensions become particularly evident when sustainability is confronted with
complex production chains, such as that of the construction industry, whose environmental
impacts are not concentrated in a single stage but are distributed throughout the entire life cycle
of buildings—from raw material extraction to demolition and waste disposal. Studies based on
Life Cycle Assessment demonstrate that technical and economic decisions made in the early
stages of the construction process significantly condition both the magnitude and the
distribution of these impacts over time (Ortiz; Castells; Sonnemann, 2009; Sharmaet al., 2011).

The theoretical deepening of the concept shows that sustainability cannot be reduced
to an isolated environmental dimension. Kraemer (2023) defines it as an arrangement that
combines economic efficiency, social justice, and ecological prudence, emphasizing that its
transformative potential lies precisely in the articulation of these dimensions. Convergently,
laquinto (2018) expands this understanding by arguing that sustainability encompasses, beyond
the economic and environmental spheres, social, psychological, spatial, political, ethical, and
technological dimensions, thus shifting the debate toward the realm of collective choices,
governance, and territorial organization. From this perspective, sustainability is configured less
as a set of techniques and more as a social and political project, permeated by disputes over
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priorities, the distribution of benefits and risks, and forms of appropriation of nature (Marques;
Benini, 2025).

This interpretation directly dialogues with approaches that adopt the life cycle as an
analytical key, by demonstrating that environmental impacts cannot be understood in a
fragmented manner. Life Cycle Assessment reveals that upstream decisions —related to design,
material selection, and construction methods—condition not only the environmental
performance of buildings, but also waste generation and associated social impacts throughout
their existence (Ortiz; Castells; Sonnemann, 2009; Sharma et al., 2011).

Linares (2012) contributes to this debate by proposing that sustainability be
understood as the maintenance of non-declining levels of well-being, distributed fairly both
within the present generation and among different generations. This well-being results from the
interaction between different types of capital—economic, built, natural, human, and social—
reinforcing the idea that sustainability requires a dynamic balance among multiple dimensions.
This formulation makes it possible to overcome simplistic approaches and demonstrates that
policies or practices centered exclusively on economic growth, even when framed by
environmental discourse, tend to reproduce asymmetries and compromise long-term
sustainability. Studies applied to the management of construction and demolition waste confirm
this limitation by indicating that the absence of an integrated life cycle perspective undermines
the effective reduction of environmental and social impacts, even in contexts where specific
normative instruments exist (Rosado et al., 2019).

Despite this conceptual density, a significant tension persists between the normative
discourse of sustainability and the productive practices actually adopted. The incorporation of
the terminto legislation, international agendas, public policies, and certification instruments has
contributed to its wide diffusion and social acceptance; however, this institutionalization does
not always translate into structural transformations in modes of production and consumption
(Marques; Benini, 2025). In many contexts, sustainability comes to operate as an abstract
normative principle, while concrete practices remain guided by short-term logics, centered on
the maximization of immediate economic gains and cost reduction.

Recent literature on the circular economy points out that this mismatch is associated
with the persistence of linear models of production and consumption, in which waste generation
is treated as an inevitable final stage rather than as the result of structural choices made
throughout the productive process (Geissdoerfer et al., 2017; Kirchherr; Reike; Hekkert, 2017).
In this sense, Plessis (2002) observes that building a truly sustainable industry may require not
only the adoption of more efficient technologies, but also the redefinition of economic growth
patterns themselves. From this perspective, sustainability is not limited to the continuation of
productive expansion, but involves the possibility of growing differently —or even restraining
certain processes—in order to preserve harmony between natural and built environments. This
critique is reinforced by authors who treat the circular economy as a paradigm capable of
guestioning the linearity of productive systems, by emphasizing strategies of source red uction,
reuse, and the maintenance of material value, especially in the context of construction and
demolition waste (Geissdoerfer et al., 2017; Purchase et al., 2022).

When dissociated from these structural dimensions, sustainability runs the risk of
being converted into legitimizing rhetoric, used to confer an appearance of environmental
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responsibility on practices that remain essentially unchanged. Under such conditions, the
concept is selectively appropriated, emptying it of its critical and transformative content.
Kraemer (2023) warns that sustainability only acquires effective meaning when linked to real
changes in patterns of production, consumption, and governance; otherwise, it tends to be
reduced to a consensual discourse, incapable of challenging the foundations of the prevailing
development model. The persistence of intensive construction and demolition waste generation
thus demonstrates the limits of approaches that fail to incorporate material life cycles and the
logic of circularity as structuring elements of policies and productive practices (Rosado et al.,
2019; Purchase et al., 2022).

Understanding sustainability therefore requires recognizing it as a field of conceptual
and practical disputes, permeated by conflicts between different temporalities, interests, and
rationalities. Far from representing a neutral consensus, sustainability expresses the permanent
tension between the normativity that enshrines it as an ideal and the concrete limitations of its
materialization in productive practices. This gap is particularly evident in strategic sectors such
as construction, where sustainability often manifests more as a discursive promise than as a
structuring principle of decisions and productive processes. Theincorporation of life cycle—based
and circular economy approaches thus contributes to making these contradictions explicit, by
demonstrating that the waste problem does not constitute a punctual deviation, but rather an
integral component of the very model of urban space production.

3 THE CONSTRUCTION INDUSTRY AT THE CENTER OF THE URBAN ENVIRONMENTAL CRISIS

The construction industry occupies a strategic position in contemporary urban
dynamics, simultaneously functioning as a driver of economic development and as one of the
main agents of transformation—and degradation—of the urban environment. Traditionally
associated with job creation, the expansion of the real estate market, and the activation of
extensive production chains, construction activity is often presented as an engine of urban
development. However, this economic centrality contrasts sharply with the high environmental
impacts associated with the sector, particularly with regard to the intensive consumption of
naturalresources, land occupation, and the massive generation of solid waste. This contradiction
demonstrates that the economic role of the construction industry cannot be analyzed separately
from its socio-environmental effects, under the risk of perpetuating a structurally unsustainable
urban model (Marques; Benini, 2025).

Understanding these impacts requires shifting the analysis beyond the construction
phase itself. Agopyan and John (2011) demonstrate that the environmental effects of the
construction industry are distributed throughout the entire production chain, from raw material
extraction to the demolition or deconstruction of buildings. This expanded chain involves highly
energy- and material-intensive processes, such as mining, industrial production of inputs,
transportation, construction execution, building use and maintenance, and, finally, the disposal
of the waste generated. By adopting this perspective, the authors move the analysis from a
punctual view to a systemic approach, in which each stage contributes to the intensification of
environmental pressures on urban and peri-urban ecosystems.
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In this context, the building life cycle emerges as a central category for understanding
the magnitude and persistence of impacts associated with the construction industry. Amaral
(2024) emphasizes that contemporary urban expansion, marked by the incorporation of new
materials, technologies, and construction standards, has becomeincreasingly aggressive toward
the environment, especially when associated with disordered land occupation, deforestation,
and constructionin environmentally fragile areas, such as slopes and riverbanks. Moreover, the
author draws attention to the fact that the use phase of buildings—often neglected in
conventional analyses—accounts for significant water and energy consumption, extending
environmentalimpacts far beyond the construction site and highlighting the continuity of these
effects over time.

Maciel et al. (2018) reinforce this interpretation by showing that the construction
industry is responsible for a substantial share of natural resource consumption and emissions
associated with urban activities. Inthe Brazilian context, the sector consumes a large proportion
of available water, uses between 40% and 50% of extracted natural resources, and accounts for
significant greenhouse gas emissions, placing it at the center of discussions on urban
sustainability and climate change. These data indicate that the construction industry not only
reflects the prevailing urban development model, but also reproduces and reinforces it by
sustaining patterns of intensive resource use and low environmental efficiency.

Among the most visible and problematic impacts of construction activity is the
intensive generation of construction and demolition waste (CDW). Roth and Garcias (2011) point
out that such waste constitutes one of the main sources of urban environmental degradation,
whether through irregular disposal in natural areas, valley bottoms, and vacantlots, or through
the obstruction of drainage systems, soil contamination, and the degradation of the urban
landscape. Beyond direct environmental impacts, CDW generates significant social and public
health effects, contributing to the proliferation of disease vectors, the deterioration of public
spaces, and increased costs for municipalities, which often assume the corrective management
of these liabilities.

The centrality of construction and demolition waste in the urban environmental crisis
highlights that the problem lies not only in the volume of waste generated, but in the very
productive model that guides the sector. The prevailing logic—based on rapid execution,
immediate cost reduction, and the low valuation of material reuse—contributes to the
naturalization of waste and the externalization of environmental impacts. In this sense,
inadequate waste management does not constitute an isolated failure, but rather a concrete
expression of the dissociation between the economic role attributed to the construction industry
and the environmental responsibility that should accompany its activity in urban territory.

Understandingthe construction industry as a central axis of the urban environmental
crisis therefore implies recognizing that its impacts are not inevitable side effects, but the result
of technical, economic, and political choices. The analysis of the expanded production chain,
building life cycles, and intensive waste generation reveals that sustainability in the sector cannot
be achieved through punctual interventions or isolated technicist solutions. On the contrary, it
requires the structural reorientation of productive processes, the incorporation of
environmental criteria from the earliest planning stages, and a critical review of the urbanization
model that underpins the continuous expansion of the construction industry in Brazilian cities.
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4 CONSTRUCTION AND DEMOLITION WASTE: NORMATIVITY AND LIMITS

Construction and demolition waste currently constitutes one of the main
environmental liabilities associated with contemporary urbanization, making visible the limits of
sustainability when it remains confined to the normative sphere and faces difficulties in
materializing within urban territories. In Brazil, the National Solid Waste Policy (Politica Nacional
de Residuos Sélidos — PNRS), established by Law No. 12,305/2010, represents the most
comprehensive legal framework for addressing this issue, as it sets out principles, objectives, and
instruments aimed at integrated management and environmentally sound waste management.
Amongits central pillars is the solid waste management hierarchy, which prioritizes, in this order,
non-generation, reduction, reuse, recycling, treatment, and, only as a last resort, the
environmentally adequate final disposal of rejects (Brazil, 2010; Brazil, 2022).

This hierarchy represents an important shift by moving the focus from mere final
disposal to the prevention of waste generation, recognizing that the problem cannot be solved
solely through technical solutions related to treatment or disposal. In the case of the
construction sector, this orientation implies rethinking design practices, construction methods,
material choices, and execution processes in order to reduce losses, waste, and discards
throughout the entire life cycle of buildings. However, despite the clarity of normative provisions,
the effective implementation of these principles faces persistent obstacles, especially when
confronted with the dominant productive logic of the sector, which remains strongly oriented
toward speed of execution, immediate cost reduction, and the low internalization of
environmental impacts.

Within the specific scope of construction and demolition waste (CDW), CONAMA
Resolution No.307/2002 constitutes the main regulatory instrument, as it establishes guidelines,
criteria, and procedures for the management of such waste. The regulation defines CDW as
waste originating from construction, renovation, repair, demolition, and land preparation
activities, encompassing a wide diversity of materials—such as concrete, mortars, ceramics,
soils, metals, wood, gypsum, plastics, and glass—historically treated in a generic manner as
debris (Brazil, 2002). By classifying waste and assigning responsibilities to generators, the
resolution sought to organize a field traditionally marked by informality and irregular disposal,
providing greater visibility and control over a problem long naturalized within urban space.

The PNRS reinforces this framework by establishing the principle of shared
responsibility for the product life cycle, which extends to the construction chain and involves
material manufacturers, distributors, construction companies, developers, contractors, and
public authorities (Brazil, 2010). This conception breaks with the logic of transferring full
responsibility to the State and recognizes waste management as a collective process that
requires coordination and shared accountability among different actors. In practice, however,
this shared responsibility has proven fragile, often restricted to the formal preparation of waste
management plans, without translating into effective changes in productive routines or in the
environmentally adequate destination of waste.
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These limitations become even more evident at the municipal level, where
responsibilities for inspection, licensing, and final disposal are concentrated. Marotti, Pereira,
and Pugliesi (2017) observe that, although the PNRS establishes clear guidelines, many
municipalities face significant technical, institutional, and financial constraints, which
compromise the implementation of efficient construction waste management systems. The
absence or precariousness of Municipal Integrated Solid Waste Management Plans often results
in fragmented and reactive responses, based on corrective actions and poorly aligned with the
principles of prevention, reuse, and source reduction.

Insufficient enforcement further aggravates this scenario. Even when norms and
planning instruments exist, the fragility of control mechanisms and the low application of
sanctions favorthe persistence of illegal practices, such as waste disposal in naturalareas, valley
bottoms, riverbanks, and vacant lots. Roth and Garcias (2011) highlight that such irregular
disposal compromises urban drainage, intensifies erosive processes, contaminates soil, and
degrades the landscape, constituting a problem that goes beyond the environmental dimension
and directly affects the quality of urban space and living conditions.

In addition to institutional constraints, a deeply rooted culture of disposal persists
within the construction sector, marked by the naturalization of waste and the low valuation of
material reuse. Amadei et al. (2011) point out that this culture is associated both with a lack of
specific technical training and with the absence of economic and educational incentives capable
of encouraging moreresponsible practices. In this context, even materials with reuse or recycling
potential are prematurely discarded, increasing the volume of waste generated and the
environmental and social costs associated with its management.

Construction and demolition waste therefore does not constitute merely a technical
management problem, but rather a multifaceted phenomenon involving environmental, social,
public health, and landscape impacts. From an environmental standpoint, inadequate disposal
contributes to the degradation of wurban and peri-urban ecosystems; socially, it
disproportionately affects populations living in peripheral areas; in public health terms, it favors
the proliferation of disease vectors and area contamination; and, at the landscape level, it
compromises the perception, use, and appropriation of urban space (Amadei et al., 2011;
Gouveia, 2012). These effects demonstrate that the CDW problem concretely expresses the
contradictions of the prevailing urban model and the limits of a sustainability that remains
restricted to formal legal compliance.

Thus, although the Brazilian legal framework represents a significant advance, the gap
between whatis established in legislation and what materializes in urban territories reveals that
construction waste management remains one of the main challenges of urban sustainability.
Overcomingthese limits requires not only the improvement of normative instruments, butalso
the transformation of productive practices, the strengthening of municipal institutional capacity,
and the promotion of cultural changes that recognize waste not as inevitable, but as indicators
of the choices that structure the production of urban space.

5 ENVIRONMENTAL EDUCATION, CONSTRUCTION CULTURE, AND PARADIGM SHIFT
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The complexity of the problems associated with construction and demolition waste
demonstrates that the limits of urban sustainability cannot be addressed exclusively through
normative instruments or isolated technical solutions. In this context, environmental education
assumes a central role as a structuring axis of processes capable of promoting deeper
transformations in the ways cities are produced, consumed, and inhabited. As established by the
National Environmental Education Policy (Politica Nacional de Educacdo Ambiental — PNEA),
environmental education should be understood as a continuous and permanent process,
oriented toward the construction of values, knowledge, attitudes, and competencies that
contribute to environmental conservation and to the improvement of quality of life (Brazil,
1999). It is therefore a dimension that goes beyond punctual awareness-raising actions,
constituting an ethical and political foundation for the reorientation of social practices.

Dias (2017)emphasizes that environmental education is not limited to the transmission
of technical information or the dissemination of codes of conduct, but rather involves the
formation of critical subjects capable of understanding the relationships between society and
nature and of consciously intervening in the reality in which they are embedded. This approach
acquires particular relevance in the construction sector, historically marked by productive
practices that naturalize waste and tend to dissociate the act of building from its environmental
and social impacts. By shifting the focus from mere normative compliance to critical reflection
on productive processes, environmental education contributes to questioning the logic of
disposal as something inevitable, opening space for more responsible practices throughout the
entire life cycle of buildings.

However, one of the main obstacles to the effectiveness of environmental education
lies in the predominance of technicist approaches, which reduce environmental issues to
operational procedures, legal requirements, or standardized solutions. Techio (2014) warns that
this instrumental perspective limits the scope of environmental education by disregarding the
cultural, economic, and symbolic factors that sustain prevailing patterns of production and
consumption. In the context of the construction industry, excessive emphasis on technical
solutions—such as formal waste management or the adoption of so-called “cleaner”
technologies—may obscure the need for deeper transformations in the values that guide the
sector, leaving intact the productivist logic responsible for the massive generation of waste.

Overcoming these limits requires understanding environmental education as a process
of cultural transformation, oriented toward changes in habits, values, and everyday practices.
The Environmental Education and Social Communication Program (Programa de Educacdo
Ambiental e Comunicacdo Social — PECS) reinforces this perspective by emphasizing the
importance of shared responsibility among different social actors, encouraging practices that
incorporate consumption reduction, material reuse, and the valorization of reuse (Brazil, 2018).
Inthe construction sector, this implies rethinking not only construction siteroutines, butalso the
stages of project conception and planning, so that environmental criteria are incorporated as a
constitutive part of the construction process rather than perceived as external impositions or
mere bureaucratic requirements.

Gouveia (2012) deepens this debate by arguing that the sustainable management of
solid waste depends largely on changes in consumption patterns and in society’s relationship
with material goods. For the author, waste does not constitute merely a final disp osal problem,

2534

11



G C Revista Nacional de Gerenciamento de Cidades

ISSN 2318-8472,v.14,n.91, 2026

but results directly from choices made throughout the production chain and the consumption
cycle. In this sense, environmental education plays a strategic role by making explicit the
connection between consumption, construction, and disposal, rendering visible impacts that
remain hidden in everyday urban life. This understanding helps to break down the fragmentation
between those who consume, those who build, and those who deal with waste, promoting a
more integrated and critical reading of the problem.

By articulating environmental education, the constructionindustry, and solid waste, it
becomes possible to understand that urban sustainability depends less on the adoption of
isolated solutions and more on the construction of a shared environmental ratio nality (Marques;
Benini, 2025). This rationality presupposes the internalization of values that recognize ecological
limits, collective responsibility, and the ethical dimension of productive choices. In this sense,
environmental education does not act as a mere complement to public policies, but as a
structuring element of a broader paradigm shift, capable of reorienting therelationship between
the production of urban space, resource consumption, and waste generation.

6 FINAL CONSIDERATIONS

The analysis developed throughout this study demonstrates that the issue of
construction and demolition waste cannot be understood as an isolated deviation, a localized
management problem, or an operationalfailure to be corrected through normative adjustments
or technical improvements. On the contrary, it constitutes a concrete and persistent expression
of the contradictions that permeate the contemporary model of urban space production, which
is deeply anchored in productivist, linear, and socially unequal logics. In this sense, construction
and demolition waste functions as a material indicator of a system that continues to operate
under the premise of continuous expansion, intensified resource consumption, and the
systematic externalization of environmental and social impacts.

Sustainability, as discussed in this article, reveals itself as a field marked by conceptual
and political disputes whoseinstitutionalization, although it has produced important normative
advances, has not been able to promote, in a generalized manner, structural transformationsin
the ways cities are produced, consumed, and inhabited. The gap between normative discourse
and effective productive practices—especially in the construction sector—exposes the limits of
a sustainability that is often mobilized as legitimizing rhetoric, more oriented toward formal
compliance than toward a critical revision of the foundations of the prevailing urban
development model. In this context, the persistence of large-scale waste generation
demonstrates that the incorporation of the language of sustainability has not been sufficient to
challenge the material and symbolic bases that sustain the production of urban space.

The centrality of the construction industry in the urban environmental crisis reinforces
this observation. By occupying a strategic position in economic and territorial dynamics, the
sector not only reflects but also reproduces and deepens patterns of intensive natural resource
use, predatory land occupation, and continuous waste generation. The approach based on the
expanded production chain and the life cycle of buildings has shown that the environmental
impacts associated with construction accumulate over time and across territories, rendering
interventions restricted to the final disposal stage or corrective waste management insufficient.
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The problem of construction and demolition waste, therefore, cannot be dissociated from the
technical, economic, and political choices that structure the sector from the earliest stages of
design and planning.

Although the Brazilian normative framework—represented by the National Solid Waste
Policy and CONAMA Resolution No.307/2002 —constitutes a significant advance in recognizing
and regulating the issue, its effectiveness remains limited by institutional fragilities, particularly
at the municipal level, and by the difficulty of breaking with a deeply entrenched culture of
disposal. Shared responsibility, although provided for by law, has materialized unevenly and is
often restricted to formal compliance with documentary requirements, without substantively
altering productive practices and material flows that give rise to waste.

Inthis scenario, environmental education emerges not as a complementary solution or
an auxiliary instrument, but as a structuring dimension of a broader paradigm shift. By moving
the debatefrom a strictly technical sphere to the realm of culture, values, and collective choices,
environmental education makes it possible to question the naturalization of waste, the
dissociation between consumption, construction, and disposal, and the fragmentation of
responsibilities along the production chain. This involves recognizing that the necessary
transformation is not limited to the adoption of new technologies or the improvement of
management practices, but requires the construction of an environmental rationality capable of
critically reorienting the social practices that sustain the production of urban space.

Life cycle—based and circular economy approaches, when understood critically rather
than instrumentally, help to make these contradictions explicit by demonstrating that
construction and demolition waste is a constitutive part of the still-dominant linear model of
production and consumption. Far from representing an automatic solution, these approaches
reveal the limits of responses centered on recycling or punctual reuse, reinforcing the need for
interventions that reach the stages of design, planning, and decision-making, where the material
and energy flows that shape urban space are defined.

Thus, addressing the issue of construction and demolition waste requires recognizing
that urban sustainability will not be achieved through marginal adjustments, but demands a
critical revision of the very development model that guides contemporary urbanization. Thisis a
challenge that involves ethical, political, and territorial choices, and that calls upon public
authorities, the productive sector, and society as a whole to assume responsibility for the
material consequences of space production. By highlighting the limits of normativity, the
contradictions of productive practice, and the central role of environmental education, this study
seeks to contributeto a debate that does not close itself off in ready-made solutions, butinstead
opens space for the collective construction of other ways of thinking, building, and inhabiting
the city.
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