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In adult-use and medical cannabis, there has been 

very little data collected at the federal level. This is 

beginning to change and some data is being published 

by state regulatory agencies. Despite its legality, hemp 

has been caught up in the debate and politics around 

cannabis data collections. Standardized tools and 

systems for data collections in both sectors are simply 

not in place. 

To date, there has only been speculation as to the 

extent of the hemp-derived cannabinoid market. 

No study had been conducted to ascertain the size 

and impact of this industry on the overall Colorado 

economy. As such, Whitney Economics has combined 

its expertise and extensive data set for the cannabis 

and hemp industries, with a set of detailed interviews 

of the twenty leading manufacturers of hemp-based 

cannabinoids that are based in Colorado. 

An analysis of the Colorado hemp-derived cannabinoid 

manufacturing industry was conducted during a 

5-week period between August and September 2022. 

The objective of this report is to ascertain the total 

economic impact the hemp-derived cannabinoid 

manufacturing industry is having on the Colorado 

economy and to understand the implications that a 

ban on manufacturing and sales would have on the 

state and the industry.

In May, 2021, the Colorado Department of Public Health and Environment 
(CDPHE) had issued a policy statement that purported to ban the sale of 
converted, or synthesized, cannabinoids to consumers in Colorado.  And 
the relevant bill from the 2022 General Assembly session also proposed 
a ban on the sale and manufacture of converted cannabinoids; it was 
ultimately revised to simply require a task force to research and discuss 
this issue, and then make recommendations to the state legislature. 
There is currently a debate within Colorado State agencies as to whether 
or not hemp-derived cannabinoid manufacturing is legal within the state.

EXECUTIVE SUMMARY
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EXECUTIVE SUMMARY cont.

3) Proposed Ban Would be a Net Loss for Colorado with National and  
International Ramifications
The proposed legislation to ban the manufacturing of hemp-derived converted or synthetic cannabinoid products 

would be a net loss for the state of Colorado. It would have a negative economic impact on the state, displace 

workers, risk over $205 million in investments, and essentially transfer the industry out of Colorado and into 

other states. Any change in Colorado policy will impact supply chains across the country and beyond its borders. 

Colorado manufacturing supports demand in all 50 states and over 25 countries internationally.  

The proposed ban on manufacturing is not recommended by Whitney Economics for several reasons,  

chief among them: 

• The economic damage to Colorado would be  
too great

• There would be a shift of economic activities away from the state without addressing some of the underlying 
public safety concerns 

• A statewide ban would displace thousands of workers during a time of economic uncertainty

• A statewide ban would disrupt the hemp supply chain throughout the U.S.

The trade-off between working to address gaps in the regulatory process, versus an outright ban, is too large to 

be economically justifiable. Supporting the transition from a self-regulated industry to one that is regulated at the 

product level appears to be a good middle ground, when compared to a complete ban of the industry. 

1) Hemp-derived Cannabinoid  
Manufacturers are a Major Industry in 
Colorado
The total sales from these businesses in 2022 is 

estimated to be $527.3 million growing to $815.9 

million in 2023. The industry employs approximately 

2,600 workers, paying in excess of $136 million in 

annual wages. The largest manufacturers in Colorado 

support 24,131 acres, this does not include demand 

from smaller licensed businesses. 

2) The Supply Chain Supporting The 
Cannabinoid Manufacturing Industry  
Extends Throughout the U.S. 
Supply chain to support Colorado manufacturing 

extends throughout the United States and cannot 

currently be supported solely by Colorado farmers. 

With an economic impact estimated to be between  

$1 and $2 billion, the deployment of the hemp-derived 

cannabinoid manufacturing sector appears to be a 

major success. This success was the intention of the 

2018 Farm Bill: to create economic opportunities for 

U.S. hemp farmers and operators.

Key Contents and Findings in this Report Include:
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INTRODUCTION

The Divergence of Hemp and  
Cannabis in Colorado
Cannabis for adult-use, medical and industrial 

purposes has had a long history in the state of 

Colorado. Along the way though, the hemp and 

cannabis paths have diverged. Colorado was the first 

to legalize the production, distribution and sales of 

adult-use cannabis in the U.S. Concurrently, Colorado 

was also one of the first states to embrace hemp 

after the passage of the 2014 farm bill that enabled 

pilot programs. Colorado further demonstrated 

leadership in 2018 when the Farm Bill removed 

cannabis for industrial purposes (Hemp) from 

the Controlled Substances Act, and removed its 

Schedule One drug status.  Hemp cultivation surged 

in 2019 and created new opportunities for hemp 

farmers, processors and product manufacturers. 

However, it now appears that the divergence 

between cannabis and hemp is coming to a head. 

From Hemp Cultivation Leadership in 2016 
to Hemp Manufacturing Leadership in 2022 

Since the 2014 and 2018 Farm Bills, Colorado has 

been a leader in the U.S. in terms of hemp acres 

licensed. In 2016, the state had greater than 60% of 

the acres licensed in the U.S. Over the past 2 years, 

Colorado’s prominence from a cultivation perspective 

has diminished. In 2021, despite having a thriving 

hemp cannabinoid processing and manufacturing 

sector, hemp acres licensed in Colorado have 

declined to 9% of the total acres licensed in the U.S. 

A Decline of 95.5% in Colorado Hemp 
Acreage Since 2019
Hemp cultivation in 2022 has declined to 3,590 

(3,552 acres + 1,645,066 sq ft), resulting in a decline 

of 95.5% of acres licensed since its peak in 2019. 

While it appears that Colorado hemp cultivation 

has given up its leadership position, the hemp 

processing and product manufacturing sectors in 

Colorado have become a dominant influence in the 

U.S. marketplace. Colorado’s hemp manufacturers 

account for 32.7% of total U.S. cultivated acreage 

capacity in 2022.

State - Acres 2016 2017 2018 2019 2020 2021 2022

Colorado 5,921 9,700 21,578 80,000 62,187 21,082 3,590 

U.S. Total 9,770 25,713 78,176 522,193 497,620 234,887 

Source: Whitney Economic



© WHITNEY ECONOMICS, LLC. 2022   •   503.724.3084   •   WHITNEYECONOMICS.COM  6

Excess Cannabinoid Inventories Led to 
Collapsing Prices from 2019 through 2021
The U.S. hemp industry has evolved in the short 

period after the 2018 farm bill. Hemp cultivation and 

production for cannabinoids, while a niche market prior 

to 2018, burst onto the scene in a big way after 2018. 

Previously, hemp for fiber and grain encompassed 

a majority of the acres licensed under the 2014 farm 

bill, acre allocations in favor of cannabinoid cultivation 

surged to nearly 82% of the nation’s acres licensed. 

<source: Whitney Economics U.S. Hemp Cultivator 

Survey (2019, 2020, 2021) > With the surge in supply, 

the infrastructure required to handle the volume output 

of the farms became a limiting factor in the ability 

to bring the cultivated output to market. As a result, 

there was more supply of cultivated output than the 

processors could handle. With supply greater than 

demand, prices for cannabinoid materials collapsed, as 

did prices further down the value chain, including that 

for cannabinoid crude, distillate and isolate.

Since 2018, Federal Regulatory  
Murkiness Has Created Uncertainty  
and Impacted Growth 
Uncertainty at the federal level has also influenced 

the opportunities for cultivators and operators in the 

cannabinoid space. With the deployment of Epidiolex, 

a marijuana-based CBD seizure medication, in the 

U.S. market, the FDA determined that CBD is a drug. 

This guidance meant that marijuana-derived CBD 

could not be used as an ingredient for food or as 

a supplement, and created enough ambiguity that 

product manufacturers and investors pulled back. They 

were not interested in investing into and deploying 

products into a potentially illegal market. As a result, 

market growth has been inhibited despite significant 

demand for hemp-based cannabinoid products. 

Regulatory ambiguity at the federal level has presented 

too much risk for investors and manufacturers to 

absorb and has inhibited the growth of the market.

Uncertainty Has Driven Out Operators and 
Constricted the Market Since 2020
Uncertainties have consistently dogged hemp 

operators, both in Colorado and across the country.  

The combination of collapsing prices, a lack of 

regulatory certainty, a lack of legal certainty, a shortage 

of product development and not enough access 

to markets was too much to bear for many hemp 

operators. There has been a major pullback in the 

number of acres licensed as well as the number of 

processors in the U.S.

Source: PanXchange

0

350

400

$5.00

200

250

300

50

100

150

19
99

2000
2001

2003
2002

2008
2007

2006
2005

2004
2009

2010
2012

2011
2013

2014
2015

2016
2017

2018

All Drugs All Opioids

355

401

$4.00 $3.90

$4.27

$2.13

$0.69
$0.52

$0.18 $0.15 $0.28 $0.26

-$1.00

$5.00

$4.00

$3.00

$2.00

$2.00

$0.00

Ja
n’19

Apr’1
9

Ju
l’1

9

Oct’
19

Ja
n’2

0

Apr’2
0

Ju
l’2

0

Oct’
20

Ja
n’2

1

Apr’2
1

Ju
l’2

1

Oct’
21

Ja
n’2

2

Apr’2
2

Ju
l’2

2

Sept’2
2

BIOMASS PRICING TRENDS
Price per % of CBD - based on midpoint



© WHITNEY ECONOMICS, LLC. 2022   •   503.724.3084   •   WHITNEYECONOMICS.COM  7

U.S. HEMP ACRES LICENSED
(2016 - 2022)
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Fewer Suppliers and Reduced Hemp Biomass 
and CBD Inventories Since Peaking in 2020 
With a lack of consistent orders from product 

manufacturers, regulatory murkiness at the federal 

level, and dramatically falling prices, U.S. hemp 

cultivators and cannabinoid processors saw their 

inventories increase significantly in 2019 and again 

in 2020. At its peak there were approximately 201 

million pounds of excess hemp biomass in the U.S. 

marketplace and in excess of 1.6 million kilos of 

processed cannabinoids.

Economic Stress Drives Innovation and 
Opens New Market Opportunities in 2020
With little economic value left in the inventories of 

excess biomass and processed cannabinoids, farmers 

and processors looked for innovative ways to monetize 

their inventory. Many sold their inventory below their 

costs of production, resulting in continued downward 

pressure on prices. This unabated decline in pricing put 

many operators out of business. Others found ways to 

monetize their inventory through process innovations. 

This led to a significant increase in processed materials 

that were further refined or converted into products, 

beyond the original CBD content. These products 

included gummies, vapes and other derivative products 

containing minor cannabinoids such as CBG and 

CBN, as well as products containing other forms of  

THC beyond the traditional THC delta-9 such as 

delta-8, delta-9, delta-10 and further refined products, 

such as HHC.

Source: Vote Hemp (2016 – 2018) Whitney Economics (2019 – 2022), Randall Lusson (2021)

Source: Whitney Economics Hemp Cultivation Surveys (2019, 2020, 2021)
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Unlike adult-use and medical cannabis, hemp-based products can  
be sold in all traditional distribution channels and retail outlets.

Converted Products Were Creating 
Consistent Demand for Hemp by 2021 
The deployment of products beyond traditional THC 

Delta-9 and CBD have been a lifeline for farmers 

and processors in the hemp-based cannabinoid 

industry.  Given that all products derived from 

hemp are considered hemp, converted hemp-

based cannabinoid products found new market 

opportunities that have not been available to 

medical or adult-use cannabis operators. Hemp-

based operators were also able to conduct interstate 

commerce, rather than being restricted only to 

the markets where the products were grown and 

processed (which is required of adult-use and medical 

cannabis products). From the period from 2019 

through 2022, sales of hemp-based cannabinoids 

exploded and is estimated to be between $5.5 

- $6.5 billion in the U.S. alone. Unlike adult-use 

and medical cannabis, hemp-based products can 

be sold in all traditional distribution channels and 

retail outlets. This has given the U.S. consumer 

unprecedented access to cannabinoid products.

In 2022, a Nimble Industry Continues to 
Outpace Product Safety Regulations 
Similar to the early days of adult-use and medical 

cannabis, the pace of expansion in the hemp market 

has surpassed the ability or federal willingness to 

regulate it. As a result, some products that have 

been tested have shown discrepancies in labeling, 

cannabinoid content, the levels of THC, CBD and 

other ingredients and have shown indications of other 

“unknown substances”. These issues will require 

further regulations, as the current environment is 

self-regulated, and federal regulation stops at the 

farmgate. Regulatory ambiguity could be solved with 

greater clarity at the FDA and other federal agency 

levels. That reform has so far been elusive to date.

Adult-use and Medical Operators Have 
Pushed Back Against Hemp-Based 

Cannabinoids
As the sales of hemp-based cannabinoids increased 

from 2019 – 2022, adult-use and medical cannabis 

operators have cried foul. Many companies highlighted 

the lack of regulations have led to a “public safety 

crisis”, while others have cited the competition 

hemp cannabinoids represents and threatens their 

revenues derived from intoxicating cannabis. Most 

claims regarding a public safety crisis have gone 

unsubstantiated, in terms of what specific data they 

are citing, and what specific risks they are concerned 

about. Most public safety issues discussed were 

associated with youth access and usage by consumers 

who lack any knowledge of what they are ingesting. 

Many of these concerns can be addressed through 

basic regulations, yet it seems that adult-use and 

medical operators are calling for a complete and 

total ban on sales of hemp products, or for hemp to 

be regulated in a similar manner as a Schedule One 

narcotic. The trade-off between working to address 

gaps in the regulatory process, versus an outright 

ban, is too large to be economically justifiable. 

While it is appropriate to regulate cannabinoids, it 

seems unnecessary to force a dramatic change from 

‘unregulated’ to ‘Schedule One narcotic.’ The negative 

economic impact appears to exceed the justification.

FDA Issued a 2022 Update on Hemp-
Derived Delta-8 Products
The FDA has issued an update specifically about 

Delta-8 which provided consumers with a good 

overview for consumer awareness. The FDA has 

stated that “These products have not been evaluated 

or approved by the FDA for safe use in any context."  

Precisely the same thing can be said for almost all 

adult-use and medical cannabis products. One might 

ask, if hemp derived cannabinoid products are a risk to 

public safety, how are adult-use and medical products 

not a similar risk? The difference, adult-use operators 

would say, is that cannabis for adult-use and medical 

purposes is tightly regulated while hemp is not. Further, 
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regulation for hemp products stops at the farmgate 

and does not extend to the product levels. A lack of 

product regulation of hemp-derived products creates 

a competitive advantage for the hemp industry, and 

it may allow for the opportunities to sell potentially 

harmful products to unsuspecting consumers. 

One might ask, if hemp-derived cannabinoid products are a risk to public 
safety, how are adult-use and medical products not a similar risk?

Since 2018, State Legislatures Have Stepped 
in to Fill the Regulatory Void 
With continued regulatory murkiness around hemp 

at the federal level, pressure has mounted on state 

legislators to take action. State legislatures have 

been compelled to address issues surrounding hemp 

cultivation and product manufacturing on their own. 

The result is an inconsistent patchwork of regulations, 

from state to state.  So far, 36 states allow for the 

sales of hemp-based cannabinoids and converted 

cannabinoids in either a regulated or loosely regulated 

manner.  Other approaches by states include:

• Prohibiting the sales of products that compete with 
cannabis products until a tax program has been 
developed and implemented

• Implementing moratoria on the cultivation of hemp

• Proposing the ban on sales of hemp-based 
cannabinoids within the state but allow for 
manufacturing and processing for out-of-state 

export 

Since 2020, State Legislative Actions  
Have Impacted the Hemp Industry at the 
National Level
With the regulatory uncertainty already high due to 

federal inaction, additional uncertainty around state 

regulations has negatively impacted the national 

hemp industry. Within this dynamic and changing 

environment, many operators cannot formulate 

meaningful long-term plans, or even short-term 

operational strategies, as they are not sure what 

the rules will be in three months, six months or 

a year. The market is understandably seizing up, 

with investments planned for hemp projects now 

allocated elsewhere. At a time where, in order to 

accelerate the growth of the market, supportive 

policies are necessary, more restrictive measure are 

being put in place that are doing just the opposite. 

Data show that these policies are suppressing 

the growth and expansion of the industry,

What are the Impacts of this Environment of 
Uncertainty?

• The lack of investment and deployment of the 
hemp infrastructure impacted the economic 
potential of U.S. hemp industry by $20 - $25 billion 
in 2021 alone. This is as large as the entire legal 
U.S. sales of the adult-use and medical cannabis 
retail industry.

• Uncertainty at the state level has reduced acreage 
and business licenses.

• Colorado operators have begun transferring 
operations and resources to other states as a risk 
mitigation strategy.

• Operators in Colorado are delaying renewal of 
leases and equipment purchases.

• Operators in Colorado are also forgoing GMP, 
CGMP and other Certification efforts and instead 
are focusing on legal and other risk mitigation tactics.

• Colorado operators are reducing headcount and 
redeploying workers to other states.

In 2022, A Lack of Data has Led to Greater 
Uncertainty
Due to the federal illegality of cannabis at the federal 

level, most federal agencies are not allowed to collect 

data on the economics of cannabis. There are a 

handful of NAICS codes (North American Industrial 

Classification System) that are used to track the flow 

of goods and services throughout an economy, but 

there is currently only a very limited ability to track 

such things as revenues, employment, economic 

impact, taxes and the flow of cannabis goods and 

services throughout the economy. As a result, most of 

the data gathering has been in the form of meticulous 

manual data collection: compiling data from state 

regulators, parsing together point of sale data, and 

conducting business and consumer surveys. With 
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the lack of centralized data in the marketplace, it is 

understandably tough to be able to ascertain risks felt 

by operators, investors and stakeholders participating 

in the hemp industry. This lack of basic economic 

measurements has led to even greater uncertainty.

Access to Data is Limited and Some States 
Report Better than Others
In adult-use and medical cannabis, there has been 

very little data collected at the federal level. This is 

beginning to change and some data is being published 

by state regulatory agencies. Because hemp is a 

federally legal agricultural crop, the ability to analyze 

the market is limited to the data that is collected by 

the USDA. This data is recent and not comprehensive, 

as it only goes back to 2021, the whole industry has 

very few NAICS codes and, unfortunately, despite its 

legality, hemp has been caught up in the debate and 

politics around cannabis data collection. A few teams of 

analysts, like the one at Whitney Economics, have been 

manually collecting data at the state level since 2019. 

Published data is largely limited, however, to the higher 

aggregated levels, and it does not include sales data at 

the product manufacturing or retail levels. This manual 

collection of regulatory and economic data is further 

supplemented by regular surveys of cannabis operators 

and stakeholders. This ongoing research is inspired by 

the lack of available, accessible data. The lack of data 

has hindered the ability to analyze the hemp market, 

and has limited the ability to provide useful, timely 

insights to regulators and policy makers on key issues, 

including the impacts of policy changes on the industry.

Colorado Proposes Ban on Manufacture of 
Hemp-derived, Converted Cannabinoids in 
2022-2023
In May, 2021, the Colorado Department of Public 

Health and Environment (CDPHE) had issued a 

policy statement that purported to ban the sale of 

converted, or synthesized, cannabinoids to consumers 

in Colorado. And the relevant bill from the 2022 

General Assembly session also proposed a ban on 

the sale and manufacture of converted cannabinoids; 

it was ultimately revised to simply require a task force 

to research and discuss this issue, and then make 

recommendations to the state legislature. There is 

currently a debate within Colorado State agencies 

as to whether or not hemp-derived cannabinoid 

manufacturing is legal within the state. In public 

comments, the Colorado Department of Health 

and Environment (CDPHE) has stated that they 

understand the manufacture of hemp-derived or 

converted cannabinoids to be illegal, and they are 

seeking legislative clarity. There are now proposed 

legislative concepts that extend these restrictions 

and prohibitions into the production and manufacture 

of products containing these ingredients. To this 

point, insufficient data has been provided with 

regard to the economic impact of this legislation.

Lack Of Data Is Leading to Poor Policy 
Decisions and Misunderstandings
The data suggest that the proposed ban has the 

potential to do far more economic harm than 

good, while still not meaningfully addressing 

the public safety and regulatory concerns that 

drove the initial legislation. We should point out 

that much of the narrative associated with this 

conversation has been qualitative in nature, but not 

supported by data. Depending upon their source, 

qualitative inputs can lead to the development 

of uninformed policies that do not support larger 

public safety goals or regulatory objectives. 

The Intention of this Report is to Fill the  
Void with Data
This project was born as a result of the lack of data 

on the hemp-based cannabinoid market in Colorado.  

Most estimates have vastly underestimated the 

amount of revenue being derived from Colorado’s 

hemp processing and manufacturing industry. To 

date, there has only been speculation as to the 

extent of the hemp-derived cannabinoid market. 

No study had been conducted to ascertain the size 

and impact of this industry on the overall Colorado 

economy. As such, Whitney Economics has combined 

its expertise and extensive data set for the cannabis 

and hemp industries, with a set of detailed interviews 

of the twenty leading manufacturers of hemp-based 

cannabinoids that are based in Colorado.
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OBJECTIVE OF THE REPORT

DATA AND FINDINGS

The objective of this report is to ascertain the total economic impact the hemp-de-
rived cannabinoid manufacturing industry is having on the Colorado economy and to 
understand the implications that a ban on manufacturing and sales would have on 
the state and the industry.

Limitations in scope
The quantitative economic impact research from our 

fact finding was limited to the following items:

• Annual revenues

• Total labor demand

• Total wages paid

• Total amount investment into each company

• Total amount of raw material required to support 
the company

• The total amount of acres required to produce the 

raw materials

In addition to the above mentioned specific quantitative 

data points, some qualitative data were gathered from 

interviews. These data include: 

• Operators' opinions on the state’s support of their 
industry, 

• Key regulatory and strategic issues facing 
operators, 

• Whether or not they will remain in Colorado, and 

• The worries that keep them up at night. 

Qualitative data has revealed some useful insights into 

the mindset of Colorado hemp-derived cannabinoid 

manufacturers.

Colorado’s Hemp-derived Cannabinoid 
Manufacturing Sector by the Numbers
Key data and insights can be gleaned from the results 

of the August-September 2022 survey of cannabinoid 

manufacturers conducted by Whitney Economics. 

When combined with additional analysis of state hemp-

cannabinoid, consumables and converted markets, 

the following data describes the hemp-derived 

cannabinoid market in Colorado. The data reveal 

two starkly different futures for hemp cannabinoid 

manufacturing companies in Colorado. If converted 

cannabinoids are no longer legal to manufacture 

in the state, the data show a significant decline in 

the industry. Conversely, if converted cannabinoids 

are allowed to remain in the state, then there is the 

potential for significant and sustained growth.

Total Hemp-derived Cannabinoid Manufacturing 
Revenues: Either 55% Growth or 83% Decline
With total revenues in 2022 forecasted to be $526 

million dollars, which is a year over year increase of 

42%, most policy makers and regulators underestimate 

the value of the hemp-derived cannabinoid market. 

55% Growth Scenario: Forecasts for 2023 

indicate another 55% year over year increase. This 

forecast assumes that Colorado will not restrict 

production of hemp-derived cannabinoids. 

83% Decline Scenario: If restrictions are 

implemented, forecasts are expected to decline by 83% 

to 89%. This would be a decline of nearly $430 million 

in sales. Consistent responses indicate that this would 

not represent a decline on a national level, but rather a 

shift of activity away from Colorado.
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Colorado Cannabinoid Manufacturing Sector 
has an Extended Supply Chain Throughout 
the U.S.
Few converted cannabinoid retail sales are made within 

the state (due to local ordinances). There are significant 

amounts of B2B sales. CBD can be sold within the state 

for retail purposes via the marijuana regulated system. 

However, a majority of Colorado manufacturer sales of 

CBD and converted cannabinoids are made in other 

states. Of the self-reported and estimated sales of 

$526.6 million for Colorado operators, $49.9 million, or 

approximately 9%, was reported to be within the state.

National Demand Support by Colorado 
Manufacturers is Too Large to be Supported 
Exclusively by Colorado farmers.
While some Colorado hemp farmers do supply into 

the cannabinoid market, at 3,590 acres licensed, the 

Colorado hemp supply chain is far too small to support 

the state’s cannabinoid manufacturing sector. In fact, 

either directly or indirectly, Colorado cannabinoids 

support 32.7% of all hemp-based cannabinoid 

licensed output capacity in the U.S. This equates 

to 24,131 acres. Overall raw material demand that is 

required by Colorado manufacturers equates to nearly 

seven times the hemp cultivation output capacity of the 

entire state. Any change in Colorado policy will impact 

supply chains across the country.

Major Colorado Cannabinoid Manufacturers 
Spend Nearly $200M Annually on Raw 
Material Supply 
Although there are hundreds of smaller operators, 

the major manufacturers and processors in Colorado 

will spend in excess of $170 million in raw materials in 

2022. This is expected to increase again in 2023 as 

demand is forecasted to grow. This demonstrates that 

these businesses have significant purchasing power 

and are investing heavily into the Colorado economy.

Source: Whitney Economics Colorado hemp-based cannabinoid survey

Source: Whitney Economics Colorado hemp-based cannabinoid survey

Revenue ($mil) 2021 2022 2023e

Major Manufacturers (interviewed) $163.27 $253.50 $421.50

Other Major Manufacturers $117.91 $183.08 $304.42

Remaining Smaller Licensed Operators $90.00 $90.00 $90.00

Total in Colorado $371.18 $526.58 $815.92

Raw Material Cost 2022

Major Manufacturers (interviewed) $99,662,100

Other Major Manufacturers $71,978,183

Remaining Smaller Licensed Operators N/A

Total in Colorado $171,640,283

Biomass Consumption 2022 Acre Equivalent Percent of U.S. Notes and Assumptions: 

Major Manufacturers 
(interviewed)

28,023,286 14,012 19.0% Estimate 90k acres  
total U.S. (2022)

Other Major Manufacturers  20,239,040 10,120 13.7% 82% of U.S. is cannabinoid

Remaining Smaller Licensed 
Operators

N/A   Total U.S. cannabinoid acres: 
73,800 (2022 est)

Total in Colorado               48,262,325                      24,131 32.7% Output/Acre: 2,000 lbs

Colorado 
Only 

Sales
$49,889,500
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The Cannabinoid Industry in Colorado 
Employs 2,600 Workers Paying $136  
Million in Wages 
Conservative estimates indicate that the Colorado 

cannabinoid market employs over 2,600 workers and 

pays in excess of $136 million in annual wages. 

Colorado Cannabinoid Manufacturers Pay 
Well Above Average Wages 
Many of these employees work for small businesses, 

which are paying above market wages. The current 

national average wage for the U.S. hemp industry is 

$18.19 per hour. The average hourly wage of a small 

operator is $23.50, while larger firms pay an average  

of $27.93 per hour. Colorado minimum wage will be  

at $13.65 in 2023.

The Colorado Hemp-based Cannabinoid 
Market is Already Worth Billions
There is a multiplier effect for revenues derived from 

the processing and manufacture of products containing 

hemp-derived cannabinoids. Similar to adult-use and 

medical cannabis, the multiplier factor is 2.8x. This 

means that for every dollar of revenue derived by this 

sector, there is an additional $2.8 dollars that follows 

through the Colorado economy. For example, the 

$526.6 million in revenue in 2022 results in an overall 

economic impact of $1.5 billion. This simple calculation 

shows that the Colorado hemp-derived cannabinoid 

industry is already a multi-billion dollar market.

Employment 2022

Major Manufacturers (interviewed) $28,056,090

Other Major Manufacturers $20,262,732

Remaining Smaller Licensed Operators $87,984,000

Total in Colorado $136,302,822

Employment 2022

Major Manufacturers (interviewed)                             483 

Other Major Manufacturers                             349 

Remaining Smaller Licensed Operators                         1,800 

Total in Colorado                         2,632 

Multiplier Effect (2.8x) 2021 2022 2023

Major Manufacturers (interviewed) $457.14 $709.80 $1,180.20

Other Major Manufacturers $330.16 $512.63 $852.37

Remaining Smaller Licensed Operators $252.00 $252.00 $252.00

Total in Colorado $1,039.30 $1,474.43 $2,284.57

OBSERVATIONS AND  
POLICY RELATED ISSUES
In addition to the quantitative data derived from the 

surveys, there were multiple qualitative observations.

Will Colorado’s Cannabinoid Industry be 
Banned Overnight?
One of the major concerns voiced by Colorado hemp 

industry participants was that legislation would enact 

an immediate ban, moving their business from legal 

one day, to illegal the next. This concern is creating 

a significant impact not only on the operators 

themselves, but on their ancillary service providers. 

This group includes vendors like equipment 

manufacturers, HR and payroll services and 

transportation and packaging suppliers. To date, the 

top twenty cannabinoid manufacturers in Colorado 

have invested over $205 million into their operations. 

Most of this investment would be lost if an immediate 

ban went into effect.

Total Investment 
into Business

Major Manufacturers 
(interviewed)

$205,200,000
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Hemp Critics Raise Public Safety Concerns; 
Cite Only Economic Examples 
Colorado hemp operators have indicated that 

there appears to be a bias in favor of adult-use and 

medical cannabis operators when it comes to hemp 

policy.  On the surface, most anti-hemp arguments 

center around the public safety risks. However, 

most details center around impacts to market share 

and regulator costs. Legislators are responding to 

qualitative public safety concerns not realizing that 

they may be coming from individuals who, in some 

cases, may have conflicting economic interests. 

Hemp Cannabinoid Manufacturers Test 
Frequently and are Calling for Regulation
Over time, data has consistently suggested that 

public safety issues largely originate from illicit and 

unregulated sources. From a public safety point of 

view, the major converted cannabinoid producers 

in Colorado test their products and materials an 

average of 3.9 times before sale into retail channels.

The hemp cannabinoid industry is also calling for 

restricting access to minors and for greater truth-in-

labeling rules. This would indicate that a transition 

from self-regulation to some form of greater oversight 

would be both welcome and orderly. Given that 

hemp processing and manufacturing is a viable 

agricultural commodity that generates billions

 in economic activity each year, re-criminalizing 

hemp and regulating it similarly to a Schedule 

One drug would not be economically justifiable.

Every Colorado hemp operator that participated in the 

survey called for increased regulations and controls, 

only not to the extent that hemp is re-criminalized 

and treated the same as a Schedule One drug. If 

state policies only serve to address a small portion 

of the sales of hemp products in state, and at the 

same time have the potential to reduce economic 

activity in Colorado, is this an equitable trade off?

Factual Counter Narrative: MSOs 
Have Embraced Hemp-Derived 
Cannabinoids in Other States

Much of the narrative has been that hemp and adult-

use cannabis are competing markets, However, 

given that there are significant differences in the 

distribution channels and consumer archetypes, 

there is not as much overlap as is assumed. Sales are 

made to different consumers and even in different 

distribution and retail channels. Additionally, major 

adult-use cannabis MSO (Multi-State Operators) 

are leveraging the Colorado based hemp-derived 

cannabinoid products to introduce their brands 

and secure market share in other states. If a public 

safety crisis exists in Colorado why would major 

cannabis operators sell and promote these products 

elsewhere? Yet, in Colorado, these same adult-use 

brands are lobbying for a ban of these products in 

the marketplace. Given that there are differences 

in consumer types as well as with distribution 

channels, it appears on the surface that adult-use 

cannabis and hemp-based products can coexist.

If major adult-use cannabis operators are arguing that a public safety crisis 
exists in Colorado, why would these same major cannabis operators sell and 
promote these products in other state markets?

Hemp-derived Cannabinoid Manufacturers 
Feel Their Industry Doesn’t Receive 
Equitable Support 
Responses to the survey question on whether or 

not the state of Colorado supports the hemp-based 

cannabinoid industry indicated that most operators 

feel they are not supported. The respondents did 

not feel that this was borne out of ill-will, but more a 

result of the lack of understanding about the industry 

that could be solved with greater education.

Average Times Tested  
Before Consumer

3.90
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Regulators and Legislators are Viewing 
the Industry as the Same as Adult-use and 
Medical Cannabis: A siloed market
Policy makers appear to view hemp derived 

cannabinoid manufacturing as a siloed market as 

though the supply chain is contained solely within the 

state, similar to how cannabis is regulated in Colorado. 

In fact, the hemp supply chain extends throughout the 

U.S., which means that a significant change in policy in 

Colorado would have ramifications for hemp cultivators 

and processors far beyond the borders of the state. 

Will a Cannabinoid Manufacturing Ban 
Increase Public Safety?
Given that respondents overwhelmingly stated that 

they will supply the U.S. from other jurisdictions, it 

does not appear that the banning of manufacturing 

in Colorado would increase public safety. However, 

efforts to limit access to minors, and holding suppliers 

accountable to labeling and product content 

would be a more effective path to increase public 

safety and would have the support of the major 

manufacturers who were interviewed for this report.

12.5%

87.5%

IS COLORADO SUPPORTIVE 
OF THE INDUSTRY?

Yes No
Source: Whitney Economic

11.1%

5.6%

83.3%

WILL YOU LEAVE THE STATE?

Yes No Maybe

Source: Whitney Economic

How Would Colorado Manufacturers  
Respond to a Ban?
A significant majority of operators indicated 

that they will leave the state of Colorado if the 

legislature enacts a ban on manufacturing. Many 

organizations have already developed plans or 

have began the process after the last time a similar 

manufacturing ban was proposed. Businesses have 

scaled back their hiring as well, and have advised 

their workers of the potential outcome of having to 

leave the state. Many respondents indicated that 

the ban in Colorado would shift the supply to other 

states.  Of the many states that were mentioned as 

possible destinations, Florida was most commonly 

cited, due to its laws favoring hemp-derived 

cannabinoid processing, manufacturing and sale.

In Colorado, the Hemp Industry Is Meeting 
the Intention of the 2018 Farm Bill: to 
Create Economic Opportunities for U.S. 
Hemp Farmers and Operators
With a major market supporting thousands of jobs, 

a supply chain throughout the U.S. and consumer 

support in the U.S. and more than 25 countries, 

it appears that the U.S. hemp-based cannabinoid 

manufacturing industry is meeting the intention of 

the 2018 Farm Bill. By banning the manufacture of 

these products in Colorado, state lawmakers are 

either preventing or severely limiting access to 

international markets. At the same time the USDA, 

Foreign Agricultural Service and other market access 

programs are trying to promote American made 

hemp-based products. Therefore, it appears that 

state policies are conflicting with federal policy.
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CONCLUSION

Cannabinoid Processing and Manufacturing 
Is Viable in Colorado
Despite the federal regulatory uncertainty and the 

dynamic market conditions, falling prices and conflict 

between adult-use/medical cannabis and hemp, the 

Colorado hemp-derived cannabinoid manufacturing 

sector has quickly evolved into an economically viable 

and sustainable industry. With a national supply chain 

and a global marketplace, this sector has had a positive 

economic contribution to the state of Colorado.

Economic Impact of Hemp Cannabinoid 
Processing and Manufacturing on Colorado
In addition to employing over 2,600 workers, 

generating $136 million in wages in Colorado, 

the influence of this industry is felt beyond state 

borders. The $1.5 billion economic impact of hemp to 

Colorado’s economy is significant enough to justify 

more favorable policies, not less favorable ones.  

Near-Unanimous Concerns from Colorado 
Hemp Cannabinoid Processors
When asked, nearly every respondent said that a 

ban on manufacturing in Colorado would result in 

them completely exiting the state, taking with it the 

jobs, taxes and economic contributions with them. 

Public safety is a concern of every company 
contributing to this report. 
The proposed ban on manufacturing is not 

recommended by Whitney Economics for several 

reasons, chief among them: 

• The economic damage to Colorado would be too 
great

• There would be a shift of economic activities away 
from the state without addressing some of the 
underlying public safety concerns 

• A statewide ban would displace thousands of 
workers during a time of economic uncertainty

• A statewide ban would disrupt the hemp supply 
chain throughout the U.S.

The trade-off between working to address gaps in the 

regulatory process, versus an outright ban, is too large 

to be economically justifiable. Supporting the transition 

from a self-regulated industry to one that is regulated at 

the product level appears to be a good middle ground, 

when compared to a complete ban of the industry. 
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Whitney Economics was selected to provide a 

report on the economic impact of the Hemp-based 

cannabinoid industry in the state of Colorado. 

With a demonstrated track record of creating 

unbiased economic reports in the cannabis and 

hemp for industry groups and officials at every level 

of government, Whitney Economics is uniquely 

positioned to assess the market from an operational 

and policy perspective.  Whitney Economics has 

dedicated resources for the ongoing collection 

and analysis of the cannabis and hemp industries, 

both in the U.S. and internationally. As such, we 

have an extensive database upon which to draw.

NOTES ON DATASET
•  As part of this report, Whitney Economics conducted 

interviews with executives at twenty leading hemp-based 
cannabinoid companies in Colorado. These interviews 
took place over a five-week period during the months of 
August and September 2022. An additional thirteen major 
manufacturers were identified but not interviewed.

•  Whitney Economics also took data from previous national 
surveys of hemp cultivators and processors from 2019, 
2020, 2021 and Q1 2022, in order to make several 
calculations, including average number of employees at 
small manufacturing operations. This survey data was also 
used to calculate the average hourly wages of smaller 
operators.

•  Whitney Economics also supplemented the data with 

observations and data from other markets both on the adult-

use and medical industries as well as with the industrial hemp 

industry, much of which came directly from state and federal 

regulators.

NOTES ON DATA FROM INTERVIEWS
•  All data from surveys was self-reported: some data was 

independently verified, while some was unable to be 
verified.

•  Data was then aggregated based on the interviews and THEN 
included in economic models to determine impacts

•  Whitney Economics compiled confidential information from 
these interviews and the information is tightly restricted in 
its use and confidentiality. 

•  No specific company or data is mentioned in this report  

as a condition of receiving unprecedented access into  

these businesses.

NOTES ON ‘OTHER MAJOR MANUFACTURERS’
•“Other Major Manufacturers” estimates on revenue and 

employment were made based on the averages of the 

interviewed Major Manufacturers 

NOTES ON SMALL OPERATORS
•  Smaller License estimates for employment were based on 

the Colorado and national survey results from the Whitney 
Economics 2022 Hemp Cultivation and Processing Survey. 

•  Average wage data for smaller licensees were taken 
directly from the survey results (for small operators), 
whereas the average employment (3 employees per firm) 
was intentionally reduced to less than half of the national 
employment averages (6.6 employees per firm). 

•  This was intentional to drive conservatism in the numbers. 

•  Most small firms have a minimum of 2 – 3 employees 
(including ownership).

•  Smaller License revenues were also estimated. 

•  Small operator revenues were assumed to be only the 
amount of revenue required to support the wages for three 
employees and did not include cost of materials, rent or 
any other expenses other than labor.

•  No interviews were conducted with small licensees  

in Q3 2022. 

NOTES ON CALCULATION OF ECONOMIC IMPACT
•  Economic impact relates in part to employment, revenues 

of operators, the amount of suppliers into the market and 
the total costs of raw material inputs. It also examines 
the direct and indirect effects from the industry, such as 
ancillary services.

•  Whitney Economics applied a multiplier effect to 
the revenues derived from the hemp cannabinoid 
manufacturing sector. 

•  Whitney Economics has previously calculated the multiplier 

effect for cannabis. This established cannabis multiplier (2.8x) 

was applied to the hemp revenues to ascertain the direct and 

indirect effects of the proposed legislation.

 ɏ For comparison’s sake, the multiplier effect of the 

construction industry is 1x and the multiplier effect of a 

national park relative to the local economy is 6x.

APPENDIX 

Methodology
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GENERAL:
• Length of time in business?

•  How much have you invested in your business so far  

(round number)?

SALES:
•  Total revenue from hemp-based cannabinoid products, 

both in Colorado and in other states.

• Total number of states shipped to.

•  Breakdown of revenues from direct to customer (D2C) 
versus wholesale

• Year over year (YoY) growth rates for past 2 – 3 years

• Are you shipping internationally?

EMPLOYMENT:
•  Total number of full time (FTE)  

and part time employees (PTE).

• Total wages paid.

• Do you provide benefits?

SUPPLY CHAIN
• Total number of famers supported.

•  Total number of CBD processors used 
 (if not done in house).

• Total spends (costs) to other suppliers.

• Total biomass spends.

• Total biomass required.

OTHER:
• What are the key issues your business is facing today?

•  Do you feel that the state of Colorado is supportive of  
your industry?

• What is your greatest threat to your business?

•  Are you willing to leave the state, if necessary, in order to 
continue in operation?

APPENDIX 

Survey Questions
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Beau Whitney, Cannabis Economics, Operations 
and Supply Chain Expert
Beau Whitney is the founder and Chief Economist 

at Whitney Economics, a global leader in cannabis 

and hemp business consulting, data, and economic 

research. Whitney Economics is based in Portland, 

Oregon.

Serving an international clientele, Beau is considered 

one of the leading cannabis economists in the 

U.S. and globally. His applications of economic 

principles to create actionable operational and 

policy recommendations has been recognized 

by governments, and throughout the economic, 

investment, business communities. Beau recently 

spoke about cannabis economics at the United 

Nations.

His white papers analyzing the adult-use, medical and 

industrial cannabis markets have been referenced in 

the Wall Street Journal, Washington Post, New York 

Times, USA Today, the Associated Press, as well as in 

leading cannabis industry publications. 

Beau Whitney is a member of the American Economic 

Association, the Oregon chapter president of the 

National Association for Business Economics, is a 

member of multiple regulatory advisory committees 

throughout the U.S. and participates on the Oregon 

Governor’s Council of Economic Advisors. 

Beau has provided policy recommendations at 

the state, national and international levels and is 

considered an authority on cannabis economics and 

the supply chain.

Statement Of Conflicts
Whitney Economics does not take a position on this 

issue of cannabis legalization, however there are 

potential conflicts while presenting economic and 

market analysis.

•  Whitney Economics receives compensation for business and 
economic analysis of the cannabis industry, including for this 
report.

•  Mr. Whitney has previously held positions and licenses within 
the legal regulated cannabis industry.

•  Mr. Whitney currently has investments in a cannabis 
investment fund, Mantis Growth Investments, and he is a 
member of the fund’s Board of Directors.

•  Mr. Whitney serves in an unpaid role as Chief Economist for 
the National Industrial Hemp Council.

•  Mr. Whitney serves in an unpaid role as Chief Economist for 
the National Cannabis Industry Association 

•  Whitney Economics is a member of the European Industrial 
Hemp Association.

•  Mr. Whitney is a founder of Every Day Hemp Company.  
An Oregon-based manufacturer of hemp based  
plastic products.

Beau Whitney 
WHITNEY ECONOMICS
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APPENDIX

Sources 

Hemp Acres Nationally
https://newfrontierdata.com/cannabis-insights/midterm-review-a-2022-u-s-hemp-production-outlook/#:~:text=51%2C016%20
acres%20licensed%20(down%2053%25%20from%20107%2C702%20in%202021).

FDA
https://www.fda.gov/consumers/consumer-updates/5-things-know-about-delta-8-tetrahydrocannabinol-delta-8-thc#:~:text=1.,sold%20
online%20and%20in%20stores.

https://www.fda.gov/news-events/public-health-focus/fda-and-cannabis-research-and-drug-approval-process

https://cbdthinker.com/is-delta-8-thc-legal/#:~:text=Delta%2D8%20is%20currently%20legal,%2C%20Tennessee%2C%20

Texas%2C%20Virginia%2C

Colorado
https://cdle.colorado.gov/wage-and-hour-law/minimum-wage

https://news.bloombergtax.com/payroll/colorado-to-raise-state-minimum-wage-to-13-65-in-2023

Hemp Surveys (Whitney Economics)
Whitney Economics U.S. Hemp Cultivator and Processing Surveys (2019, 2020, 2021, 2022)


