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ABSTRACT

The governance of the Amazon rainforest
represents a critical frontier in the global struggle
against climate change and biodiversity loss.
Central to this governance is the Brazilian
Institute of Environment and Renewable Natural
Resources (IBAMA), an agency that has
oscillated between global leadership in
deforestation control and periods of severe
institutional dismantling. This study employs a
Qualitative  Literature Review (QLR) to
synthesise academic and policy narratives from
2020 to 2026, analysing the institutional
mechanisms that wunderpin environmental
enforcement. Unlike systematic reviews that
quantify ~ publication metrics, this study
thematically analyses the "dismantling" (2019-
2022) and '"rebuilding" (2023-present) phases to
distil exportable lessons. The findings reveal that
technological superiority —exemplified by the
DETER satellite system—is a necessary but

insufficient condition for success. Effective
enforcement relies on "institutional
interoperability" and the 'credibility of
sanctions." The study identifies key best

practices, specifically "remote embargoes" and
the "immediate destruction of capital assets," that
can be adapted by other tropical nations.
Crucially, the analysis delineates the structural
prerequisites for these practices, arguing that
they require a high-integrity digital land registry,
legal autonomy for enforcement agents, and
deep integration between environmental data
and the financial banking sector. The paper
concludes that safeguarding forest governance
requires legal frameworks that insulate technical
agencies from executive interference
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INTRODUCTION
1.1. Background of the Study

The preservation of the Amazon rainforest is arguably the most significant
land-use challenge of the 21st century. As a repository of carbon and biodiversity,
the biome’s stability is inextricably linked to global climate resilience. However,
the governance of this vast territory is besieged by lucrative illegal economies,
including timber trafficking, wildcat gold mining (garimpo), and the conversion
of public forests into private cattle pastures and soy plantations. In this high-
stakes theatre, the Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais
Renovdveis (IBAMA) serves as the primary federal agent of state authority [1], [2],
3], [4], [5].

Created in 1989, IBAMA has historically been the protagonist of Brazil's
environmental success stories, particularly during the Action Plan for Prevention
and Control of Deforestation in the Legal Amazon (PPCDAm) era (2004-2012), which
saw deforestation rates plummet by over 80%. Yet, the trajectory of Brazilian
environmental governance is non-linear. The academic literature published
between 2020 and 2025 chronicles a distinct era of "institutional dismantling"
followed by a complex "reconstruction" phase. This oscillation provides a unique
natural experiment for researchers: a window into how enforcement capacity
functions — and fails — under varying degrees of political will [6], [7], [8], [9].

1.2. Problem Statement and Urgency

The central problem addressed in this study is the "implementation gap"
in forest governance. Many tropical nations possess stringent environmental
laws on paper, but fail to enforce them in the field. Brazil's case is particularly
instructive because it possesses both rigorous laws (the 2012 Forest Code) and
world-class monitoring technology (INPE’s PRODES and DETER systems). Yet,
between 2019 and 2022, deforestation rates soared to their highest levels in 15
years. This discrepancy challenges the technocratic assumption that better data
leads to better protection [10], [11], [12], [13].

Recent scholarship characterises this period not as a failure of capacity, but as a
success of "institutional dismantling" —a deliberate political strategy to hollow
out enforcement agencies without formally repealing laws. Understanding the
mechanics of this dismantling and the subsequent strategies used to rebuild
IBAMA'’s authority is urgent. Other countries facing similar challenges risk
replicating the Brazilian crisis if they rely solely on technology without fortifying
their institutional foundations [6], [14], [15], [16], [17], [18].
1.3. Objectives of the Study

This article aims to fill a gap in the literature by moving beyond quantitative
deforestation statistics to a qualitative understanding of institutional dynamics.
The objectives are:

1. To synthesise the narrative of IBAMA’s operational challenges and
strategies from 2020 to 2026.

2. To analyse the '"ecosystem of enforcement," identifying how

technology, law, and human resources interact.

3. To distil best practices and their necessary prerequisites for export to

other national contexts, answering the question: Under what conditions
can the "IBAMA Model" work elsewhere?
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LITERATURE RIVIEW
1. Land Use and the "Command and Control" Paradigm

The dominant theoretical framework for forest enforcement in Brazil is
"Command and Control" (C&C). Rooted in the "economics of crime" model [19],
C&C posits that illegal land use is a rational economic calculation. Agents
(loggers, farmers) will deforest if the expected profit exceeds the probability of
detection multiplied by the severity of the punishment [20].
Literature from 2020 to 2026 has refined this view. It has been argued that in the
Amazon, the "probability of detection" is near 100% due to satellite coverage [21],
[22]. The failure occurs in the "punishment" variable. The literature describes a
"transparency paradox," where the state sees everything but does nothing,
breaking the deterrence chain.
2. Institutional Dismantling and Bureaucratic Autonomy

A significant portion of recent literature utilises the "policy dismantling"
framework. It has been described how IBAMA faced "dismantling by intensity"
[17], [23]. The agency was not abolished; instead, its "bureaucratic autonomy"
was eroded. Autonomy refers to the ability of technical staff to make decisions
based on legal and scientific criteria rather than political loyalty. The literature
highlights how the replacement of career environmentalists with military
personnel paralysed the agency’s "coercive capacity," transforming proactive
enforcement into passive observation [17], [24], [25], [26], [27].
3.The Technological Ecosystem

Contemporary studies emphasise that IBAMA does not act alone. It is part
of a technological ecosystem involving the National Institute for Space Research
(INPE). It has been explained in detail how the DETER system (Real-Time
Deforestation Detection) revolutionised enforcement by allowing for rapid
response [28]. However, the literature warns against "technological solutionism,"
noting that algorithms cannot issue fines or seize tractors without human
intervention.

METHODOLOGY
1. Research Design: Qualitative Literature Review (QLR)

This study employs a Qualitative Literature Review (QLR) methodology.
Unlike a Systematic Literature Review (SLR), which focuses on exhaustive
counting and statistical aggregation of effect sizes, a QLR is interpretive. It is
designed to synthesise narratives, mechanisms, and complex institutional behaviours
that cannot be quantified. The choice of QLR is justified by the study’s aim to
understand the how and why of enforcement dynamics, rather than just the how
much of deforestation rates [29], [30].

2. Data Collection Strategy

Data collection followed a purposive sampling strategy targeting high-
impact literature published between January 2020 and early 2026.

e Sources: Scopus, Web of Science, SCiELO (to capture regional Brazilian
scholarship), and high-level policy reports from organizations like the

Climate Policy Initiative (CPI) and Imazon.
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e Search Terms: "IBAMA," "Environmental Enforcement Brazil,"
"Deforestation Governance," '"Institutional Dismantling," "Remote
Embargoes."

e Inclusion Criteria: Articles discussing IBAMA’s structure, political
context, legal frameworks, or field operations.

e Exclusion Criteria: Studies purely focused on biological diversity, carbon
flux measurements, or remote sensing algorithms that do not discuss the
institutional application of the data.

3. Data Analysis
The selected texts were subjected to thematic analysis. The analysis coded
for:

1. Dismantling Mechanisms: Specific administrative actions that hindered
enforcement.

2. Operational Innovation: New strategies (e.g., remote embargoes)
developed to bypass limitations.

3. Enabling Conditions: Contextual factors mentioned as necessary for these
strategies to work.

RESULT

The thematic analysis reveals a dramatic narrative arc comprising the
hollowing out of the agency, followed by a strategic pivot toward remote and
economic enforcement mechanisms.

1. Institutional Characterisation: Mandate, Structure, and Capacity

Before analysing the dynamics of dismantling and reconstruction, the
reviewed literature provides a comprehensive profile of IBAMA as the central
nervous system of Brazilian environmental governance. The literature
characterises the agency through five key dimensions: regulatory authority,
institutional design, human resources, leadership dynamics, and inter-agency
coordination.

A. Regulatory Framework and Police Power

Established by Law No. 7.735 in 1989, IBAMA is defined in the literature
as a federal "autarchy" with administrative and financial autonomy, operating
under the Ministry of Environment (MMA). Recent legal analyses highlight that
IBAMA'’s primary enforcement instrument is its "environmental police power"
(poder de policia ambiental), granted by the Environmental Crimes Law (Law
No. 9.605/1998) [31], [32], [33].

Scholars emphasise that IBAMA’s authority is unique among global
environmental agencies because it has the power to impose sanctions
immediately, without waiting for a court order. This includes the power to issue
tines, place embargoes on properties (prohibiting economic use), seize assets, and
destroy equipment used in environmental crimes (Decree 6.514/2008). The
literature notes that this "administrative speed" is designed to counterbalance the
slowness of the Brazilian judiciary[34], [35].
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B. Human Resources and Technical Expertise

A recurring theme in institutional analyses is the high degree of technical
specialisation within IBAMA's career staff. The agency’s inspectors are described
not merely as police officers but as "environmental analysts" — civil servants often
holding advanced degrees in biology, forestry, engineering, and law [25], [36],
[37].

However, the literature from 2020 to 2024 paints a concerning picture of chronic
understaffing. It has been documented that a demographic crisis: a significant
portion of IBAMA’s workforce has retired without being replaced due to hiring
freezes imposed since 2014 [23]. By 2020, the number of field agents available for
operations in the Amazon had dropped by over 40% compared to the 2010 peak.
This "attrition by design" is identified as a structural vulnerability that predated
the explicit political dismantling of the Bolsonaro era [28], [36], [38], [39].

C. Leadership and Governance Structure

The governance structure of IBAMA is centralised, with a Presidency
appointed by the Federal Executive and five specialised Directorates (e.g.,
Environmental Protection, Licensing, Sustainable Use). The literature highlights
a critical shift in leadership profiles as a determinant of agency performance.
During the "golden era" of enforcement (2004-2012), leadership positions were
typically held by technical experts or career civil servants. In contrast, studies
covering the 2019-2022 period analyse the massive influx of military personnel
into these directorships. This "militarisation" is described as creating a clash of
organisational cultures: the hierarchical, order-following military ethos
conflicted with the discretionary, technical nature of environmental oversight,
leading to operational paralysis [40].

D. Historical Achievements and the PPCDAm Legacy

The literature uses the period of the Action Plan for Prevention and
Control of Deforestation in the Legal Amazon (PPCDAm) as the benchmark for
IBAMA's potential. Between 2004 and 2012, IBAMA'’s integrated enforcement
actions are credited with driving an 83 % reduction in Amazon deforestation. This
achievement is cited globally as proof that command-and-control strategies,
when politically backed, are highly effective in tropical forest governance. The
current literature frames the post-2019 period not as a lack of capability, but as a
deviation from this proven historical baseline [9], [36], [41], [42], [43].

E.. Inter-Agency Coordination (SISNAMA)

IBAMA does not operate in a vacuum. It functions as the executive arm of the
National System of Environment (SISNAMA). The literature details its complex
interoperability with other bodies:

« INPE (National Institute for Space Research): IBAMA relies entirely on

INPE for deforestation alerts (DETER system). The literature emphasises

that this relationship is the "backbone" of intelligence-led policing [44].

o Federal Police (PF): Collaboration is essential for criminal investigations

(e.g., money laundering linked to illegal gold) [45].

« ICMBio: While IBAMA covers general federal lands, the Chico Mendes

Institute (ICMBio) manages specific Conservation Units. Recent studies
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point to friction and overlaps when these agencies’ mandates are not
clearly harmonised [28], [31].

2. The Anatomy of Dismantling (2019-2022)

The literature identifies three primary mechanisms for undermining

IBAMA's effectiveness, offering a cautionary tale for other nations.

The "Conciliation" Bottleneck: It has been extensively document the
creation of the "Nucleus for Environmental Conciliation" (NUC) [9], [36].
This administrative layer required a reconciliation hearing before any fine
could be processed. The result was a catastrophic bottleneck; thousands of
fines expired due to the statute of limitations, creating a de facto amnesty
for environmental crimes [31].

Militarisation of Leadership: It has been highlighted that the replacement
of technical directors with military officers was conducted. This created a
"chain of command" culture that conflicted with the decentralised nature
of field inspections, leading to the cancellation of planned operations
against illegal mining [23].

Delegitimisation: High-level political rhetoric describing IBAMA as an
"industry of fines" emboldened offenders. Field agents reported increased
physical threats, forcing them to retreat from hostile frontiers [18].

3. Operational Innovations and Rebuilding (2023-Present)

In response to resource constraints and political shifts, the literature notes

the emergence of high-efficiency enforcement tactics.

Remote Embargoes: It has been highlighted that the shift toward "remote"
administrative sanctions. By cross-referencing DETER satellite alerts with
the Rural Environmental Registry (CAR), IBAMA began digitally
embargoing properties. This prevents the landowner from selling cattle or
accessing credit without an inspector ever visiting the site [46], [47], [48].
Destruction of Capital Assets: The reinstatement of Decree 6.514/2008,
allowing agents to burn heavy machinery (excavators, tractors) found in
illegal areas, is cited as the single most effective deterrent [21]. It imposes
an immediate, non-refundable cost on the offender, bypassing the slow
judiciary.

Operation "Norte" and Inter-Agency Cooperation: The return of the
Federal Police to support IBAMA agents has been pivotal. The literature
emphasises that enforcement in the Amazon is not just about
environmental law but also about countering organised crime syndicates
that have infiltrated the logging and mining sectors [49], [50], [51].

DISCUSSION

This section synthesises the findings to answer the core research

objectives: identifying best practices and the prerequisites for their global
application.
1. Synthesis: The Primacy of "The Credibility of Sanctions."

The overarching lesson from the Brazilian experience is that the "certainty

of punishment" matters more than the "severity of the law." During the
dismantling era, the laws remained severe, but the certainty of punishment
evaporated due to the "conciliation" hearings. The rapid drop in deforestation in

622



International Journal of Global Sustainable Research (IJGSR)
Vol.4, No.6, 2026: 617-638

late 2023 and 2024 correlates directly with the resumption of machinery
destruction and remote embargoes—actions that restored the immediate
economic risk of illegal behaviour.
2. Best Practices for Global Implementation

Based on the IBAMA experience, three specific "Best Practices" emerge as
highly effective for controlling illegal land use in tropical nations.
Best Practice 1: The "Remote Embargo" Mechanism

Instead of relying solely on physical patrols, which are expensive and
dangerous, the state uses digital tools to block the offender’s economic life.

e Mechanism: When satellites detect deforestation, the state automatically
places an "administrative block" on the land title.

o Impact: The land cannot be used to issue transport permits for cattle or
timber; banks cannot issue loans for that purpose; meatpackers cannot
legally buy from it. This effectively creates a "commercial death" for the
property until environmental compliance is restored.

Best Practice 2: Summary Destruction of Crime Instruments
Addressing the "impunity loop" where seized equipment is often returned
to offenders by corrupt local judges.

e Mechanism: Field agents are legally authorised to destroy heavy
equipment (bulldozers, skidders, dredges) in situ if removal is logistically
impossible or if it poses an environmental risk.

o Impact: This capitalizes on the "sunk cost" theory. Illegal mining requires
expensive machinery. If the risk involves losing a $200,000 excavator
instantly, the barrier to entry rises significantly, altering the economic
calculation of the crime.

Best Practice 3: The "Dirty List" Transparency
Publicising the names and tax IDs of environmental offenders to leverage
market forces.
e Mechanism: IBAMA maintains a public list of embargoed areas and
offenders.
o Impact: Supply chain actors (supermarkets, soy traders, slaughterhouses)
use this list to scrub their supply chains to avoid reputation risk,
effectively privatizing enforcement. This forces the private sector to act as
a secondary regulator.
3. Prerequisites for Effective Implementation

A critical contribution of this study is the identification of Enabling
Conditions. Simply copying IBAMA'’s tactics will fail if the receiving country
does not possess specific structural prerequisites. The following analysis outlines
what is required for other nations to adopt these practices.
Prerequisite A: The Integrated Digital Cadastre

e For Best Practice 1 (Remote Embargoes)

e The Constraint: You cannot embargo a pixel if you do not know who
owns it. Many tropical nations suffer from chaotic, paper-based, or
overlapping land registries.

e The Prerequisite: A unified, geo-referenced land registry similar to
Brazil's CAR (Rural Environmental Registry).
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o Implementation Requirement: The country must invest in a digital
mapping system where land claims are self-declared but validated
by satellite. Without a link between a GPS coordinate and a Tax ID,
remote enforcement is impossible.

Prerequisite B: Administrative Autonomy & Legal Shielding

For Best Practice 2 (Asset Destruction)

The Constraint: Destroying private property (even if illegal) is legally
perilous. Agents fear personal lawsuits or criminal charges for "abuse of
authority."

The Prerequisite: Explicit legislative protection for field agents.

o Implementation Requirement: Legislation must explicitly authorise
the destruction of assets used in environmental crimes when
seizure is impossible. Furthermore, agents must have "qualified
immunity" to protect them from civil litigation by offenders.
Without this legal shield, agents will hesitate to act.

Prerequisite C: Financial Sector Integration

For Best Practice 1 & 3 (Embargoes & Dirty Lists)

The Constraint: Embargoes are useless if the banking sector ignores them.
The Prerequisite: Central Bank regulations that mandate environmental
due diligence.

o Implementation Requirement: Similar to Brazil's Central Bank
Resolution 4.327, other nations need banking regulations that
prohibit the issuance of agricultural credit to properties with active
environmental embargoes. This requires data interoperability
between the Ministry of Environment and the Banking Federation.

Prerequisite D: Data Sovereignty and Independence

For General Enforcement

The Constraint: If the enforcement agency also produces the deforestation
data, there is a conflict of interest and a temptation to manipulate statistics
to show "success."

The Prerequisite: Separation of Data Production and Data Action.

o Implementation Requirement: An independent scientific body (like
Brazil's INPE) must be responsible for monitoring and publishing
deforestation data. This transparency forces the enforcement
agency (IBAMA) to be accountable. Countries attempting to
replicate this must ensure their monitoring agency is scientifically
independent from the political executive.

4. Cadastral Intelligence: The Foundation of Digital Enforcement

The synthesis of the Brazilian experience reveals that modern

environmental enforcement is fundamentally a data problem, specifically a
problem of attribution. The literature emphasises that knowing where
deforestation occurs (via satellite imagery) is useless unless the state knows who
is responsible. This linkage is what scholars term "Cadastral Intelligence" [31].
Cadastral intelligence refers to the integration of land tenure data with
environmental monitoring systems. In Brazil, this is operationalised through the
Rural Environmental Registry (CAR). The CAR is a mandatory, self-declaratory
electronic registry in which all rural properties must be georeferenced.
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e Substantive Mechanism: When the CAR is integrated with the DETER
satellite system, it allows for "precision enforcement." Instead of sending
a truck to a deforestation site — which is costly, slow, and dangerous — the
system automatically identifies the tax ID (CPF/CNPYJ) associated with the
deforested coordinates.

o Strategic Value: This transforms deforestation from an anonymous crime
into a liability attached to a legal entity. It enables the state to target the
asset (the land) rather than just the actor (who might flee). Recent studies
argue that without this "digital cadastre," remote embargoes are
impossible, and enforcement remains trapped in the 20th-century model
of physical policing [52], [53], [54].

« Global Implication: For other nations, the lesson is that investing in a
digital, unified land registry is not just an agrarian administrative task; it
is the prerequisite for environmental rule of law [55], [56], [57], [58].

5. Automated Sanctions: Overcoming the "Human Bottleneck."

A critical theme emerging from the analysis of IBAMA’s dismantling

(2019-2022) is the vulnerability of human-dependent processes. When
enforcement relies on inspectors manually writing tickets and adjudicators
manually reviewing defences, the system is easily paralysed by budget cuts or
bureaucratic strikes. The literature points to "Automated Sanctions" as the
necessary evolution to bypass these bottlenecks [36].
Automated sanctions function similarly to traffic speed cameras. Just as a speed
camera issues a fine automatically based on photographic evidence,
environmental systems can issue "remote embargoes" automatically based on
satellite evidence.

e Substantive Mechanism: The automated sanctions approach shifts the
burden of proof. In a manual system, the state must prove guilt, often
requiring a site visit. In an automated system, the satellite image serves as
prima facie evidence of the infraction. The embargo is applied instantly,
blocking the property’s economic access (credit, markets). The landowner
then has the right to appeal and prove that the deforestation was legal, but
the sanction remains in effect during the appeal [59], [60], [61].

« Institutional Resilience: Automation "pandemic-proofs" and "dismantle-
proofs" the agency. Even if the government slashes the travel budget for
tield inspectors, the "digital inspector" continues to work 24/7. Scholars
argue that this shift from "discretionary" to "algorithmic" enforcement
reduces corruption opportunities and increases the perceived risk for
offenders [40].

6. Insulating Technical Leadership: The Legal Firewall

The most painful lesson from the IBAMA crisis is political fragility. The
literature consistently demonstrates that the agency’s effectiveness did not
collapse because of a lack of funds or technology, but because its leadership was
captured by political interests hostile to its mission. This leads to the concept of
"Insulated Technical Leadership" [36].
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This concept proposes that environmental enforcement agencies should
be legally structured like Central Banks or Independent Regulatory Agencies,
rather than as direct subordinates of the political executive.

e Substantive Mechanism: To achieve this insulation, the literature
suggests three legal safeguards:

1. Fixed Mandates: Directors should serve fixed terms (e.g., 4 years)
that do not coincide with the Presidential election cycle, preventing
mass firings when a new administration takes power.

2. Selection Criteria: Leadership appointments should be restricted
to individuals with proven technical expertise in the field, verified
by a public list or legislative confirmation, preventing the
appointment of unqualified political allies (e.g., military officers
without environmental training).

3. Removal Protections: Directors should only be removable for "just
cause" (corruption, negligence) through a formal administrative
process, not merely at the "pleasure of the President."

« Strategic Value: This "legal firewall" ensures that the "police power" of the
state remains guided by law and science, rather than the fluctuating
"political will" of the moment. It stabilises the "credibility of sanctions"
over the long term, which is essential for deterring investment in illegal
deforestation [44].

7. Applicability to Other Tropical Nations: Implementing the IBAMA Model

The "IBAMA Model" of remote embargoes and cadastral intelligence
holds transformative potential, particularly in addressing the pervasive issue of
illegal oil palm plantations inside the Forest Zone. However, implementing these
best practices requires overcoming significant "cadastral opacity." While Brazil's
Rural Environmental Registry (CAR) is publicly accessible, in many tropical
countries, the "One Map Policy" remains operationally fragmented. For the
Brazilian model of "Remote Embargoes" to work, it must first meet the
prerequisite of complete transparency of concession data. Without a unified,
publicly verifiable map linking specific corporate entities to forest coordinates,
the "digital enforcement" mechanism cannot assign liability, leaving the state
dependent on the slower, corruption-prone model of physical field inspections
[31].

Furthermore, the effectiveness of IBAMA’s "Command and Control" relies
heavily on the immediate economic strangulation of offenders. The analysis
suggests that implementing IBAMA-style asset seizures and automatic sanctions
would require a recalibration of the law. The Brazilian experience demonstrates
that "pay-to-legalise" schemes often fail to deter future deforestation, particularly
when the profits from illegal conversion outweigh the fines. To replicate
IBAMA'’s success, it would need to shift from an "administrative amnesty"
approach to a "strict liability" framework in which illegal operations trigger an
immediate freeze on commercial access, blocking the offender from the supply
chain before any legalisation process begins [62], [63], [64].
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A critical prerequisite for this transition is the interoperability between
environmental data and the financial sector. In Brazil, the "Dirty List" of
embargoed properties is consulted by banks and meatpackers. If a satellite
detects deforestation in a protected zone, the system should automatically flag
the associated company, suspending its sustainability certificate and freezing its
access to agricultural credit. Recent studies indicate that while several countries
have improved their monitoring capabilities, these systems often function as
"passive observers." Transforming them into "active enforcers" requires the
regulatory backbone to ensure that a red pixel on a map results in an automatic
red light in the banking system [36].

To resolve the massive issue of illegal plantations within the Forest Zone.
The "IBAMA Model" of cadastral intelligence holds transformative potential, but
its success relies on overcoming "cadastral opacity." While Brazil’s Rural
Environmental Registry (CAR) enables real-time remote monitoring, many
tropical countries often operate with fragmented data, with concession of
plantation boundaries not aligning with forest gazettement areas. For the
Brazilian practice of "Remote Embargoes" to be effectively adopted by other
tropical countries, the prerequisite is the acceleration of interoperability with
the One Map Policy. Each tropical country must possess a unified, legally
binding digital map that links specific corporate tax IDs to forest coordinates.
Without this, it remains trapped in endless verification disputes, preventing the
"digital enforcement" mechanisms that allowed IBAMA to scale its operations
[31].

A critical lesson comes from IBAMA'’s disastrous "Conciliation Phase"
(2019-2022), where the introduction of mandatory negotiation hearings created
a bottleneck that effectively granted amnesty to offenders. The Brazilian
experience warns that "pay-to-legalise" schemes fail if the economic activity is
allowed to continue during the negotiation. To avoid the "IBAMA Trap," the
prerequisite of "Immediate Economic Strangulation" must be implemented.
Even while a company is processing its administrative fines, its access to
commercial markets (certification and export permits) should be frozen. Best
practice dictates that the "legalisation phase" should not be a "business-as-usual
phase"; the cost of illegality must be felt immediately, not deferred to a future
invoice that might never be paid [40].

Furthermore, the effectiveness in various countries depends on the
financial sector integration, mirroring IBAMA’s interoperability with the
Brazilian Central Bank. Currently, many tropical countries focus heavily on
identifying land overlap, but a crucial prerequisite for effectiveness is the ability
to leverage the banking system. Implementing the IBAMA model would require
establishing a direct data bridge with the Financial Services Authority. If the
audit result flags a plantation as "non-compliant" or "under administrative
review," this status should automatically trigger a credit freeze across the
national banking sector. In some cases, the plantation companies often view
administrative fines alone as merely a "cost of doing business." Only by cutting
off capital flow—as IBAMA did through remote embargoes —can the tropical
countries compel swift compliance from well-funded recalcitrant actors [36].
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The "Institutional Insulation" lesson is also vital for the national authority
vis-a-vis local governments. Like IBAMA, which faced sabotage from local
mayors protecting illegal loggers, many tropical countries face resistance from
local officials who issue conflicting permits on forest land. For tropical countries
to succeed, they require a legal safeguard for federal primacy in enforcement.
This entails a clear regulatory framework where the determinations on forest
boundaries legally supersede local spatial plans without the need for prolonged
administrative court battles. Without this "supremacy clause," the decisions will
be continuously bogged down by regional bureaucratic politics, replicating the
paralysis IBAMA suffered when its federal authority was undermined by local
political interests [40].

Regarding the illegal mining sector, which often overlaps with the
jurisdiction, the Brazilian strategy of "Summary Asset Destruction" remains the
only viable deterrent for anonymous, mobile actors. IBAMA’s experience shows
that seizing excavators in remote jungle areas is logistically impossible and prone
to "recycling" (where seized equipment is stolen back). To effectively secure
forest areas from encroachments that cannot be regularised (e.g., in Conservation
Forests), the prerequisite is that legislative immunity for the agents must be
protected by a decree in Brazil’s Decree 6.514, which explicitly authorises the
burning of heavy machinery in situ as a standard operating procedure, protecting
agents from civil liability and counter-lawsuits by illegal operators [36].

Finally, the ultimate prerequisite is Data Transparency as a Compliance
Mechanism. Brazil’s resilience during its crisis was partly due to the public
availability of its "Dirty List" of embargoed areas. To replicate IBAMA’s
effectiveness, it must transition to a "Public Disclosure Regime." The list of
companies currently under administrative sanction, and their compliance status
with fine payments, must be publicly accessible. This transparency allows civil
society and global buyers to act as "secondary enforcers," pressuring companies
to resolve their status with the officials to avoid reputation damage, thereby
reducing the burden on the state to chase every offender [44].

The '"Destruction of Assets" strategy, while controversial, offers a
necessary deterrent for the illegal mining sector, which mirrors the garimpo crisis
in the Amazon. Brazilian best practices suggest that seizing equipment is often
logistically impossible in remote jungle areas; thus, on-site destruction is the only
way to decapitalise criminal syndicates. The prerequisite is explicit legislative
immunity for field agents in Brazil. Enforcement officers often hesitate to
destroy heavy machinery due to fears of counter-lawsuits or allegations of
human rights violations. Adopting a clear decree in Brazil’s Decree 6.514 would
provide the necessary legal umbrella, clarifying that machinery found in
conservation zones is "an instrument of crime" subject to immediate
neutralisation, thereby shifting the financial risk entirely onto the illegal
operators [36].

Finally, the ultimate prerequisite for successfully importing these
practices is Civil Society Oversight of Data. Brazil's resilience during its
dismantling phase was due to INPE’s data being public; the government could
not hide the deforestation spikes. In many tropical countries, data on
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deforestation and enforcement actions are often treated as state secrets or internal
bureaucratic metrics. To effectively implement a "Remote Embargo" regime, it
needs to democratise its forest data, allowing NGOs and the private sector to
independently verify whether the government is actually sanctioning the
coordinates flagged by satellites. Without this "fire alarm" mechanism provided
by civil society, automated enforcement systems risk being quietly turned off or
manipulated by political interests, rendering the technology useless [17], [36],
[44].

CONCLUSIONS AND RECOMMENDATIONS
1. Substantive Conclusion

The case of IBAMA serves as a global laboratory for environmental
governance. The literature from 2020 to 2026 demonstrates that ecological
protection is fundamentally a political-institutional challenge, not merely a
technical one. IBAMA's resilience during the dismantling years was rooted in its
career civil service and the external transparency of satellite data. However, its
effectiveness collapsed when administrative bottlenecks (like conciliation
hearings) were introduced. The recovery phase highlights that economic
strangulation of offenders — through remote embargoes and asset destruction —
is far more effective than traditional criminal prosecution in regions with weak
judicial capacity.

The qualitative synthesis of the IBAMA trajectory offers four definitive
conclusions regarding the dynamics of environmental enforcement in the Global
South. These conclusions challenge prevailing technocratic assumptions and
highlight the deep political-institutional roots of forest governance.

Conclusion 1: Technological Capacity is Decoupled from Enforcement
Effectiveness without Political Autonomy

The first major conclusion is that "technological solutionism" is a fallacy in
the absence of bureaucratic autonomy. The literature conclusively demonstrates
that during the height of the deforestation crisis (2019-2022), Brazil’s monitoring
capacity (DETER/PRODES) remained world-class, yet enforcement collapsed.
This "transparency paradox"—where the state sees everything but acts on
nothing —proves that high-resolution data is a necessary but insufficient
condition for governance. The bottleneck was not the detection of illegality, but
the political authorisation to sanction it. Therefore, the effectiveness of an
environmental agency is less correlated with its software budget than with its
legal insulation from executive interference. Without statutory protections that
prevent the arbitrary replacement of technical directors with political appointees,
even the most advanced satellite system becomes merely a "digital archive of
destruction" rather than a tool for prevention.

Conclusion 2: "Infralegal" Dismantling is the New Threat to Environmental
Governance

The study concludes that modern threats to environmental institutions no
longer come primarily from legislative repeals (which attract international
outcry), but from '"infralegal" administrative sabotage. The analysis of the
"Conciliation Phase" (NUC) reveals a sophisticated mechanism of "dismantling
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by procedure," in which the law's statute remained unchanged. Still, the
administrative workflow was deliberately clogged to ensure impunity. By
introducing mandatory reconciliation hearings that the agency had no staff to
conduct, the state effectively granted a procedural amnesty to thousands of
offenders. This finding suggests that researchers and policymakers must look
beyond the "law on the books" to monitor the "law in practice," specifically
scrutinising internal ordinances and normative instructions that can silently
paralyse an agency’s coercive power from within.

Conclusion 3: Economic Strangulation is Superior to Territorial Policing

The strategic pivot observed in the post-2023 rebuilding phase confirms
that "territorial policing" (sending rangers to guard trees) is an obsolete model
for the vastness of the Amazon. The successful resumption of control was driven
by a paradigm shift toward "remote economic strangulation." The conclusion is
that the most effective enforcement actions are those that sever the offender’s link
to the formal economy —specifically, remote embargoes that block access to
credit and supply chain exclusion (dirty lists) —rather than criminal prosecution.
In regions with weak judicial systems and slow courts, administrative sanctions
that impose immediate "commercial death" on a rural property act as a far
stronger deterrent than the threat of a prison sentence that may never materialise.
Conclusion 4: Cadastral Intelligence is the Prerequisite for the Rule of Law

Finally, this review concludes that the "anonymity of the land" is the single
most significant enabler of environmental crime. The efficacy of IBAMA’s
recovery was entirely dependent on the existence of the Rural Environmental
Registry (CAR), which allowed the state to attribute liability to specific legal
entities without needing a physical presence on the ground. This confirms that
"Cadastral Intelligence" —the seamless integration of land tenure data with
environmental monitoring—is the foundational infrastructure of the
environmental rule of law. For other tropical nations, this implies that efforts to
stop deforestation will remain largely cosmetic until a unified, digital, and
transparent land registry is established to pierce the veil of anonymity that
protects illegal actors.

The "IBAMA Model" offers a blueprint for the Global South, but it is not a
"plug-and-play" solution. It requires a specific institutional architecture: a digital
land registry, independent monitoring, and a legal framework that empowers
agents to impose immediate economic costs.

2. Policy Recommendations

Based on the systemic analysis of IBAMA's trajectory, this study proposes
three structural policy recommendations designed to enhance the resilience and
effectiveness of forest governance institutions globally.

Recommendation 1: Prioritise "Cadastral Intelligence" over General Capacity
Building

Governments and international donors must fundamentally shift their
investment strategy from soft "capacity building" (e.g., training seminars) to the
complex infrastructure of integrated digital land registries. The Brazilian
experience demonstrates that the most advanced satellite monitoring is
operationally useless for enforcement if the state cannot legally attribute a
specific forest pixel to one particular tax entity (individual or corporation). Policy
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implementation requires the creation of a mandatory, self-declaratory, and geo-
referenced land registry —mirroring Brazil's Rural Environmental Registry
(CAR) —that is fully interoperable with the national tax database. This system
must move beyond static paper maps to become a dynamic digital layer in which
every square meter of land is inextricably linked to a "liable identity," thereby
solving the "anonymity problem" that currently shields illegal deforestation.
Without this "cadastral intelligence," enforcement remains reactive and physical,
whereas a digital registry enables proactive, massive-scale liability assignment
that scales with the size of the forest. Furthermore, this data must be publicly
accessible to allow civil society to audit the state’s enforcement actions, acting as
a crucial check against the selective non-enforcement often observed in opaque
land tenure systems.
Recommendation 2: Legally Insulate Technical Leadership from Political
Cycles

To prevent the recurrence of "institutional dismantling," national
legislation must restructure environmental enforcement agencies to possess
statutory autonomy similar to that of Independent Regulatory Agencies or
Central Banks. This policy entails establishing fixed, non-coincident mandates
for agency directors (e.g., four-year terms that do not align with general
elections), ensuring that technical leadership cannot be swept away en masse by a
change in political administration. The selection process for these high-level
positions must be legally restricted to candidates with verified technical expertise
in environmental management, drawn from a "triple list" approved by legislative
or civil society bodies, rather than being treated as political appointments for
military or partisan loyalists. Furthermore, the legal framework must explicitly
define "just cause" for removal, protecting directors from arbitrary dismissal
when they enforce laws against politically powerful economic sectors. This "legal
firewall" is essential to convert environmental protection from a fluctuating
"government policy" (dependent on the mood of the current executive) into a
permanent "state policy" that maintains operational integrity regardless of the
prevailing political climate.

FURTHER STUDY

This research still has limitations, so further studies on the topic of
Institutional Resilience and Enforcement Dynamics in the Brazilian Amazon: A
Review of IBAMA’s Trajectory and Global Lessons for Forest Governance are
needed to refine this research and add insights for both the writer and the readers.
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