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Changes in Local, State and National Cannabis Rules Drive
Market Prices and Quantities

* California’s medical retailing operated with few enforceable
regulations for two decades before adult use cannabis opened in 2016.

« California, has implemented an elaborate transformation of a large
and long established cannabis industry.

« Full permanent licenses are not yet fully implemented
* The illegal segment continues to provide robust competition

* The legal segment has falling costs, other than costs of regulatory
compliance and taxes, which are substantial

* The economic issues are both standard and unique... fascinating for
an economists and important for the state and more broadly



1. California law In early 2016 authorized new taxes and regulations on the
two decade old “medical” marijuana system.
2. Vote In Nov. 2016 authorized legal recreational cannabis and revised rules;
3. Law In Summer 2017 set new rules that are now being implemented.
4. January 2018 taxes apply and rules are being gradually implemented
5. July 1 new packaging, testing and licensing rules apply
6. January 1, 2019 full implementation . Testing limits are tight, impose high
- costs, and cause high failure rates.
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Cannabis retailer costs before regulations and taxes (2017)

Estimated average retailer direct operating costs per Ib.

Raw material supply cost

Sales, general, and admin costs
Delivery costs

Total retailer direct costs per Ib.

Net income ... returns to risk (residual)

Total retailer revenue per Ib.

$1,350
$1,470
$180
$3,000
$600
$3,600




Estimated annual California retail cannabis quantities, prices and revenues,

late 2017
. Retalil
Flower

Segment Share eun/afent Retail price revenue

Thousand i
Percent oounds $/Pound $ Billion

Medical cannabis 25 700 3.600 $2.5

2,360
Unlicensed cannabis 75 2,100 (~66% of $5.0
medical price)
Total cannabis market 100 2,800 2,667 $7.5

(~average)




Basic simulation approach to project impacts of legalization,
taxes and regulations on prices and quantities

Start with data-linked initial position for prices and quantities

Specify a supply and demand structure with links from farm and
processor supply through distribution, testing and retail to consumer
demand for legal and illegal segments

Specify market shares and sets of cost-side and demand elasticities

Specify tax shocks and regulatory shocks to marginal costs and
willingness to pay or guantity demanded.

Solve for endogenous changes in prices and quantities in each segment
Attribute impacts to particular taxes and regulations



Marginal costs side shifts for legal regulated cannabis
(These must be quantified)

1. Better access to outside capital

2. More access to mainstream farm and management expertise
3. Lower security costs (use of police for security)

4. Access to legal system for contract dispute settlement

5. Lower costs of largescale and open promotion, distribution and retail



Positive Demand side shifts to legal purchase
(These must be quantified)

1. Tourists have more information than in illegal market
2. Convenience for mainstream shoppers

3. Product safety because of testing

4. Purchase safety and security

5. Consumers avoiding dealing with criminals in private transactions



Based on new California rules, buyers entering or remaining in the
medicinal segment may include:

Buyers who wish to possess up to eight ounces

Buyers who want to buy edibles more potent than those allowed for
adult-use purchase under the regulations

Buyers who wish to possess open containers in a vehicle

Buyers who are between 18 and 20 years of age

Buyers for whom a medicinal retail establishment is more convenient

Buyers who want medicinal designation of use for personal acceptance

Buyers for whom expected annual sale tax payments exceeds cost of
acquiring medical use permission and certification (More than ~$1,200 per
year about 4 oz.; assuming annual cost of medical permission and
government card is about $100)



A few of the regulations for testing, wholesale and retail

Impact Variable

Regulations

1. Maximum batch size for mandatory testing

2. Retailer-to-consumer delivery restrictions

3. Security video archival requirements

4. Cannabis storage & disposal requirements

5. Hours-of-operation retail restrictions

e 50 Ib. maximum batch size

e Cars only ° Lockboxes required

e 1280x720, 15fps * 90 days archive

e Before disposal, all cannabis waste
must be:

1. Rendered unrecognizable and
unusable

2. Disposed of by a licensed waste
hauler, with documentation

e 6am-10pm



Testing cost calculations

Itemized testing compliance costs

Max batch size to be tested

Testing costs per Ib. marketed

Cost of lost inventory, per Ib. marketed

Total cost per Ib. marketed

Proposed regulations
50 Ibs.

$37

~$120

$157




Summary of taxes and regulatory costs for California cannabis markets

Medicinal Adult use Illegal
Value
segment segment segment
$/Pound (dried flower equivalent)
State cultivation taxes 148 148 0
Local cultivation taxes 128 128 0
Cultivation regulatory compliance costs 50 50 0
Manufacturing taxes & compliance costs 95 95 0
Te_stlng compliance costs, including cost of 157 157 0
rejected product
Distribution and retail compliance costs 167 167 0
Percent

EXxcise tax rate 15 15 0
Sales tax rate 2.1 8.3 0

Local percentage taxes and fees 7.8 8.2 0




Data and Parameters for Simulation of Impacts

Value Medicinal ﬁscéult Illegal
Demand shifts (quantity) from legalization 0% 30% 0%
Cost shifts due to legalization -10% -10% 10%
Cost shifts due to regulations -2% -2% 0%
Willingness to pay shifts from regulation & testing 6% 6% -6%0
Demand shifts from hours limits -2% -2% 1.5%




Data and Parameters for Simulation of Impacts

Value Medicinal  Adult use Illegal
Own price supply elasticities (3 year horizon?) |5 5 5
Elasticity of substitution in demand 5 2 2
Conditional expenditure elasticities 1 1 1
Implied own price elasticity of demand, each

segment (given initial shares) -2.5 -2.6 -1.3
Demand elasticity, all cannabis combined -0.2 -0.2 -0.2
Income elasticity 1.0 1.0 1.0




Effects of Substitution across Cannabis Markets on Impacts of
Legalization and Taxation, and Regulations

The unconditional cross-price Marshallian demand elasticity between medicinal and illegal

cannabis is:

Nmi = }?:;J_E + H"?a'{.]- -+ 'E‘.} . {5}

We can rewrite equations (4) and (5), using conditional Slutsky equation under unit conditional
expenditure elasticity, 15, = Mism — Wi, @and 5, = M — Wi, and the conditional Hicksian
cross-elasticity of demand, .5 = w;oy;, where o ; is the conditional elasticity of substitution

of group j and k, with the homogeneity condition, which implies in the three factor case, 17,5, =

—1,5 — Nisa, and the symmetry condition, g, = O.,;, as:

S i i &
Mmm = —WiOp; — WqOnpa + Wye and (6)

- i *
HNmi = WiOmi + wi;e . {?}



Simulated equilibrium California cannabis prices, quantities, revenues,
and taxes after full implementation of taxation and regulations

velilole MISeIIEL Atjj:el t cglrlléngazls selsgfr?:rllt ca-lr_lcr)1taallais
$/Pound
Q:J’;gfge LIPS 4841 5104 ~$4983 2,659
Thousand pounds
Quantity 616 724 1,340 1,535 2,875
$ Millions
Revenue without tax 2,216 2,609 4,825 4,081 8,906
Total tax revenue 764 1,084 1,849 0 1,849
Total Revenue 2,981 3,693 6,674 4,081 10,755
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CURRENT WHOLESALE PRICES : LEGAL MARKET

JANUARY 2019
L0 21111 [171]) $790
Greenhouse ...ocevevveeieeeneenennnnns $1,067
| D170 (171 $1,618

Weighted average ....................$1,200

This Is one set of widely-reported and reasonably credible data



Timeline of AIC price survey & regulatory events

Price survey, Round 1

November 8, 2016 Proposition 64 passes; adult-use cannabis decriminalized
Price survey, Round 2

Price survey, Round 3

Price survey, Round 4

Price survey, Round 5

January 1, 2018 Licensing, taxation, and partial regulatory enforcement begins
Price survey, Round 6

Price survey, Round 7

July 1, 2018 Contamination & pesticide testing enforcement begins

July 2018 Price survey, Round 8



AIC price survey results: average prices
Original panel of 542 retailers with attrition

| Octlsl Janl7| _Mar-17] _Augl7l Nov-17| Febl8/ May-18] _ Jut18
1 2 3 4 5 6 7 8

542 475 433 389 169 154 74 71
]

1 oz.flower, low $181.52 $175.76  $174.03  $172.88 $171.02 $166.15 $157.81 $176.13
. 1 (3.07) (3.23) (3.44) (3.60) (5.22) (5.66) (9.15)  (13.98)
1 oz.flower, high $340.53 $338.99  $330.29  $319.34 $327.05  $326.02  $337.94 $322.31
. 1 (5.01) (6.20) (5.16) (4.27) (6.91) (7.02)  (12.29) (13.87)
1/8 oz.flower, low $28.12  $27.36 $27.39 $27.85  $28.88 $29.25  $24.18  $29.25
. 1 (0.42) (0.45) (0.50) (0.51) (0.86) (0.87) (1.00) (1.18)
1/8 oz.flower, high $54.39  $53.82 $53.68 $51.15  $52.61 $53.72  $55.28  $53.47
. 1 (0.70) (0.74) (0.74) (0.61) (0.85) (0.90) (1.39) (1.28)
0.5 g cartridge, low $30.51  $30.66 $29.96 $29.25  $28.16 $30.54  $29.21  $31.68
. 1 (0.45) (0.45) (0.43) (0.43) (0.56) (0.67) (0.80) (0.92)
0.5 g cartridge, high $41.07  $41.43 $41.97 $40.95  $47.34  $42.47  $50.17  $50.71
. 1 (0.69) (0.67) (0.72) (0.64) (1.45) (1.03) (1.42) (1.82)




1oz flower prices: high and low

Original panel of 542 retailers with attrition
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500mg cartridge prices: high and low

Original panel of 542 retailers with attrition
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Intermediate prices per gram of THC
. 1oz, 1/8o0z, 500mg

$120

$110

$100

$103.14 $103.04

$101.58 $102.24 $101.38
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CURRENT RETAIL PRICES : LEGAL MARKET
Median prices

November 2018

One-eight ounce ..ciiiiiiiiiiienniccnncenn, $40.95
Cartridge one gram .......cccceevevencccnnnes $70.20
January 2013

One-eighth ounce  ....ccciiiiiiiiiniiinnnen. $40.95
Cartridge one gram ......ccccoceevvnecccccnnnees $69.51

Our survey of licensed advertised prices



Further information and lessons so far

Retail prices are remarkably stable, reflecting falling wholesale prices with
new farm and processing management and capital, and reduced security
costs. Retailing costs rise with regulation and taxes.

Product variety is much wider than our price survey reflects, including
edibles and, soon, beverages

Much cannabis remains in the illegal market where prices are lower than
legal retail and this competition shapes the legal market

We begin to see divergence as high end manufactured products separate
from the low-end prices that must compete with illegal.

We do not yet have data for solid econometric estimates to establish careful
measurement of the substitution parameters between legal and illegal
cannabis channels, cannabis products and between cannabis and alcohol




Final Remarks

1. With “legalization” the cannabis market remains mostly illegal

2. California is an US source, especially true for the cultivation and
wholesale stages, with shipments out of state a Federal felony

3. But even in-state, many buyers, especially volume buyers have long
experience with the illegal market and many will not switch

4. Being legal and regulated in-state lowers some costs, we know little
about cross elasticity of supply across legal or not. Becoming a regulated
supplier seems a one-way street.

5. Being legal and regulated shifts out demand from many buyers
6. Taxes and regulatory costs raise prices relative to the illegal segment
7. A key parameter Is substitution across market segments for buyers
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