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Abstract 

Reverse logistics for pesticide packaging is 

essential to hazardous waste management and 

emphasizes collective responsibility and 

environmental oversight in rural regions of 

Brazil. This research examines the regulatory 

evolution, indicators of the Campos Limpo 

System, regional data, and international 

comparisons through a historical-institutional 

analysis of thirty sources, including laws, 

reports, and academic research. The 

documentary framework encompasses 

regulation, stakeholders, obligations, and 

outcomes. Findings indicate governance founded 

on shared responsibilities, protocols, 

infrastructure, and disposal methods. In 2023, the 

system handled fifty-three thousand two hundred 

twelve tons of packaging waste, with fifty-one 

thousand eight hundred thirty-eight tons recycled 

and one thousand three hundred seventy-four 

tons incinerated. An institutional indicator of 

ninety-four percent shows effective plastic 

packaging disposal. Regional data emphasize 

communication, training, local access, and 

collection activities. Worldwide, differences in 

governance, materials, and metrics make 

comparisons challenging. This study combines 

normative, operational, regional, and 

 Resumo 

A logística reversa de embalagens de pesticidas 

constitui uma etapa fundamental na gestão de 

resíduos perigosos, destacando a 

responsabilidade coletiva e a fiscalização 

ambiental nas regiões rurais do Brasil. Este 

estudo realiza uma análise do histórico 

regulatório, dos indicadores do Sistema Campo 

Limpo, das estatísticas regionais e das 

comparações internacionais. Utiliza uma 

abordagem histórica, qualitativa e comparativa, 

considerando 30 fontes, incluindo 

regulamentos, relatórios e pesquisas. A matriz 

do documento abrange regulamentações, partes 

interessadas, obrigações e resultados. Os 

resultados evidenciam um sistema de 

governança caracterizado por deveres 

compartilhados, protocolos, infraestrutura e 

métodos de destinação. Em 2023, o Sistema 

Campo Limpo descartou 53.212 toneladas 

métricas de embalagens, reciclando 51.838 

toneladas e incinerando 1.374 toneladas. Um 

indicador institucional de 94% indica uma 

destinação adequada das embalagens plásticas 

primárias. Dados regionais destacam fatores 

como informação, capacitação, proximidade e 

coleta local. Diferenças globais em governança, 

materiais e métricas dificultam as comparações. 
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comparative aspects into a unified, responsible 

framework. 

 

Keywords: Circular Economy. Pesticide 

Packaging. Hazardous Waste Management. 

Reverse Logistics. Shared Responsibility. 

O estudo integra aspectos normativos, 

operacionais, regionais e comparativos dentro 

de um framework de responsabilidade 

compartilhada. 

 

Palavras-chave: Economia Circular. 

Embalagens de Agrotóxicos. Gestão de 

Resíduos Perigosos. Logística Reversa. 

Responsabilidade Compartilhada. 

 

 

1 INTRODUCTION 

 

Proper management of used pesticide packaging is vital to safeguard the 

environment, ensure safety, and optimize logistics. Inadequate handling may risk workers 

and contaminate soil and water resources. Reverse logistics facilitates collaboration 

among producers, distributors, manufacturers, importers, collection centers, and 

regulatory authorities (Brazil, 2000, 2002; Leite, 2017) to identify the safest and most 

effective methods for recycling or final disposal. 

Brazil revised its legislation, including Law No. 7,802/1989, Law No. 9,974/2000, 

Decree No. 4,074/2002, Law No. 12,305/2010, and Law No. 14,785/2023 (Brazil, 1989, 

2000, 2002, 2010, 2023), to improve pesticide packaging management. The Campo 

Limpo System oversees plastic waste management and maintains records of disposal 

methods, material types, conditions, and infrastructure. Its institutional performance 

indicator is about 94%, primarily for primary plastic packaging placed on the market 

(Campo Limpo System, 2024a). Certain categories, regions, and producers remain 

outside the system’s scope, and sorting processes are still incomplete. This summary 

outlines the system's scope and current status. 

Research indicates that although formal networks and legal agreements are 

beneficial, they do not entirely resolve local challenges such as information deficiencies, 

training requirements, transportation problems, storage concerns, and return 

complications (Duarte, 2022; Huppes, 2019; Leal, 2019; Martins, 2019; Souza et al., 

2023). Therefore, active monitoring is crucial to enhance community assistance. 

Careful cross-country comparisons require meticulous attention to detail, as 

management programs differ in materials, scope, participation, metrics, and denominators 

(Byrde et al., 2021; OECD, 2022). Rather than using ranking methods, we focus on 
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governance structures, core components, and measurement challenges to improve 

transparency. The strength of this study lies in its comprehensive model, which 

encompasses trajectories, stakeholders, obligations, frameworks, indicators, territorial 

evidence, and limitations. It depicts Brazil as a cohesive governance system emphasizing 

scope, outcomes, territorial access, and tools beyond mere return and disposal. 

This study investigates the reverse logistics of pesticide packaging in Brazil. It 

emphasizes essential aspects, assesses performance, and compares it with international 

standards. The review delineates significant regulatory milestones, describes the Campo 

Limpo System, clarifies the data scope, offers a global perspective, and identifies areas 

for enhanced monitoring and environmental evaluation. 

 

2 METHODOLOGY 

 

2.1 Design and unit of analys 

 

This analysis comprehensively examines Brazil's pesticide packaging reverse 

logistics from 1989 to 2024, encompassing regulations, stakeholders, responsibilities, 

procedures, infrastructure, and performance metrics. 

The study does not establish causality, monitor producer behavior, or 

comprehensively evaluate environmental impacts. Instead, it describes regulatory 

development, presents evidence, and highlights the limitations of indicators. 

 

2.2 Document corpus and selection procedures 

 

The survey identified 95 key records: 42 regulations, 18 reports, and 35 sources, 

including scientific, territorial, or comparative materials. Of these, 30 were selected for 

further analysis, comprising six key normative instruments, four Brazilian institutional 

documents, and 20 scientific, methodological, territorial, or comparative sources. 

The composition of the corpus was structured to ensure analytical 

complementarity among the types of evidence. Regulatory instruments made it possible 

to reconstruct the formalization of responsibilities; institutional documents allowed for 

an examination of the infrastructure, volumes, and reported indicators; and scientific-
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technical, territorial, and comparative sources provided context for interpreting this data, 

particularly regarding its limits of generalizability, conditions of access, and 

heterogeneity among systems. Thus, the analysis is not based on a single documentary 

perspective, but on sources that shed light on distinct dimensions of the same reverse 

logistics arrangement. 

Table 1 presents the relationship between the preliminary records, the selected 

sources, and their analytical purposes. 

 

Table 1 

Preliminary records, selected sources, and analytical purpose. 

Source category Identified 

records / 

selected 

sources 

Final selection Analytical purpose 

Regulatory and 

technical 

instruments 

42 / 6 Central laws, decrees, and 

technical standards, 1989–

2024 

Reconstructing regulatory 

frameworks, actors, and 

obligations 

Brazilian 

institutional 

reports and 

documents 

18 / 4 Annual, sustainability, and 

statistical reports from inpEV 

and the Campo Limpo System 

Examining operational structure, 

infrastructure, volumes, 

disposal, and indicators 

Scientific, 

technical, 

territorial, and 

comparative 

sources 

35 / 20 Articles, dissertations, books, 

technical reports, and 

documents on territorial 

evidence, costs, and 

international systems 

Define boundaries, 

organizational models, metrics, 

and comparability 

Total 95 / 30 Initial survey and final 

analytical corpus 

Defining the group that was 

actually mobilized 

Source: Survey data. 

 

Priority was given to materials with clear authorship, verifiable dates, scope, and 

relevance to pesticide packaging reverse logistics, regulatory reform, institutional 

profiling, territorial analysis, or international context. We left out duplicates, non-

analytical versions, promotional content, and documents that didn't have clear origin, 

date, scope, or affiliation. 

The investigation relied on reputable sources such as the Planalto Legislation 

Portal, the Federal Official Gazette, inpEV reports, and documents from the Campo 

Limpo System. These sources encompass laws, decrees, standards, and acts related to 

return, cleaning, storage, receipt, transportation, disposal, and accountability. 
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2.3 Analytical matrix and interpretation strategy 

 

The analysis used a documentary matrix emphasizing regulation, actors, 

obligations, and outcomes, drawing on sources such as Denzin and Lincoln (2006), 

Godoy (1995), Cellard (2008), and Moraes and Galiazzi (2011). It examined, classified, 

and synthesized documents to identify trends, governance types, metrics, indicators, 

territorial data, and measurement challenges (Cellard, 2008; Godoy, 1995; Moraes & 

Galiazzi, 2011). For clarity, this matrix is shown in Table 2. 

 

Table 2 

Analytical documentary matrix 

Dimension Elements Examined Predominant source 

types 

Analytical use 

Regulation Type of instrument, 

period, scope, and 

regulatory content 

Laws, decrees, and 

technical standards 

Reconstructing the legal 

and institutional trajectory 

Actor Organizations, actors in 

the chain, and 

responsibilities 

Regulations, institutional 

documents, and territorial 

studies 

Identifying the distribution 

of responsibilities 

Obligations Return, receipt, washing, 

storage, transportation, 

and disposal 

Technical standards, 

legislation, and operational 

documents 

Distinguish between 

prescribed procedures and 

reported practices 

Result Infrastructure, volumes, 

indicators, disposal, and 

limits 

Institutional reports and 

scientific and technical 

studies 

Interpreting the scope and 

limitations of the available 

evidence 

 

The documentary matrix improves methodology by organizing sources such as 

regulations, reports, and studies and by clarifying responsibilities, procedures, and 

outcomes through connectors and indicators. Its flexible framework suits shared-

responsibility systems and reverse logistics. 

A review of legislation, institutional documents, and scientific literature was 

carried out to help us better understand the indicators. This isn't an exhaustive review or 

a meta-analysis, but rather a selection of sources chosen to enhance understanding. The 

goal was to choose helpful materials, not to cover every related document or study. 
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2.4 International context 

 

The international framework includes regulations, governance, models, metrics, 

and comparability limits. Countries such as Germany, Canada, France, and the United 

States were selected because they have established systems for managing agricultural 

packaging or pesticide containers. 

Japan has an established general container and packaging recycling system that 

can be considered as an additional comparative case for shared responsibility and 

packaging waste governance in relation to Brazil's pesticide packaging flow (JCPRA, 

2020). Please be aware that international indicators are approximate estimates, influenced 

by variables such as the denominator, included materials, time frame, scope, 

methodology, and reported disposal practices (Byrde et al., 2021). 

 

2.5 Statement on the use of Generative Artificial Intelligence 

 

To keep everything transparent and trustworthy, we chose to rely solely on the AI 

tool Perplexity Pro for technical support. It helped us in several ways: i) improving 

grammar, style, and clarity; ii) organizing sections, titles, and transitions smoothly; iii) 

making sure terminology like reverse logistics, shared responsibility, triple washing, eco-

friendly disposal, and the circular economy was used consistently; and iv) performing an 

initial review to make sure our objectives, methods, results, and conclusions all align well. 

We are dedicated to maintaining transparency and honesty throughout this process so that 

everyone can have confidence in our work. 

The tool does not produce unpublished data, conduct reviews, draw scientific 

conclusions, handle unverified references, or replace the authors' responsibilities. Authors 

are accountable for choosing sources, interpreting data, drawing conclusions, and 

verifying the final version. 

  



7              Indianara Ignacio Milkievicz & Caroline Rodrigues Vaz & Alexandre Borges Fagundes 

 

 

Veredas do Direito, v.23, e238125 – 2026 

Veredas do Direito, v.23 n.2, e23xxx – 2026 

3 RESULTS AND DISCUSSION 

 

3.1 Regulatory and institutional history 

 

Brazil's pesticide regulation has five stages. The first, under Law No. 7,802/1989, 

sets guidelines for pesticides, residues, and packaging (Brazil, 1989). The second, 

governed by Law No. 9,974/2000, addresses packaging disposal policies and the 

responsibilities of users, retailers, manufacturers, and importers (Brazil, 2000). 

The third phase describes responsibilities, deadlines, storage, receipt, and disposal 

according to Decree No. 4,074/2002 (Brazil, 2002). The fourth phase highlights the 

importance of reverse logistics as outlined in the National Solid Waste Policy (Brazil, 

2010). The fifth phase is in line with Law No. 14,785/2023, which refreshed the 

regulatory framework for the sector and upheld the requirements related to the return and 

procedures for rigid, washable packaging (Brazil, 2023). Table 3 illustrates the 

developmental progress in Brazil concerning reverse logistics for pesticide packaging. 

 

Table 3 

Milestones in the regulatory evolution of reverse logistics for pesticide packaging in 

Brazil. 

Milestone Contribution to reverse logistics Institutional Significance 

Law No. 

7,802/1989 

Establishes the general regulatory framework for 

pesticides and includes residues and packaging 

under state control 

Sector-specific legal basis 

Law No. 

9,974/2000 

Defines responsibilities for users, retailers, 

manufacturers, and importers; regulates returns 

and cleaning 

Formalizes shared responsibility 

Decree No. 

4,074/2002 

Specifies responsibilities, deadlines, storage, 

receipt, and disposal 

Implements the reverse logistics 

process 

Law No. 

12,305/2010 

Recognizes reverse logistics as an instrument of 

the National Solid Waste Policy 

Integrates the flow into the 

national waste policy 

Law No. 

14,785/2023 

Reorganizes the sectoral framework and 

preserves applicable return and recycling 

obligations 

Updates the regulatory 

framework without disrupting 

the operational arrangement 

Source: Prepared by the authors based on Brazil (1989, 2000, 2002, 2010, 2023). 

 

An integrated analysis of these five developments shows that reverse logistics for 

pesticide packaging has progressively taken shape as a governance architecture. This 

architecture combines legal, operational, and policy components, showing how tools 
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work together to create an institutional framework that clarifies responsibilities and 

facilitates effective waste management. The main point is that connecting indicators 

directly to regulations isn't sufficient; it's essential to demonstrate how they work together 

to achieve their goals. 

This trajectory shows how duties are formalized within the post-consumption 

flow. However, it does not connect operational indicators to a legal framework due to the 

lack of measures for counterfactuals, causal mechanisms, or behavioral changes. 

 

3.2 Operational architecture: prescribed flow, reported operations, and empirical 

limits 

 

According to Brazilian regulations and standards, rigid containers used for water-

based formulations can undergo careful triple rinsing, be rendered unusable if necessary, 

temporarily stored, and then sent to specialized facilities for inspection, recycling, or 

incineration. The exact steps taken depend on the container's condition and 

decontamination requirements (ABNT, 1997; Brazil, 2000; Brazil, 2002). 

Compliance with these rules may vary across rural properties and collection sites. 

Therefore, the practice of triple-rinsing should be supported by empirical evidence and 

should not be inferred solely from legal or technical requirements (Chiquetti, 2005). 

Institutional reports indicate that the network began operations with 34 receiving 

units in 2002. The current number of receiving units should be interpreted according to 

the year, type of facility, and definition adopted by the Campo Limpo System (Campo 

Limpo System, 2024b; inpEV, 2023, 2024). While this reflects significant infrastructure 

growth, it does not account for key factors such as accessibility, travel costs, territorial 

coverage, or equitable access. 

This increase, around 12.1 times the original, indicates the development of a 

formal flow management infrastructure. While not a direct measure of accessibility, it 

highlights the system's substantially larger physical presence compared to the initial state. 
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3.3 Institutional indicators: scope and limitations 

 

Indicators should be interpreted within their specific context. According to 

inpEV's 2023 Sustainability Report, 53,212 metric tons of packaging were disposed of 

responsibly through the Campo Limpo System. Out of this total, 51,838 metric tons were 

recycled, while 1,374 metric tons were incinerated. This data covers formal disposal flows 

but may not include all producers, regions, or compliance with pre-delivery guidelines 

(inpEV, 2023). Table 4 presents the different interpretations of these institutional 

indicators. 

 

Table 4 

Interpretation of the main performance indicators of the Campo Limpo System. 

Indicator Universe or 

denominator 

Allows for 

interpretation of 

Does not allow for inferring 

Receiving 

facilities 

Number of stations 

and power plants in 

operation 

Formal expansion 

of reported 

infrastructure 

Accessibility, distance, transportation 

costs, or territorial coverage 

Volume 

destined 

Metric tons 

reported as destined 

Physical volume 

of the reported 

formal flow 

Market return rate, participation of all 

producers, or compliance with washing 

requirements 

Recycling 

and 

incineration 

Packaging waste 

actually received by 

the formal network 

Composition of 

disposal after 

receipt 

Market return rate or performance prior to 

entry into the network 

Disposal of 

primary 

plastic 

packaging 

Primary plastic 

packaging placed 

on the market 

Institutional 

performance 

reported for this 

defined stream 

Performance of all packaging, territorial 

coverage, equitable access, or compliance 

with washing requirements 

Source: Prepared by the authors based on Campo Limpo System (2024a) and inpEV (2023). 

 

In 2023, 97.4% of the packaging waste received by the formal network was sent 

for recycling, while 2.6% was sent for incineration (inpEV, 2023). These figures indicate 

the disposal methods used after the material enters the waste system, not the return rate 

relative to the total packaging introduced to the market. 

Overall, the indicators highlight two related analytical levels within the system. 

The first pertains to the reported performance of primary plastic packaging placed on the 

market, while the second focuses on the actual composition of packaging waste that 

entered the formal disposal network. In 2023, 97.4% of the packaging received by the 

formal network was sent for recycling, while 2.6% was sent for incineration. 

The 94% figure relates to primary plastic packaging in direct contact with the 
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product but excludes other packaging types, coverage, accessibility, producer 

involvement, or triple-rinsing compliance (Campo Limpo System, 2024a). 

 

3.4 Territorial evidence and heterogeneity of access 

 

Territorial evidence clarifies the limits of aggregate indicators but doesn't justify 

broad national generalizations. For example, Martins (2019) found that 75% of farmers 

in Pontal do Paranapanema did not return their empty pesticide packaging. In Pontal do 

Paranapanema, Souza et al. (2023) reported that 87.5% of stores trained employees, but 

only 37.5% of customers properly disposed of pesticide and other agricultural-product 

packaging. These findings are relevant locally, not nationally. 

In Entre Rios do Oeste, all farmers reported returning their empty pesticide 

containers, which is promising, although some containers might not have been officially 

recorded in the program (Huppes, 2019). Conversely, Anta Gorda encountered 

challenges, and some farmers may not have fully grasped the proper procedures (Duarte, 

2022). These findings highlight the need to distinguish between participant reports, actual 

actions, and institutional data. 

These results may vary by context and factors such as research design, study 

populations, and environment. For clarity, Table 5 summarizes five regional studies. 

 

Table 5 

Interpretation of the main performance indicators of the Campo Limpo System. 

Territorial 

study 

Unit of analysis Main evidence Limit of 

comparability 

Contribution to the 

national analysis 

Martins 

(2019), 

Pontal do 

Paranapane

ma 

Family farmers 

and other local 

network actors 

Challenges of restoration 

and management in a 

specific territorial context 

Case study, 

without 

national 

estimates 

Highlights barriers to 

access and local 

conditions 

Leal (2019), 

Viçosa 

microregion 

Stakeholders in 

the return 

process and risk 

communication 

Importance of 

communication, 

assistance, and local 

collection efforts 

Specific 

regional 

context 

Addresses the 

informational and 

organizational 

dimensions 

Souza et al. 

(2023), Rio 

Branco 

Eight 

agricultural 

stores 

Difference between 

reported training and 

reported proper disposal 

Sample 

limited to local 

businesses 

Indicates a need for 

information and 

guidance initiatives 

Duarte 

(2022), Anta 

Gorda 

Producers and 

local retailers 

Limitations in 

implementing the system 

Municipal 

study 

Reinforces the need to 

consider local 

practices 
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and in knowledge of 

management practices 

Huppes 

(2019), 

Entre Rios 

do Oeste 

Respondent 

farmers 

Declaration of return, 

with a caveat regarding 

possible cases not 

covered 

Self-reported 

data and 

municipal 

context 

Highlights the need to 

compare perceptions 

with operational 

evidence 

Source: Prepared by the authors based on Duarte (2022), Huppes (2019), Leal (2019), Martins (2019), and 

Souza et al. (2023). 

 

This article combines territorial studies with national institutional indicators. It 

includes reports on formal frameworks and data, while local studies provide details on 

information dissemination, training, technical support, transportation, and returns. The 

articulation between these scales constitutes one of the study’s contributions, as it 

demonstrates that the assessment of reverse logistics requires both aggregated flow 

indicators and contextualized evidence regarding its operationalization in different 

territories. 

The heterogeneity of these studies demonstrates that the analysis of the system 

should not be limited to volumes received or sent to their destination. Information, 

training, technical assistance, distance, the local organization of collection, and the profile 

of producers are relevant dimensions for future assessments of access and equity. 

 

3.5 Complementary economic and operational evidence 

 

The economic-operational dimension provides supporting evidence. A multisite 

study found that administrative costs represented 47% of logistics expenses and that 

reverse logistics cost R$1,868.13 per metric ton. These figures reflect the study's scope 

and shouldn't be interpreted as current budgets for the Campo Limpo System or as 

applicable elsewhere (Leitão & Almeida, 2019). 

Although the economic data doesn't reflect the current Campo Limpo System 

budget, including it shows that reverse logistics goes beyond physical disposal. The 47% 

administrative costs highlight the importance of coordination, management, control, and 

operations. Thus, the economic-operational dimension helps us understand that the 

system’s performance depends as much on infrastructure and disposal as it does on the 

administrative and logistical capabilities that support the reverse flow operation. 
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Leal (2019) identifies limitations in risk communication and local returns, but the 

dissertation should not be used to estimate the financing of the Campo Limpo System. 

Financial evidence in this article is therefore limited to the cost study by Leitão and 

Almeida (2019). Differences in data make it difficult to compare financial information 

across Brazil, Germany, Canada, France, and the US, but understanding these differences 

is useful. 

 

3.6 International context 

 

Germany introduced PAMIRA to promote recycling and sustainability. In 

Canada, Cleanfarms manages agricultural packaging and plastics recycling in accordance 

with provincial rules (Cleanfarms, 2024; PAMIRA, 2025; RIGK, 2025). France's 

ADIVALOR manages agricultural packaging waste using tailored metrics and strategies 

(ADIVALOR, 2024). In the United States, the Agricultural Container Recycling Council 

(ACRC) operates an industry stewardship program to collect and recycle rigid HDPE 

agricultural chemical containers, whereas Brazil's system differs (ACRC, 2025). 

In the United States, ACRC operates a voluntary program to collect rigid HDPE 

containers, whereas Brazil's system differs (ACRC, 2025). A comparison is presented in 

Table 6. 

 

Table 6 

Comparative overview of international pesticide packaging management systems. 

Case Regulation and 

governance 

Organizational 

model 

Available metric Limit of 

comparability 

Brazil Legal 

requirements 

and distributed 

responsibilities 

Campo Limpo 

System and collection 

facilities 

Disposal of primary 

plastic packaging 

placed on the market 

Does not represent all 

packaging types or 

access dimensions 

German

y 

PAMIRA 

sector-specific 

program 

Return of agricultural 

packaging 

Return and recovery 

data reported by the 

program 

Denominator and 

scope differ from the 

Brazilian indicator 

Canada Programs with 

provincial 

variations 

Sector-specific 

organizations, 

including Cleanfarms 

Data by selected 

containers and 

streams 

Variation by 

province, material, 

and program 

France Sector-based 

management of 

agricultural 

waste 

ADIVALOR Indicators for specific 

waste streams 

Depends on the waste 

category and the 

denominator 



13              Indianara Ignacio Milkievicz & Caroline Rodrigues Vaz & Alexandre Borges Fagundes 

 

 

Veredas do Direito, v.23, e238125 – 2026 

Veredas do Direito, v.23 n.2, e23xxx – 2026 

United 

States 

Voluntary 

program 

ACRC Collected containers 

and cumulative 

volumes 

No indicator directly 

equivalent to the 

Brazilian one 

Source: Prepared by the authors based on ACRC (2025), ADIVALOR (2024), Cleanfarms (2024), 

PAMIRA (2025), and RIGK (2025). 

 

Table 6 delineates governance structures, models, metrics, and limitations 

impacting comparability. It emphasizes the significance of conducting detailed, 

comparable analyses rather than merely aggregating indicators. The framework shows 

how the Brazilian model fits within global agricultural packaging systems, highlighting 

each system's unique characteristics. 

Differences in regulations, organizational frameworks, scope, metrics, and 

denominators impede data consolidation for rankings; however, careful planning and 

consistent effort can overcome these obstacles. 

 

3.7 Implications for environmental management 

 

The study emphasizes the importance of thorough planning for transparency, 

covering aspects such as packaging, location, methods, user information, logistics, local 

resources, tracking of non-reusable packaging, and standards for family farmers. It 

depends on regulations, documentation, and regional studies rather than causal analysis, 

highlighting the need for formal procedures, quality assurance, accessibility, and return 

policies to enhance and expand our understanding. 

The report delineates a governance strategy that thoroughly considers regulatory, 

operational, territorial, economic, and comparative aspects. It recommends assessing 

indicators segmented by material and region, enhancing traceability systems, sharing data 

on access and movement, and supporting producer-led initiatives. These measures enable 

officials, regulators, stakeholders, distributors, and producers to monitor waste, 

packaging, and regional disparities. 

 

4 FINAL CONSIDERATIONS 

 

Brazil's reverse logistics for pesticide packaging is governed by explicit 

regulations, designated roles, procedures, and guidelines pertaining to collection and 
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disposal. Review regional and international metrics, as indicators for infrastructure, 

disposal, recycling, returns, and accessibility differ and may not be directly comparable. 

We achieved our objectives by implementing regulations, procedures, and 

infrastructure and by analyzing indicators, metrics, and international insights related to 

the Campo Limpo System. These initiatives enhance understanding of its role in 

monitoring and conservation, thereby supporting Brazil's reverse logistics for pesticide 

packaging. 

The Campo Limpo System has undergone substantial infrastructure expansion 

since the beginning of its operations in 2002. ts indicator accounts for roughly 94% of 

primary plastic packaging placed on the market but excludes aspects such as territorial 

coverage, producer involvement, washing compliance, and certain packaging types. The 

study presents distinct indicators for infrastructure, disposal, recycling, return, and access, 

each with specific scopes and calculation methods. Differences in governance and 

measurement among countries can complicate comparisons, yet these insights reflect 

overall progress and areas needing development. 

Regional analyses reveal disparities in sharing, training, distances, infrastructure, 

and policies. Future research should incorporate national metrics, georeferenced data, 

surveys, audits, and cost evaluations. Investigating flexible, secondary, and non-washable 

packaging offers alternative solutions. 

This research explores reverse logistics for pesticide packaging in rural Brazil, 

emphasizing waste management practices, stakeholder responsibilities, and circular 

economy concepts. It offers a comprehensive framework that includes regulations, 

responsibilities, infrastructure, performance indicators, and territorial data. This helps 

clarify roles, enhance understanding, and support future assessments of efficiency, 

fairness, and sustainability. 

This study proposes strategies to improve reverse logistics for pesticide 

packaging, emphasizing responsibilities, infrastructure, reporting procedures, return 

conditions, and global performance metrics. 
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