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Notas do Presenter
Notas de apresentação
Diga que o paper não é sobre "falha de engenharia", mas sobre a falha da arquitetura institucional sob assimetria de poder.

Introduce the topic: Why do participatory governance models fail to prevent disasters like the Fundão dam collapse? The answer lies in power asymmetries and "Ceremonial Governance.“


« Context: The 2015 Fundado
Dam collapse with 43
million m? tailings
(Mariana, Brazil).

» The Puzzle: The region had
state-of-the-art"”
participatory water
8ovem,once (River Basin
f ngnml’r’rees). Why did it
il

* Central
Argument: Regulatory
oversight . .
became Ceremonial (ritu
alistic validation) rather
than Instrumental (proble
m-solving) due to
economic power
asymmetries.



Notas do Presenter
Notas de apresentação
�We face a paradox: robust formal rules (laws) vs. fragile outcomes. My argument is that deep asymmetries force a drift from instrumental problem-solving to ceremonial compliance.

Use Veblen’s concept here. The governance structures existed to validate the status quo (mining production), not to solve the technical problem (safety).

 Na fala, enfatize que não foi "falta de lei", mas "cumprimento ritualístico" da lei.��Enfatize a palavra "Puzzle". Por que falhou apesar da governança moderna?�


Theoretical Framework (The OIE Lens)

Power e Habits
Asymmetry of Thought

(Lukes) EE))

Who What becomes How decisions are Wi
decides what “normal,” “technical,” operationalized the
v is not decided or “inevitable” in practice '

.
b

Institutional capture as a cumulative process

Source: Author's elaboration.

Veblen & Bush: Instrumental
(solving problems) vs.
Ceremonial (validating
status/hierarchy).

John R. Commons: Working
Rules (de facto) vs. Formal
Laws (de jure).

K.W. Kapp: Social Costs
(Systematic cost-shifting to
the public).

Lukes/Foucault: Epistemic
Power (Conftrol over technical
knowledge determines

policy).
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Notas de apresentação
I synthesize OIE with Lukes' power theory. I treat 'Ceremonial' not as a moral judgment, but as an analytical category where procedures validate the status quo rather than managing physical risk.

To unpack the black box of this disaster, I employed Theory-Testing Process Tracing.
I triangulated data from legislative inquiries, licensing records, and committee minutes. But crucially, my inferential strategy focused on distinguishing between mere bureaucratic incompetence—which would imply random errors—and institutional capture.
To do this, I looked for what methodologists call 'Smoking Gun' evidence (or high-probative evidence). I searched for documents proving that regulators and companies had prior explicit awareness of the technical risks and chose to override them. This confirms that the failure was a calculated outcome, not an accident.��I use an integrated OIE lens: from Habits of Thought to Social Costs."


Methodology: Instifutional Process-
Tracing

Method: Theory-Testing Process Tracing.

Data Sources:

e Legislative Inquiry Reports (CPI).
e Licensing Records (SEMAD 2007-2015).
e Basin Committee Minutes (CBH-Doce).

Inferential Strategy:

e Distinguishing Incompetence (Random errors) vs. Capture (Systematic bias).

¢ |dentification of "Smoking Gun" Evidence: High-probative internal documents proving prior

risk awareness (not mere negligence).
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Notas de apresentação
I use theory-testing process tracing to identify causal mechanisms, distinguishing between mere bureaucratic incompetence and structural capture.

Briefly explain that you looked at the "smoking gun" documents proving that regulators and companies knew the risks but prioritized bureaucratic clearance.
Foque nas fontes de dados: "Legislative Inquiry (CPI), Licensing Records, Minutes from CBH-Doce"


The Structural Trap: Economic

Dependence & Lock-In

Minas Gerais Exports: Iron Ore Dominance Municipality of Mariana: Revenue Dependency

Fail M : Co- i 100% E e

ailure Mode 1: Co-optation ~80% of Municipal

e Firms/State cut funding to 80% — Revenue depends

starve independent on mining.
experts (ATis) 60% 2 la
» @ Iron Ore 40% -
96%) * @ Gold ol o CFEM Transfers
f e [ Coffee 20%

o @ Other Minerals

Source. MDIC/Comex Stat data.  © Other Products

0% -

Own Revenue
(IPTU, ISS)

(Mining Royalties)

CFEM Transfers
(Mining Royalties)

FISCAL LOCK-IN: The State cannot afford to stop the machine.

Source: Author's elaboration.
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Notas de apresentação
Before we look at the mechanisms of capture, we must understand the Structural Trap. Ideological convergence doesn't happen in a vacuum; it grows from material dependency.
[1] Look at the data.
On the left, at the State level, iron ore dominates exports.[1][2][3][4] The state's trade balance depends on digging holes.
[1] On the right, at the local level in Mariana, look at the CFEM—the mining royalties.[1][5] This creates a massive Fiscal Lock-in.[1] The municipality effectively functions as a satellite of the mining company.
[1] In Original Institutional Economics terms, the State is not a neutral arbiter here.[1] It is a dependent partner.[1] The mining complex is not just a sector of the economy; it is the fiscal lifeline.
[1] This structural dependence creates the fertile ground for the Ideological Convergence we will see in the next slide.��Sourceshelp
ufop.br
ipea.gov.br
mme.gov.br
www.gov.br
cmd.mg.gov.br
idp.edu.br
ufop.br
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Technical Warning e Administrative Decision

' OFFICIAL DECISION \

ESTADO DE MlNAS GERAIS 1 Operating License (LO) N.° 234/2013 |
~ SECRETARIA DE ESTADO DE MEIOAMBENTE 1 i
_E DESENVOLVMENTO SUSTENTAVEL ' ' status: GRANTED

. Document: P: rec 5 Unicore 047/20 1! ! o B \Eonvitich 1 o
5’?. % Date: October 2013

(2 years before collaps:3; < *The company must present a

Jriny , btz rahsis of the dam...
f isinding: | T [aeadiine: futuré].
| ... identify saturation in the left abutment
© (saturacio na ombreira esquerda) ...
... defects in the internal drainage system |
(falhas na drenagem interna)... |

Official Decision :

Operating License (LO) N.c234/2013
Status: GRANTED

» The company must present a stablllty analysis
of the dam... [deadline. future].

Risk Level: Severe

Source: MDIC/Comex Stat data.

Source: Author's elaboration based on mentioned documents
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This is the most critical piece of evidence in our process tracing: The 'Smoking Gun'.
In 2013, two years before the collapse, Samarco applied to renew their operating license.
Look at the document on the left. The state's own technical report (Parecer Único) explicitly identified 'saturation in the left abutment' and 'drainage failures'. In engineering terms, these are clear precursors to liquefaction. The risk was not unknown; it was documented.
Under a functional regulatory system, operations would stop.
But look at the decision on the right. The license was GRANTED.
How? By using 'Condition 16'. Regulators allowed the dam to keep growing, conditional on a future stability study.
This proves that the disaster was not caused by a lack of information. It was caused by a specific institutional arrangement that prioritized the administrative ritual of licensing over the instrumental reality of physics���Aponte para a data (2013) e diga: "Two years before. They knew."


Mechanism 1 -
ldeological
Convergence (Ex-Ante)

« The Mechanism: State planning
documents (MME 2011)

« frame regulation as a "Competitiveness
Bottleneck."

* The Evidence: 2013 Operating License
granted

« despite technical failures.

« The Working Rule: "Operate now,
mitigate later."

« Result: Precautionary Principle displaced
« by "Conditionalities.”

“Environmental licensing [...] represents a bottleneck
to competitiveness (gargalo para a competitividade).”

(Source: National Mining Plan 2030, MME, 2011, p. 23)

ldeological Convergence

Precautionary Principle , “Pay-as-you-go" Logic

(Safety conditional on future profit)

SEMAD Process n2 0047/1999 (2013 Operating License):

Issue: Drainage failures & left abutment saturation
identified.

Decision: License Granted subject to Condition 16

—> (Stability studies deferred to future).
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This brings us to the first mechanism: Ideological Convergence.
Capture wasn't just external pressure from Samarco; it was internalized by the State.
Look at the evidence on the left: The National Mining Plan explicitly framed environmental regulation not as a safeguard, but as a 'bottleneck to competitiveness'. This 'habit of thought' permeated the bureaucracy.
Now, look at the consequence on the right: In 2013, technical reports identified saturation in the dam’s abutment. Under a precautionary rule, the license should have been denied. Instead, regulators used 'Condition 16'—a clause allowing operations to continue while promising future repairs.
** Theoretically**, this represents a shift in the 'working rule': The Precautionary Principle was displaced by a 'Pay-as-you-go' logic, where current risks are accepted in exchange for future economic promises.


Mechanism 2 - Agenda
Exclusion (The Committee)

« Arena: CBH-Doce (River Basin
Committee).

« Concept: "Non-decision making”
(Bachrach & Baratz).

« Evidence: Between 2013-2015,
dam safety was systematically
treated as "out of scope.”

» Epistemic Monopoly: Laypeople
could not challenge "voluminous
technical dossiers” provided by
miners.

~eatedly treated as ‘out of scope’ in the 20~
This is Bachrach & Baratz’s Non-De-

L
. ___________________________
The "Non-Decision" (BacNfach & Bar.
Risk was actively kept off the table.

Epistemic Monopoly:
"Voluminous technical dossiers" paralyzed laypeople, enf
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The "Parliament of Waters" became a ritual. They discussed water pricing while the dam was leaking, because safety was considered "out of scope.“

Seja específico. O paper diz que nas reuniões de 2013 e 2014, a segurança da barragem foi tratada como "out of scope". Use esse termo. Isso ilustra o conceito de "Non-decision making" (Bachrach & Baratz).

This brings us to the second mechanism, inside the River Basin Committee.
We analyzed the meeting minutes (atas) from 2013 to 2015. As the chart on the left shows, the agenda was dominated by administrative issues and water pricing (cobrança).
Look at the red bar: Discussions on 'Tailings Dam Safety' or 'Rupture Scenarios' were virtually non-existent.
Despite rising risks reported in technical files, safety was systematically treated as 'out of scope' for the committee.
In OIE and Political Science terms, this is Bachrach and Baratz’s 'Non-Decision Making'. The mining companies maintained an Epistemic Monopoly: by controlling the technical data, they ensured the committee remained a ceremonial body—validating the bureaucracy while remaining blind to the physical danger.��Destacar o conceito de "Non-decision making"



Mechanism 3 - Buffer Institutions (Ex-Post)

The Renova Foundation: A
private entity created to
manage public reparation.

Function: Institutionalized Cost-
Shifting (Kapp).

Mechanism: Converted open-
ended liability info bounded,
programmable budget items.

Result: The Foundation acts as
a "Buffer,” shielding Vale/BHP
from the victims.

o

renova

e
| Output_

Open-Ended Social Liability & Bounded Administrative Expense

(Uncertain, Infinite, Chaotic) ; (Predictable, Programmable, Finite)
ey
a
Kappian Cost-Shifting Transformation >

AN\ 4

The Buffer Institution

Bounded
Administrative Expense

Open-Ended Social Liability
 High Burden of Proof (Cadastro)

« Corporate Governance Control

e Uncertain, Infinite, Chaotic)

i e e * Predictable, Programmable, Finite

« Cost-Shifting achieved
Kappian Cost-Shifting Transformation

¢ Economic losses

Source: Author's elaboration.
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Explain how the Foundation acts as a barrier, shifting the burden of proof onto the poor fishermen, protecting the companies' capital.

A ideia de converter "open-ended liability" em "bounded expenses" é o ponto chave da economia institucional aqui. Mantenha.

Finally, we examine the post-disaster phase: The Renova Foundation.
Conventionally, Renova is seen as a remediation agent. Through the lens of William Kapp, however, I analyze it as a 'Buffer Institution' designed for Cost-Shifting.
Look at the diagram:�The disaster created an Open-Ended Social Liability—potentially infinite and legally unpredictable. This is a nightmare for corporate balance sheets.
To manage this, the companies created a buffer. By establishing Renova with a specific governance structure—where companies retain veto power over the budget and impose strict bureaucratic proofs on victims—they transformed the nature of the debt.
The Result: They successfully converted an unlimited social liability into a Bounded, Administratively Programmable Expense.
They didn't just 'manage' the disaster; they programmable-ized the tragedy, shifting the remaining uncertain costs back onto the community.



The Diagnostic Summary

. Manifestation in Institutional
Power Mechanism .
Mariana Consequence

ldeological Regulation viewed as ..
Convergence a “bottleneck” Siigie emiplieny
: Safety kept off Ceremonial
AgiEnete 2eElUsieh Committee agendas Oversight
Cost-Shifting Renova Foundation PIVEIIZSIION ©
Remedy

Source: Author's elaboration.
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Notas de apresentação
Explain how the Foundation acts as a barrier, shifting the burden of proof onto the poor fishermen, protecting the companies' capital.

A ideia de converter "open-ended liability" em "bounded expenses" é o ponto chave da economia institucional aqui. Mantenha.

Here is the causal summary. Each power dimension (ideological, agenda, structural) maps to a specific institutional failure." (Passe rápido, use como transição).


The Gap Institutional Scaffolding

« Participation alone is insufficient. « Not a universal blueprint,
but Design Heuristics.

« Without structural power, committees

drift into ceremonialism. o Specific mechanisms to

disrupt the causal chalr'l -

Current State: Requires Structural of capture. R S S
FEYMENCHTY Srefies Counter-Power / lgiigzs:
a “veto” on safety. @ Epistemic (Knowledge :

Current State: Asymmetry v Political (Veto)

Source: Author's elaboration.
« The Premise: Partficipation alone cannot reverse ceremonial

drift.
The PrOpOSOl - * The Solution: Institutional Scaffolding.
|ﬂSTITUTIOﬂCI| » Definition: Design heuristics to disrupt key links in the capture
Scaffoldin N,
g « Goal: To move from Naive Participation to a Counter-Power

Architecture.
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Notas de apresentação
Explain how the Foundation acts as a barrier, shifting the burden of proof onto the poor fishermen, protecting the companies' capital.

A ideia de converter "open-ended liability" em "bounded expenses" é o ponto chave da economia institucional aqui. Mantenha.


The Proposal - Institutional Scaffolding

Epistemic Independence Binding Deliberative Parity [BIliileXe & aler1|\WaNETe [iF10] (<
x - Enforcement

Counter-Expertise

(ATls) N
e Independent funding e Suspensive veto on e Open-source triggers
(Escrow) + Technical autonomy high-risk projects + Real-time telemetry
Target: Epistemic Target: Disrupts Target: Disrupts
Epistemic Monopoly Political Asymmetry Ceremonial Monitoring
C’{' Disrupts Epistemic (0/') Disrupts Political (('J/', Disrupts Ceremonial
Monopoly Asymmetry Monitoring

Source: Author's elaboration.
12


Notas do Presenter
Notas de apresentação
To operationalize this scaffolding, we propose three design heuristics intended to disrupt the specific mechanisms of capture we identified earlier.
First, on the left: To break the Epistemic Monopoly, we need Counter-Expertise. Not just 'transparency', but funded, independent technical bodies (ATIs) that answer to the community, not the company. This allows the committee to challenge the data.
Second, in the center: To break Political Asymmetry, we need Veto Points. Participation without power is ceremonial. We propose Binding Deliberative Parity where communities hold a suspensive veto over high-risk projects. This forces negotiation rather than rubber-stamping.
Third, on the right: To break Ceremonial Monitoring, data must be treated as a Public Good. We propose Democratically Auditable Enforcement, using open-source code and real-time telemetry. This removes the discretion to hide or delay warnings.
Together, these pillars shift the structure from a 'permission to operate' logic back to an 'instrumental safety' logic.



Scaffolding Pillar 1 - Epistemic Independence

Mechanism: Independent Function: Provides counter-
Target: Breaks . . . . c .
. . Technical Advisory Bodies expertise to scrutinize licensing
the Epistemic Monopoly. "
(ATIs). files.
- - - g
i
72“ \ ’#52 A
Funded by user levies Accountable to Cc;{porate Ind;ze::ltent
(escrow), NOT directly by communities, not the eport = P
the firm. regulator. —0 ——— C—— \
i [ Z="gn \
) ) [ =9\ (2 @\
dag 2001 1= N 4 alllll = [y

S

Source: Author's elaboration.
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Explain how the Foundation acts as a barrier, shifting the burden of proof onto the poor fishermen, protecting the companies' capital.

A ideia de converter "open-ended liability" em "bounded expenses" é o ponto chave da economia institucional aqui. Mantenha.


Scaffolding Pillar 2 - Binding Deliberative Parity

 Target: Reconfigures Veto Points.

 Mechanism: Binding Powers for
Commiitiees.

e Shift from "Consultative Ritual”
to "Structured Bargaining.”

» Suspensive Veto Power over
high-impact projects.

 Logic: If the community bears the
risk, they must have the power to
stop the accumulation process.
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Explain how the Foundation acts as a barrier, shifting the burden of proof onto the poor fishermen, protecting the companies' capital.

A ideia de converter "open-ended liability" em "bounded expenses" é o ponto chave da economia institucional aqui. Mantenha.


Scaffolding
Pillar 3 -
Democratic

Auditable
Enforcement

« Target: Makes Monitoring Non-Ceremonial.

 Mechanism: Real-time Public Telemetry.

« Open-source trigger logic (algorithm).
* Independent custody of monitoring infrastructure (sensors).

« Function: Prevents the manipulation or hiding of safety data.
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Explain how the Foundation acts as a barrier, shifting the burden of proof onto the poor fishermen, protecting the companies' capital.

A ideia de converter "open-ended liability" em "bounded expenses" é o ponto chave da economia institucional aqui. Mantenha.


The Paradox of Reform (Failure Modes)

Failure Mode 1: Co-optation

Failure Mode 1: Co-optation Escrow Funding

e Firms/State cut funding Logic: Resources held in trust,
to starve independent experts / independent of political/
(ATis) corporate budget cycles.

Failure Mode 2: Lawfare Safeguard

* Firms judicialize the process
to induce “institutional fatigue” '
and delay binding decisions /

Precautionary Suspension

“If you sue, operations stop.”
Aligns economic incentives
with speed.
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Explain how the Foundation acts as a barrier, shifting the burden of proof onto the poor fishermen, protecting the companies' capital.

A ideia de converter "open-ended liability" em "bounded expenses" é o ponto chave da economia institucional aqui. Mantenha.


Conclusion

Mariana was not an accident.

It was the logical, evolutionary outcome of a governance system designed for Ceremonial Performance, not
safety.

These lessons apply to any extractive commons characterized by high economic power asymmetry and
institutional dependence.

True sustainability demands Institutional Scaffolding: democratization of knowledge production and auditable
enforcement.

Without structural change, reforms remain ceremonial rituals of regret.


Notas do Presenter
Notas de apresentação
To conclude:
We must state clearly that Mariana was not an accident. Neither was it merely a technical failure. It was the logical conclusion of a governance system that drifted into ceremonialism, where safety was subordinated to the economic gravity of the mining complex.
And this is not just a Brazilian story. These findings apply to any hydrological commons—in the Global South or North—where deep economic power asymmetries exist between extractors and regulators.
We have proposed 'Institutional Scaffolding' not as a magic wand, but as a necessary counter-structure.
Because, ultimately, the lesson from Original Institutional Economics is this: Without structural change that addresses power, our governance reforms will remain merely sophisticated... ceremonial rituals of regret.
Thank you.


Thank you. | welcome
your comments.
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