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Executive Summary

The fentanyl crisis is characterized by two separate problems, the international chemical
trade and cartel violence. However, in practice the two function as a single, adaptive supply chain.
This report maps that end-to-end system from overseas sourcing of fentanyl’s precursor chemicals
to Mexican manufacturing plants and drug transit networks to U.S. entry corridors. Our report
integrates (1) geocoded political violence and enforcement-related event data from the Armed
Conflict Location & Event Data project, with (2) transaction-level trade, shipment, and facility
network data from Altana’s counternarcotics (CNX) module. Using Harmonized System codes
(HS codes) to identify precursor chemicals that appear on the DEA Special Surveillance List
updates, and searching ACLED for keywords related to drug-related events and lab discoveries,
this analysis produces a high-resolution picture of where precursor chemicals enter Mexico, where
they concentrate across shipping and receiving facilities, where illicit labs have been discovered,
and where trafficking corridors are most likely to be found, based on seizures to date and cartel
operating environments.

Key Findings

1) The suppliers of precursor chemicals are limited and concentrated.
Across January 2020-September 2025, China accounted for the largest share of
shipments from chemical suppliers deemed high risk, with India showing a smaller
volume but a comparatively higher ratio of fentanyl-relevant precursor chemical
shipments when compared to China. The implication is not that all shipments are
illicit—most chemical trade is legitimate—Dbut that a relatively small portion of global
supplier networks can have outsized downstream consequences when it’s possible to
divert the product to illicit manufacturing.

2) A small number of ports can create major chokepoints (especially at Manzanillo).
Precursor chemical imports are heavily concentrated through Mexico’s Pacific
gateway, with Manzanillo standing out as the dominant port of unlading. Other
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3)

4)

5)

meaningful nodes include Mexico City’s air cargo system and a limited set of additional
seaports and land ports. Because container volume is high and dual-use chemicals are
common, these ports are a critical chokepoint in the supply chain. Modest
improvements in targeting, screening, and compliance oversight can Yyield
disproportionate returns.

A small subset of receiving facilities stand out as high-risk for illicit activity.
Shipments are distributed from ports to hundreds of domestic facilities, mixing
legitimate industrial use with opportunities to divert for illicit use. However, a small
number of high-frequency importers account for notable shares of transactions. At the
same time, several high-volume imports involve HS categories that are broadly dual-
use, reinforcing the central enforcement challenge: The key problem is diversion within
legitimate supply chains, not only overtly illicit shipments.

Synthetic-drug manufacturing is geographically clustered in cartel operating
environments. Drug lab discoveries and drug-related events are overwhelmingly
located inside areas of operation associated with the Sinaloa Cartel and CING. Meth
labs are the most frequently discovered (consistent with Mexico’s domestic meth
demand), while fentanyl production appears more tightly controlled and oriented
toward export revenue. By focusing policy on corridors that have both supply-chain
infrastructure and cartel activity, Mexican and U.S. authorities can have a
disproportionate effect on this aspect of the drug trade.

Policy interventions can suppress flows, but displacement risk remains high.
Mexico’s precursor-control reforms (including SISUS monitoring) and port-focused
initiatives (e.g., container control efforts) have coincided with visible declines in
observed precursor shipments. However, the supply chain is adaptive: diversion,
mislabeling, alternate routing, and corruption can shift the activity elsewhere.
Sustained monitoring and joint targeting among the U.S. and Mexico are therefore
essential.



Introduction

This project examines how patterns of organized violence intersect with the global supply
chains that sustain illicit synthetic drug markets in Mexico. As fentanyl and other synthetic opioids
drive record overdose deaths in the United States, Mexican criminal organizations have
increasingly shifted from plant-based drugs toward lab-based production built on imported
chemical precursors. This shift, however, requires the construction of a global supply chain
connecting: 1) overseas chemical suppliers; 2) chemical brokers within Mexico; 3) cartel drug
manufacturing hubs; and 4) cartel drug trafficking routes into the United States. Yet policy debates
and prescriptions often treat the international chemical trade and cartel violence as separate
problems, rather than an interconnected global supply chain. Effective policy to combat the flow
of fentanyl into the United States must attack every step in the supply chain, with a focus on the
most critical chokepoints, as discussed below.

To address this gap, the project links high-resolution political violence data from the
Armed Conflict Location & Event Data project (ACLED) with transaction-level trade and facility
data from Altana. We limit our focus to Mexico-based entities involved in importing chemical
inputs plausibly related to synthetic drug production. ACLED is a nonprofit data project that
collects, codes, and publishes event-level data on political violence and demonstrations worldwide,
including details like actors, locations, dates, fatalities, and event descriptions. Altana is a supply-
chain intelligence company whose platform integrates large-scale trade and logistics data (e.g.,
shipment records and firm networks) to map global supply chains and to support risk, compliance,
and security analysis.

Using a combination of text filters (drug-related keywords in event descriptions), HS code
filters (for likely precursor chemicals), and geospatial data/methods, this research paper identifies:
(1) prevalent countries/companies supplying precursor chemicals to Mexico; (2) ports and
facilities associated with relevant chemical shipments; (3) locations where drug labs and drug-
related events occur; and (4) the degree to which these patterns coincide with cartel activity across
time and space. The paper concludes by introducing predictive models of (1) precursor shipments
from ports and facilities to drug manufacturing hotspots in Mexico, and (2) likely drug-trafficking
pathways from cartel drug labs to the U.S. border/ports of entry. These analyses rely on geocoded
events, transactions, facilities, transportation, infrastructure, and enforcement data to move beyond
national or state-level aggregates and focus on concrete local risk environments.

The policy goal is twofold. First, it aims to identify specific corridors, clusters of
municipalities, and facility networks that harbor both suspicious trade flows and cartel-linked
violence, which in combination suggests a heightened risk of illicit production. Second, the project
seeks to analyze how the two major Mexican cartels, the Sinaloa Cartel and Jalisco New
Generation Cartel (CING), manage their drug-related supply chains from procurement to
manufacturing to distribution. These findings can inform more targeted use of limited enforcement
resources: directing inspections and audits toward high-risk facilities and trade routes, supporting
joint U.S.—Mexican efforts to monitor precursor flows, and helping local authorities anticipate
where drug-trafficking and other criminal activity may intensify.
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By integrating conflict data, trade data, infrastructure data, and spatial analysis, this project
offers a scalable framework for monitoring the synthetic drug supply chain from overseas chemical
suppliers to cartel manufacturing hubs and eventually the U.S. border. The resulting spatial
analyses, descriptive statistics, and risk indicators are intended to support pragmatic, data-driven
policy conversations about how to disrupt lethal supply chains at their most critical points.

Which drugs come across the southern border?

The temporal focus of this study is from January 2020 through December 2025 while the
primary geographic focus is Mexico. This time frame was selected due to the rising quantity of
fentanyl seized at the U.S. southern border. In the same period, China made it more difficult to
directly ship fentanyl to the United States and placed all fentanyl-related substances under national
control in May 2019 (UNODC, 2019). Thus, domestic illicit drug manufacturers in the United
States were increasingly unable to acquire the necessary precursor chemicals to produce significant
quantities of fentanyl. This is where Mexican cartels stepped in and solved the breakdown in the
supply chain. Chinese chemical suppliers needed new markets like Mexico, and Mexican cartels
took over drug manufacturing and used existing drug-trafficking routes to export fentanyl to the
United States. Figure 1 shows the number of fentanyl seizures by month from October 2019 to
November 2025 (CBP, 2025). In June 2020, a year after China placed fentanyl-related substances
under national control, the amount of fentanyl seized at the U.S. southern border began to rise.
Since then, the seizures have never fallen below May 2020 levels.

Figure 1: Fentanyl Seizures at the U.S. Border

Fentanyl Seizures by Month-Year and Region (FY19-FY26)
Data from U.S. Customs and Border Protection
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Further evidence that Mexican cartels shifted their supply chain operations to focus on
fentanyl and other synthetic drugs is supported by comparing drug seizures at the southern border
across all drug types. Figure 2 shows drug seizures at the U.S. southern border for cocaine,
fentanyl, heroin, marijuana, and methamphetamine (CBP, 2025).

Figure 2: Drug Seizures at the U.S. Southern Border

Drug Seizures by Month-Year and Drug-Type (FY19-FY26) at U.S. Southern Border
Data from U.S. Customs and Border Protection
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The trends since late 2018 show that Mexican cartels began shifting away from heroin and
marijuana and to fentanyl. This means that cartels have less reliance on large-scale rural farming
operations where the buy-in of local communities is paramount. Instead, cartels themselves are
able to produce massive quantities of synthetic drugs, including fentanyl and methamphetamine,
by integrating operations vertically. Cartels also remain a reliable partner in the supply chain for
South American drug manufacturers trafficking cocaine from South America through Mexico into
the United States. Overall, the data clearly show that cartels have shifted their drug manufacturing
and trafficking operations towards synthetic drugs and away from plant-based narcotics. However,
the sourcing of materials needed to produce these drugs are not readily available within Mexico
like opium poppies and marijuana plants are. Instead, as we will investigate in the next section,
Mexican cartels must source necessary chemical precursors by entering a complicated global
chemical supply chain spanning multiple continents.

Who supplies chemicals to Mexico?

Altana’s proprietary counter narcotics (CNX) module identifies chemical exporters whose
precursor shipments increase the risk that they engage in illicit narcotics activity. From this set,



we identify companies with exports to Mexico between January 2020 and September 2025.* Table
1 breaks down by country the total number of shipments from these high-risk suppliers, the total
number of “risky” (potentially fentanyl- or meth-related) shipments, and the total number of
unique suppliers from a given country.?

Table 1: Chemical Suppliers to Mexico

Country  Total Shipments Risky Total % Risky
Shipments  Suppliers  Shipments
China 3893 1032 137 26.5%
u.S. 324 16 3 4.9%
India 267 135 15 50.6%
Mexico 228 2 4 0.9%
Unknown 112 32 1 28.6%
Taiwan 59 11 5 18.6%
Hong Kong 52 15 7 28.8%
Singapore 42 5 1 11.9%
Germany 3 0 1 0%
France 3 0 1 0%
Thailand 1 0 1 0%
Vietnam 1 0 1 0%
Total 4985 1248 177 25% (average)

The vast majority of shipments are from facilities located in China followed by the United
States, India, and domestic transactions within Mexico itself. While India is not a high-frequency
supplier like China, they are highly involved in the trafficking of fentanyl-related precursor
chemicals. In fact, the majority of shipments from Indian companies to Mexico are linked to some
form of fentanyl-precursor. In addition, the locations that Indian companies are shipping to are
concentrated in two cities: Mexico City and Guadalajara. These areas are either controlled by or
highly dominated by the CING cartel, which may indicate a growing relationship between the
CJNG and Indian companies. Further evidence for this claim came to light in October 2024 when
a drug bust by the Indian Narcotics Control Bureau found direct involvement of the CING in
manufacturing illicit substances within India’s Uttar Pradesh region (Girisanker, 2025).

However, most chemical shipments occur between legitimate businesses with no intention
for nefarious use, so filtering through these transactions with finer detail is necessary. First, at the

T Altana’s shipping data primarily includes maritime shipments, but some ground and air shipments are
included. The breakdown for this sample is: maritime (78.6%), air (9.3%), undeclared (6.8%), and ground
(5.3%).

2 Shipments are coded as risky if a transaction involved an HS Code related to methamphetamine or fentanyl
production. Table 2 on Page 8 lists all six-digit HS Codes used in this report.
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transaction level, Harmonized System (HS) codes associated with the production of illicit drugs at
the HS6 level are categorized.> These chemicals and products used in synthetic drugs were
identified through a U.S. Drug Enforcement Agency (DEA) publication, “Special Surveillance
List of Chemicals, Products, Materials and Equipment Used in the Clandestine Production of
Controlled Substances or Listed Chemicals” (National Archives, 2025). This list was first
introduced in 1999 but did not receive its first update until 2023, when it was updated in June and
October to include certain fentanyl precursors and manufacturing tools (hydrogenators, tableting
machines, encapsulating machines, and 22-liter heating mantels). It was updated for a third time
in June 2025 to include additional fentanyl precursor chemicals.* The DEA list was then cross-
referenced with Altana to assign HS codes to each product or chemical.

Table 2: Precursor Chemical Identification Codes

Category HS 6 Codes
Fentanyl 280511, 290369, 291830, 291899, 293332, 293334, 293339, 293399,
293999, 294200

Meth 281210, 281410, 290420, 291511, 291512, 292419, 292700, 293090,
293331
Both 285000

With relevant precursor chemicals known and categorized by HS code, we use the HS
codes to identify and categorize chemical shipments by overseas suppliers to Mexico. Figure 3
shows the total monthly chemical precursor shipments to Mexico broken down by fentanyl-related,
meth-related, and “other” from January 2020 to September 2025. The “other” category includes
dual-use chemicals that are not direct precursors to fentanyl or methamphetamine, but may be used
in their production or for other illicit “designer drugs” such as ecstasy, MDMA, LSD, etc.

3 Some transactions have more specific HS Codes, but all contain HS6 level specificity.

* The DEA Special Surveillance List covers “laboratory supplies” broadly which the DEA defines as “a listed
chemical or any chemical, substance, or item on a special surveillance list published by the Attorney General which
contains chemicals, products, materials, or equipment used in the manufacture of controlled substances and listed
chemicals.”



Figure 3: Monthly Chemical Precursor Shipments to Mexico

Monthly shipments by drug-related category
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Fluctuations in the number of chemical precursor shipments can be in part explained by
policy changes enacted by the Mexican government. Table 3 outlines significant actions taken by
the Mexican government to either reduce, restrict, or ban the import/export of certain chemical
precursors related to the production of fentanyl, methamphetamine, and other synthetic drugs. The
foundation of this policy agenda came about in 1997 with Mexico’s federal law regulating
precursors, “Ley Federal para el Control de Precursores Quimicos” (LFCPQ). Since 1997, this law
has been amended to include additional chemical precursors, regulatory requirements, import
restrictions, and enforcement mechanisms.



Table 3: Mexican Government Efforts to Regulate the Import and Use of Precursor and

Date Policy
Announced

Essential Chemicals for Illicit Drug Production

Policy Implemented/Updated

Drug(s) Affected

December 1997

LFCPQ (federal law on precursors)

Amphetamine, Methamphetamine,
MDMA/ecstasy, LSD, and synthetic
stimulants

Updated 1997 LFCPQ law to include stricter thresholds for

Synthetic stimulants, synthetic opioids,

Al TR “essential chemicals” used as solvents. and plant-based drugs.
Regulations under the LFCPQ (“Reglamento”) implementing ~ Amphetamine, Methamphetamine,
September 1999 | the 1997 law (procedures for permits, customs, record MDMA/ecstasy, LSD, and synthetic
keeping). stimulants
Ephedrine/pseudoephedrine imports are put under stricter pre-  Methamphetamine and amphetamine-
November 2003 | import authorization, limited ports of entry, and national type stimulants made from these
control system. precursors
Mexico’s federal health authority (COFEPRIS) revokes Methamphetamine and amphetamine-
2005 ephedrine/pseudoephedrine import permits for distributors, type stimulants made from these
limits imports largely to pharmaceutical manufacturers, and precursors
sets a 500 kg per-importer cap per year.
DOF agreement (13 June 2008) bans import and use of Methamphetamine and amphetamine-
June 2008 ephedrine and pseudoephedrine (with a narrow injectable type stimulants made from these
exception) and cancels import permits. precursors
DOF adds phenylacetic acid (PAA) and its derivatives, Methamphetamine and amphetamine-
November 2009 | methylamine as precursors, and hydriodic acid (HI) & red type stimulants made from these
phosphorus as essential chemicals. precursors
Amends the LFCPQ to update which agencies (e.g., Secretaria  Not drug specific, focused more on
April 2012 de Economia, SCT, later Fiscalia General) oversee institutional/administrative
enforcement and sanctions. reorganization and enforcement
DOF adds nitroethane, nitromethane, benzaldehyde, benzyl Methamphetamine and amphetamine-
October 2015 | chloride as controlled precursors/psychotropics. type stimulants made from these
precursors
DOF adds N-phenethyl-4-piperidone (NPP) and 4-anilino-N- Fentanyl and fentanyl analogues made
July 2017 phenethylpiperidine (ANPP) to the LFCPQ list of controlled from these precursors

precursors.

December 2018

DOF adds alpha-phenylacetoacetonitrile (APAAN) to the
precursor list.

Methamphetamine and amphetamine-
type stimulants made from these
precursors

DOF adds N-phenyl-4-piperidinamine (4-AP) and

Fentanyl, fentanyl analogues, and other

May 2021 its dihydrochloride, propionic anhydride, and propionyl synthetic opioids made from these
chloride to the controlled precursor list. precursors
Adjusts the law to reflect the creation of the Fiscalia General Not drug specific, focused more on
May 2021 de la Republica, a new attorney general’s office, clarifying its  institutional/administrative
role in investigating precursor-related crimes. reorganization and enforcement
May 2023 A major amendment to the LFCPQ), often called the “reforma  Synthetic drugs broadly but focused on

anti-fentanilo” (anti-fentanyl reform). This broadened the legal
definition of precursors and essential chemicals to cover
synthetic drugs, created SISUS under COFEPRIS for real-time
tracking of imports, and increased criminal penalties for
diversion and illegal use of controlled precursors.

fentanyl and its analogues,
methamphetamine and other
amphetamine-type stimulants, and other
synthetic opioids and stimulants.




Until 2017, much of the Mexican government’s efforts to control precursor chemicals
focused on the production of methamphetamine and amphetamine-type stimulants. In June 2017,
fentanyl and fentanyl-analogues became a greater focus and the Mexican government added N-
phenethyl-4-piperidone (NPP) and 4-anilino-N-phenethylpiperidine (ANPP) to the list of
controlled precursors. The UN International Narcotics Control Board (INCB) followed suit and
added these chemicals to its international control list in October 2017 (INCB, 2018). In May 2021,
Mexico added additional fentanyl precursors to its controlled list including N-phenyl-4-
piperidinamine (4-AP) and its dihydrochloride, propionic anhydride, and propionyl chloride with
the UN INCB again following in November 2022.

Finally, in May 2023, Mexico introduced major amendments to the 1997 LFCPQ explicitly
focused on anti-fentanyl manufacturing and operations. COFEPRIS (Comision Federal para la
Proteccion contra Riesgos Sanitarios), Mexico’s primary federal health authority, created SISUS
(Sistema Integral de Sustancias) to monitor illicit drug production. SISUS is designed to track and
control chemical precursors, essential chemicals, and related equipment to prevent diversion for
illicit drug production by requiring companies to register and report movements of these items
within 24 hours of leaving a facility. The Mexican government claims SISUS “allows you to know
the location, quantity and type of chemical precursor, essential chemical product or machine,
permanently and digitally” (Gobierno de Mexico, 2023).

Figure 4 shows the effect of the May 2021 and May 2023 policy changes on monthly
precursor chemical shipments to Mexico. On the surface, the May 2021 addition of NPP and ANPP
to the controlled chemical precursor list resulted in a short-term decline of precursor chemical
shipments but did not cut off the flow of fentanyl-precursors completely. This can in part be
explained by the shifting production methods of fentanyl and its analogues. Manufacturers of
fentanyl have multiple methods of production available to them that do not require the use of NPP
and ANPP. The May 2023 fentanyl-precursor reform and introduction of SISUS monitoring
resulted in a significant decline in the volume and type of precursor chemical shipments to Mexico
from June 2023 onward. However, the chemical precursor supply chain is a blend of licit and illicit
transactions which may or may not be fully captured in the shipping data. The threat of smuggling,
mislabeled shipments, and local corruption is still high, resulting in illicit shipments sneaking
through undetected.
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Figure 4: Monthly Chemical Precursor Shipments to Mexico with Fentanyl-Precursor Policy

Adoption and Changes
Monthly shipments by drug-related category
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Where are precursor chemicals shipped within Mexico?

It is established that chemical precursors flow into Mexico, but what are their most frequent
ports of entry and what are their final destinations within Mexico? Ports of entry are the most likely
hotspots for smuggling, mislabeled shipments, and local corruption, and once hotspot ports are
detected, it is much easier to determine where licit shipments are being diverted for illicit means.
This is primarily due to increased monitoring at Mexico’s busiest port, Manzanillo, and support
from the UN Container Control Programme. Table 4 breaks down precursor chemical shipments
by port of unlading; i.e., the location where a container ship, cargo plane, train, or truck offloads
its cargo before the shipment reaches its final destination.

11



Table 4: Precursor Chemical Shipments by Port of Unlading

Port of Entry

Manzanillo, Colima
Unknown/Not Reported

Aeropuerto Internacional de la Ciuda de
Mexico, Distrito Federal
Lazaro Cardenas, Michoacan

Nuevo Laredo, Tamaulipas
Tijuana, Baja California
Veracruz, Veracruz
Toluca, Estado de Mexico
Colombia, Nuevo Leon
Guadalajara, Jalisco
Matamoros, Tamaulipas
Altamira, Tamaulipas
Mazatlan, Sinaloa

Aeropuerto Internacional Felipe Angeles,
Santa Lucia, Zumpango, Estado de Mexico
Queretaro, Queretaro

Ensenada, Baja California
Guaymas, Sonora

Aeropuerto Internacional General Mariano
Escobedo, Nuevo Leon
Guanajuato, Guanajuato

Ciudad Reynosa, Tamaulipas
Topolobampo, Sinaloa
Tecate, Baja California
Progreso, Yucatan

Pantaco, Mexico City
TOTAL

Total
Shipments

3344
341

306

231
125
119
74
68
67
65
61
46
39

31

23
16
14

N i e )

4984

Fentanyl-
Related
Shipments
215

o1
75

0
3
0
0
16
0
25
0
0
0

S
o

O O O OO0 O N O O

401

Meth-
Related
Shipments
649

35
31
70

N 00 N 01 ©

N

4

O OO OoOoOrFr P P BADNPMM O NOL O

866

% Risky Shipments

25.8%
25.2%

34.6%

30.3%
9.6%
4.2%
2.7%
35.3%
3.0%
75.4%
8.2%
10.9%
5.1%

32.3%

60.9%
12.5%
28.6%

37.5%

100%

100%

0%

0%

0%

0%

25.4% (average)

By far, the port city of Manzanillo in the Mexican state of Colima is the most frequent port
of unlading for precursor chemicals entering Mexico. Figure 5 shows the frequency of precursor
chemical shipment receipts by location with Manzanillo represented in orange. The locations and
overall frequency of shipments match up well with evidence from investigations into cartel drug-
manufacturing operations near these ports of unlading. Manzanillo is the busiest port in Mexico
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handling around 60% of containers that arrive in Mexico daily, and the primary port used by the
Sinaloa and the Jalisco New Generation cartels for the import of fentanyl precursors (Reuters,
2024). Thus, Manzanillo is a huge priority for the Mexican Navy’s efforts to disrupt the fentanyl
supply chain (Reuters, 2024).

Figure 5: Mexican Ports and Precursor Shipments

Precursor Chemical Shipments by Port of Unlading
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In September 2023, the Mexican Navy, the United Nations Office on Drugs and Crime
(UNODC), and the U.S. Embassy together launched the Container Control Programme (CCP) in
the port of Manzanillo to increase security at Mexico’s busiest port and to further international
cooperation (Gobierno de Mexico, 2023). The CCP program contributed to “increased seizures of
illicit goods, including narcotics, precursor chemicals, and counterfeit products at Mexico’s busiest
maritime port,” according to a March 2025 U.S. State Department report (USDS, 91). Figure 6
shows the monthly chemical precursor shipments into Manzanillo—and a significant downturn in
overall shipments after the CCP launched in September 2023.

Building on this success, the Mexican government planned to expand the CCP program to
seaports at Veracruz and Lazaro Cardenas, which is expected to cost between $1.5 to $2 million
(Reuters, 2024). Further, the UN has been in talks with the Mexican government to expand the
UN’s Airport Communication Project (AIRCOP) program to monitor incoming cargo shipments
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at Mexico’s busiest airport, Benito Judrez, in Mexico City. However, the future of these programs
is uncertain, as U.S. funding for certain counternarcotics efforts in Mexico were frozen as part of
the January 2025 U.S. foreign aid freeze. The United States was the number one contributor to the
UN CCP from 2021-2025, pledging $14.3 million—48% of total funding for that period (UNODC,
2025).

Figure 6: Monthly Chemical Precursor Shipments to Manzanillo, Mexico

Monthly shipments by drug-related category
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The next step in the precursor chemical supply chain is the transfer from port of unlading
to final facility destination. This is a critical opportunity in the supply chain for interdiction and
monitoring shipments flowing through Mexico. As noted earlier, the shipments emanate primarily
from Manzanillo, which accounted for approximately 67% of all chemical precursor shipments
within Mexico between January 2020 to September 2025. This is precisely the stage at which
Mexico’s SISUS system should identify chemical precursor flows, as companies are required to
report any movement of controlled chemicals within 24 hours. However, disrupting the supply of
chemical precursors at this stage is significantly more challenging because companies obscure the
nature of chemical shipments, lie about their intended use, divert shipments to alternate locations
such as clandestine laboratories, and/or bribe officials to ensure the safe transit of cargo to its final
destination. Figure 7 shows the final destination of chemical precursor shipments to facilities
across Mexico. In total, there are 423 unique facilities in Mexico that received at least one
precursor shipment between January 2020 and September 2025.
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Figure 7: Mexican Facilities and Precursor Shipments

Precursor Chemical Shipments by Final Facility Destination
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Highlighted in orange, the highest-volume receiving facility of chemical precursors in
Mexico, RC Kairos, is a chemical wholesaler/supplier in Monterrey, Mexico, with 326 total
transactions during the studied timeframe. Only two other companies received more than 100
shipments. The first, International Flavors and Fragrances (Mexico), is a subsidiary of IFF
International, a New York-based multinational corporation dealing in flavor and fragrance
compounds and food-related ingredients. The second is Duquim, a chemical wholesaler/supplier
that deals in different types of acids including glacial acid, acetic acid, sodium bisulfite, and citric
acid. Figure 8 reflects the monthly chemical precursor shipments received by these three
companies over time.
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Figure 8: Monthly Chemical Precursor Shipments to Top Three Receiving Facilities

Monthly chemical shipments by drug type
Top importers: RC Kairos, Duquim, IFF (Mexico)
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The dual-use nature of many chemicals, and shifting production methods, highlight the
difficulty in tracking whether shipments are being used for licit or illicit purposes. For example,
among the top three importers, IFF (Mexico) imports the most fentanyl-related chemical
precursors, primarily chemicals falling under the HS Code 29333999. This code covers “Other
heterocyclic compounds containing an unfused pyridine ring (whether or not hydrogenated) in the
structure” and is used for a wide variety of licit and illicit applications. Critically, it can be used as
an important intermediary in the synthesizing of fentanyl precursors, but also as an important
chemical in the development of pesticides/herbicides, certain medications, and as a general solvent
in industrial processes including fragrances and dyes. Most likely, IFF uses it for the latter, as their
primary products are perfume and food-related.

The following section examines the evolving characteristics of drug laboratories in
Mexico, including the types of drugs produced, temporal patterns in drug seizures, and geographic
hotspots for fentanyl and methamphetamine production. It then analyzes which cartels dominate
the manufacturing and trafficking of specific drug types.

What do drug labs in Mexico produce and where are they located?

The ACLED dataset is useful for mapping violent events, including protests, violence
against civilians, and conflict between armed actors. Using ACLED event data, Figure 9
represents the monthly tabulation, by type, of drug labs discovered in Mexico. In total, there were
207 drug labs discovered from June 2020 to December 2024. ACLED reports data available on
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their website to download with a one-year lag, so December 2024 values for Mexico are the most
current available.

Figure 9: Drug Lab Discoveries in Mexico by Type: June 2020 — December 2024
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By far, the most common type of drug labs discovered are those that produce
methamphetamine. Not only is meth a consistent source of revenue for Mexican cartels, but it is
also the domestic drug of choice for many Mexicans, due its low cost—it is accessible to factory
workers, farmers, and truckers alike (Graham, 2024). Over the past two decades, the wholesale
price of methamphetamine in Michoacan has fallen from $15,000 per kilogram in the early 2000s
to around $600 as of 2023. This translates to a street price of around $6 per gram now, versus well
over $100 in the early 2000s, making it much more affordable to a broad base of Mexican
consumers.

In contrast, fentanyl is not a huge problem in Mexico as it is primarily exported to the
United States where it can be sold for far higher prices. As of 2023, the U.S. street value of one
kilogram of fentanyl was anywhere from $50,000-$110,000 (Dennis, 2023). With a production
cost of just $1,000 per kilogram, its economic potential is multiplied exponentially when it is
exported to the United States as opposed to being sold in Mexico. This is further amplified by the
fact that fentanyl is much harder to produce domestically in the U.S. compared to
methamphetamine, especially with growing efforts to regulate and limit the flow of fentanyl
precursor chemicals into the U.S.
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In Figure 10, the frequency of drug-related events (not including lab discoveries) reflects
these trends: Meth-related events are by far the most frequently occurring, other than events
involving unknown drugs (“other/unspecified’). Other types of drug-related events are lower in
frequency, but still of interest. The lack of heroin/opium-related events is in part explained by the
shift from plant-based drugs to synthetics. Instead of relying on rural Mexican farmers to grow
poppies, cartels shifted heavily to producing synthetic drugs, relying on overseas chemical
suppliers, primarily from China. This resulted in Mexican opium prices falling 80% in 2017 from
their peak in the early 2000s (Grandmaison et. al., 2019).

Figure 10: Drug-related Events in Mexico by Type: January 2020 — October 2024
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The other drug-related event types are best explained by looking at their spatial
distributions in relation to areas of major cartel activity. Areas of activity for the Sinaloa and CING
Cartels within each Mexican state were calculated by taking the minimum bounding geometry of
ACLED events associated with each cartel.® Figure 11 overlays selected drug-related event types
in high-activity areas for the Sinaloa and CING cartels.

5 A full map of all ACLED events associated with the Sinaloa Cartel and CING Cartel and their minimum bounding
geometries can be found in Appendix Figure A.
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Figure 11: Sinaloa and CJNG Areas of Operation
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The Sinaloa Cartel and the Jalisco New Generation Cartel (CING) sit at the center of
Mexico’s modern synthetic-drug economy, but they oversee the supply chain differently. The
Sinaloa Cartel looks less like a single hierarchy and more like a durable federation of semi-
autonomous factions that can specialize (in, e.g., procurement, production, cross-border logistics,
wholesale distribution) while still participating in shared corridors and brokerage services.

CJING is typically described by U.S. and investigative sources as more centrally directed
and aggressively expansionist, using targeted violence and territorial pushes to seize “strategic
chokepoints” (ports, highways, border plazas) to enable rapid scaling and diversification (DEA,
2025; InSight Crime, 2024). Both cartels traffic in multiple drugs, but both groups are currently
focused on synthetic drugs, including fentanyl (and counterfeit pills) and industrial-scale
methamphetamine. In addition to manufacturing synthetic drugs, both cartels participate in the
cocaine supply chain as drugs transit from South America to U.S. and European markets (UNODC,
2025; DEA, 2025).

Production/manufacturing is where the two cartels’ operational signatures diverge most
clearly. The DEA’s 2025 National Drug Threat Assessment describes the Sinaloa Cartel as
operating extensive, multi-faceted transnational procurement networks to move precursor
chemicals—sourced notably from China and India—into Mexico via Pacific maritime ports,
feeding their clandestine labs, which produce millions of fentanyl pills and multi-ton quantities of
very high-purity methamphetamine (DEA, 2025). The same DEA assessment notes recent shifts
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in Sinaloa’s “manufacturing economics,” such as adulteration strategies (e.g., Xylazine appearing
in fentanyl flows) that allow traffickers to stretch inputs, standardize dosage forms, and protect
margins under enforcement pressure (DEA, 2025).

CING’s posture, by contrast, is often focused on port control and regional “industrial
zones,” rather than on manufacturing. U.S. government profiles explicitly link CING’s de facto
influence at the Port of Manzanillo to importing precursor chemicals used to produce fentanyl and
methamphetamine (NCTC, 2025), and Treasury’s sanctioning documents describe CING’s
Manzanillo influence as a factor enabling it to procure precursors. The sanctions documents also
cite CING-linked commanders who are connected to clandestine methamphetamine labs in central
Jalisco and southern Zacatecas (U.S. Treasury, 2025). Yet other reporting and public evidence
suggests CING may sometimes source fentanyl upstream from Sinaloa-based producers, rather
than focusing on fentanyl manufacturing itself, at least in certain corridors. CING can be a major
fentanyl trafficker without being the primary manufacturer or procurer of precursor chemicals in
every corridor (InSight Crime, 2024).

The manufacturing constraint for both groups is increasingly the chemical logistics
problem. Reporting from Manzanillo indicates that import firms in cartel-stronghold states
(including Jalisco and Sinaloa) are now importing higher volumes of unregulated chemicals —
dual-use chemicals with legitimate industrial applications. This shift underscores how industrial
chemical trade has become the most critical step in the meth and fentanyl supply chain (Reuters,
2024). Figure 12 depicts drug labs discovered in Mexico plotted atop Sinaloa and CING operating
areas. Almost all drug lab discoveries in Mexico from January 2020 to December 2024 were
located within the two cartels’ areas of operation. Further, all synthetic drug labs were heavily
clustered within the cartels’ home territories of Sinaloa and Jalisco. Taken together, this data
reflects each cartel’s efforts to solidify and protect its entire supply chain, from the import and
transit of precursor chemicals, to the manufacturing and trafficking of synthetic drugs.
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Figure 12: Cartel Areas of Operation
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Figure 13 plots seizures of cocaine, fentanyl, heroin, and methamphetamine by U.S. CBP
Areas of Responsibility. Cocaine seizures are most common in the San Diego and Laredo areas,
but the graph reflects the multiple pathways drug-traffickers can use when smuggling cocaine into
the United States. However, cocaine shipments are seized most frequently at the San Diego port
of entry, by far. Figure 11 illustrates this, as cocaine seizures depicted on that map largely appear
along the trafficking routes from South America to California, climbing up Mexico’s Pacific coast

and into the Tijuana/San Diego region.
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Figure 13: Drug Seizures at U.S. Border Crossings
Drug Seizures by Month-Year and Drug-Type (FY19-FY26) at US Southern Border

Lines show collapsed Areas of Responsibility; data from U.S. Customs and Border Protection
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Fentanyl seizures follow a slightly different pattern, but with Tucson replacing Laredo.
This is supported by local reporting, Mexican government operations, and open-source data from
ACLED. Figure 12 also supports this idea as fentanyl-linked labs are concentrated along the
Pacific coast, utilizing trafficking routes through Baja California and Sonora on their way to the
San Diego and Tucson CBP Areas of Responsibility.

Methamphetamine largely follows the same trafficking routes but utilizes Texas and
California as a point of entry more often than Arizona. This is unsurprising as fentanyl
manufacturing and trafficking is much more profitable and tightly controlled by cartels, so fentanyl
trafficking points are occurring more often along routes tightly controlled by the Sinaloa Cartel,
the number one manufacturer of illicit fentanyl. In contrast, methamphetamine production in
Mexico is much more widespread with multiple cartels participating in the production and
trafficking processes.

Mapping the Supply Chain Step by Step

This section visualizes an end-to-end spatial model of Mexico’s synthetic drug supply
chain using: (1) key precursor entry nodes (by virtue of being a major port or airports, or as
revealed by Altana data), (2) drug lab discovery locations (according to ACLED), (3) major cartel
areas of operation for 2024, and (4) plausible models of drug trafficking routes from Mexican labs
to U.S. border crossings. These modeled routes are based on logistical connectivity and corridor
plausibility, not verified trafficking data. The route layers simply represent the fastest/cheapest
travel paths on the existing road network between origin and destination points. They are intended
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to provide a picture of the most efficient and plausible drug trafficking routes available to major
Mexican cartels, in this case the Sinaloa Cartel and the Jalisco New Generation Cartel (CING).

Step 1: Entry Nodes to Synthetic Drug Labs

The first step in the synthetic drug supply chain begins at Mexico’s principal international
entry nodes where precursor-related shipments are offloaded and enter domestic distribution
networks. As reported previously, Manzanillo is the largest of these ports by volume, as it is
Mexico’s primary port on its Pacific coast. It is followed by Lazaro Cardenas, also on the Pacific
coast, making these two facilities prime candidates for importing chemical precursors from China
and other Asian countries.

Figure 14 focuses on the five highest-volume entry nodes receiving a significant
percentage of risky chemical shipments. These ports of entry are Aeropuerto Internacional de la
Ciudad de México (Distrito Federal), Guadalajara (Jalisco), Lazaro Cardenas (Michoacén),
Manzanillo (Colima), and Toluca (Estado de México). The road network below connects each of
these nodes to identified synthetic drug labs identified by ACLED, using the shortest major road-
network routes.

Figure 14: Trafficking Routes from Ports to Labs
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This visualization is designed to show how high-volume import nodes are connected to
downstream production. The key takeaway is that even with only five ports of entry, connecting
them to labs generates a recognizable corridor structure that links coastal and central entry nodes
with the regions where synthetic lab discoveries are most concentrated. The importance of the
port-to-lab road network cannot be understated, as many other drug labs rely upon the same general
corridors. Figure 15 illustrates this by overlaying all types of drug labs onto the road network from
Figure 14. Drug labs are extremely concentrated within the precursor shipment network, signaling
that cartels have built drug-manufacturing zones across different drug supply chains.

Figure 15: Precursor Trafficking Network and Lab Locations
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Step 2: Territorial Control of Labs and Trafficking Routes

This stage examines the CING and Sinaloa Cartel activity by establishing cartel areas of
control. Figure 16 plots the top five entry ports and all lab locations, and then overlays routes
between the ports and synthetic labs and adds two color-coded road-network layers
representing Sinaloa and CJNG “areas of control,” which were constructed from 2024 ACLED
events. Specifically, these cartel layers are created by connecting a cartel’s known events to one
another by road. The road-connection footprints can be interpreted as an operational corridor
structure. When layered with the routes between ports and lab locations, the map reveals hotspots
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where probable supply-chain movement and cartel-attributed activity coincide. This approach is
best framed as identifying corridor structures rather than demonstrating a specific cartel’s control
over specific shipments, facilities, or routes.

Figure 16: Cartel Operational Networks
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Figure 16 answers an important question: Do cartel presence and contestation spatially
align with the parts of the supply chain that actually have to move through space? Most synthetic
laboratories align most strongly with the Sinaloa cartel’s footprint, particularly along the Pacific
coast within Sinaloa state. At the same time, several of the highest-volume entry nodes and the
most prominent port-to-lab corridors run through areas that are more heavily under
CJNG influence or along the boundary zones where CING and Sinaloa overlap.

The main takeaway is straightforward, but worth stating carefully: Even if synthetic lab
discoveries are geographically concentrated within one cartel’s broader operating space,
the logistics corridors that connect entry nodes to inland production don’t respect those
boundaries. The port-to-lab road network model shows that a lot of precursor traffic passes through
cartel-influenced or contested territory. That matters because it implies that specific corridor
segments and chokepoints are likely to be vulnerable—not just at the endpoints (ports, airports,
labs, storage facilities), but along the routes themselves. This provides potential enforcement
leverage if strategic chokepoints can be identified, monitored, and disrupted.

It is crucial to be explicit about what the map can and can’t reveal. These “areas of
operation” are built from ACLED events attributed to cartels and based on road connectivity, so
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they should be read as indicators of where cartel-linked activity is being observed and how they
connect spatially, not as definitive proof of control over a given facility, shipment, or route. The
value of the overlay is that it highlights repeatable intersections between the supply-chain network
and cartel-attributed events. These locations are where logistics and violence are most likely to
collide but are not the only areas where cartels may conduct operations.

Step 3: Labs to U.S. Border Crossings

Step 3 shifts from the “inside Mexico” portion of the system to the part that ultimately
matters for distribution into the United States: How do production sites connect to the highest-
frequency U.S. border gateways? In Figure 17 all drug labs (including synthetic) are connected
using the shortest road routes to the six busiest U.S. ports of entry, as measured by annual truck
volume. (Each of these U.S. ports process more than 300,000 trucks per year.) This road network
illustrates the most efficient corridor structure for importing illicit narcotics into the United States.
More pathways certainly exist, but these extremely high-capacity border nodes report the highest
drug seizures year over year as shown in Figure 13. Broadly, California and Arizona have the most
fentanyl and methamphetamine seizures followed by southern Texas.

Figure 17: Major Trafficking Routes of Synthetic Drugs
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From Figure 17, a few patterns jump out immediately. First, there is a strong westward
concentration of synthetic labs along Mexico’s Pacific corridor, which is primarily controlled by
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the Sinaloa Cartel. The densest concentration of synthetic labs sits in the northwest, especially
across Sinaloa, and the shortest routes modeled repeatedly push north through Sonora before
reaching a fork leading to U.S. border crossing in either California (Otay Mesa and Calexico East)
or Arizona (Nogales). Visually, scores of separate origin points collapse into a relatively small
number of northbound corridors and then funnel into those three crossings, which lead to major
population centers within the United States. Under a “fastest-road” assumption, these crossings
emerge as especially efficient endpoints for the Sinaloa Cartel’s Pacific coast production.

However, Figure 17 makes it clear that the border isn’t a single destination point, nor is
there a single trafficking route to get there. Rather, it is a hub-and-spoke system with multiple
points of entry depending on where labs are located. Just east of the Pacific cluster, you see a
distinct corridor structure that implies movement toward Ciudad Juarez/El Paso, with paths
converging in the north-central border region. And in the northeast, routes organize around
the Monterrey/Saltillo corridor before splitting toward the major Texas gateways of Laredo
and Hidalgo. The Texas trafficking pathway is more clearly connected to the CING controlled labs
in Jalisco and the greater Mexico City area. By anchoring the analysis on a small set of extremely
busy border crossings, the modeled pathways sort themselves into a handful of geographically
concentrated corridors that are prized and fought for by the two major Mexican cartels, their
affiliates, and other criminal groups.

Finally, routing synthetic-lab and all drug-lab traffic is useful because it highlights that
synthetic production logistics are not identical to drug production logistics, writ large. Synthetic
lab discoveries are comparatively concentrated in the home regions of the Sinaloa Cartel and
CJING. The broader universe of drug labs is more dispersed across Mexico, and that dispersion
shows up as a wider spread of modeled corridors, including stronger connectivity into more regions
within Mexico itself. Methamphetamine is the drug of choice for many Mexican drug users as
opposed to fentanyl, so this pattern lines up with expectations.

Even without claiming to have identified the actual trafficking routes, the modeled road
network strongly suggests that there is a relatively small set of corridor structures that can move
large-scale cartel traffic from observed lab locations to high-frequency U.S. entry points. Those
corridors are the clearest candidates for creating chokepoints and exerting enforcement leverage,
and where supply-chain movement is most likely to be constrained by geography, infrastructure,
and logistical necessity.

Policy Recommendations

This report’s central takeaway is that trafficking fentanyl is a logistics challenge as much
as a law-enforcement evasion challenge. The supply chain contains identifiable, repeat-use
nodes—ports, brokers, receivers, and transport corridors—where pressure can cascade
downstream to manufacturing capacity and cross-border flows. The data-driven approach used
here provides a scalable model for prioritizing limited enforcement resources toward the highest-
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leverage points rather than broad, low-yield screening. Below is a list of possible policy
recommendations and approaches.

1. Prioritize chokepoint operations at high-volume ports of unlading. Expand risk-based
inspection targeting for precursor-relevant HS codes and anomalous shipping patterns at
the top maritime and air cargo nodes (with Manzanillo as the anchor case), coupled with
compliance audits for repeat receiver networks.

2. Stand up facility-level risk scoring that fuses trade and violence indicators. Create a
watchlist methodology that weights: precursor-linked HS signatures, supplier-network
concentration, routing anomalies, and proximity to drug labs/drug-event clusters and cartel
activity.

3. Harden “port-to-facility” monitoring where diversion likely occurs. Focus on the
inland leg after unlading—where diversion, substitution, and corruption are most
feasible—by integrating customs data, permits, and real-time movement reporting into
investigative workflows.

4. Target corridor enforcement rather than diffuse national coverage. Align interagency
operations to the corridors that connect ports, manufacturing hubs, and ports of entry, using
predictive routing models and repeated seizure patterns to guide deployments.

5. Plan for displacement. Pair enforcement surges with continuous measurement so
agencies can detect rerouting to secondary ports, air cargo shifts, or substitution to
alternative precursor pathways.

Disrupting fentanyl requires disrupting the supply chain, not only seizing product at the
border. The data provided in this report identifies where precursor flows, manufacturing risk, cartel
operating environments, and trafficking corridors intersect most consistently. Targeting these
intersections—especially key ports, high-frequency receiver networks, and the inland corridors
linking them to cartel strongholds and U.S. entry points—offers the most practical route to
reducing synthetic opioid availability and saving lives.

Conclusion

This report shows that the China—Mexico-United States fentanyl problem is best
understood as a single, adaptive supply chain as opposed to separate issues of “chemical trade” on
one side and “cartel violence” on the other. By linking transaction-level shipment and facility data
with geocoded event data, the analysis identifies where upstream chemical sourcing, downstream
clandestine production, and organized violence most consistently overlap. The core empirical
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picture is clear as precursor flows into Mexico are heavily concentrated through a small number
of high-leverage entry points (especially Manzanillo) and then disperse to a wide network of
domestic facilities operating in a mixed licit-illicit environment where dual-use chemicals,
mislabeling, diversion, and corruption complicate detection. At the same time, the spatial
distribution of synthetic-drug labs and drug-related events is not random; it clusters inside the
principal operating environments of the Sinaloa Cartel and CING, reinforcing that supply-chain
logistics and territorial control co-produce the environment for synthetic drug trafficking. Policy
actions such as Mexico’s SISUS reforms and port-focused initiatives like the UN Container
Control Program appear associated with measurable downturns in observed precursor shipments,
but the persistence of trafficking and the possibility of displacement to alternative routes and
methods both underscore the need for sustained, coordinated monitoring rather than one-off
enforcement surges.

The policy implication is that the highest returns will come from targeting chokepoints and
network nodes where disruption will cascade downstream: concentrated ports of unlading, high-
frequency receiver facilities and brokers, and the corridors linking these nodes to manufacturing
hubs. The framework developed here points toward a practical strategy built around (1) prioritized
inspections and audits at a small set of ports and logistics hubs, (2) risk-scoring of facilities based
on shipment signatures (HS codes, routing anomalies, supplier networks) and local violence
indicators, and (3) joint U.S.—Mexican efforts to harden the interfaces between trade compliance
systems and law-enforcement intelligence so that diversion can be detected faster than cartels can
adapt. Just as importantly, this report’s comparative discussion of Sinaloa and CING suggests that
a one-size-fits-all approach will underperform: Interventions must reflect organizational
differences in procurement, port influence, and manufacturing footprints. Scaling this approach
forward will require routinely refreshed shipment and event data, consistently updated precursor
chemical risk indicators, and predictive route modeling. Together, these can help decision-makers
implement actionable, place-based prevention and interdiction measures that reduce the flow of
synthetic drugs into the United States.
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