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IH'RF Mission Statement

THE INDUSTRIAL HEMP RESEARCH FOUNDATION 1S DEDICATED TG SUPPORTING

INDUSTRIAL HEMP RESEARCH PROGRAMS AT INSTITUTIONS OF HIGHER LEARNING
AND EDUCATION IN COLORADO AND ACROSS THE UNITED STATES. WE AM TO
INCREASE THE BODY OF KNOWLEDGE AND RAISE, PUBLIC AWARENESS OF THE
MANY KNOWN AND POTENTIAL APPLICATIONS OF INDUSTRIAL HEMP TO IMPROVE
LIVING STANDARDS, CREATE JOBS, SAFEGUARD THE ENVIRONMENT, ENCOURAGE

COMPLIANCE, AND ENHANCE THE QUALITY OF LIFE FOR ALL PEQPLE.

Tah’ge Qf COﬂtéﬁtS’ Corporate Sponsors
. ’ o g
= Why Industrial Hemp, a Brief History | N%,m%
= State of Affairs | =
* NationalView HempBYzJournal
= Currant News

= industrial Hemp Market Potential

= Validation: Key Research Areas
= Research Project Coliaboration o
= Successtul Research Measuramenits
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« The Foundation

= Accelerating industrial Hemp Research




A Contextual Brief on Hemp

Hemp is one of the earliest domesticated plants krown. It has been cultivated by many
civilizations for over 12,000 years. Hemp use archaeologically dates back to the Neolithic
Age in China, with hemp fiber imprints found cn‘!"angshao culture potiery dating from the 5th
millennivm BC, The Chinese later used hemp to make clothes, shoes, ropes, and an early form

of paper.

Textile expert Elizabeth Wayiand Barber summaiizes the historical evsdem:e that Cannabis
sativa, “...grew and was knowrn in'the Neoirth:c penod all across the northern {atitudes, from

' Europe (Germany, $wntzer!and Ausmu, Roman:a, Ukrame} to Eas*tAsm {T‘ het and China)," but,
. textile use of Cannab:s sative does not 5u1face for certain in the Wes; U.rftn! rei’anve!y late,

: name[yn‘;efmnAge : S Coo '_j‘j

“*In late medleval Germany and itaiy, hemp was emp!oyed i
©*  Hempin fater Europa was mam!y cultivated for:ts ﬁbers, a

" ships, mdudzng those of Chnstopher(oiumbus. R e e
=3 “i‘he Spamards brought hemp to ‘he Westem ’Hemlsp?&ere and cultwated ltm Chk}e startmg

A Contextual Brief an Hemp (cont.)

The belief that hemp was one of the most important crops to the common wealth, continued throughout the
xgth cantury, As production increased, more states fike Hiinois, California, and Nebraska began to grow hemp,
with more domestic hémp available, creative idéas for hemp use increased. tn 1841, Congress ordered the Navy
to buy domestxc hemp.

* By the early 20th century, one of the most lmpor"arrt tmrent;ors zo the hemp industry was the Decorticator
machine.

* Anarticle from. Popuiar Mechanics magazme (Febmar’y 1938} spoke of hemp asz cash Crops00n to be
worth a'billion dollars, :

. Unfortunataly, the year pnor, Lhe passage of the Manhuawa Tax Ac‘ HR 638 5 was enamed

o NOTE' The rssue _for those in O,DpOSII‘lOH of tbfs tax refafed o the una’erhanded manner in whfch this tex was
.. enacted. The. conspiracy. was against. hemg it threatened certain ve_sted ﬁnancfm’ qnd mdusznai interests
especral[y tbcse m the. paper and petrochemrca! mdusmes ; : :

:‘Those thoughtto gain the most were



So....What's the Deal?

Laws on Indusirial Hemp, medical and recreationat 2015 State Heﬁ'ip f_egiSfEfﬁﬁn
marifuana are becoming more lax nationwide. industry
analysts say, i'sbeana iong haul, espacially for
tndustrial Hemp.

Lawmakers who support Industrial Hernp cultivation

Saw an opportunity and pushed the provision that -

allows academic institutions and state sgendes {o grow
and conduct resaarch on the wrop in states where Ris - ot
iegai - C

. The United. States is ;he Eargest consumer of fi mshed
: n-emp pmclucts in tﬂe wor]d' I :

- anune 2015‘ U 5. baﬁ“d Cc:mpass Dwemﬂed Hoidmgs
--bought Mamtoba H:iwes;_ Hemp Fomds far. 5100-1,

- milion. Rmm.. oo W stotes tat ave passe ieglslatio in b wﬁ '
: - R acondance with Section T606 of the farn bil e e =
. The mdﬂsmai Hemp Research Founc!atfon (!HRF) s EE States that have currently introducad or e
o tzz!ang' t!*e !ead on supportmg nec@smry R&D ¥ ensire” hirve roomerar 1o have hemp fegisiation T
: : 4o ntoenfuced and passed. Y

¥ Stapesthat plantedin 2015

Current Events: 2015 Updates

* Twenty-seven (27) states have defined industrial hemp as a distinct plant and removed barriers to its

production.
* These states will be able to take immediate adva ntage of the industsial hemp research and pilot program

provision in Sectior 7606 of the 2014 Farm Bilh California, Colorado, Connecticut,

Delaware, Hawaii, illinois, Indiana, Kentucky, Maine, Michigan, Minnesota, .
Missouri, Montana, Nebraska, Nevada,. NewYork, North Carolina, North Dakota, Oregon, South Carolina,
Tennessée, Utah, Vermont, Washington, West Virginia ind Virginia.
+ Nine states (Colorado, Hawaii, Kentucl_gy, Indiana, anesota North Dakota Oregon, Tennessee and
' Yermont}in 2015 had hemp research cropsin at_:c_:ordance w;th section 7606, the- Polis Amendment, to
. the Farm anl and statelaw. Approxtmate!y 4,000-4,500 acres were planted.
e Three states (Coiorado Oreqon and Vermont}in 2015 Excensed or reg:stered commercxal farmers to
o grow hemp under state faw. Now four— wrth the recent Iegahzataon of hemp in North Carolina.
I }Three states (Ha waii, Kentucgg, and Magland} h_ave passed bl!ls creatmg comm:ssnons or aythorizing.

rRsed rch

RICEN Nine- states have passed hemp resofutlons- Czahforma, Colorado I!imoss, Montana New .
gt l‘Hamnshire, New Mexxco . : ‘ .

North Dakota V’ermont nd Virgtma.

.......




Challenges in Proliferating Hemp

= The need for full Federal commercial iegalization
*  The 2014 Farm Bill sllows for the gr_owth of industrial hemp by research institutions and state depaftments of
agriculture as part of pilot programs, if aliowed under that siate’s law.
* Thefarm bill also established a statutory definition of “industsial hemp” as the plant Cannabis saliva L. and any
part of such plant with a delta-g tetrahydrocannabinol {THC} concentration of not more than 0.3 percent on a
dry weight basis.
.w . Advocates and mdustry experts regard I percentTHC at.diy Wenght asthe mord reasonable THC threshold, 1 parcent THC
‘Is tHLa trace pe rcéntage (not a potent level) and meets the same regulatory goa?s but prowdes a more reasonable
breeding and cultivating framework for hemp_ ’
e Baqks, mducmg staze-charterad banxs, and their refuctarﬁce to prowde servuces to hemp growers forfear of
A being prasecuted forw{:lations oF‘edera! laws and regu[atlons ' :
* Seed quality and ‘availability RERRTIE - :
e The wording of federal Eegahzat;on in the 2014 farmy E)rii requ:res the assmtence of state agnculture programs.
Se‘tang up certifi ed seed prograrns w:il help cuh:ure seeds ta get germ rates, ;mprove fi eld wistts to verify
F " Uniformity, and ve:nfy labels and punty—aEE of whlch the mciustry needs.
. E‘Federa! farm programs and pest:ndes - S '
s YW aval!ab!e for hempfa ie]

Hemp Farming Complexities

President Obama signed the Agricultural Act of 2014, orthe 2014 Farm Bill, which featured Section
7606 that specifically, allows universities and state departments of agriculture to grow or cultivate
industrial hemp if:

“f1) the mdusmaf hemp is grown of f:u{t:vated for purposes of research conducted under an agricultural pilot program or
. other agncu!tarai or academ:c research; and:. -

(2) the growing or cul tivating of industrial hemp i JS a[!owed under the lawrs: qf the State in whrch such institution of higher
. ea‘ucauon or State department of agncuz'ture is !ocated and such research occurs:” . .




Hemp Opportunities Take Raot

The immediate opportunities in the U.S. hemp industry: focus on advancements in cultivation
techniques and developing processing mfrastructure

* Innovations across the mdustr:al hemp value chain
+ - Cultvation techniques wiil cdvance and Iarge Processors are afready coming online in Colorado and North
~Larolina.
. ‘Eariy producers are focusing on developmg i@cai cultivars and breeding for seed stock while ezrly commercial
arodac‘uon wilt center on oflseed and chaff production untaiﬁber markets come oriline.
. % The207cUSDA Prospective. Plantmes'cém'dé projects'’a _»ham decime incorn and cottori angd. reco*nmcmds
' ‘.t'TaI farmers diversify their'croos. c SRR o
LA rzattona! market for the prod uction of mdustna! hempseed and ﬂber stzii could be jUSt three 1o five vears

l‘away : : : N

' be*ter margms on consumer product_-,

' 1'_: - Amazjor 1Pocus» forthe'thS, produchon oF hemp ﬁber wooEd be fts conuersmn ;o ce[!.;!osu: e hanoi whlch is’
_commercnally avaifabie across ’she U Sw : R : G -

Heinp Bz Joricnal

Hemp Opportunities Take Root (cont.)

The immediate opportunities inthe U.S. hemp industry focus on advancements in cultivation
techniques and developing processing infrastructure.

Chaffand Fiber
.+ Currenttrends in cottm prices pfesent‘ an opportsmty for the growth in he"np as an slternative fiber crop.

+  Cottonwasnot inciuded inthe 2014 farm bill as eligible for the new Agriculture Risk Coverage and the Price Loss
Coverage pregrams.

* The National Cotton Councll survey data suggesm that warar avau:bxh‘y issues and compe’n tion from altarnative

.. CTOpE w;!l coniirfue 10 sUppress han’ests. e :

*  Flax, an alternative fiber and oilseed piant has seen -3 129% mcrease in acraage between 2013 3015, pnman[y in
_the north central U S., a(:cordmg to the USDA R

i Gene’:lcs

. Sc#entxsts are. focusmg cn the genetlc LrE!tS aF hemp that:mprove welds and demramlaty through genomics-
e -aﬁ.:s‘ced crop :mprovements and breedtng AEEN L
. EW'rih supportfrom prwate and umvers:tywbased research trstntmtes in the U S the comesuc Jl"idEi’i’tEEi’!dmg of
L cultivar developrment is ad Jancmg as! welt w;th.attentron to mcreasm : yteld ampfovmg genetzc.s for mechanical’
'hames’tmg, hp_ erzha : ' ' rought res;stance :
pagation method usec[ Wtdeiy in, crop

L HeémpBizJouraal



Hemp Opportunities Take Root (cont.)

The immediate opportunities in the U.S. hemp industry focus on advancements in cultivation
techniques and developing processing infrastructure.

Sustainability

-

 Hemp's wild cousin, feral hemp, has thrwed throughout most of the U.S., from Alaska to Florida.

When cultivated for fiber, mdustnal hemp consumes Eess water than crops that are harvested later
inthe seazson for oilseed: - S

- Hemp can be grown for oilseed using far iess wat&rthan com

.Convent!onally grown raw cottoncan requ;re 50 percant or.more water than hemp

Cotton accounts for nearly 25% of the world 5 :nsecttcxde Use, and 88% of the cotton grown in the
USisGMO _ . B N A RN U . . :
With hemp, bemg more sustamable and durabie and in fo!lowmg new steam rettmg techmques, .

usesan est:mate:d 759 less water in prccessmg compared to the. average forcotton.. L
* Water use i the extraction and manufacture of‘petroleum:based text:ies i5.20 t;mes hagher than for'

-.hemp BTN : v
'Hemp 5 net very-susceptzbte towad

read d:sease and most contaglons can be controlfed through: B
} ‘so:i plantesd w;th

?5'_ Hempgﬂ'z‘loutnai

Vermont | AgDept | | estimate410
URIECE COVERNIE STRTE ALENOES HempB"? Joumal




Hemp Product Estimates

$1.5 Billion U.S Hemp-Based Product
Sales by Category in 2020e
Foud

13%

Industrial’
Applications
25%

, Hemp CBD
o 23%

Other Consumet Supplements
Products 5%
2% c
:::;r::r Personai Care
Y]
17%
14%

Source: Hemp Business Journal estimates {consurmer sales)

1 L

H

Industrial Hemp Uses
| ! One of the strongest fibers on Earth, 3x

Modern Uses of Inchustrial He . : :
carn e d m _ ‘ﬁ".“p Mwﬂ")‘{ the tensile strength of cotton fiber.

" Whole Stalk

= Contains every dictary essential, more protein
& fatty acids (ali known 21 amino acids).

~ Allergy, Ghuten and “cumently” GMO free.

+ Cannabis {§ actually considered a vegetable -

© reallyt
— 4

‘| » -6 timés.fighter than concrete &

| provenio be stronger overtime, oy 'y ?
Tyl 't Allows walls to “breathe” with little'to | - We o :
no'damage from mildew, moid oF rot. | . : L B O
il AND, is 3 carbon negative bio- i L
composite materfal. : ﬁ o ’

* Hemp biomass is capable of being transformed into
electricity and fuels imethabe, methanol, gasoline} more
efficienty thah fossil fuels {coal, off) and without the
poisomous poflution. ) i
A Georgia-based company is testing hemp as an. Ii
‘atternative teedstoek to timber-based wood chips for r
conversion inio bio-coal. i 7 EERRUT

i o

Won't mildew, has éntiseptic and
- anti-bacterial qualities.

aa b




Herp Fiber Example

Natural Fiber Price Comparison

e pin g

CrganicCotton

Kenaf

Some Exampies:
¢ Provenmanyfacoureof
~ Nterioroer parts
* Pressed Dinsrboard! inuiation
¢ Hemndreta
* Cremicafabsorients
¢ Paget packaging & like progucs
* Groshane- ke Batiery sores,
SIRTINDCRY, U PArCEpECITIrS, 210,
v UQily for many uses (Supplements,
- Beaith B Body, non-alee senic
CosmeTics, paintsisoiventsd
S varpizhes) :
+ - Biodiesal £ fual pelien
) * . TextilesFor apperel
Crore Siotkfor Sindhar potuedon
-, Divierts food productewth niw
t | erates being expiored i Healh
FooUsAnS NuTriaonals
L Anipal bedding




Hemp Processing
industrial Hemp Production {(cont.}
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Biofuel Market for Hemp

Whether through cellufosic ethanol or traditional seed oil bicdiesel production methcds,
industrial hemp offers clear opportunities in the alternative fuel market.

* In 2014, only 1.24 billion galions of biodiesel were produced, eccording to the U.5.
Energy information Association. 1

< The U.5. production of ethanol from com was 14.34 billion galtons,

= industrial hemp produces relatively high or comparable biomass yields com pared to
other traditional feedstock {com, soy, switchgrass). -

+ Using cellulosic ethanol production methods, z acre of hemp producing § tons of
biomass can generate 400 gallons of sthanoi.

* if20 million zcres of hemp were cultivated, & billion gallons of ethanoi fequivalent
energy production to 2.64 billion gallons of gasofinel would be created.

» There is no question that industrial hemp should be the next federally subsidized and
encovraged feedstock for alternative fuel production in America.

Hemp Bz Jnu.mal
W ———




In Summary...

Paradigm - “a theory or a group of ideas about how something should be done, made, or thought about.”

The current. reguiatory paradigm of cannabis and hemp reguiation is fundamentally flawed. It

“focuses on the wrong subject matter {marijuana & THC) and does so far too broadly. A new

paradlgm is needed. A separat;on of the primary regulatlons

The cannabls plant itself is highiy varted: and heavﬁy processed its ac:tual and potentlal economic

. 'apphcat:ons are breathtakmg in. scope

The current array of cannab:s regufattons, whlch generaﬂy seek to prohlblt c:uitlvation of the entire
e cannab;&fam ity plant inorder to control the preduction and use of the THC-producing strain, is
B tarz‘tamount fo drwmg afi mshmg nail with a sledgehammer, it a{:comphshes the des:red antent and

L then some, but in the proces:s, it damages,the surmundmg structure : : :




Key Areas of Research

1. Social Environment, Cannabis Legalization, and Determinants of Health
*+ Tounderstand how the changing cultural and legal landscape surrounding cannabis may impact
social, economic, psychological, and behavioral determinants of health.

2. Harm Reduction in Cahnabis .
* Reducing the potential for harm —i.e. memory lmpairment, cognitive processing and/ or
' dependence deveiopment age; related ordue to abuse.
. First and faremost, scientists néed w understand the effects of commoniy used cannabis :strams, as
thgz areusedin gvery day 'Hf'e, as opposed torelying: soiely on i:estmg the effects of govemmem
_ - grown cannabzs in‘controlled !aboratory e.xpenments. e
B Also forexample, cannabidiol (CBD).a ppears 1o mltsgate some of the eﬁ’ects of THC, whichin
‘ “turn may have lmportant impiscatsons fcr harm reductlon

" :The mformatrorz gamed from ‘ _ 'ts research W1i1 mform the pubhc about the potentsal harm; of different

Key Areas of Research {cont.)

3. Biomedical Science.
* The need for controlted pre-clinical and clinitai research on the effects of cannabinoids on
health'and disease is critical.
+. Preclinical work in laboratory rodents, will examine the effects c.vt cannabmo;ds on stress-evoked
' affective disorders (i.e., anxiety, dépression, PTSD), seizure models, models of the role of peripheral
inflammation in. diseases such as diabetes and cardlovascular disezase, and models of
E neuromﬂamma..;on, which sre ralevant for. dnsease states such as chronic pain, treumatic brain infury
L {concuss;ons}, aging, Alzheimar” 5, e1C: S
+ . Parafla] stud:es in- humans wn!l address areas of ressarch ‘undamentaf to understanding the
) medlcmal potemna! of cannabls, such as the pharmacokmetacs of differént formulations and routes
e '5 ‘ _of admlmstraﬁxcn based on products that 2 are ol ently soid in Co!orado with the nmentnon of treating -




Key Areas of Research (cont.)

4. Agricuitura l[{Agronomic _
+ Includes the deve!opment of tools and genetic varieties to promote ‘agriculture, including genetic
markers useful in modern breeding programs. (pa rticularly marker assisted selection);:
* Breeding of varieties optlmrzed for each state’s cllmate and growing season (whether for industrial
hemp or cannab;s), and
*  The development of down-;tream p_roc&ssmg of raw matena!s into morevaluable products.
-t May also include rearing new plant strains, through traditional breedmg methods, which could be used to
" treat particular ifinesses in medical patients; for example. : S
-+ Understanding the otigins of the Cannabis cu!twars {including industrial hemp) to refine and’
: _:mprove CUF: understandmg of assocaations between particular genormic regions and key traits.’
Thisaim is crucial to.our understandmg vwhich' strams har&or medical properties, and those with
uther vaiues ina more mdustr;a! sc-:nsev.&r whn:h 5 key in order to» estabhsh mdustry regulatrons.

Key Areas of Research {cont.)

6. Plant Genetics, and Chemical Analysis
» Additional research areas include genetic mapping to identify the genetic basis of variable traits,
chemical analysis of the cannabinoid composition of various strains, identification of the major -
genetic lineages within the genus Cannabis and the reiatlonshlps among those lineages, and a
better understanding of the ecoEogy and evoiution of these, piants in wild and cultwated
S ‘enwronments. :
* The chem:cai analysxs of plant- derwed cannabmord and terpenes as well as the development of
DWW uperﬂu:d extractlon methads of. climca fy and lndustrral useful components is also a key area
: ofresearch _ PN ‘ Cor :
. _~_'§'he ldenttﬁcataon and :soiatlon of key new cannabmouds wnll permrt tha future the synthesus ef
e cannabmo:ds and deveiopment of i new compounds. A : :
Ve ::F'or examp!e_. the need to pum‘y and standardaze cannab:s»denved products is great. Research is needed

 iher axpﬁores chem!cai techmques for; ex-r*ct on; ofvanocs plc‘% ‘materizls To remove and purify valiable
-qon-psycho—ac*we CBD and !derrtx’y :qd cha__ { er;ze U‘“her cannabmonds, terpenonds and planz stemis




IHRF Research Project Methodology

Review {Validation of reseerch project applicationsf objectives/ proposed budget

Documentation of funding plan — whether all, orin part
= Master research and deve!opment agreement {Task orders)

Lk Rewew wzth pro;ect sponsor, pro;ect iead and umverssty ha:son

- Setup aﬁd managernent of fundmg d:stnbutloni funds trackmg

Lo Pro;ect rev:ew mllestone schedUIe and targeted phased objectwes } } SIS

Success Factors

= What constitutes a successfully funded research project?
» Satisfied research and university process c'riteria‘
= Met or exceeded prolect objectwesl goals

- Compieted within estimated budget (whether fully fundea' by the
- Foundation or not)”

- Resuits and fi ndings dehverables reallzed w;thm expected tfmehne
m Reahzatlon of donor expectatlons and community{ lndustry beneﬂt

L Pomt_we percep‘tion of Foundatic n and its capabl 1tses/ :mpact on the
~ community and its population |




OUEST!ONS?

Would you like to be a Volunteer for the IHRF or foster a
local state C hapter? -

WIH you be a Research Sponsor for the IHRF 2

Thank You!

Industrial Hamyp Research Foundation
4243 Harlan Street

Wheat Ridge, CO 80033

P 720.282.5806




