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Executive Summary

The killing of the leader of the Jalisco New Generation Cartel (CJING) — Nemesio Oseguera Cer-
vantes, better known as “El Mencho” — raises an urgent question for U.S. policymakers: does
removing cartel leadership actually reduce the flow of fentanyl into the United S tates? A careful
analysis of a recent precedent offers useful guidance. In 2023, the capture of Ovidio Guzman
Lopez destabilized the Sinaloa Cartel and led to a sharp decline in overdose mortality. Evidence
suggests that cartel disruption generates rapid downstream effects on fentanyl availability. How-
ever, these gains are short-lived without sustained pressure. For policymakers the lesson from the
Sinaloa precedent is clear: leadership disruption is a high-leverage tool, but durable reductions in
fentanyl trafficking require coordinated action that simultaneously constrains precursor inputs and
destabilizes production and distribution networks.

Key Findings

* Key finding 1: Cartel disruption can reduce Fentanyl flows into the US. The most significant
decline in U.S. fentanyl seizures and overdose deaths in the study period traces not to in-
ternational precursor regulations but to enforcement operations that destabilized the Sinaloa
Cartel’s production and trafficking infrastructure. Policymakers should expect El Mencho’s
removal to generate similar short-term disruptions in CING-controlled fentanyl flows.

* Key finding 2: Leadership removal creates opportunity. Following the initial 2023 decline,
subsequent spikes in seizure volumes suggest rival factions moved to reconstitute production
capacity. Without sustained pressure, the gains from high-profile cartel disruptions erode as
illicit markets reorganize. The window opened by El Mencho’s removal must be leveraged
with follow-on operations.

* Key finding 3: Lasting impact requires coordinated, multi-node strategy. No single inter-
vention — whether precursor regulation, cartel targeting, or domestic harm reduction — is
sufficient. The Sinaloa case demonstrates that durable progress requires simultaneous pres-
sure across international trade in chemical precursors.



Introduction

Fentanyl is the defining driver of the U.S. overdose crisis, claiming tens of thousands of lives each
year. The killing of Nemesio Oseguera Cervantes, widely known as “El Mencho” and leader of
the Jalisco New Generation Cartel (CJNG), has drawn renewed attention to the organizations at
the center of this crisis. El Mencho’s removal raises an urgent empirical question: when leader-
ship structures within major trafficking organizations are destabilized, do we observe measurable
downstream effects in fentanyl availability and overdose mortality in the United States?

The domestic fentanyl crisis is the product of a complex upstream system process: chemical
precursors are sourced and shipped globally through commercial channels, converted into finished
products, moved across borders, and ultimately distributed into local drug markets. This supply
chain is largely managed by Mexican criminal organizations; most prominently the Sinaloa Cartel
(CDS) and CJING. These cartels import precursor compounds from international suppliers, often
from China or India, using licit commercial routes that obscure illicit intent. They manage a
network of clandestine fentanyl manufacturing laboratories in Mexico and maintain trafficking
and distribution systems that move finished fentanyl products across the border and onto U.S.
streets. The question remains, however, which elements of this supply chain are most vulnerable
to disruption.

At its core, this system operates according to straightforward economic logic. Cartels traffic
drugs to generate profit. Like any profit-seeking enterprise operating in a competitive environment,
their goal is to minimize effort and maximize returns. Synthetic opioids, such as fentanyl, offer a
particularly efficient product that sits at an ideal balance within that calculus. They require smaller
quantities of raw material, are cheaper to transport than plant-based drugs, and yield high potency
per unit weight.

Fentanyl production, therefore, offers an optimization strategy for profit-motivated cartels. Ac-
cordingly, efforts to interrupt the fentanyl supply chain must disrupt the parameters of the opti-
mization equation. In principle, there are two levers available: 1) reduce the product’s profitability,
or 2) increase the cost of production and distribution. The second option is more straightforward
for governments engaged in counternarcotics, and generally involves introducing friction within
the supply chain.

There are three classes of actions that governments generally take to increase supply chain
friction. The first is to target international trade in chemical precursors by leveraging global reg-
ulatory policies that tighten controls or increase enforcement to make precursors more difficult to
obtain. The second involves disrupting cartel-controlled infrastructure by destabilizing operational
networks and increasing the costs of fentanyl trafficking. The third approach is to focus on the
domestic retail market and involves stricter monitoring and heightened enforcement of the retail
drug trade. All three mechanisms aim to disrupt the supply chain by increasing production and
distribution costs. Within this framework, the removal of cartel leadership can be conceptualized
as an attempt to exploit vulnerability in the middle layer of the supply chain.

In this report, we map trends in the fentanyl supply chain from origin to outcome in an effort
to triangulate where in the supply chain targeted disruptions are most effective. We operational-
ize three main nodes of the supply chain. First, precursor shipping trends capture the upstream
flow of chemical inputs from manufacturers, often in China and India, to synthesis operations in
Mexico. Second, fentanyl seizures along the U.S.—Mexico border reflect the volume of finished
product moving toward domestic markets. Third, U.S. synthetic opioid overdose deaths measure



Table 1: Classes of Supply-Side Disruption Strategies.

Class of Action Primary Target  Geographic Scope Mechanisms
Precursor International Multinational (often Chemical scheduling, export
Supply chemical precursor involving China, India, controls, customs
Interdiction trade Mexico, U.S., and monitoring, precursor
international regulatory tracking systems,
bodies) coordinated regulatory
agreements
Cartel- Cartel-controlled  Primarily Mexico, with Laboratory raids, arrests of
Targeting manufacturing and U.S. involvement mid-level operators,
Actions distribution monitoring and enforcement
infrastructure at trafficking routes,

leadership decapitation, joint
military or law enforcement

operations
Domestic Retail drug market U.S. domestic Monitoring and intelligence
Enforcement gathering on dealer networks,

financial investigations,
increased enforcement on
retail drug dealers

the downstream public health impact, and serves as a proxy measure for the scale of the domes-
tic retail drug market. In theory, policies aimed at precursor controls should first be reflected in
reduced chemical shipments. By contrast, efforts that target cartel infrastructure should manifest
downstream, in declines in border seizures and, ultimately, overdose mortality. Finally, effects
that are only observable at the third node (American overdose deaths) are likely due to domestic
policies and mitigation efforts, such as stricter enforcement of retail drug dealers, increased NAR-
CAN® availability, and addiction counseling. By tracing these indicators in sequence, we assess
where pressure on the system significantly reduces the public health burden of the fentanyl crisis.

Triangulating Effective Supply-Chain Friction Points

Figure 1 jointly maps trends across all three nodes of the fentanyl supply chain: precursor ship-
ments, fentanyl seizures at the U.S.—Mexico border, and U.S. synthetic opioid overdose deaths.

First, the persistent domestic fentanyl crisis is reflected in the steadily increasing rates of over-
dose deaths, seizures, and shipments beginning in 2018. Then, beginning in late spring 2023,
overdose mortality declines sharply. This inflection point marks the first sustained and substantial
downturn in the domestic fentanyl crisis after years of escalation.

Importantly, the drop in overdose deaths coincides with a pronounced decline in the quantity of
fentanyl seizures on the southern border. However, no comparable decline is observed in precursor



Fentanyl Precursor Shipments, Seizures, and Overdose Deaths
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shipment activity. Precursor trade remains elevated during this period.

This divergence is informative: it suggests that the sharp decline was due to interventions
aimed at fentanyl production within Mexico. In other words, there is no evidence of a shortage in
the upstream supply of chemical inputs, but there is a shortage of finished fentanyl moving to the
U.S. market. This indicates a disruption in cartel-controlled production or trafficking infrastructure
rather than at the origin of the supply chain or solely at the domestic retail endpoint (i.e., retail drug
market infrastructure or domestic demand).

This conclusion is further supported when we map the timing of global precursor-control poli-
cies onto the shipment, seizure, and overdose series. The sharp decline in overdose deaths begin-
ning in May 2023 does not align cleanly with the implementation of any major international reg-
ulatory action targeting precursor chemicals. While precursor regulations may shape the broader
environment over time, the abrupt nature of the observed decline suggests that it was not driven
by upstream chemical controls. Rather, it is meaningful that the drop in fentanyl trafficking — and
downstream overdose deaths — came on the heels of significant unrest in the CDS.

Sinaloa Cartel (CDS) Unrest

As the domestic fentanyl crisis intensified, U.S. officials increasingly pressured the Mexican gov-
ernment throughout 2022 to address fentanyl production more aggressively. U.S. authorities had
identified the Sinaloa Cartel (CDS) and the Jalisco New Generation Cartel (CING) as the two pri-
mary organizations responsible for large-scale fentanyl trafficking into the U.S. In a cooperative
effort between U.S. and Mexican authorities, Operation Mongoose Azteca (Camacho [2023) was
deployed in 2022 to destabilize the CDS’s operational capacity. The operation led to the capture
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of Ovidio Guzman Lopez - “El Ratén,” one of El Chapo’s sons who led the Los Chapitos fac-
tion of the CDS. His arrest triggered significant unrest in the Sinaloa region, including widespread
violence and notable fractures within cartel-controlled territory.

A few months later, in April 2023, the U.S. DEA publicly announced intensified efforts tar-
geting Los Chapitos. Within weeks, amid heightened enforcement pressure and mounting scrutiny
over fentanyl trafficking, the Chapitos faction banned all fentanyl related activities in any region
that they controlled. This included threatening to kill and dismember anyone who was found par-
ticipating in any form in the trafficking or manufacturing of fentanyl — regardless of whether they
were producing for Los Chapitos.
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Note. Banner reads: “ATTENTION. Due to the incessant misinformation from some
media outlets, and the government’s obvious omission in failing to investigate and
pursue the true culprits behind this epidemic, in Sinaloa the sale, manufacture, transport,
or any kind of business involving the substance known as fentanyl is strictly prohibited,
including the sale of chemical products used to make it. We have never been, and will
never be, involved in that business. Be prepared for the consequences. Attn: Chapitos.”

Shortly thereafter, beginning in late spring 2023, fentanyl seizure volumes began to fall, and
a sustained decline in U.S. overdose deaths followed. There were some subsequent periods of
increased fentanyl activity — both in seizures and in overdose deaths — that may be due to other fac-
tions of the CDS picking up fentanyl production in an attempt to capitalize on the supply drought.
Notably, two later peaks in seizure volumes coincide with additional high-profile arrests of CDS-
affiliated figures — “El Nini” in November of 2023, and “El Mayo” and Joaquin Guzmaén Ldpez
both in July of 2024 — after which seizure levels again trend downward. These patterns are consis-
tent with episodic destabilization of production networks followed by partial reconstitution.

Implications

In this investigation, we operationalized three core nodes of the fentanyl supply chain — precursor
acquisition, finished-product trafficking, and downstream overdose mortality — in order to trian-
gulate where and when targeted disruptions appear to have had the greatest observable effect on
curbing the fentanyl crisis. Our findings suggest that global policies aimed at restricting and reg-
ulating the international trade of fentanyl-linked precursor compounds have not been consistently



associated with observable downstream effects on fentanyl manufacturing or cross-border traffick-
ing. While precursor controls may shape sourcing strategies and gradually increase production
frictions, we do not observe clear evidence that these upstream regulatory efforts alone generated
the major inflection point in fentanyl activity observed in spring 2023.

We uncover compelling evidence that interventions targeting cartel-controlled production and
trafficking networks align closely with the most pronounced observable decline in fentanyl seizures
and overdose mortality in the study period. The timing of enforcement operations that destabilized
the CDS, including the capture of Ovidio Guzmén Lépez (“El Ratén”), coincides with a sustained
interruption in fentanyl flows. This temporal alignment, coupled with stable precursor activity,
supports the inference that efforts targeting cartels have been effective at reducing fentanyl activity,
and may be responsible for the major drop in fentanyl activity that began in the Spring of 2023.

However, it is most likely the case that the easing of the fentanyl crisis is the culmination
of many factors combined. That is, the operation that successfully captured El Ratén and trig-
gered unrest in the CDS likely came at the right time for three major mechanisms to align. The
counter-cartel operations that destabilized the CDS occurred alongside expanding global scrutiny
of precursors, heightened bilateral enforcement cooperation, and growing domestic mitigation and
harm-reduction efforts in the United States. It is most plausible the intersection of forces con-
tributed to the overall decline. Supply chains are adaptive systems, and sustained contraction
typically requires pressure applied across multiple nodes.

Accordingly, we characterize cartel-targeting actions as necessary but insufficient for produc-
ing durable reductions in fentanyl trafficking. Disrupting production networks appears capable
of generating rapid and substantial downstream effects. However, without concurrent upstream
controls and domestic mitigation strategies, illicit markets may reorganize, substitute actors may
enter, and production may resume. Effective policy, therefore, requires coordinated, multi-node
intervention that simultaneously increases production risk, constrains material inputs, and reduces
downstream fatality risk.

The general takeaway is that disrupting cartels, especially their leadership, does indeed reduce
the flow of fentanyl into the United States, but displaces that violence back onto Mexican streets
as cartels restructure their leadership and revenue-generating streams. High-profile removals of
key cartel figures precipitate violent retaliation and threats of further violence against civilians and
state forces, as seen with the arrest of El Raton and the killing of EI Mencho in January 2023 and
February 2026, respectively. Cartels use violence and the threat of violence in an attempt to ex-
tract concessions from the Mexican Government, including the release of high-profile individuals,
legitimization of illicit cartel activities, and influence over law enforcement/military operations.

Alternative cartel revenue-generating streams to maintain situational awareness include the
trafficking of firearms, stolen oil, and other illicit drugs such as cocaine, methamphetamine, and
“designer drugs.” Efforts to counteract these illicit activities will require further U.S.—Mexico bi-
lateral cooperation, but the lessons learned from disrupting the fentanyl supply chain will be in-
valuable to this endeavor. Extradition (or other forms of transfer into U.S. custody) is a high-
leverage disruptor and merits central placement in bilateral counter-cartel cooperation. Mexican
incarceration alone has repeatedly failed to fully incapacitate cartel leaders’ continued operational
involvement. This, along with continued U.S. operational and intelligence support, is central to
combating and dismantling Mexican cartels.
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Supplemental Material

Policy and Regulatory Timeline: UN, United States, China, and Mexico

The terms “scheduling” and “control” are used broadly to describe legal mechanisms that restrict
the production, trade, and use of fentanyl-related substances. Importantly, governments regulate
both (1) finished narcotic substances and (i1) precursor chemicals that can be used to manufacture
them. For precursor policy, “control” typically means moving a chemical into a legal category that
triggers formal compliance obligations for firms and stronger enforcement authority for regulators
(International Narcotics Control Board2024).

In practice, precursor control does not always mean total prohibition. Many chemicals are
dual-use inputs with legitimate industrial applications, so regulation is often designed as a risk-
management regime. Once a substance is controlled (or added to a surveillance/watch framework),
companies may face requirements such as registration or licensing, transaction record keeping,
reporting of suspicious activity, and additional import/export scrutiny. These tools are intended
to make diversion into illicit fentanyl production harder, more costly, and more detectable (Drug
Enforcement Administration/2025, IDiario Oficial de 1a Federaciénl2023)).

This project codes fentanyl-precursor policy exposure using a month-year framework across
four entities: the United Nations (UN), the United States (U.S.), China, and Mexico. The coding
rule is: (1) assign the earliest month-year from a specific scheduling/control action when available;
(2) where no chemical-specific action was found in the reviewed corpus, use a documented broad
control action (this only applies to China and Mexico as the UN and U.S. have not used similar
broad controls); and (3) otherwise retain a “no confirmed control in reviewed sources” marker.
This structure clearly distinguishes broader regulatory tightening and specific scheduling events.

Table 2: Fentanyl-Related Precursor Policy Events

Month-Year Jurisdiction Rule Type Policy Measure Source

2008-07 usS Targeted NPP designated as a List I chemical. Federal Register E8-17034

2010-08 usS Targeted ANPP controlled as an immediate precursor. Federal Register 2010-15520

2017-10 UN Targeted ANPP and NPP entered into force in Table I of 1988 [UNODC LSS notice on 23 Nov
Convention. 2022 entry into force

2018-01 Mexico Targeted Mexico trade/sanitary controls include ANPP and DOF publication (codigo=5510366,
NPP (effective day after publication). 10 Jan 2018)

2018-02 China Targeted China controls on ANPP and NPP effective 1 Feb DEA press release on China
2018. ANPP/NPP controls

2019-05 China Targeted China class-based control of fentanyl-related UNODC legal response note: China
substances effective 1 May 2019 (captures class control of fentanyl-related
benzylfentanyl by structure). substances (Apr 2019

announcement)

2020-05 usS Targeted Benzylfentanyl and 4-anilinopiperidine designated as Federal Register 2020-07064-
List I chemicals.

2020-05 usS Targeted Norfentanyl controlled as an immediate precursor. Federal Register 2020-07381

2022-04 Mexico Targeted Mexico CSG watchlist expansion for dual-use DOF publication (codigo=5650456,
substances (effective day after publication). 28 Apr 2022)

2022-11 UN Targeted 4-AP, 1-BOC-4-AP, and norfentanyl entered into UNODC LSS notice on 23 Nov
force in Table I of 1988 Convention. 2022 entry into force

2022-11 usS Targeted 1-BOC-4-AP specifically listed as a controlled List I  Federal Register 2022-24155
chemical.

2023-05 Mexico Broad Broad fallback: 2023 anti-fentanyl reform package DOF publication (codigo=5687756,
covering precursor control regime. 03 May 2023)

2023-05 usS Targeted 4-piperidone (including carbamates such as Federal Register 2023-07538

1-BOC-4-piperidone) designated as List I chemical.
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https://www.dea.gov/press-releases/2018/01/05/china-announces-control-two-key-fentanyl-precursor-chemicals-effective
https://www.dea.gov/press-releases/2018/01/05/china-announces-control-two-key-fentanyl-precursor-chemicals-effective
https://www.unodc.org/lss/announcement/details/f2adea68-fbed-4292-a4cc-63771c943318
https://www.unodc.org/lss/announcement/details/f2adea68-fbed-4292-a4cc-63771c943318
https://www.unodc.org/lss/announcement/details/f2adea68-fbed-4292-a4cc-63771c943318
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https://www.unodc.org/LSS/Announcement/Details/98f65f5f-ec83-42ee-a4c3-07fd3b47d4d4
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https://www.federalregister.gov/documents/2023/04/12/2023-07538/designation-of-4-piperidone-as-a-list-i-chemical

Month-Year Jurisdiction Rule Type Policy Measure Source

2023-10 usS Targeted DEA Special Surveillance List update Federal Register 2023-23478
(restriction/monitoring expansion).

2023-11 usS Targeted Halides of 4-anilinopiperidine controlled as List I Federal Register 2023-23927
chemicals.

2024-03 UN Targeted CND voted to place 4-piperidone and INCB news on 2024 precursor
1-BOC-4-piperidone under international control. scheduling decisions

2024-09 China Targeted China placed 4-AP, 1-BOC-4-AP, and norfentanyl INCB Precursors Report 2024
under national control. (English PDF)

2025-06 usS Targeted DEA Special Surveillance List update adding Federal Register 2025-10087
additional fentanyl pre-precursors.

2025-07 China Targeted China domestic controls include 4-piperidone and UNODC LSS July 2025 China
1-BOC-4-piperidone effective 20 Jul 2025. announcement

2025-07 China Broad Broad fallback: China class-II controls over UNODC LSS July 2025 China
fentanyl-related precursor chemicals. announcement

Data

Precursor Trade

We measure trends in international precursor trade using global shipping transactions involving
firms likely engaged in the fentanyl supply chain. The shipping series comes from Altana, a trade
technology company that draws from transaction-level global shipping data and tags “risky” enti-
ties (Altana 2026). We construct monthly transaction counts by aggregating all recorded shipments
in which either the sender or the receiver is identified as “risky,” identified based on repeated trade
activity involving chemical compounds linked to fentanyl synthesis.

We construct the analysis dataset by parsing t ransaction-date, collapsing to month-year,
and aggregating distinct transactions. In HS-code analyses, the code fields (hs6-code, hs-code,
analytical-hs-code) were cleaned to remove formatting artifacts, standardized to 6-digit HS
values, and de-duplicated at the transaction—month—HS level before aggregation.

Fentanyl Seizures

We operationalize the scale and intensity of fentanyl manufacturing activity in Mexico using fen-
tanyl seizure quantities at the U.S.—Mexico border. Specifically, we treat monthly seizure volumes
as a proxy for the underlying quantity and quality of fentanyl production destined for U.S. markets,
recognizing that seizures reflect both supply-side output and enforcement e xposure. The seizure
series is derived from U.S. Customs and Border Protection (CBP) Nationwide Drug Seizures data,
which reports monthly quantities, in pounds, of fentanyl seized at southern border entry points
(U.S. Customs and Border Protection 2026). In this project, the FY19--FY22 and FY23--FY26
files were merged, variable names were standardized, and fiscal-year month labels were converted
to calendar month-year values. Specifically, O ctober—December o bservations were assigned to
FY-1, while January—September remained in FY. The analysis then filtered to fentanyl seizures
and aggregated the total amount of fentanyl seized (in pounds) across all U.S. CBP Areas of Re-
sponsibility to a monthly series. While seizure data do not capture total production, systematic
changes in seizure volume provide a consistent and policy-relevant indicator of shifts in cross-
border trafficking flows.


https://www.federalregister.gov/documents/2023/10/24/2023-23478/special-surveillance-list-of-chemicals-products-materials-and-equipment-used-in-the-manufacture-of
https://www.federalregister.gov/documents/2023/10/31/2023-23927/designation-of-halides-of-4-anilinopiperidine-as-list-i-chemicals
https://www.incb.org/incb/en/news/news_2024/scheduling-2024-precursors.html
https://www.incb.org/incb/en/news/news_2024/scheduling-2024-precursors.html
https://www.incb.org/documents/PRECURSORS/TECHNICAL_REPORTS/2024/E/PRE_Report_E.pdf
https://www.incb.org/documents/PRECURSORS/TECHNICAL_REPORTS/2024/E/PRE_Report_E.pdf
https://www.federalregister.gov/documents/2025/06/04/2025-10087/special-surveillance-list-of-chemicals-products-materials-and-equipment-used-in-the-manufacture-of
https://www.unodc.org/LSS/Announcement/Details/7e29daf9-1d49-45e6-95e7-8ce932bc94e1
https://www.unodc.org/LSS/Announcement/Details/7e29daf9-1d49-45e6-95e7-8ce932bc94e1
https://www.unodc.org/LSS/Announcement/Details/7e29daf9-1d49-45e6-95e7-8ce932bc94e1
https://www.unodc.org/LSS/Announcement/Details/7e29daf9-1d49-45e6-95e7-8ce932bc94e1

American Overdose Deaths

We use overdose deaths involving synthetic opioids to measure the domestic scale of the fentanyl
crisis. We use overdose deaths as the primary downstream indicator of intervention effectiveness:
any governmental actions aimed at mitigating the fentanyl crisis should — if effective — result in
decreases in American overdose deaths. Because overdose mortality reflects the final public health
burden of fentanyl distribution, sustained declines in synthetic opioid deaths provide the clearest
observable signal that supply-side or mitigation interventions are reducing harm.

The overdose series is based on CDC/NCHS Vital Statistics Rapid Release drug overdose
data (National Center for Health Statistics 2026). The data contain overdose deaths attributed
to many types of drugs, but this project focuses on overdose deaths attributed to fentanyl and re-
lated synthetic opioids. Because the CDC dashboard reports 12-month ending provisional counts,
the project preprocessing transformed this rolling series back to monthly counts (raw_count) for
alignment with the monthly shipment and seizure data.

All three series were merged into a unified monthly panel, with missingness retained rather
than recoded to zero.

Table 3: Coverage Summary for Overdoses, Shipments, and Fentanyl Seizures

Series Total N Months Covered Date Range
Overdose deaths 409,904 127 Jan 2015 — Jul 2025
Shipments 337,125 121 Jan 2016 — Jan 2026
Fentanyl seizures (Ibs) 97,833 87 Oct 2018 — Dec 2025

Complete overlap across all three series: 82 months (Oct 2018 — Jul 2025).
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