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Introduction

The One-plant Solution outlines a path to federally
regulate cannabis as one plant, with states continuing
to serve as the primary regulatory authority with
support from the federal government. One of the
critical areas of federal responsibility identified in the
white paper is product authentication.

Specifically, the One-plant Solution calls for the
federal government to leverage existing state
inventory transparency systems, evolving technology,
and modern data analysis to identify and address non-
compliance, rather than replicating the mandated three-
tier distribution structure used to requlate alcohol.’
This addendum expands on that recommendation.

Product authentication is vital to effective cannabis
regulation, supporting nearly every objective of
reqgulated cannabis markets. Product safety standards,
youth access protections, marketing restrictions, and
taxation are difficult to enforce and easy to
circumvent if regulators cannot verify products were
cultivated legally, manufactured in compliance with
applicable standards, and distributed through
authorized channels. It also plays a critical role in
preventing inversion—the introduction of unregulated
products into requlated markets—and diversion of
regulated cannabis products into the illicit market.

There are several approaches to product authentication.
The two typically discussed in relation to cannabis are:

e employing technology to monitor and track
inventory, transfers, and other transactions, and

e imposinga third-party distribution requirement
akin to the three-tier system applied to alcohol
inthe U.S.

Every state with a regulated cannabis market
currently leverages inventory transparency technology.
While many states permit licensed third- party
distribution, no states exclusively require it.?

The two approaches are not necessarily mutually
exclusive, but implementing both would be duplicative

and inefficient. Therefore, when it comes to cannabis
product authentication, we recommend the federal
government embrace inventory transparency
technology and build upon states’ success, rather
than disrupting state markets by imposing an
antiquated three-tier system on a new industry.

Inventory Transparency

Since the establishment of the first state-requlated
marijuana markets in the early 2010s, state
governments and cannabis companies have deployed
sophisticated inventory transparency technology,
including track-and-trace platforms, to monitor
cannabis throughout the supply chain. This
technology is designed to resolve many of the same
authentication issues that a federal requlatory
framework must address, and more than a decade of
operational experience across dozens of states has
demonstrated this type of technology works. States
using track-and-trace systems have successfully
identified diversion, supported product recalls, and
generated market transparency data that informs
both regulatory and business decisions.

A federal cannabis regulatory system will not require
such infrastructure to be developed from scratch,
thereby avoiding disruption of existing markets. It can
build off states’ existing platforms, as well as internal
systems many companies already employ, to establish
afederal reporting layer that aggregates data states
are already collecting and makes it available for cross-
jurisdictional analysis and enforcement.

Existing state systems can be almost entirely left in
place, transmitting data directly to federal requlators
so that operators can report via a single data entry
point rather than two separate systems.

Product authentication is vital to effective
cannabis regulation, supporting nearly every
objective of requlated markets, including
product safety, youth access prevention,
marketing restrictions, and taxation.

' Strategies 64, The One-plant Solution: Recommendations for advancing a national unified cannabis policy and federal regulatory framework.

January 2026.

2 |n California, Large Cultivators (those with Type 5 licenses) can hold Type 13 distribution licenses, which allow for internal transfers, but not Type
11 distribution licenses, which are needed to distribute most products to retailers. Therefore, they are required to use third-party distributors to

send most products, including flower and finished products, to market.
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States’ data can be transmitted directly to federal
requlators, allowing operators to report via a single
data entry point rather than a separate system.

Today's inventory transparency systems perform two
critical functions that were not possible prior to the
development of such technology: (1) They relate data
across systems so that details can travel with the
products through the supply chain, and (2) they make
data visible to requlators throughout the supply chain
and in real time, monitoring products as they change
form and change hands. They follow cannabis
products from the point of cultivation or manufacture
through every subsequent transfer. Each step—
cultivator to processor, processor to retailer, retailer
to consumer—isrecorded in real time, and key data
(e.g., testing results, batch information, yield and
price data, licensing documentation, transfer history)
remain digitally attached as the product changes hands.

Effective product authentication requires data
collection at critical points of transfer and
transformation in a manner that connects each step
in the supply chain. This is current practice in most
states with requlated marijuana markets. Data such as
provenance and licensing information should be
collected at the point of cultivation; input materials,
processing records, and testing results at the point of
manufacturing; and transfer records, pricing, and
point-of-sale data at the point of retail.

Transfer events, or moments when cannabis moves
from one licensed entity to another, are the most
critical data collection pointsin the supply chain
because they are where diversion is most likely to
occur and where discrepancies between reported and
actual product volumes are most detectable.
Licensees in most state-regulated marijuana markets
are already required to track data around transfer
events, and the federal government can leverage this
infrastructure to satisfy its own oversight needs.

Every transfer should be tracked, including federal
registration numbers of the sending and receiving
licensees, the weight or unit count of the product
being transferred, its cannabinoid content and
product category, product safety information, and the
date and time of transfer.

It isimportant to collect data at multiple points and
from multiple sources (e.qg., both parties to a transfer).
A bad actor can relatively easily manipulate a single
reporting point, but manipulating multiple reporting
points throughout the supply chain is substantially
harder.

To best identify and address anomalies that could
indicate diversion or inversion, data should be
reported to the federal database on a near-real-time
basis for transfers and retail transactions. Federal
policy should establish minimum reporting
frequencies while allowing states to require more
frequent reporting if their regulatory needs demand it.

Data Analysis, Anomaly Detection, and Enforcement

The value of an inventory transparency system is not
only in the datait collects, but in what that data
reveals when analyzed in aggregate. Some states
have already implemented systems that can
incorporate statistical anomaly detection. Patterns
inconsistent with normal market behavior, such as
unusual transfer volumes, pricing outliers, or
inventory discrepancies, can be automatically flagged
for regulatory attention, enabling risk-based
investigation rather than resource-intensive random
audits. For example, the system could flag a cultivator
whose reported harvest yields are consistently and
significantly higher than average for their cultivation
type and canopy size, or a retailer whose reported
sales volumes do not match the volume of product
received from licensed processors.

Examples of data that should be captured along the supply chain for purposes of product authentication

CULTIVATION PROCESSING / MANUFACTURING RETAIL
e Plant count and canopy size e Input weight of raw cannabis and output e Unitsreceived and sold
e Harvest weight by strain e Finished product units by category e Product categories sold
e Type(indoor, outdoor, greenhouse) e Cannabinoid content per unit e Age-verification compliance
e Transfer information (destination e Transfer information (destination e Taxcollected per transaction

processor/retailer, intermediaries, etc.)

retailer, intermediaries, etc.)



A federal system that aggregates data across all
states will have substantially greater analytical power
than any individual state system because it can:

e compare patterns across markets,

e identify actors whose behavior is anomalous
relative to the national distribution, and

e trace product flows across state lines.

Federal regulators should invest in analytical
infrastructure that leverages existing data systems to
make full use of this data, including machine learning
tools that canidentify novel patterns of evasion as
they emerge, rather than flagging only the patterns
regulators already know to look for.

Benefits for Licensees, Regulators, and Consumers

A federal product authentication system based on
inventory transparency would have several benefits.

Public health and safety

Every product in the system would have a verified,
unalterable history. Contamination or testing failures
can be traced to specific batches and derivative
products, enabling precise, targeted recalls rather
than broad market withdrawals. Also, making product
data accessible via QR codes or similar mechanisms
allows consumers to verify, at point of purchase, that
what they are buying is legal, tested, and authentic.
The New York Office of Cannabis Management has
already implemented a version of this approach,
requiring electronic packaging markers that route
consumers to standardized state landing pages with
product-specific information.

Prevention of diversion and inversion

Diversion of product creates inventory gaps; inversion
introduces product with no verified origin. Anomaly
detection can identify both patterns, converting what
is currently a reactive enforcement challenge for
regulators into a proactive compliance function. This
is a critical benefit given the particularly deleterious
effect diversion and inversion have on regulated

cannabis markets. Diversion fuels the illicit market,
increasing access by minors and presenting other
public health and safetyrisks. It also undermines state
authority and diminishes tax revenue. Inversion greatly
increases the risk of unsafe products getting through
to consumers. It can also disrupt or destabilize the
market, as it enables bad actors to undercut legitimate
producers’ prices, artificially reducing market prices
and potentially driving good actors out of business.

Tax compliance

Transfer and sale records produce the data required
for federal tax collection, reducing the compliance
burden on licensees while reducing the likelihood of
tax miscalculation or avoidance.

Market transparency and public information

Several states, including Rhode Island, Colorado, and
Maine, have developed public-facing dashboards that
make aggregate cannabis market data available to
researchers, policymakers, businesses, and the
public.®*“5These dashboards report metrics such as
total sales by product category, average retail prices,
tax revenue collected, and licensed business counts,
providing stakeholders a transparent view of the
regulated market's performance. Deployment of such
aresource at the federal level would be invaluable to
public health and safety researchers, among others,
offering accurate, comprehensive data to better
inform decisions across several areas of society. For
example, researchers could track public health,
economic, and market trends across states, using
apples-to-apples comparisons. Improved market
analysis capabilities would also support policy and
regulatory development and expedite the identification
and propagation of best practices.

We recommend the federal government
embrace inventory transparency technology
and build upon states’success, rather than
disrupting state markets by imposing an
antiquated three-tier system on a new industry

3Rhode Island Department of Business Regulation, Office of Cannabis Regulation. Data.

“ Colorado Department of Revenue, Marijuana Enforcement Division and University of Colorado Business Research Division. Colorado MED

Dashboard.

% Maine Department of Administrative and Financial Services, Office of Cannabis Policy. Data.
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Efficiency of implementation

Operators in state-requlated cannabis markets are
already familiar with the tracking requirements and
data collection associated with inventory
transparency technology. A federal standard, built on
existing platforms, reduces compliance costs and
creates alevel playing field across state lines. For
federal agencies, the inventory transparency
approach is also consistent with their existing
regulatory roles. The U.S. Department of Agriculture
(USDA) already collects agricultural production data,
and the Alcohol and Tobacco Tax and Trade Bureau
(TTB)already operates reporting and registration
systems for alcohol producers. Extending these
familiar federal systems to cannabis and leveraging
existing state systems would require modification,
not reconstruction, and avoid expensive, prolonged
development and implementation of new systems.

Mandated Third-party Distribution

Another approach to product authentication typically
discussed in relation to cannabis is mandatory third-
party distribution. Unlike inventory transparency
technology, which focuses primarily on tracking
transactions, it restructures the market itself by
requiring an independent intermediary to take
possession of products and validate compliance
before they reach retailers.

This model is most commonly associated with the
three-tier system applied to alcohol in the U.S., under
which producers, wholesalers (or distributors), and
retailers must operate as separate business entities.
Therefore, understanding the history and rationale
behind alcohol's three-tier system is essential to
evaluating proposals to apply a similar framework to
the marijuana industry.

While applying a third-party distribution requirement
to cannabis would create a layer of oversight and
accountability, it does not appear to justify the

additional costs, operational complexity, and market
disruption it would produce. Especially given the
emergence of inventory transparency technology as a
stronger, more efficient alternative.

Background

The three-tier system for alcohol in the U.S. separates
the alcohol industry into three tiers: suppliers,
wholesalers, and retailers. It originated in the 1933
report Toward Liquor Control commissioned by John
D. Rockefeller, which laid out principles and a regulatory
framework that served as the basis for many of the
country's liquor regulations following the repeal of
federal alcohol prohibition.® The report favored state
control of alcohol, and the three-tier system
developed as a means for states to regulate alcohol
distribution without forming public monopolies.”

States required alcohol sales from producers to
retailers to pass through third-party distributors
because it would make tax collection easier; limit
alcohol sales to minors; ward off organized crime;
thwart private monopolies; and prevent “tied-house”
arrangements, which had led to predatory pricing and
large producers dominating local markets prior to
Prohibition.%®

It also created opportunities for oversight and
reqgulation. In addition to creating a clear chokepoint
where the federal government could apply taxes,
mandatory third-party distribution provided windows
into the chain of custody at a time when continuous-
monitoring technology was not available.

Extending familiar federal systems to
cannabis and leveraging states’ existing
systems would avoid expensive, prolonged
development and implementation of a new
federal cannabis regulatory system.

8 Mahoney, Brian. New York State Brewers Association. Understanding the Three Tier System. July 15, 2015.

7Following the repeal of federal alcohol prohibition, 18 states (known as “control states’) opted to establish government monopolies over the sale
or distribution of alcohol. The other states(known as “open” states)adopted third-party distribution requirements. States have started to retract
some of these provisions following the growth of brewpubs and craft breweries, distilleries, and wineries that offer direct-to-consumer or direct-
on-premise sales, but the basic provisions still apply to most sales and large-scale businesses.

8 Federal Trade Commission. Possible Anticompetitive Barriers to E-commerce: Wine. July 2003.

9 Tied-house arrangements are business relationships in which a retailer or distributor is legally or financially obligated to exclusively or primarily
sell alcohol from a specific producer. Such arrangements are federally prohibited under the Federal Alcohol Administration Act (27 U.S.C. Ch.

8(1X205)).
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Application to Cannabis

Mandated third-party distribution of alcohol was a
practical solution to the problems of the 1930s. Today,
government and industry both have access to
technology and other tools that were unimaginable 90
years ago. State cannabis markets and businesses are
already leveraging them, and the federal government
should follow suit.

The fundamental goals of the three-tier system—
accurate tax collection, creating opportunities for
government oversight, preventing anticompetitive
practices—can be achieved more efficiently and with
less market disruption through inventory transparency.

Tax collection

When prohibition ended, a mandatory chokepoint at
the distribution level played a critical role in the
accurate and efficient collection of taxes on alcohol.
Following nearly a century of technological
development and industry maturity, creating such a
chokepoint is no longer necessary. The federal
government and the states have demonstrated they
can collect various types of cannabis taxes without
resorting to creating artificial chokepoints.

Regulatory oversight

The three-tier system provided regulators with
windows into the supply chain at a time when
reqgulating vertically integrated entities seemed

particularly difficult. These windows were critical to
monitoring the chain of custody in the 1930s, but that
isno longer the case. The inventory transparency
requirements discussed in this paper, which are
currently in place in many state cannabis markets,
provide more insight into the supply chain than a
third-party distribution requirement ever could. Now,
requlators have a digital window into the supply chain,
with inventory transparency systems providing insight
into cannabis products and materials, including origin
and testing results, not just at a single chokepoint, but
across all licensed businesses.

Prevention of anticompetitive practices

A commonly heard defense of mandated third-party
distribution is that it prevents large, well-capitalized
cannabis producers from using predatory pricing to
undercut and control smaller retailers—a modern
analog to the tied-house problem of the pre-
Prohibition era. Predatory pricingis a legitimate
concern, but a three-tier systemis not necessary to
prevent it or other anticompetitive practices.
Inventory transparency systems can track wholesale
prices when products are transferred, giving
reqgulators the information needed to directly identify
predatory pricing behavior and take targeted
enforcement action. This achieves the regulatory
objective with more precision and fewer unintended
consequences than mandating the use of
intermediaries.

Inventory Transparency Technology vs. Mandatory Third-party Distribution

Inventory Transparency

Market Disruption .
trace infrastructure

Low — digital reporting requirements replace

Cost to Industry . .
physical intermediaries

Enforcement Model . .
across entire supply chain

Pricing Transparenc .
9 P y visible to requlators

Federal reporting frameworks can merge with

Interstate Scalability

Minimal — builds on existing state track-and-

Data-driven — statistical anomaly detection

Full — pricing data captured at each transfer,

Mandatory Third-party Distribution

Immediate, severe —forces restructuring of
vertically integrated businesses

High —wholesaler margins add layer of cost
passed on to consumers

Physical chokepoints — distributor used to
enforce compliance

Limited — costs obscured across tiers

Requiresrestructuring in every state

existing state requirements and data collection



A Problematic Solution

Mandating third-party distribution has benefits, but
ultimately it would be a less effective and less
efficient approach to product authentication than
inventory transparency. Additionally, applying a three-
tier distribution model to the cannabis industry would
introduce significant costs, operational complexity,
and market disruption while providing little or no
additional requlatory benefit. Federal policymakers
should view mandatory distribution not simply as an
outdated alternative, but as a solution whose costs
are increasingly difficult to justify in light of modern
technology.

Disruptions to state-legal businesses

More than 40 states have established regulated
cannabis markets. Combined, they have licensed tens
of thousands of operators, many of which are vertically
integrated. Imposing a mandatory distribution tier
would be profoundly and needlessly disruptive,
forcing countless state-licensed cannabis businesses
to restructure operations, renegotiate supply chains,
and absorb new costs, all while competing against an
illicit market that faces no such burden.

Supply chain disruptions and horizontal transfers

Third-party distribution requirements can reduce
supply chain resiliency and limit businesses' flexibility
to respond to changing market conditions. Under the
three-tier system for alcohol, transfers between
businesses at the same tier—such as retailer-to-
retailer or producer-to-producer transfers—are often
restricted or prohibited. Yet these horizontal
transfers can serve important business needs, such
as allowing licensees to reduce excess inventory, or
allowing one that is closing to liquidate products

through another. Recognizing these practical
limitations, many states have created exceptions to
the traditional three-tier model, resultingin a
patchwork of rules that vary considerably across
jurisdictions.”® An inventory transparency system can
provide the same level of product accountability while
allowing these transfers to occur, preserving chain-
of-custody information without imposing
unnecessary restrictions on the movement of
products between licensed businesses.

Increased costs for consumers

Studies of the alcohol industry estimate that a
mandatory distribution tier adds significant margins
at each transfer, creating costs for businesses that
are passed on to consumers in the form of higher
prices. The extent of these added costs varies by
state, type of alcohol, and type of final retail location
(bar, liquor store, etc.), but it is common for
distributors to apply a 50% markup in addition to
markups of 50% or more by retailers."'>" As a result,
consumers often pay multiples of the production cost
for the final product. Thereis also little room for the
federal government to apply a tax to cannabis, as the
added distribution costs combined with state and
local taxes could drive prices high enough to steer
consumers into the illicit market.

The fundamental goals of the three-tier
system—accurate tax collection, creating
opportunities for government oversight,
preventing anticompetitive practices—can be
achieved more efficiently and with less market
disruption through inventory transparency.

10 For example, Kansas allows inventory transfers between licensees only when a retail liquor store closes (Division of Alcoholic Beverage Control
Handbook for Retailers: Transfer of a Retailer's Stock Upon the Closing of the Business). South Carolina allows inventory transfers between retail
liquor stores that are owned by the same person (South Carolina Code of Regulations 7-300.4 Transfers of Alcoholic Liquor Between Retail
Stores). New York allows bars and restaurants to buy limited quantities from liquor stores (New York Consolidated Laws ABC §106). lllinois permits
regulators to consider acts of god (e.qg., fires, explosions, tornadoes, earthquakes, floods) when determining whether to allow a transfer of alcohol
from one retailer to another (lllinois Administrative Code Title 11 Subtitle A Chapter | Part 100 Section 100.250).

" American Spirits Exchange Ltd. Understanding Pricing in the U.S. June 5, 2022.

12 Fields, J. Understanding the Three-Tier System of Alcohol Distribution. VinePair. April 25, 2022.

8 Barclay, V. Understanding Distributor Profit, Part One: Pricing and Mark Up Structure. WineBusiness Monthly. March 15, 2003.
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Conclusion

Effective product authentication is fundamental to
any successful federal cannabis regulatory
framework. Without a reliable means of verifying
where products originate, how they move through the
supply chain, and whether they were produced in
compliance with applicable laws, requlators cannot
consistently enforce product safety standards,
prevent youth access, collect taxes, or protect
reqgulated markets from diversion and inversion. As
cannabis transitions to a unified federal regulatory
system, product authentication should be treated as a
core federal responsibility.

Fortunately, federal policymakers do not need to build
an entirely new regulatory model to accomplish these
objectives. More than a decade of experience in state-
regulated cannabis markets has demonstrated that
inventory transparency technology can provide
regulators with continuous visibility into the supply
chain while minimizing burdens on businesses. By
leveraging existing federal reporting systems, state
track-and-trace infrastructure, and modern analytical
tools, the federal government can establish a scalable
authentication framework that strengthens
enforcement without disrupting markets.

Applying the alcohol industry’s mandatory three-tier
distribution system to cannabis would move federal
policy in the opposite direction. While that framework
served important purposes following the repeal of
alcohol prohibition, the technological limitations it
was designed to overcome no longer exist. Modern
inventory transparency systems provide regulators
with greater visibility, more precise enforcement
capabilities, and substantially richer data than
physical distribution chokepoints, all while avoiding
the additional costs, operational complexity, and
market disruption that a mandatory intermediary layer
would impose.



