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I, Paul Grootendorst, Associate Professor, of the Town of Oakville, in the
Province of Ontario, SWEAR THAT:

1. Iam an Associate Professor, employed by the Faculty of Pharmacy, University
of Toronto, in the Province of Ontario and as such have personal knowledge of the
matters hereinafter deposed to by me, except where same are stated to be based on

information and belief and where so stated I verily believe them to be true.



2. I have been retained by the Attorney General of Canada in the above

proceeding to provide an expert report for the Court. Attached at Exhibit “A” is my

expert report, dated October 14, 2014.

SWORN before me at the City of Toronto,
in the Province of Ontario, this 14™ day of
October, 2014.
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1. | address the following issues in this expert report. / M

» Issue #1. | discuss the marksetplace trends with respect to the price of
medical marijuana that | would expect to see under the Marihuana for
Medical Purposes Regulations.

o |ssue #2. | discuss the impact(s) on Licensed Producers if current and
prospective medical marihuana users were exempt from the requirement to
purchase their medical marinuana from Licensed Producers and could,
instead, cultivate their own medical marihuana.

s Issue #3. | discuss the factor(s) that should be considered in calculating an
individual user's per gram cost of medical marihuana when cultivated in a
personal growing operation. Are these factors different for current users who
have aiready established their own growing operation versus prospective
users who do not have their own growing operation?

2. My letter of instruction from Counsel for the Attorney General of Canada is
attached as Scheduie “A” to this expert report.

2. Qualifications

3. My name is Paul Grootendorst. | obtained an Honours Bachelors of Aris
degree in Economics from the University of Victoria in 1988, a Master of Arts degree in
Economics from Queen’s University, in Kingston, Ontario in 1990, and a PhD in
Economics from McMaster University, in Hamilton, Ontario in 1995.

4. | am a tenured Associate Professor in the Leslie Dan Faculty of Pharmacy,
and School of Public Poiicy and Governance, at the University of Toronto, a position |
have held since October 2002. | am also Director of the Division of Social and
Administrative Pharmacy at the University of Toronto, and a member of the Canadian
Centre for Health Economics. Previously, | was an Assistant Professor at the
Department of Clinical Epidemiology and Biostatistics at McMaster University, from
October 1996 to September 2002. | continue to be an Adjunct Professor at the
Department of Economics at McMaster University.

5. My research and teaching focus is in the area of health economics. Health
economics uses the tools of microeconomics to analyze resource allocation in the
production of health, and healthcare. The field of health economics examines, inter alia,
how markets allocate different types of health care. The issues | address in this report
apply health economics theory, that is, how the market for medical marijuana will evolve
under the Marihuana for Medical Purposes Regulations, how the market will evolve
should medical marijuana users be exempt from the requirement under the proposed
regulations to purchase their medical marijuana from Licensed Producers or Health
Canada, and factors that affect the cost of growing medical marijuana for personal use.

6. My curriculum vitae is attached as Schedule “B” to this expert report.



7. | have reviewed the Code of Conduct for Expert Witnesses and am aware of
my duty to the Court. Attached as Schedule “C” is the signed Certificate Concerning
Code of Conduct for Expert Witnesses.

3. Summary of Opinions

8. On the first issue, | expect the price of commercially-sourced medical
marijuana to deciine over time. This expectation is conditional on the size of the market
for medical marijuana supplied by Licensed Producers growing sufficiently large over
time. | expect that this market will grow sufficiently large over time under the Marihuana
for Medical Purposes Regulations.

9. On the second issue, should medical marijuana users be exempt from the
requirement under the regime to purchase their medical marijuana from Licensed
Producers or Health Canada, then the size of the legal market for medical marijuana will
be smaller than otherwise. Several scenarios are possible, depending on the fraction of
users who do not procure their medical marijuana from Licensed Producers or Health
Canada.

a) Possibility #1: Prices of commercially-sourced medical marijuana may
continue to decline over time but not at the same rate that would obtain
should users be required to purchase their medical marijuana from
Licensed Producers or Health Canada.

b) Possibility #2: If the fraction of medical marijuana users who do not
procure their medical marijuana from Licensed Producers or Health
Canada is sufficiently high, then it is possible that commercially-sourced
medical marijuana prices increase over time.

c) Possibility #3: If the fraction of medical marijuana users whe procure their
medical marijuana from Licensed Producers or Health Canada is very low
then it remains a possibility that, under this scenario, there will be no
Licensed Producers producing medical marijuana.

| do not take any position on the likelihoods of these three scenarios.

10. In forming my opinion on the third issue, | adopt the standard economics
definition of cost. This is the value of any scarce resource used in the production of a
good or service, regardless of who bears the cost. The cost to the user of medical
marijuana cultivation is the sum of money costs and opportunity costs. Money costs
consist of the user's expenditures on: electricity, fertilizer, and other ongoing costs,
equipment costs and the structural modifications to one’s dwelling (or other building)
needed to accommodate marijuana cultivation. Opportunity costs are costs to the user
that do not necessarily involve the payment of money; these costs reflect the cost to the
grower of the changes to his affairs needed to accommodate the growing of marijuana.
For instance, growing marijuana is time-intensive. Growers need to spend time learning
how to grow, setting up the growing facility, tending to the plants, harvesting and
processing marijuana. The time that an individual engages in these tasks could have
been spent in other pursuits. The opportunity cost of the time spent in these tasks is the
value to the grower of the activity that was displaced by growing medical marijuana.
This is the value of time in the next highest valued alternative activity — the activity that
the individual would be engaged in had he not been cultivating medical marijuana.
Other opportunity costs of growing medical marijuana include the cost to the user of any



changes in housing type and location needed to accommodate marijuana cultivation, the
inability to insure a dwelling where marijuana is produced (or the additional premiums
paid if the house is insurable), and the reduction in the resale value of a house used to
grow marijuana.

11 These aforementioned costs — i.e. the costs that accrue to the marijuana
grower himself — are called private costs. The costs that the marijuana grower imposes
on others are called external costs. These external costs include the expected cost to
neighbouring households due to higher fire risks, the cost of administering the regulatory
regime that governs the production of medical marijuana for personal use, and the cost
of law enforcement efforts to reduce or control marijuana that is illegally diverted from
home production. The private and exiernal costs of medical marijuana production
together comprise the social cost. This is the value of all scarce resources used in the
production of medical marijuana. The average social cost per gram of medical
marijuana produced is the total social cost incurred from marijuana preduction divided by
the amount grown.

12. A prospective grower who wishes to establish his own growing operation
would face the same costs as a current, established home grower. What is different
between the prospective and current grower is the relevance of some of these costs fo
the decision to grow medical marijuana. The established grower would not consider the
cost incurred to setup his growing operation; these costs are largely irrecoverable or
sunk. Instead the established grower would focus on the cost of growing additional
guantities of marijuana; this is the cost of electricity, seeds, replacing equipment, etc.
The prospective grower, on the other hand, would consider all of the private costs
enumerated above.

4. Reasons for my Opinions
Issue #1

13. Under the Marihuana for Medical Purposes Regulations (hereafter the
“MMPR”"), the prices that Licensed Producers charge for medical marijuana will be kept
in check. More specifically, the prices charged cannot lead to above-normal profits. The
reason is that above-normal profits will cause competing firms to undercut existing prices
to increase their market share. Even if existing competing firms do not undercut prices,
such profits will invite entry into the market by new Licensed Producers who will. (There
are no constraints on the entry of new Licensed Producers; Health Canada will grant
licenses to all firms that meet the requirements for producers.)

14. Price competition in the legal market for medical marijuana does require that
the market be sufficiently large to accommodate numerous firms. Currently the market
for legal medical marijuana is in its infancy. As of October 3, 2014, there were only 13
Licensed Producers of medical marijuana listed on the Health Canada website' and 1
understand that sales volumes are low. Thus sales volumes need to grow over time for
the market to support a larger number of firms. Below, in section 4.1, | explain why |
believe that the medical marijuana market under the MMPR regime will grow large
enough to support a competitive industry.

15. The profit that a firm earns from selling medical marijuana depends on the
difference between the price charged and its average production costs. For reasons that

" http://fwww.hc-sc.gc.ca/dhp-mps/marihuana/info/list-eng.php (Accessed October 3, 2014)



| spell out below, in section 4.2, | expect average production costs of Licensed
Producers to fall over time. It follows, then, that the price charged must fall over time as
well. If not, then firms will enjoy above-normal profits and that will lead to price
competition.

4.1 Reasons that the legal market for medical marijuana will grow over time.

18. Predictions about trends in the size of a new market are always uncertain, but
the evidence suggests that the market for legal medical marijuana will grow in size over
time. In particular, | note that:

The potential size of the new market is large.

17. The number of Canadians 25 years and older who report using marijuana for
medical purposes is approximately 500,000. | obtained this estimate from the Canadian
Alcohol and Drug Use Monitoring Survey (CADUMS), a nationally representative survey
of Canadians commissioned by Health Canada. In particular, according to the 2012
CADUMS, 10.25% of Canadians 25 years and older (2,828,277) use cannabis. The
2012 CADUMS did not ask subjects about the use of marijuana for medical purposes.
This question was asked, however, in the 2011 CADUMS; in 2011, 17.7% of marijuana
users reported doing so for medical purposes.® Assuming that this 17.7% fraction
applies to 2012, it follows that about 500,000 (17.7% of 2,828,277) Canadians 25 years
and older use marijuana for medical purposes.

18. The number of medical marijuana users licensed under Heaith Canada’'s
medical marijuana regulatory regime has been growing markedly. This is clear from
Figure 1 below, which reports the number of licensed medical marijuana users (those
who hold an “Authorization to Possess” dried marijuana in Canada certificate) by year
from January 2003 to January 2012. The latest figures reported on the Health Canada
website (those for December 2012) indicate that there are 28,115 licensed users, more
than double the numbers reported for January 2012. Counsel for the Attorney General
advises me that there were 36,797 licensed users in 2013.

19. Health Canada predicts that, based on the historical growth rates on the
licensed medical marijuana users, the number of medical marijuana users in Canada will
increase to 300,000-400,000 users by 2022.°

Figure 1. Number of licensed medical marijuana users by year from January 2003 to
January 2012.

2 See: Canadian Alcohol and Drug Use Monitoring Survey. Summary of Results for 2011.
htto:/fiwww.he-sc.ge.ca/he-ps/drugs-drogues/stat/ 2011/summary-sommaire-eng.php (Accessed
February 3, 2014)

3 hitp://gazette.qc.cal/rp-pr/p1/2012/2012-12-15/html/reg4-eng.html (Accessed February 3, 2014)
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Note: number of users indicated by blue bars; annual growth rate indicated by the red
line. Source: Stambrook D, Ireland D, Xie W. Cost-Benefit Analysis of Regulatory
Changes for Access to Marihuana for Medical Purposes. Report prepared for Health
Canada by Delsys Research Group Inc., December 2012. Page 16.

Under the MMPR, patients will have an easier time obtaining authorization to use
medical marijuana.

20. In the Regulatory Impact Analysis Statement that accompanies the MMPR,*
Health Canada notes that under the new regulations, medical marijuana users will no-
longer require both a prescription from an authorized prescriber and a Health Canada
“Authorization to Possess” (ATP) dried marijuana in Canada certificate. Instead, they
require just a prescription from an authorized prescriber. Obtaining an ATP under the
previous regulatory regime was a non-trivial undertaking. It involves a fair amount of
paperwork and up to 10 weeks processing time by Health Canada. Elimination of the
ATP requirement should thus facilitate user access to medical marijuana.

21. The set of authorized prescribers is expanded under the MMPR to include
both licensed physicians and nurse practitioners. This should facilitate patient access to
legal medical marijuana once the new regulations come into effect. Moreover, the
Regulatory Impact Analysis Statement notes that the proposed MMPR do not include
categories of symptoms and conditions, and there would no longer be a requirement for
some individuals to obtain the support of a specialist in addition to that of their primary
care physician in order to access marijuana for medical purposes.

* http: //qazette.gc.ca/rp-pr/p1/2012/2012-12-15/html/reg4-eng.html (Accessed February 3, 2014)



22. The administrative burden on prescribers is also lower under the new
regulations and this will likely increase their willingness to prescribe medical marijuana.
In the same Regulatory Impact Analysis Statement,” Health Canada notes:

“Under the current MMAR [i.e. the former regulations], physicians who
sign medical declarations must sign a statement indicating they are aware
that no notice of compliance has been issued under the FDR relating to
the safety or effectiveness of dried marihuana, as well as a statement
indicating that conventional treatments have been tried or considered and
are ineffective or medically inappropriate. The proposed MMPR [i.e. the
current regulations] do not require authorized health care practitioners to
make specific declarations with respect to the use of marihuana for
medical purposes, the effectiveness or appropriateness of other
therapies, or the regulatory status of marihuana. This is expected to
reduce the complexity of the physician's role in access to marihuana for
medical purposes.”

Patients may prefer to obtain marijuana from Licensed Producers instead of
marijuana supplied by unauthorized producers.

23. After the MMPR come into full force, only Licensed Producers will be legally
permitted to supply medical marijuana, and the price of medical marijuana from Licensed
Producers may well be lower than that from illegal producers. The reasen is that
Licensed Producers will not face two costs that illegal producers will face. First, illegal
producers face the risk of criminal prosecution and the expected penalties need to be
incorporated into the price for the illegal operation to be profitable. Second, illegal
producers need to produce in a manner and on a scale that avoids detection. Licensed
Producers are not so encumbered and can therefore face lower unit production costs.

24, Licensed Producers also may have a quality advantage over illegal supply:
Licensed Producers’ production facilities must meet “Good Production Practices’
requirements, and the potency of the medical marijuana, both delta-9-
tetrahydrocannabinol (“THC”) and cannabidiol, must be clearly labeled. The Good
Production Practices, outlined on the Health Canada website,® regulate, infer alia,
microbial and chemical contaminants of dried marijuana, and acceptable residual levels
of pest control products. Medical marijuana sold by Licensed Producers will also be
marketed and available for purchase on-line, making it perhaps more accessible to
patients than the illegal product.

25. In addition to their production quality and price advantages, Licensed
Producers may also attract patients on the basis of the diversity of their product
offerings. As the market matures, Licensed Producers will likely compete by offering
new combinations of levels of potency of THC, cannabidiol and genetic strains. One
Licensed Producer, Tweed Inc., for instance, advertises the following on its website:

® Marihuana for Medical Purposes Regulations. Regulatory Impact Analysis Statement. Canada
Gazette Vol. 146, No. 50 — December 15, 2012. http://gazette.qc.calrp-pr/p1/2012/2012-12-
15/html/reg4-eng.html. (Accessed February 3, 2014.)

% hitp://www.hc-sc.gc.ca/dhp-mps/marihuana/info/techni-eng.php (Accessed February 3, 2014)




“How many strains of medical marijuana will Tweed be selling?

Tweed will provide its customers with at least 25 different strains to
choose from. We will also provide a wide variety of information and
support to assist patients in finding the strain that meets their personal
needs.”

Drug plan subsidies for medical marijuana

26. The Department of Veterans Affairs covers the cost of prescription
medications for Canadian veterans. This drug plan covers medical marijuana despite
the fact that it is not a prescription medicine.® This should facilitate access to plan
beneficiaries. Given this precedent, it seems plausible that other drug plans will extend
coverage for medical marijuana as well, thereby improving patient access and the size of
the market.

Lower prices for low income medical marijuana users

27. Businesses routinely charge consumers different prices, on the basis of the
consumer’s willingness and ability to pay. For instance, some movie theatres offer
seniors discounted prices on tickets. This price discrimination is possible if the
business can distinguish the willingness to pay (“WTP") of its potential customers.
Suppose that there are two identifiable types of consumers: those with high WTP and
those with low WTP. Price discrimination is profitable if two conditicns hold: a) the low
WTP consumers are unwilling to purchase at the standard price but are willing to pay
enough to cover the cost of providing the good or service; and b) the good or service
cannot be easily resold (otherwise the business runs the risk that low WTP consumers
purchase at the discounted price and then resell to high WTP consumers).

28. Price discrimination has the effect of increasing the size of the market: it
permits sales to low WTP consumers, who otherwise would be excluded from the
market.

29. | would expect to see Licensed Producers of medical marijuana engage in
price discrimination, given that this appears to be a profitable strategy in this market.
First, consumers can be distinguished by their ability to pay; for instance, a producer can
request from low WTP consumers proof of low income status. Second, given that the
resale of prescription medical marijuana is illegal, | would not expect a large resale
market to emerge.

30. There is already evidence that Licensed Producers will charge lower prices to
those with lower income. One Licensed Producer, Tweed Inc., indicates on its website
that it will offer a price reduction of 20% to those who can demonstrate low income
status. An image of the website is displayed below.

T http://www.tweed.com/pages/frequently-asked-questions (Accessed February 3, 2014)
® $1.3B medical marijuana free market coming to Canada. CBC News, September 29, 2013.
hitp://www.cbe.ca/m/touch/news/story/1.1872652. (Accessed February 3, 2014)
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Everyone’s financial situation is unique, and at Tweed we
understand that. This is why we're proud to offer our customers
a Compassionate Pricing Promise to help you afford the
medicine you need.
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©f Tweed production will As part of the
be priced at $5 per gram or Compassionate Pricing
less, including shipping Promise, a 20% discount for
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*Eligibility: In order to qualify for the 20% discount, you must submit
one of the following with your registration.

a) Proof of receipt of financial assistance from either a federal or
provincial program (see list of eligible programs below), or

b) Copy of Notice of Assessment’ from Canada Revenue Agency
indicating your income falls below $29,000.

Tweed knows how important your privacy is, so once we verify your
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Source: http://www.tweed.com/pages/compassionate-pricing-promise
(Accessed October 9, 2014)




31. Businesses can also price discriminate using time-limited promotions, or
sales, which are offered to ali customers. The idea is that these sales tend to attract
customers who are willing to time purchases to coincide with sale dates but are
otherwise unwilling to pay the full price. Customers who are willing to wait for sales tend

to be lower income; those unwilling to do so tend to be higher income.

32. There is some evidence that Licensed Producers engage in this strategy.
One Licensed Producer, CanniMed, indicated on its website that it would offer a 35%
discount on select varieties of its marijuana for a limited time (until April 15, 2014). An

image of the website is displayed below.

& CanniMed’
# About us Our products Application process Fraquently asked questions Shop

Our Vision

Our slon gt GanniMed Lid: s to haio paogie with chronic & d temina linesses improve thair qualiy of Tife
e conventiona medicna st Ise’! enobgh. We focus on procdicing phamracautical-grada cancabls
tnrough research and developrment, | <09 s -

News update

¥ wo neee listened o fopdback from our oalients and 2 sUbset of them have roquested higher THG lines. In
E500NSe. We 2ro pleased to announce the invoduction of CanniMed 22-3 {22% THU and 0.75 CEC}
Canniiied 2201 will become available February 15, 2014, Wo appreciste your sUggestons and shered
expeniences. This helpful diziogue shages our efions in rmseerch (o dovelop IMproved croducts for ety
symeiom relief.

ore great news! SanaiMed 120 {12.5% THC and ess than 0.5% CED) is now & S 7.50 per gram effective immediately, We hope this now
pricing will help patients swith the bansition to Cannibied Lid. under the Mediuana for Meoical Purposes Regulations (MVPR).

(' CanniMed' ™" 35% off *** |

online orders
For online ('Caangﬂ - $7. 4
ders enter - * e
cc:upon code: (’C“““'M‘g% $4.88/gram
CANNIMED35

(-Cunnngeg' $715?9mm

20% off credit card orders made by phone. Coupon valid until Aprit 15, 2014,
For registered CanniMed patients only.

Source: http://cannimed.ca/ (Accessed February 3, 2014)




33. Finally, businesses can price discriminate by offering products with lower
perceived quality at reduced prices. Such products tend to be purchased by lower
income customers who otherwise would not purchase products of perceived regular
quality at regular prices. As an example, one Licensed Producer, Canna Farms,
advertises on its website two varieties of “Master Kush” marijuana; the “Master Kush
Bud” variety sells for $7.50/gram, while the “Master Kush Shake" varisty sells for
$1.75/gram.

|7 cannafarms.ca

betry Daily: Today B & weblogin - Univers B! Blackboard Learn &} Googld

i% GIRL SCO
~ $8.00 per gram 4

b

25% THC |

i)

= CRIME,

!".:f, - ,‘

: 2.:.& $6.5

N ”‘**
17% THC

P—

®  $1.75 per gram

e

$8.00 per gram
e 5T Folpgey e gk
ections/store/products,’master—kush—shake-1~?5-gram—h5—p-10~8~thc—i}-02—cbd—p

Source: http:llcannafarm,cal (Accessed October 7, 204)
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Health Canada has received many applications from firms seeking approval to be
a Licensed Producer.

34. Counsel for the Attorney General of Canada has informed me that as of
February 3, 2014, Health Canada has received 418 Licensed Producer applications.
Counsel for the Attorney General of Canada has also informed me that Health Canada
receives 25 applications from firms wishing to be Licensed Producers each week on
average. This suggests that many firms believe that the market will be large.

35. Thus, in summary, | note that there are several pieces of evidence that, when
taken together, suggest that the market for legal, commercially-sourced medical
marijuana will be large. In particular, survey data and Health Canada estimates
suggests the potential size of the new market is at least 300,000 users; the number of
medical marijuana users licensed under the MMPR has grown markedly; under the
MMPR, patients will have an easier time obtaining authorization to use medical
marijuana than under the existing regulatory regime; patients may prefer to obtain
marijuana from Licensed Producers instead of marijuana supplied by unauthorized
producers; at least one drug plan has provided subsidies for medical marijuana;
Licensed Producers will offer lower prices to lower income consumers; and, finally,
Health Canada has received over 400 applications from firms seeking approval to be a
Licensed Producer, and this indicates that many firms believe that the market will be
large.

4.2. Reasons for lower medical marijuana average production costs over time
Reason #1 Learning by doing.

36. The commercial medical marijuana industry is still in its infancy. As of
October 3, 2014, there were 13 firms selling medical marijuana to patients (or registering
patients).® Counsel for the Attorney General of Canada has informed me that sales
volumes are low (in the order of 200 kg/month). Over time, as production expands,
producers will gain expertise in the production and distribution of medical marijuana.
Through a process of experimentation, trial and error, and knowledge sharing, producers
will better understand the various facets of medical marijuana cultivation, harvest, and
processing. This includes, for instance, which strains of medical marijuana to grow,
which fertilizers to use, how much to use and when to use. Producers will better
understand how to manage mold, mildew and pests. Producers will be better able to
assess which combination of human resources (i.e. the number of employees with a
particular skill set) and equipment (such as automated irrigation, ventilation, air
conditioning and artificial lighting systems) to use. Producers will be better able to meet
the reporting, record keeping and other administrative requirements set out under the
proposed MMPR. These gains in expertise will translate into greater yields and lower
costs per kilogram grown.

Reason #2 Lower prices for skilled labour.

® List of Authorised Licensed Producers under the Marihuana for Medical Purposes Regulations.
Health Canada website. Accessed October 1, 2014. http://www.hc-sc.gc.ca/dhp-
mps/marihuana/info/list-eng.php
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37. One component of the cost of medical marijuana production is the
compensation (wages and benefits) paid to skilled medical marijuana growers. Because
the industry is in its early stages, relatively few individuals in Canada have the skills
required to grow medical marijuana at a commercial scale. Given their small numbers,
such individuals can command premium wages. This has been the experience of
marijuana growers in Colorado, a state that has legalized marijuana production for
general use. A recent article in Siate magazine profiled the experience of one marijuana
grower:

“But looking at Brandon's books, it becomes clear that, so far at ieast,
nearly all the money coming in the door is going right back out in
expenses. Like many Colorado dispensary operators, he’s faced major,
expensive problems with his grow facilities. He’s gone through five grow
managers in four years, as top-notch growers who don’'t already have
lucrative, stable jobs are hard to come by.”"°

38. As the industry matures and production grows, more individuals will acquire
expertise in growing medical marijuana. This should increase the pool of skilled labour
and decrease wages, thereby lowering production costs.

Reason #3 Economies of scale.

39. For reasons that | have already spelled out, | expect the market for medical
marijuana to grow over time. An expansion in the size of the market will allow
commercial growers to expand production capacity as well. Doing so will allow them to
exploit so-called “economies of scale”. Economies of scale are reductions in average
per unit production costs that occur when fixed production costs are spread out over a
larger production volume. Fixed production costs are those that are incurred regardless
of the size of the production volume. The cost of implementing an on-line ordering
system is independent of sales volume. Thus the average cost per on-line sale
decreases with the number of sales. The cost of obtaining Health Canada approval to
become a Licensed Producer is another example of a fixed cost.

40. Variable costs are those that vary with the scale of operation. Some variable
costs increase slower than production volume, thereby conferring another cost
advantage to larger scale. In other words, the cost of producing a kilogram of medical
marijuana can be lower the greater is production volume. This is known as declining
marginal cost. For instance, higher volumes permit productivity gains from labor
specialization (with a higher output, workers can specialize more narrowly on specific
tasks). The cost of installing a security system undoubtedly increases with the amount
of medical marijuana produced, but the increase in cost is likely not proportional to the
increase in volume. In particular, suppose a greenhouse is ouffitted with security
cameras on all of its 4 entrance points. Suppose, next, that the greenhouse growing
capacity is doubled. As long as there are fewer than 8 entrance points in the new
greenhouse, the security camera cost per kilogram of medical marijuana produced
decreases with the larger scale.

10 Kamin S, Warner J. Dime Store. Slate Magazine. January 16 2014.
http:/lwww.slate.com/articleslnews_and_pcliticslaltered_state/2014/0‘1lco!orado_marijuana_iegali
zation_how_lucrative_is_it_to_be_a_legal_weed_dealer.html. Accessed February 3, 2014.
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41. It should be noted that while economies of scale in indoor medical marijuana
production do exist, the literature suggests that they are modest. In particular, a recent
review article concluded that:

“Our estimates suggest that the economies of scale for the indoor
production of marijuana are modest. The economies of scale for
greenhouse growing are larger than for indoor growing, but even these
are relatively mild.  This conclusion was reinforced in the perspectives
we solicited from growers responding to our cost-of-production survey.
The growers surveyed were of the opinion that there would be some unit
cost advantages to increasing the size of their operations (in particular
they referenced quantity discounts on inputs), but that the gains would
not be substantial. Only one-third of the respondents were of the
opinion that they would enjoy substantial reductions in costs if they were
to substantially increase the scale of their operations.”"

Reason #4 Technological innovation.

42, As medical marijuana production increases and the industry matures | would
expect to see innovation in marijuana growing technology as producers seek ways to
lower their operating costs and/or increase yields. Conducting research is costiy but if
market size is sufficiently large, then such innovation can be profitable because the R&D
costs are amortized over a large sales volume.

43. Such technological innovation is common in agriculture. For instance, the
diffusion of new technologies, particularly the development of new varieties of seeds,
has dramatically increased yields of rice, wheat, maize, and other crops since the mid
1960s (see Figure 2). The medical marijuana industry should also benefit from
technological advance as commercial scale operations develop in Canada and in other
jurisdictions as well.

Figure 2 Trends in agricultural yields, by country and crop (rice, wheat and maize)

" Hawken A, Prieger J. Economies of Scale in the Production of Cannabis. Botec Analysis
Corporation. Report prepared for the Washington State Liquor Control Board, October 22, 2013.
Available at:

http://liq. wa.gov/publications/Marijuana/BOTEC%20reports/5c_Economies Scale Production Ca
nnabis Oct-22-2013.pdf (Accessed February 3, 2014).
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4.3 Empirical evidence on the reduction in prices charged over time in the early
years of a competitive industry.

44, | have argued that the price of legally-sourced medical marijuana should
decline over time provided that the market grows in size. A growing market permits
entry of many firms which, in turn, disciplines firms to charge the lowest feasible prices;
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a growing market also encourages firms to seek out lower cost ways of production. This
argument is supported by evidence from prices charged over time in the early years of
two competitive industries — the agricultural industry and the automobiie industry.

45, Turning first to the agricultural industry, Figure 3, below, displays a graph of
the inflation-adjusted prices for corn, wheat, and soybeans in the US, over the period
1912-2011. The first part of this period marks the rapid industrialization of the
agricultural sector in the US and a period of falling prices that reflects the reduction in
cost per ton produced. Over the long term, prices have trended downwards.

Figure 3. Inflation-adjusted prices for corn, wheat, and soybeans in the United States,
1912-2011.

Inflation-adjusied corn, wheat, and soybean prices, 1912-2011
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Soures: USDA, Economic Research Service calculations using data from USDA,
National Agricultural Statistics Service and U.S. Depsrtmant of Labor, Bureaw of
Labor Statistics.

Data source: Economic Research Service, US Department of Agriculture

http://www.ers.usda.gov/data-products/chart-
gallery/detail.aspx?chartld=40093#. Ut7Yy2Qo6X0 (Accessed February 3, 2014)

486. The same pattern of falling inflation-adjusted prices is observed for the US
automobile industry in its early years (Figure 4, below).

Figure 4. Inflation- and quality-adjusted prices for new automobiles in the United States,
1906-1982.
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Fig. 24 Quality-adjusted price index 1906-1982 deflated by the Consumer
Price Index (1906=100)

Source: Daniel M. G. Raff, Manuel Trajtenberg. Quality-Adjusted Prices for the American
Automobile Industry: 1906-1940. In The Economics of New Goods, Timothy Breshnahan

and Robert Gordon, eds. National Bureau of Economic Ressarch Studies in Income and
Wealth, 1996, page 91.

Issue #2

47. On the second issue, should medical marijuana users be exempt from the
requirement under the MMPR regime to purchase their medical marijuana from Licensed
Producers or Health Canada, then the size of the legal market for medical marijuana will
be smaller than otherwise. A smaller iegal market will support fewer Licensed Producers
of medical marijuana. Fewer Licensed Producers will reduce the degree of price

competition and cost-reducing technological innovation in medical marijuana production.
Both of these factors should moderate price declines over time.

48. The rate of decline of prices of medical marijuana charged by Licensed
Producers in the scenario being contemplated (in which medical marijuana users are
exempt from the requirement under the MMPR regime to purchase their medical
marijuana from Licensed Producers or Health Canada) depends on the fraction of users

who do not procure their medical marijuana from Licensed Producers or Health Canada.
There are several possible outcomes:

a) Possibility #1: If this fraction is small, then prices of commercially-sourced
medical marijuana will continue to decline over time but not at the same
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rate that would obtain should users be required to purchase their medical
marijuana from Licensed Producers or Health Canada.

b) Possibility #2: If the fraction of medical marijuana users who do not
procure their medical marijuana from Licensed Producers or Heaith
Canada is sufficiently high, then it is possible that commercially-sourced
medical marijuana prices will increase over time. This would occur if the
legal market shrank in size over time, causing Licensed Producers to exit
the industry. The reductions in competitive pressure caused by the exit of
firms may lead to prices growing over time

c) Possibility #3: If the fraction of medical marijuana users who procure their
medical marijuana from Licensed Producers or Health Canada is very low
then, it remains a possibility that, under this scenario, there will be no
Licensed Producers producing medical marijuana. This would occur if the
market were too small to support even one Licensed Producer.

49, | take no position on the probabiiities of each of these three scenarios.

Issue #3

50. | now turn to my opinion on the factors that need to be considered in
determining a user's cost of growing medical marijuana. | adopt the economics

definition of cost and thus include the value of any scarce resource used in the
production of a good or service, regardless of who bears the cost. | first focus on the
costs that the grower incurs to cultivate (i.e. grow, harvest and process) medical
marijuana for personal use. These costs can be broadly categorized as costs that
require out of pocket money payments, and those costs that do not. i refer to the former
category as money costs and the latier as opportunity costs.

51. The money costs of growing medical marijuana include expenditure on
several categories of goods and services. First, there are expenditures on seeds,
fertilizer, soil, water, pesticides, electricity, lightbulbs, and other “ongoing” costs (i.e.
costs that vary directly with the amount of medical marijuana grown). Second, there are
expenditures on growing lamps, humidity control systems, irrigation equipment, security
systems, and other specialized types of equipment. These costs are incurred less
frequently than ongoing costs although equipment costs, when they are incurred, are
very likely larger than ongoing costs. To function properly, some equipment requires
semi-regular or regular expenditures. For instance, a security system might incur a
monthly monitoring charge. Third, there are one-time costs needed to set up the
marijuana production facility. These one-time costs can include outlays on the
modifications to one’s dwelling (or other building) required to accommodate the growing
of medical marijuana. Such modifications could include the instailation of electrical
wiring, ventilation systems and construction of a secured, separate area in the structure
where the medical marijuana is grown and processed.

52. Opportunity costs are costs that do not necessarily involve the payment of
money. Consider two individuals, both of whom cultivate medical marijuana in their
homes. One individual hires a contractor to do so, the other cultivates it himself. The
fees paid to the contractor are a money cost. The do-it-yourselfer does not pay these
fees but nevertheless incurs an opportunity cost. This is the value of the time that is
devoted to cultivating medical marijuana, and the value of the time spent learning how to
do so. The time that an individual engages in these tasks could have been spent in
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other pursuits. The opportunity cost of the time spent in these tasks is the value to the
grower of the activity that was displaced by growing medical marijuana. This is the value
of time in the next highest valued alternative activity — the activity that the individual
would be engaged in had he not been cultivating medical marijuana.

53. This opportunity cost will, in general, differ by individual. For instance, for
some individuals, the next best alternative activity could be working at a job. For such
individuals the opportunity cost is the forgone earnings. For individuals outside of the
labour force, the time spent growing medical marijuana might instead have been spent
growing fruits and vegetables. For such individuals the opportunity cost of growing
medical marijuana is the dollar value of the enjoyment of growing fruits and vegetables
and the value of fruits and vegetables that are harvested.

54. There are other opportunity costs of cultivating medical marijuana for personal
use. Some individuals might rent space in a building for the purposes of growing
medical marijuana. The space rental costs fall under the category of money costs.
Likewise, individuals who grow medical marijuana in rented housing may need to pay
the landlord extra for the right to do so. (One could imagine a landlord charging extra
rent to compensate for the possible mould, mildew and fire damage caused by growing
medical marijuana.) These additional rental costs would also count as a money cost.
Other individuals, however, might grow medical marijuana in their own homes. Although
they incur no rental costs, these home-based growers nevertheless face various
opportunity costs.

5. * First, it is possible that an individual's choice of where to live is determined by
his decision to grow medical marijuana. It is possible, for instance, that an individual
elects to live in a detached house, given that detached homes offer the requisite space
and privacy needed to cultivate medical marijuana. The same individual, had he not
cultivated medical marijuana, may well have chosen to live in a dweliing with lower
housing costs, such as in an apartment in a high rise building. The housing cost savings
could have been used to purchase other goods and services, such as additional or
higher quality food, clothing, and so on. in other words, but for the medical marijuana
cultivation, this individual would have chosen to purchase “less” housing, and more of
other goods and services. An opportunity cost of growing medical marijuana for this
individual is the minimum payment required to compensate the individual for choosing
the non-preferred combination of housing and other goods and services. As another
example, an individual may elect to live in a particular geographical location — perhaps in
a rural location — on account of his decision to cultivate medical marijuana. For this
individual, the opportunity cost of growing medical marijuana is the minimum payment
required to compensate the individual for choosing the non-preferred combination of
housing location and other goods and services.

56. There are other opportunity costs borne as a result of growing medical
marijuana in one’s residence. Growing medical marijuana in one’s residence may affect
resale values, insofar as prospective buyers’ willingness to pay is lower for a dwelling in
which medical marijuana was grown. One could imagine a prospective buyer willing to
pay less if the marijuana cultivation caused, or was suspected to have caused, structural
or cosmetic damage to the dwelling. Prospective buyers may also be concerned that the
house may be the target for home invasion by individuals who believe that marijuana is
still grown on the premises. A prospective buyer might also find it more costly to obtain
financing for a home that is known to have been the site of marijuana production. The
reduction in the home’s resale value on account of the medical marijuana cultivation
counts as an opportunity cost.
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57. Finally, it could be the case that homes used to grow medical marijuana are
either more expensive to insure or are not insurable. (One could imagine an insurer
charging higher premiums to compensate for the possible mould, mildew and fire
damage caused by growing medical marijuana.) The additional home insurance
premiums that are paid on account of medical marijuana cultivation count as a money
cost. Should the grower be unable to procure home insurance, then he faces an
opportunity cost. This is the risk of losing the value of his home - a potentially
catastrophic loss. The opportunity cost of growing medical marijuana here is the
maximum amount that the homeowner would have paid to eliminate this risk. To be
clear, this amount is the maximum amount that the homeowner would be willing to pay
for the risk reduction offered by the home insurance. Not included in this amount is the
so-called “actuarial value” of the potential damage to the home; this is the probability of
loss times the size of the loss in the event of a fire or other calamity. The uninsured
homeowner will save this amount but will lose the risk reduction benefit of insurance.

58. In summary, an individual who elects to cultivate medical marijuana incurs
various money costs and opportunity costs. Money costs are those that require out of
pocket outlays on things like electricity, seeds, fertilizers and other inputs that vary with
the amount of marijuana grown; costs for growing lights, irrigation and other equipment
used in marijuana cultivation; and the costs of modification to the dwelling or other
building required to accommodate medical marijuana cultivation. Should the individual
elect to hire a contractor to grow medical marijuana, he incurs the associated fees.
Should he instead grow medical marijuana himself, he faces the opportunity cost of his
own time learning how to produce and in actual production. This is the value to the
grower of the activity that was displaced by growing medical marijuana. There are other
opportunity costs and/or money costs related to the individual's decision as to where to
grow. If he is a home grower, and his choice of type and location of housing was made
to accommodate medical marijuana cultivation, then an opportunity cost of growing
medical marijuana is the minimum amount that he needs to be compensated for these
accommodations. If he grows medical marijuana in rented premises, he incurs the rental
costs; if he grows in his own home, then the resale value of his home may be lower than
otherwise. If he is able to get home insurance, then the insurance premium may be
higher than otherwise. If he is unable to get home insurance, then he incurs an
opportunity cost equal to the amount that he is willing to pay for the risk reduction offered
by the home insurance.

Private vs. external costs

59. The forgoing discussion has focused on the various costs that the medical
marijuana grower personally incurs. These costs are known as private costs. Medical
marijuana production might also generate costs to others. The costs that the medical
marijuana grower imposes on others are called external costs. The sum of private and
external costs is called social costs; this is the cost to society associated with the
production of medical marijuana for personal use.

60. . The fire hazards created by home-based medical marijuana production
illustrate the concept of external cost. Consider, for instance, an individual who grows
medical marijuana in a semi-detached house. Suppose that a fire breaks out in the
medical marijuana growing area and spreads to a neighbouring house. The damage
caused this neighbouring house is an external cost. The expected external cost from
fire is the probability of a fire times the dollar value of the damage incurred.
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61. Another external cost is the cost of administering the regulations that permit
medical marijuana users to cultivate marijuana for personal use. Users can legally
produce medical marijuana for personal use under the auspices of the Marihuana
Medical Access Regulations (MMAR). Administering the MMAR requires that Health
Canada personnel be hired to adjudicate applications, issue production licenses and
ensure compliance with the conditions of production licenses. MMAR program costs
were $8.9M during the fiscal year 2009-10."

62. The personal and external costs enumerated so far ignore the costs
associated with illegal activity. Growers who viclate the terms of the MMAR regulations
and other Canadian laws can generate additional external costs. As an example, there
are reports of diversion of medical marijuana licensed strictly for personal use into the
black market. '* Diversion may provoke governmenis to increase law enforcement
efforts, and the cost of this additional law enforcement increases costs to tax payers.
There are also media reports that marijuana growers in British Columbia have stolen
electricity from the power grid." Electricity theft obviously imposes costs on those who
pay for the electricity.

What is the average cost per gram of medical marijuana cultivated?

63. The average private cost to the grower per gram of medical marijuana
cultivated is the sum of the money and opportunity costs that the grower personally
incurs in growing medical marijuana divided by the total grams of medical marijuana
cultivated. The average social cost is the total cost borne by both the grower and
others affected by the grower’s activity divided by the total grams of medical marijuana
cultivaied.

64. How do average private costs per gram vary with the amount of medical
marijuana cultivated?

65. The average private cost will in general depend on the scale of the medical
marijuana production. In particular, one would expect that the average private cost per
gram of medical marijuana grown to be lower, the greater the amount of medical
marijuana grown. If so, then holding other factors constant, individuals are more likely to
choose home production over purchasing in the market, the larger the amount of
medical marijuana that they wish to procure.

66. The reason that average cost per gram declines with the volume produced is
that some of the production costs described above do not vary with the amount grown,
at least over some range of the amount grown. Such “fixed” costs include outlays on
irrigation systems and other specialized types of equipment, and outlays on the
modifications to one’s dwelling (or other building) required to accommodate the growing
of some amount of medical marijuana. The fixed costs also include various opportunity
costs, such as the value of the grower’s own time in learning about marijuana cultivation,
the opportunity cost inherent in his choice of type and location of dwelling, should he

"2 gtambrook D, Ireland D, Xie W. Cost-Benefit Analysis of Regufatory Changes for Access to
Marihuana for Medical Purposes. Report prepared for Health Canada by Delsys Research Group
inc., December 2012. Page 17

" Ibid, page 17.

" hitp://www.cbc.ca/news/canada/british-columbia/electricity-theft-by-b-c-grow-ops-costs-100m-
a-year-1.9698837
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grow medical marijuana in his own home, and the opportunity cost that is incurred
should he be unable to obtain house insurance. Thus the average fixed cost — the total
fixed costs divided by the amount of medical marijuana grown — will decline as the
amount of medical marijuana grown increases, at least over some range of the amount
grown.

Do cultivation costs differ between current users who have already established
their own growing operation versus prospective users who do not have their own
growing operation?

67. A prospective grower who wishes to establish his own growing operation
would face the same costs as a current, established home grower. What is different
between the prospective and current grower is the relevance of some of these costs to
the decision to grow medical marijuana. Consider a medical marijuana user who has not
established his own growing operation and is deciding between growing marijuana
himself and purchasing marijuana from a licensed producer. If he decides to grow
marijuana, he faces all of the costs described earlier. (We also know that growing
marijuana himself is more attractive, the more marijuana he intends to grow because the
average cost per gram of m grown declines with the amount grown.)

68. Now consider the perspective of an established medical marijuana grower.
Such an individual has already invested in the equipment needed to grow medical
marijuana, has made decisions regarding where to grow medical marijuana and, indeed,
where to reside if a home-based grower, has possibly made structural modifications to
his home, and has learned how to cultivate and process medical marijuana. In other
words, such a grower has already incurred many of the fixed costs of growing medical
marijuana. Moreover, some, perhaps most, of these fixed costs are non-recoverable.
For instance, there is no way to recover the time and money spent learning how to grow
medical marijuana.  OQutlays on the modifications to the dwelling needed to
accommodate medical marijuana production are also not recoverable, and they may do
little to increase the house’s resaie value. The opportunity costs associated with
dwelling type and location are faced as long as the individual continues to live in the
same location. Economists call these non-recoverable costs sunk costs. For such an
individual, standard economic theory posits that these sunk costs should not influence
the question of how much medical marijuana to grow or indeed whether medical
marijuana should be produced at home or should be purchased. These sunk costs are
effectively “water under the bridge”. The remaining costs — such as expenditures on
seeds, fertilizer, electricity, and the other “ongoing” costs described earlier — would be
taken into account however.
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Br. Paul Grootendorst
Faculty of Pharmacy
University of Toronte

44 College Street, Room 601
Foronto, ON M3S 3M2

Dear Dir. Grootendorst:

Re:  Allard et al. v. Her Majesty the Queen in Right of Canada
Instruction Letter

Thank you for agreeing to provide the Atiomney General of Canada (*AGC) with a further expert
report in the matier of Allard et al. v. Her Majesty the Queen in Right of Canada. As you are
aware, this Federal Court litigation involves a constitutional challenge to the Marihuana for
Medical Purposes Regulations.

Backereund Information

The plaintiffs in this litigation, all of whom are medical marihuana users. seek to sirike down,
among other things. the section of the Regulations that requires medical marihuana users (o
purchase their medical marihuana from a licensed producer or from Health Canada. The
plaintiffs prefer the prior regime in which they were permitted to grow their own medical
marihuana or designate another person as their grower. One aspect of the plaintiffs’ elaim is their
contention that the current Regulations will make the cost of their medical marihuana prohibitive
and they will, thereby. be deprived reasonable access to their medical marihuana in violation of
their rights under the Charter of Rights and Freedoms.

‘the plaintiffs sought and were granted an injunction from the Court that permits the majority of
previously authorized users of medical marihuana to continue growing their own medical

marihuana until the constitutionality of the present Regulations is decided by the Court,

The AGC is the defendant and it is the AGC’s position that the current Regulations are
constitutionally sound. a position that will be defended by legal counsel on behalf of the AGC.,

Facts and Assumptions .

The facts alleged by the plaintiffs are outlined in the Amended Notice of Civil Claim which is
enclosed.



Questions for Yeur Expert Repeort

Please address the following issues in your expert report:

—

The marketplace irend(s) with respect to the price of medical marihuana that you would
expect to see under the Marihana for Medical Purposes Regulations;

The impaci{s) on Licensed Producers if current and prospective medical marituana users
were exempt from the requirenient to purchase their medical marihuana from Licensed
Producers and could. instead, cultivate their own medical marihuana:

The factor(s} that should be considered in caleulating an individual user’s per gram cost
of producing medical marihuana when cultivated in a personal growing operation {e.g..
operational costs of electricity, fertilizer, pesticides, soil, ete.: capital costs of production
equipment [i.e., lights, gardening tools, pots, upgrades to elecirical wiring, security
systems, humidity control. ete.]; value of labour expended to leam to grow and practice
cultivation: capital cost of aequiring and maintaining real estate of sufficient size 1o
permit home cultivation, ete.). including an explanation of whether these faciors would
be different for current users who have already established their own growing operations
versus prospective users who have not.

Format of Your Expert Report

Your report must be prepared in accordance with the Federal Courts Rules. As such, we ask that
you do the following in within the body of vour report:

e
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Set out the issues W be addressed in the report;

Describe your qualifications on the issues to be addressed;

Attach your current curriculum vitae as a schedule 1o the report;

Attach this letter of instruction as a schedule to the report;

Provide a summary of your opinions on the issues addressed in the report;

Set out the reasons for cach opinion that is expressed in the report;

Aftach any literature or other materials specifically relied on in support of the opinions;
Il applicable, provide a summary of the methodology used in the report:

Set out any caveals or qualifications necessary to render the report complete and accurate,
including those relating to any insufficiency of data or research and an indication of any
matters that fall outside of your field of expertise: and.

Particulars of any aspeet of your relationship with a party io the proceeding or the subject
matter of your report that might affeet vour duty to the Court.

Please number each paragraph of your report as this will aid us in referring to vour report in

Court,

Please sign and date your reporl.

T
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Duty to the Court

As an expert wilness, you have a duty to the Court which is sei out in the attached Code of
Conduct for Expert Witnesses. Please carefully review this Code of Conduet and, after doing so,
sign the atiached Certificate and send if back 1o us.

Due Dates and Procedural Matiers

We are required to file our expert reports on or before November |, 2014, The trial has been set
for three weeks commencing February 23, 2015, You may be required o atiend the trial for
cross-examination and, if so. we will attempt 10 accommedate vour schedule io the extent
possible.

Please keep all correspondence pertaining to this assignment in a separate “Fxpert Witness
Report™ folder.

We look forward to receiving a draft of your report the first week of September, 2014,

Please do not hesitate to contact me by telephone at 604-666-4031 if you require further
informaiion or have questions regarding the foregoing.

Yours truly,

BJ Wray
Counsel

Enclosures: Certificate for Expert Witnesses: Code of Conduct for Expert Witnesses: Amended
Notice of Civil Claim
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Dental services coverage for Canada's aging population
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The provision of dental care for the growing ranks of retired Canadians
has emerged as an important health policy issue. We use data from
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Canadian Health Services Research Foundation

2010-08/2010-11 '

$18,000

We review novel approaches to resolving competing objectives in
pharmaceutical drug policy: innovation, access and financial sustainability.

Economic Policy, Obesity and Health: A Scoping Review

Falkner G, Grootendorst P

Ferrence R, Mendelson R, Donnelly P, Arbour K

Heart and Stroke Foundation

2009-07/2010-06

$100,000

We survey the literature and consult with experts re: the use of financial
incentives to curb obesity.

Assessment of the cost and equity of different catastrophic drug insurance
options for Canadians

Grootendorst P

Racine JS

CIHR Operating Grant

2008-07/2010-06

$238,677

We assess the ability of different forms of national drug insurance to
insulate Canadians against potentially ruinous drug costs.
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The cost-effectiveness of cancer drugs: Providing evidence of the value of
medicines in delivering expecied outcomes

Hoch J, Krahn M

Bell C, Gavura S, Grootendorst P, Hodgson D, Mamdani M, Peacock S,
Sawka C, Sullivan T, Trudeau M, Woodward G

Drug Innovation Fund of the Ontario Ministry of Health and Long Term
Care

2008-04/2011-03

$468,461 (=$156,154 p.a.)

Using longitudinal administrative claims data, we assess the cost,
effectiveness and cost-effectiveness of several cancer drugs currently
covered by the Ontario government.

Implementation of the Low Risk Ankle Rule

Boutis K

Grootendorst P, Grimshaw J, Goeree R, Schuh S, Plint A, Johnson D,
Babyn P, Narayanan U, Stephens D, Sayal A, Butler N

PSI

2008-11 to 2010-10

$161,000

A knowledge translation study will evaluate an implementation strategy
that promotes the use of a validated paediatric ankle x-ray decision rule,
the Low Risk Ankle Rule (LRAR). The effectiveness and safety of the
LRAR on important clinical and health care utilization outcomes will be
assessed.

Return on investment from pharmaceutical care: Measuring population-
based causes and consequences of prescription drug utilization and
expenditure

Morgan SG

Barer ML, Bassett KL, Black C, Dormuth CR, Evans RG, Grootendorst P,
Mintzes BJ, Stukel TA, Wright JM

CIHR Operating Grant MOP 84390

2007-07/2010-06

$513,965 (=%$171,322 p.a.)

Using linked, patient level records describing the use and cost of
pharmaceuticals, medical services, and hospital care by all British
Columbians over the period of 1996 to 2007 we will estimate the effect of
pharmaceuticals use on health services use and population health.

A refined catastrophic drug coverage costing methodology
Grootendorst P

Health Canada Project # 0020061930

2007-05/2007-06

$75,000

| propose methods to estimate the cost of a proposed federally funded
catastrophic drug plan in Canada.
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Effects of ‘authorized-generics’ on Canadian drug prices
Grootendorst P

Industry Canada/Competition Bureau Project # 8003191
2006-07/2007-05

$20,000

| assess whether authorized-generics (generic drugs released by brand
drug companies) are anti-competitive.

Liquid-Based Techniques for Cervical Cancer Screening
Krahn M
Rosen B, McLachlin M, Sanders B, Grootendorst P, Tomlinson G, Pham

B :

CCOHTA Project # 05-P-H0333

2006-02/2007-10

$61,600 (=~ $35,200 p.a.)

We conduct an economic appraisal of the use of liquid-based cytology for
cervical cancer screening.

Social and Economic Dimensions of an Aging Population (SEDAP II) -
Canada in the 21st Century: Moving Towards an Older Society

Spencer B.

Grootendorst P and others listed on

hitp://socserv.socsci. memaster.ca/sedap/teamil.htm

SSHRC 2004 Major Collaborative Research Initiatives [grant 412-2004
10086] :
2005-2010

$2,498,047 (= $500,000 p.a.)

Using a variety of data sources and methods we explore the implications
of population aging and immigration on the health services use and health
of Canadians.

Dynamics in prescription drug cost sharing and use of prescription drug
use: analysis using the longitudinal 2000-01 National Population Health
Survey.

Grootendorst P.

Levine MAH, Veall MR

Canadian Institutes for Health Research [grant 57803]

2002-10/2003-09

$89,771

Using individual-level data from the longitudinal 2000-01 National
Population Health Survey, we examine the effects of intertemperol and
interprovincial variation in the provincial drug subsidies for seniors and
social assistance recipients on overall drug use, the use of drugs specific
to the management of chronic health problems amongst individuals with
such problems, and individual health status. We also examine the role of
income on the probability of chronic health problems, and conditional on
this, the use of particular medications.
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Evaluation of Data Sources fo Support Pharmacosurveillance.

Holbrook A

Keshavjee K, Sebaldt R, Grootendorst P, Levine M, Goldsmith C,
Willison D, Brogan T, Peterson R, Tennant L

Review of statistical methods, implementation of these methods

Health Policy Research Program (HPRP), Research Management and
Dissemination Division, Health Canada (project no. 6795-15-
2001/4410013)

2002-07/2003-12

$103,800

1) We review statistical methods available to estimate drug effectiveness
using observational data prone to selection (assignment) bias; 2) Consider
the suitability of administrative claims, patient registries & electronic
medical records for this purpose; 3) Compare recent post-marketing RCT
evidence on efficacy of HRT as primary prevention among post-
menopausal women with longitudinal observational data using a vanety of
adjustments to control for selection bias.

Federal-provincial health care policy and prescription drug spending: .
1975-1998

Grootendorst P

DiMatteo L

Father Sean O’Sullivan Research Centre Seed Grant Award

2002-1/12 '

$9,000

Using data on prescription drug expenditures, by province and source of
finance (private, public) over the period 1975-2000, we assess how the
design of the provincial drug benefit programs (i.e. generosity and groups
covered), changes to federal patent laws, economic growth, and
demographic factors have affected public and private spending on
prescription drugs.

Effects of a prior authorization policy to restrict access to COX-2 inhibitors
in a public insurance program

Willison D

Fortin P, Grootendorst P, Lelorier J, Maclure M, Marshall D, Morgan S.
Statistical design, implementation and estimation

CIHR (application 82240)

2001-10/2003-09

$104,759 _

We test whether restrictions on the prescribing of a new class of arthritis
medications, the COX-2 inhibitors, has reduced analgesic drug costs
without adversely affecting patient health and increasing health costs
elsewhere. We use longitudinal patient level administrative data on the use
of drugs, physician and hospital’s services from 3 provincial drug plans that
differ in the degree of reimbursement restrictiveness for these drugs: BC
(most restrictive), Ontario, and Quebec (least restrictive).
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Public and private financing: analytics, dynamics and decision-making
Hurley JH

Abelson J, Butler J, Cobb-Clark D, Crossley TF, Evans RG, Giacomini M,
Grootenderst P, Stoddart G, Tamblyn R

Statistical modeling of prescription drug use for project substudy: Micro-
econometric analysis of drug cost-sharing in Quebec with (Hurley and
Tamblyn)

NHRDP 6606-06-2000/2590194

2000-07/2003-03

$367,849 '

Starting in August 1996, the Quebec provincial government drug pian
(RAMQ) introduced public drug coverage to the general population but also
introduced large co-payments and deductibles for seniors and social
assistance recipients — groups which had previously enjoyed relatively
comprehensive coverage. We analyze the effects of these user fees on
prescription drug use, program costs, and health indicators using
econometric methods which accommodate non-linear budget constraints,
heterogeneity in patient-level drug use, and the longitudinal aspect of the
data.

The impact of reference-based pricing of nitrates on the use of
prescription drugs, hospital and physicians’ services in British Columbia
Grootendorst P

Dolovich L, Holbrook AM, O’Brien BJ

Canadian Health Services Research Foundation [grant 97-050], BC
Ministry of Health, and Brogan Inc.

1998-11/2001-10

$322,498 (CHSRF: $107,498; BC MOH: $140,000, Brogan Inc.: $75,000)
The Reference Pricing program introduced by the British Columbia Ministry
of Health Pharmacare program limits reimbursement of drugs in a cluster of
therapeutically similar drugs to the lowest price drug in the cluster. We
assess whether the reference pricing of nitrates has lowered overall health
care costs without adversely affecting the health of program beneficiaries.

The impact of reference-based pricing of calcium channel blockers and
ACE inhibitors on the use of prescription drugs, hospital and physicians’
services in British Columbia

Grootendorst P

Dolovich L, Holbrook AM, Levy A, O’Brien BJ

Health Transitions Fund [grant NA222], Drug Information Association
1998-11/2001-10

$188,500 (HTF: $151,000; DIA: $37,500)

The Reference Pricing program introduced by the British Columbia Ministry
of Health Pharmacare program limits reimbursement of drugs in a cluster of
therapeutically similar drugs to the lowest price drug in the cluster. We
assess whether the reference pricing of calcium channel blockers and ACE
inhibitors has lowered overall health care costs without adversely affecting
the health of program beneficiaries.
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Global physician expenditure caps and physician services utilization: a
three province study

Hurley JH

Grootendorst P, Crossley TF

Statistical modeling of health services use

Medical Research Council of Canada [grant 14117], Ontario Ministry of
Health

1997-04/2001-10 :

$232,000 (MRC: $165,000; Ontario Ministry of Health: $67,000)

We assess the impact of a series of global physician expenditure caps
applied by the Ministries of Health in Ontario, Alberta and Nova Scotia, on
physician service patterns (mix and volume of services provided per
patients, number of patients seen) and labour supply (hours worked, labour
force participation).

The effects of changes of co-payment & premium policies on use of
prescription drugs in Nova Scotia Seniors’ Pharmacare Program

Kephart G

Reudy J, Grootendorst P, Somers E, Hoar J

Statistical modeling of prescription drug use

Canadian Health Services Research Foundation [grant 97-047], matching
support from the NS Health Services Research Fund and Nova Scotia's
Senior's Pharmacare Program, Nova Scotia Department of Health
1998-11/2001-10

$124,501 (CHSRF: $41,496; Nova Scotia Government: $83,005)

We assess the impact of a series of user fees applied to prescription drugs
taken by beneficiaries of the Nova Scotia Department of Health Senior's
Pharmacare Program between 1990-1996 on the overall volume of drugs
reimbursed, program costs, and the differential effects of the user fees on
drugs used by individuals with specific diseases, and with various levels of
income.

Outcomes associated with formulary cost-containment strategies
Willison D, MacLeod S

Levine M, O'Brien B, Grootendorst P

Literature review.

Merck-Frosst Canada

2000-01/12

$25,000

We review the current literature in Canada and the United States
evaluating the impact of formulary restrictions for pharmacsuticals on
health care utilization and health outcomes, identifying the strengths and
limitations of the methods used.
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Do Drug Plans Matter? Effects of Drug Plan Eligibility on Drug Utilization
Among the Elderly, Social Assistance Recipients and the General
Population

Grootendorst P

Levine MAH

Health Transitions Fund [project NA227]

1999-03/2000-10

$122,372

We assess the impact of inter-provincial variations in the generosity of public
drug programs for seniors, social assistance recipients and the general
population on prescription drug use, use of over the counter drugs, and
physician services using longitudinal data from the Statistics Canada
National Population Health Surveys.

The impact of reference-based pricing on the use of prescription drugs,
hospital and physicians’ services in British Columbia (Pilot Study)
Grootendorst P

O’Brien BJ, Holbrook AM

Father Sean O’Sullivan Research Centre Seed Grant Award
1997-09/1998-08

$10,000

Do Provincial Drug Plans Matter? Effects of Provincial Drug Plan Eligibility
on Drug Utilization Among the Elderly

Grootendorst P

Anderson GA, Feeny DH

National Health Research and Development Program [grant 6606-6404-
NPHS]

1997-02/1998-10

$35,611

Health Utilities Index Mark 3: Is it valid for the measurement of health
status and health-state utilities?

Grootendorst P

Feeny DH, Furlong W

Janssen Pharmaceutica Research Foundation

1996-04/1998-03

$12,000

Efficacy, effectiveness and cost analysis of nitrate therapy for the
prevention of angina pectoris

Holbrook AM

Dolovich L, Grootendorst P, Brogan T, Kitching A, Crossley TF
Canadian Coordinating Office of Health Technology Assessment [grant
6606-5678-55]

1995-01/12

$31,840
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6.3 Work submitted for publication

Hollis A, Grootendorst P. A comparison of mechanisms for setting generic drug prices. Under
revision for resubmission to Canadian Public Policy 2014-06.

Pham B, Tomlinson G, Groofenderst P, Wijeysundera HC, Krahn M. Calibration Analysis of
Disease History Models: A Two-Stage Random Search Algorithm. 1% submission to Medical
Decision Making: February 6, 2013. Revised and resubmitted to Medical Decision Making.

Pham B, Tomlinson G, Grootenderst P, Krahn M. Calibration Analysis of Decision-Analytic
Models: A Literature Review. Submitted to Medical Decision Making: January 3, 2014.

6.4 Publications in Popular Media
Grootendorst P. Catastrophic drug coverage: A way forward. Globe and Mail April 5, 2011.

Grootendorst P. The payer’s role — effects of drug plan design on patient compliance.
Canadian Healthcare Manager 2002; 9(3):29.

6.5 External Presentations

CD Howe Institute, Toronto, 2014-10. Presented: “How We Pay for Drugs: Is the Pan-Canadian
Pricing Alliance on Track?”

Canadian Centre for Health Economics, Toronto, 2014-09. Presented: “Canada’s
pharmaceutical IP laws and Ontario Drug Benefit drug coverage decisions”.

Department of Economics, University of Saskatchewan, 2014-02. Presented: “A comparison of
mechanisms for setting generic drug prices”.

DeGroote School of Business, McMaster University, 2014-01. Presented: “A compariscn of
mechanisms for setting generic drug prices”.

THETA Policy Symposium, Toronto 2012-05. Presented: “Physician fee cuts and physician work
effort: some research ideas”

CIRANO-INM-CHSRF Conference on Health Reform, Montreal 2011-11. Presented: “A sliding
scale to reimburse generic drugs”

Canadian Pharmaceutical Policy Research Collaboration, Ottawa 2011-11. Presented: “Public
drug plans’ demand responses to strengthened intellectual property protection: evidence
from Ontario”

International Health Economics Association Conference, Toronto, 2011-07. Discussant: Powell:
“Soda Taxes and Adolescent Body Weight: Evidence from Panel Data”
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Canadian Pharmaceutical Policy Research Colfaboration, Halifax 2011-05. Presented: “Fifty
years of new drug approvals in Canada”

Canadian Health Services Research Foundation, Healthcare Financing, Innovation and
Transformation Policy Series Ottawa, 2011-02 Presented: “Policy options to support
pharmaceutical innovation”; 2011-03 Presented “Innovation and Pharmaceutical Spending”
via webinar

Masters of Biotechnology Program, University of Torcnto, Mississauga, 2010-10 Presented:
“How should we reward pharmaceutical innovation?”

Third Biennial Conference of the American Society of Health Economists, lthaca 2010-06.
Discussant: Hyppolite and Trivedi: “Alternative Approaches for Econometric Analysis of
Panel Count Data using Dynamic Latent Class Models”

Canadian Health Economics Study Group, Montreal 2010-086. Discussant: Latimer: “Effects of
introducing then removing cost-sharing for drugs among people with schizophrenia in
Quebec: A natural experiment”

Canadian Pharmaceutical Policy Research Collaboration, Toronto 2010-05. Discussant: Hollis:
“Generic drug pricing policy for Canada”

Toronto Health Economics and Technology Assessment Collaborative, Toronto 2010-02.
Presented: “Instrumental variables estimation”

Canadian Pharmaceutical Policy Research Collaboration, Ottawa 2009-11. Presented:
“Determinants of generic drug entry in Canada”

Canadian Health Economics Study Group, University of Waterloo, 2009-05. Discussant: Lang
“The Impact of Mental Health Insurance Laws on State Suicide Rates”

Hot Topics in Health Policy Lecture Series, University of Toronto, 2008-11 Presented: “How
should we reward pharmaceutical innovation?”

Masters of Biotechnology Program, University of Toronto, Mississauga, 2008-10 Presented:
“How should we reward pharmaceutical innovation?”

17th European Workshop on Econometrics and Health Economics, Coimbra, 2008-09
Presented: “Distributional effects of needs based drug subsidies in Canada”

Canadian Economics Association Meetings, Vancouver, 2008-06. Presented: “Effects of
'‘Authorized Generics' on Canadian Drug Prices”

Canadian Economics Association Meetings, Vancouver, 2008-06. Discussant: “Effects of
insurance coverage on drug access”

Canadian Health Economics Study Group, Fredericton, 2008-05. Discussant: Emery “Public
Pensions and the Mortality of Seniors in Canada: Comparing Means-Tested and Universal
Eligibility, 1921-1970” )

Centre for Health Economics and Policy Analysis, McMaster University, Hamilton, 2008-04.
Presented: “Alternatives to the patent system to spur innovation”

Centre for Evaluation of Medicines, Hamilton, 2008-01. Presented: “Prescription drug
effectiveness: a re-examination of the aggregate data”

International Society for Pharmacoeconomics and Oufcomes Research Meetings, Bogota,
2007-12. Presented: “The effects of drug price controls: evidence from Canada”

Department of Economics, University of Waterloo, 2007-10. Presented: “Prescription drug
effectiveness: a re-examination of the aggregate data”

International Health Economics Association Conference, Copenhagen, 2007-07. Presented:
“Prescription drug effectiveness: a re-examination of the aggregate data”

Canadian Economics Association Meetings, Halifax, 2007-06. Presented: “Distributional effects
of needs based drug subsidies in Canada”

Competition Bureau Intellectual Property Symposium, Ottawa, 2007-03. Presented: “Effects of
'Authorized Generics' on Canadian Drug Prices”

Canadian Association for Health Services and Policy Research Meetings, Vancouver, 2006-09.
Presented: “Prescription drug effectiveness: a re-examination of the aggregate data”
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Canadian Economics Association Meetings, Montreal, 2006-06. Presenied: “Effects of
Reference Pricing of Cardiovascular Drugs on Health Ouicomes”

Canadian Health Policy Implementation Initiative Meetings, King City, 2006-04. Presented: “The
Current Canadian Pharmaceutical Policy Regime”

Toward a National Pharmaceuticals Strategy conference, Vancouver, 2006-02. Presented:
“National catastrophic drug insurance revisited: Who would benefit from Senator Kirby's
recommendations?”

Facilitators and Barriers of Conducting Methodologically Rigorous Research in Drug Policy and
Medication Management in the Real World finternational video conference], 2005-09
Presented: “Effects of reference pricing of cardiovascular drugs on health care costs and
health outcomes”

International Health Economics Association Conference, Barcelona, 2005-07. Presented:
“Cigarette taxation and obesity” :

Canadian Economics Association Conference, Toronto, 2004-06 Presented: "Distributional
effects of ‘general population' prescription drug programs in Canada

Canadian Health Economics Study Group, Montreal, 2004-05 &

Canadian Association for Health Setvices and Policy Research Inaugural conference, Monitreal,

2004-05
Presented: “Patent Protection, Research and Development and Pharmaceutical Drug
Expenditures; Evidence from Canada”

Symposium on Cross Border Internet Pharmacy: Public Policy Implications, Toronto, 2004-03
Presented: “Cross border trade in pharmaceuticals and Canadian pharmaceutical R&D”

12th European Workshop on Econometrics and Health Economics, Menorca, 2003-09
Discussant: Nolan “A cross sectional analysis of the utilization of GP services in Ireland:

1987-2001"

Canadian Health Economics Study Group, Banff, 2003-07
Discussant: Ferguson, Laporte “Investment in health when health is stochastic”

Social and Economic Dimensions of an Aging Population Conference, Hamifton, 2003-04
Presented: “A SEDAP perspective on immigration”

Canadian Association of Population Therapeutics Annual Conference, Quebec City, 2003-03
Presented: “Estimating treatment effectiveness using observational data: The case of HRT

and coronary heart disease” _

Ontario Office of Economic Policy Winter 2003 Retreat on Health Economics, Toronto, 2003-01
Presented: “Patent Protection, Research and Development and Pharmaceutical Drug

Expenditures: Evidence from Canada”

Institute for Clinical Evaluative Sciences in Ontario, Toronto, 2002-11

Presented: “Estimating Treatment Effectiveness using Observational Data: The Case of
HRT and Coronary Heart Disease”

Limited Use Committee, Ontario Drug Benefit Program, Toronto, 2002-10
Presented: “Trends in Antibiotics Use, Expenditures and Resistance in Ontaric before and

after Quinolone Limited Use”

Conference on Economics of Health Care Reform (Sponsored by the Department of Economics,
University of Manitoba), Winnipeg, 2002-10
Presented: “Patent Protection, Research and Development, and Pharmaceutical Drug

Expenditures: Evidence from Canada”

Pharmaceutical Issues Committee, Federal Provincial Territorial Advisory Committee on Health
Services, Oftawa, 2002-04
Presented: “The impact of reference pricing of cardiovascular drugs on health care costs

and health outcomes”

Canadian Association of Population Therapeutics Annual Conference, Toronto, 2002-04
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Presented: “The impact of reference pricing of cardiovascular drugs on health care costs
and health ouicomes”
Healthy Outcomes Conference, Lake Louise, 2002-04
Presented: “Ways to Reduce Drug Program Expenditures Without Compromising Quality”
Father Sean O'Sullivan Research Centre Symposium: Interprovincial and international
comparisons of drug reimbursement policy, Toronto, 2001-11
Presented: “A review of Canadian provincial drug subsidy programs”
10th European Workshop on Econometrics and Health Economics, London, 2001-09
Discussant: Batalgi, Griffin “Rational addiction to alcohol: Panel data analysis of liquor
consumption”
International Health Economics Association Conference, York UK, 2001-07
Presented: “Effects of reference pricing of niirates, ACE inhibitors and calcium channel
blockers on health and health care costs”
Canadian Health Economics Research Association Conference, Toronto, 2001-05
Presented: “The effects of reference pricing of nitrates on choice of anti-anginal drug
therapy: initial results from patient-level claims data”
Health Transitions Fund Research Dissemination Workshop, Toronto, 2001-04
Presented: “Do drug plans matter? Effects of drug plan generosity on drug use among the
‘ elderly, social assistance recipients and the general population”
Regional Health Economics Seminar Series, Ontario Ministry of Health, Toronto, 2001-03
Presented: “The effects of reference pricing of nitrates on choice of anti-anginal drug
therapy: initial results from patient-level claims data”
Department of Economics, Lakehead University, Thunder Bay, 2001-03
Presented: “Do drug plans matter? Effects of drug plan generosity on drug use among the
elderly, social assistance recipients and the general population”
Institute for Clinical Evaluative Sciences in Ontario, Toronto, 2000-09
Presented: “Evaluation of nitrate drug discontinuation under the Reference Pricing Policy in
British Columbia”
9th European Workshop on Econometrics and Health Economics, Amsterdam, 2000-09
Discussant: Schellhorn “Effect of Variable Health Insurance Deductibles on Demand for
Physician Visits”
Canadian Health Economics Research Association Conference, Edmonton, 1999-08
Presented: “Dispensing with incentives: An evaluation of generic drug substitution policies in
British Columbia”
Canadian Health Economics Research Association Conference, Edmonton, 1999-08
Discussant: “Access to Prescription Drugs for Beneficiaries of Provincial Drug Plans in
Canada”
International Health Economics Association Conference, Rotterdam, 1999-06
Presented: “Global physician expenditure caps and individual-collective incentive conflict:
physician responses in Canada”
Canadian Economics Association Meetings, Toronto, 1999-05
Presented: “Evaluation of the Reference Pricing Policy in British Columbia”
Harvard School of Public Health, Harvard University, Boston, 1999-04
Presented: “Evaluation of the Reference Pricing Policy in British Columbia”
Department of Economics, University of Alberta, Edmonton, 1999-01
Presented: “Evaluation of the Reference Pricing Policy in British Columbia”
Institute of Health Economics, Edmonton, 1999-01
Presented: “Effects of Provincial Drug Plan Eligibility on Prescription Drug Use Among
Seniors using the 1994-95 National Population Health Survey”
Department of Economics, York University, North York ON, 1998-10
Presented: “Evaluation of the Reference Pricing Policy in British Columbia”
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7" European Workshop on Econometrics and Health Economics, Helsinki, 1998-09
Discussant: Parkin, Rice, Sutton “Semi-parametric estimation of morbidity effects on general
practitioner utilisation in the presence of time and age heterogeneity.” [read by A Jones]
6" European Workshop on Econometrics and Health Economics, Lisbon, 1997-09
Discussant: Santos-Silva and Windmeijer “Stopped-sum models for health care demand.”
Department of Economics, Research School of Social Sciences, Australia National University,
Canberra, 1997-05
Presented: “Health policy evaluation using longitudinal insurance claims data: an application
of the panel tobit estimator”
5th European Workshop on Econometrics and Health Economics, Barcelona, 1996-09
Presented: “Health policy evaluation using longitudinal insurance claims data: an application
of the panel tobit estimator”
International Health Economics Association Conference, Vancouver, 1996-05
Presented: “On becoming 65 in Ontario: Effects of drug plan eligibility on use of prescription
medicines”
4™ European Workshop on Econometrics and Health Econormics, Paris, 1995-09
Discussant: Lopez and Saez “Panel data methods for medical care demand estimation”
Canadian Economics Association Meetings, Montreal, 1995-06
Presented: “Health policy evaluation using longitudinal insurance claims data: an application
of the panel tobit estimator”
School of Policy Studies, Queens University, Kingston, 1985-03
Presented: “A comparison of alternative models of prescription drug utilization”
Department of Economics, Sir Wilred Laurier University, Kitchener, 1995-02
Presented: “A comparison of alternative models of prescription drug utilization”
3d European Workshop on Econometrics and Health Economics, Antwerp, 1994-10
Presented: “On becoming 65 in Ontario: Effects of drug plan eligibility on use of prescription
medicines”

7 Teaching
7.1 Graduate

«  PHM 1132H - (course coordinator) Applied Health Econometrics, Dept of
Pharmaceutical Sciences, University of Toronto, 2012-01/4 (taught 11/12 sessions),
2013-01/04 (taught 7/12 sessions)

¢ PHM 1128H - Introduction to Models and Methods of Research in Clinical, Soc:al and
Administrative Pharmacy, Dept of Pharmaceutical Sciences, University of Toronto, 2010-
09/12 (taught 1/11 sessions), 2011-09/12 (1), 2013-09/12 (1) ), 2014-09/12 (1).

e  PPG 2010H* - (course coordinator) Panel Data Methods for Public Policy Analysis,
University of Toronto, 2009-01/04 (12/12)

e PHM 1126H* - (course coordinator) The Economics of Health and Health Care, Dept of
Pharmaceutical Sciences, University of Toronto, 2005-01/04 (taught 12/12 sessions),
2006-01/04 (2), 2007-01/04 (12), 2008-01/04 (12)

¢ ECON 793 - Health Economic Policy, Dept of Economics, McMaster University, 2007-
01/04 (3/12 sessions), 2008-01/04 (3/12), 2009-01 (2/12), 2010-01 (2), 2011-01 (2),
2012-01 (2), 2013-01 (2), 2014-01 (2).

¢ CHS-HRM 789" — (course coordinator) Health Economics for Health Care Managers,
Faculty of Health Sciences, McMaster University, 2002-01/04 (7/12 sessions), 2001-
01/04 (8), 2000-04/07 (7), 2000-01/04 (7), 1989-01/04 (8), 1998-01/04 (9), 1997-01/04
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ECON-HRM 788 — Health Economics I, Dept of Economics, McMaster University, 1996-
09/12 (1/12 sessions), 1997-09/12 (3), 1998-09/12 (2).

ECON-HRM 791 — Health economics Il, Dept of Economics, McMaster University, 1999-
01/04 (1/12 sessions), 2000-01/04 (4), 2001-01/04 (3), 2002-01/04 (3).

7.2 Undergraduate

University of Toronto

PHM 110 — Health Systems [, 2011-09/12 (2 sessicns), 2013-09/12 (1 session).

PHM 213* — Health Economics and Pharmacoeconomics, 2013-01/04 (9/13 sessions),
2014-01/04 (10/13 sessions)

PHM 227 — Health Systems in Society I, 2003-09/12 (1 session), 2004-09/12 (1), 2005-
09/12 (1), 2006-09/12 (1), 2008-09/12 (1), 2009-09/12 (1), 2010-09/12 (1)

PHM 425* — Pharmacy Practice Research, (course coordinator) 2002-09/12 (1/13
sessions), 2003-09/12 (8), 2004-09/12 (10), 2005-09/12 (10), 2006-09/12 (10), 2007-
09/12 (10), 2008-09/12 (9), 2010-09/12 (10), 2011-09/12 (9), 2013-09/12 (10).

PHM 427 — Health Systems in Society Il, 2006-09/12 (1 session)

PHC 489 — Research project for pharmaceutical chemistry specialists, 2013/14 (Janice
Tang, Aaron Tran)

McMaster University

ECON 3Z3* — Health Economics, McMaster University 1992-01/04, 1995-09/12.

* | had major responsibility for the design of this course.

7.3 Other Instructional activities

Radiation Oncology & Medical Oncology Residency Training Program, McMaster
University (2003) (health economics training).

Advisor on development of a course in pharmacy practice research, Faculty of
Pharmacy and Biochemistry, San Marcos University, Lima, Peru (2004)
International Health Training program, Centre for International Health, Faculty of
Medicine, University of Toronto (2005, 2006)

7.4 Student Supervision

University of Toronto
Supervisor, Post-doctoral fellowship

Van Hai Nguyen, 2009-10/2013-07: economics of dental coverage, obesity [completed]

Logan MaclLeod, 2009-09/2010-08: economics of catastrophic drug insurance
[completed]

Yugian Lu, 2005-09/2007-08: economics of obesity [completed]

Minsup Shim, 2006-03/2009-02: reference pricing of pharmaceuticals [completed]

Supervisor, Pharmaceutical Sciences PhD

Kavisha Jayasundara, 2011-09: economics of drugs for rare diseases

Ivana Todorovic, 2008-09: impacts of changes in public drug plan procurement of
generic drugs

Ayman Chit, 2008-09/2013-08: economic aspects of vaccine development and
procurement [completed] .

Doreen Au, 2004-09/2009-09: price and income sensitivity of tobacco use [completed]
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Heather Bennett, 2003-11/2007-02: health outcomes of depression during pregnancy
[completed]
Co-Supervisor, Pharmaceutical Sciences PhD
Bassem Hamandi, 2010-09: economic evaluation of lung transplantation [with M
Papadimitropoulos]
Basil Bereza, 2011-09: economic evaluation of genetic screening [with M
Papadimitropoulos]
Supervisor, Pharmaceutical Sciences MSc
Ethar Ismail, 2011-09/2013-12: economics of generic drug procurement [completed]
Ilvana Todorovic, 2006-09/2008-08: distributional effects of a national catastrophic drug
insurance plan [completed]
Antonio Grossi, 2003-09/2007-01: effects of reference pricing on drug costs [completed]
Taimur Bhatti, 2004-01/2005-11: pharmacists’ responses to economic incentives to
dispense generic drugs [completed]
Andrew Tam, 2004-09: spillover effects of reimbursement restrictions in large public drug
plans on costs to private sector plans [withdrew from program]
Faculty Supervisor, Industrial Pharmacy Residency Program
Farah Hemraj, 2003/2004; Cory Cowan, 2004/2005; Mayce Al-Sukhni 2007/2008; Lucas
Krajewski 2008/2009
Faculty Supervisor, PharmD Program
So-Hee Kang 2011; Reem Haj, 2008; Cory Cowan, 2008
Member, Pharmaceutical Sciences PhD Thesis Committee
Ba Pham, 2008-01/2014-10: calibration of models for economic appraisal [completed]
John Leombruno, 2005-05: estimation of drug treatment effects using observational data
[completed] ‘
Jennifer Pereira, 2004-04/2008-08: composite measures of medicine risk and benefit
[completed]
Yonggiang Li, 2005-05/2008-03: prediction of drug delivery using nonlinear models
[completed] _
Member, Pharmaceutical Sciences MSc Thesis Committee
Nihar Gondalia, 2013-09: open source drug development.
Tina Papastavros, 2009-04: economic evaluation of treatments for opioid dependence
Colin Vincente, 2002-10/2005-04: economic evaluation of glaucoma screening
[completed]
Yonggiang Li, 2004-05/2005-04: prediction of drug delivery using nonlinear models
[completed]
PhD Thesis Committee Membership at the University of Toronto
Carlos Quinonez, 2006-01/2009-02: political economy of dentistry in Canada (Faculty of
Dentistry, Section of Community Dentistry) [completed]
Stephanie Choi, 2013-01/: burden of mental health morbidity amongst those infected
with HIV (Faculty of Medicine, Institute of Medical Science)
Mayvis Rebeira, 2013-11/: effects of public pensions on health (Institute of Health Policy,
Management and Evaluation)
Member, MSc Thesis Committee (Faculty of Medicine, Dept HPME)
Meghan McMahon, 2005-08/2007-05: estimation of the effect of obesity on health
services use in Canada [compleied]

McMaster University
Member, Department of Economics PhD Thesis Committee
Emmanuel Pierard, 2002-05/2005-12: macro-ecenomic determinants of suicide rates;
empirical health production functions [completed]
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Co-supervisor, MSc Thesis in Economics

Jesper Bagger, York University, UK, 2002-07/09: review of methods to estimate
treatment effects using observational data [completed]

Alistair Dickson, York University, UK, 1998-07/09: resolving divergence between
willingness to pay and willingness to accept and implications for economic evaluation
[completed]

Pekka Paunio, York University, UK, 1996-07/09: a survey of welfare measures in
economic evaluation [completed]

Paul Contoyannis, York University, UK, 1895-07/09: price sensitivity of tobacco use
[completed]

8 Service

University of Toronto

Committee Membership
Joint Health and Safety Committee (2014-01/)
Committee for Entry to Practice Professional Degree Programs (2012-12/)
Curriculum and Assessment Subcommittee (2013-09/)
Academic Leadership Committee (2012-12/)
Research Advisory Committee (2011/)
Chair, Undergraduate Pharmacy Ethics Committee (2006-02/)
Graduate and Postgraduate Committee, Faculty of Dentistry (2007-09/2009-6)
Cross-Appointment Committee (2008-09/)
Graduate Admissions (2007-09/2008-08)
Undergraduate Pharmacy Awards Committee (2006-09/)
Pharmacy Library and Information Services Committee (2007-03/)
Pharmacy Animal Care Committee (2003-12/2006-05)
Pharmacy Undergraduate Admissions Committee (2003/2012)
Graduate Research in Progress Committee (Assistant Chair: 2003-09/2004-08, Chair:
2004-09/2007-05)

Ad Hoc Committee Membership
Internal Reading Committee for Tenure review (2009-11)
TA funding allocation and student travel funding (2008-11)
Advisory Committee for the Appointment of a Dean, Faculty of Pharmacy (2008-06)
PTR Committee (2007-05)
Review committee, U of T employee experience survey (2006-07), U of T Bulletin (2007-
08)
Overhead Committee (2003-10)
PharmD appeals committee (2003-06)
Graduate Department of Pharmaceutical Sciences SSHRC Ranking Committee (2003-
10-24)
Social and Administrative Pharmacy Hiring Committees (2003-04/)

Other
Faculty Liaison, Industrial Pharmacy Residency Program (ES| Canada, 2003-08/)
Faculty Liaison, St Joseph’s Hospital Pharmacy Residency Program (2007-12/)
Board of Directors, Faculty Club (2005-09/2008-08)

Student Examination
Chair, Various Thesis Examination Committees
Internal examiner, PhD Thesis (Greg Payne, HPME, 2010-05)
Internal examiner, PhD Qualifying Exam (Yeesha Poon, Pharm Sci, 2013-10)
Internal examiner, PhD Qualifying Exam (Andrea Burden, Pharm Sci, 2011-01)
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Examiner, MSc Thesis (Monica Yu, IHPME, 2013-09)
Internal examiner, MSc Thesis (Nina Lathia, Pharm. Sci., 2008-03)
Internal examiner, MSc Thesis (Hamid Sadri, Pharm. Sci., 2004-08)

McMaster University

Committee Membership
Clinical Health Sciences (Health Research Methodology) MSc Admissions Committee
(2000-01/2002-09)
CHS (HRM) Graduate Education Commitiee (2000-08/2002-09)
Chair, Committee on Academic Cross-fertilization in CE&B (2002)
Health Sciences Library Users Committee (2001-10/2002-09)
Chair, Department of Clinical Epidemiology and Biostatistics Special Events
Programming Committee (2002)
FSORC Seed Grant Competition Review Committee (2001-04/2002-09)

Student Examination
CHS (HRM) MSc Comprehensive Examination Committee (2002-03/2002-09)
CHS (HRM) MSc Thesis Committee: Gord Blackhouse (2001) (Internal Reader); Lisa
Dolovich (1998), Nicole Brazier (2002) (Internal Observer)
CHS (HRM) PhD Comprehensive Examiner: Sue Whittaker (2002)
Department of Economics PhD Comprehensive Examination Committee (Health
Economics) (2000-08/2002-09)

Referee
Academic Journals
American Journal of Managed Care; Annals of Internal Medicine; The B.E. Journal of
Economic Analysis & Policy; BMC Health Services Research; Canadian Journal of Clinical
Pharmacology; Canadian Journal of Economics; Canadian Journal of Public Health;
Canadian Medical Association Journal; Canadian Public Policy; Centre for Health
Economics and Policy Analysis Working Paper Series; Communications in Statistics —
Theory and Methods; Eastern Economic Review; Economics and Human Biology; European
Journal of Health Economics; Expert Review of Pharmacoeconomics & Outcomes
Research; Globalization and Health; Government and Policy C; Health Affairs; Health and
Canadian Society; Health Care Management Science; Health Economics; Health
Economics, Policy and Law; Health Policy; Healthcare Policy; Health Reports; Health
Services and Outcomes Research Methodology; Health Services Research; International
Journal for Equity in Health; International Journal of Health Care Finance and Economics;
International Journal of Public Health; Journal of Applied Economics; Journal of Clinical
Epidemiology; Journal of General Internal Medicine; Journal of Health Economics; Journal
of Mental Health Policy and Economics; Journal of Population Therapeutics and Clinical
Pharmacology; Journal of Rheumatology; Medical Care; Medical Decision Making; Open
Medicine; Pharmaceutical Development and Regulation; Pharmacoeconomics;
Pharmacoepidemiology and Drug Safety; PLoS ONE; Quality of Life Research; Review of
Income and Wealth; R&D Management; Scottish Journal of Political Economy; Social
Science and Medicine; Value in Health.

Funding Agencies

Qatar National Research Fund (2011) MITACS Doctoral Fellowship (2010); Alberta
Heritage Foundation for Medical Research (2009); Canadian Institutes of Health Research
(CIHR) Health Research Salary (A) Committee (2009-01/2011); CIHR External Review
(2005); CIHR Health Research Training (A) Committee (2000-07/2003-06); CIHR Post
Market Drug Safety and Effectiveness (DSA) — Winter 2010 Competition; UK Medical
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Research Council (2008); Michae! Smith Foundation for Health Research (2005-03, 2006-
04); Heart and Stroke Foundation of Canada (2002); Australian Research Council (2002);
Canadian Health Services Research Foundation (2002-03, 2004-12, 2005-04);
CIHR/SSHRCC/NHRDP Health Career Awards Program (2000-04,11); Social Sciences and
Humanities Research Council of Canada (1999-1); Canadian Coordinating Office for Health
Technology Assessment (1997-4); Canadian Health Services Research Foundation (2000-
2); Medical Research Council of Canada (1998-5, 1997-10); National Health Research and
Development Program (1998-1, 1997-11)

Academic Prizes
Kenneth J. Arrow Award Committee of the International Health Economics Association
(2009/present)

Tenure Review
University of Aberdeen (2010), McMaster University (2009, 2 reviews), University of British
Columbia (2009), University of Manitoba (2008)

Graduate Thesis

External examiner, PhD Thesis: Theresa Longobardi, York University, 2003-05; Van-Hai
Nguyen, Concordia University, 2009-08; Zhe Ren, Dalhousie University, 2011-01.

External examiner, MSc Thesis: Sumeet Singh, McMaster University, 2003-09.

Conference Program Committees
Canadian Health Economics Study Group (CHESG) meetings (2005/present); Canada’s
Research-Based Pharmaceutical Companies (Rx&D) Annual Policy Conference;
International Health Economics Association (IHEA) World Congress 2007, 2009; Annual
Health Econometrics Workshop (2009/present); Conference of the Canadian Association for
Health Services and Policy Research (2004, 2006, 2007); Canadian Health Economics
Research Association Conference (2000/2002).

Conference Organization
2014 Annual Health Econometrics Workshop; 2011 International Health Economics
Association (IHEA) World Congress; Merck Frosst Distinguished Speaker Series in Health
Economics (2000/2003); CHESG meetings (2005)

Professional Associations
iHEA Scope and Scientific Excellence Sub-Committee (2014-06)

Editorial Boards
Editorial Board, Canadian Public Policy (2000/2012)
Editorial Board, Health Economics (2005/2006)
Associate Editor, Health Economics (2007/present)

Data & Safety Monitoring Boards
Norman WV, (PI) “Better Contraceptive Choices: Immediate vs Interval insertion of
Intrauterine Contraception after Second frimester Abortion” (2010/2012)

Advisory Boards
Allergan Canada (2008/2010); Bayer Canada (2009/present); Merck Frosst Canada
(2007/2010); Expert Working Group on Drug Expenditures, Canadian Institute for Health
Information (2003/2004, 2007/2008, 2011/); SSHRC and Statistics Canada Research Data
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Centre Access Committee (2001-01/present); Patented Medicine Prices Review Board
(PMPRB) Working Group on Costs of Making and Marketing (2008-05); Rx&D Policy
Advisory Board (2008/2011)

9 Expert Testimony

I have provided expert testimony and/or reports in legal proceedings on behalf of the
Department of Justice, as well as for brand and generic drug manufacturers.

10 Media Interviews

| have provided commentary in print (CBC Online, Globe and Mail, Canadian Press), TV (CBC
News, Lang and O’Leary Exchange, Business News Network, Radio Canada) and radio
interviews.
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