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“GI-‘3' RmfiTICE‘JEHiIFE IS TE'EZ'S OIL

*Liillér ARI) OIL CF SEI’EQ'flt-‘SIJT 115305

by Gail L. Cramer

Paw statistics are comgiled on mint oil production.

distribution. or consumption. neither the basic functiune

nor the structure of the inauatry have been described or

analyzed. For that reauon. the probleu lies in duscriuing

the economic relationships in the industry to provide vital

knowledge to improve managerial decision making at all

stages in the profluction and marketing proceasea.

The specific objectives of this research were to

explore the shifts in production centers. ta determine

foreign production anu international trade. to fletermine

futtign and domestic utilization and to examine the martet

structure and various indications of market perfcrmance.

Basic data need to determine the factors influencing

the shift. in production cream ware obtained tram previuus

pruduction coat Ituéiea in the tiduast and “out Coast prua

auction contort. Other Catt on foreign profiuction.

utilization and market structure were obtained from iufiuutry

buyer: and the foreign service.
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The rcuults cf the production studies proved tau

prcfitabiiity of mint oil graduation in the Faciiic North-

west. The steady decline at the industry in the Bifiwent

has been partly caused by varticilium wilt and buyer

pricing practicem.

Due to tho rigid climatic ccnditicns needed to

profiuco quality mint oil. the United States profiucua about

80 percent of the world'a supply of peppermint oil and the

majority of cpearmint oil. Other countries that produco

mint oil are dispersed through Europe.

The United States ozpcrtod abcut 51 percent of the

United States production of pcppernint oil and 4D porcent

of the arearmint crap in 1962. The largest itccrter is the

United Kinqdom followed‘by other countries locateu in

Butane.

The mint oil industry in the United étctes in can-

poaed of about 1.230 producers. 4 buyers and 6 majcr useru.

While a competitive structure dominateu the profiucer level

a bilateral ciigcpoly exists at the uholeeaic marketing

stages. Although more research is neefiefi to determine the

conduct and pertcrmance of the industry. price difiercntiaia

do prevail that are greater than regicnal transcortation

and quality differences.

Tho major buyer in thu industry handles so percent

of thc v.5. production uhilc thc rcmaining three buyers

hanfilo an estimated 30. 15 and 5 percent.
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A statistical model was tormulatcd to éotcrninc the

énmona and supply'o: poppcrmint and apenrmint oil. The

model contains four stochastic equations that are solved

atmultaneoualy using a two stage least squares estimation

procefiuro.

It was discovered that the price-quantity relation-

ship. in both demand equations were obscured by unknown

. quantities of ntoct ot the buyer and use: levoln and the

oligopsoniatic naturo of the incuatry.

with this inherent weakness, the domanfi for copper-

mint oil was inelastic and the dcnanfl for spearmint oil was

slightly elastic (computed at the mean voluoa of othor

variables).

Both the supply equations for pepycrmint uni accur—

mint oil were inelastic. but the oign on the peppermint

equation was negative indicating an identification problem.

Altornativc formulations of the dcmcnc equationn

using two other octimaticn procedures provoo loss fruitful

can violated the basic ascumptionr suggested by an cligop-

scnistic industry.
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OIL CF PEE‘I‘ERI’II-til’ MfiD OIL CF EE'EflRMIiiT IT-ELFJQTRIES

CfiAP’PER I

Ira'rfioouc'r 1cm

Tho United states in tha'uorld'a tuppiier of choice

mint cil, producing approximately 80 percent of the world

mupply. O! the 2,979,000 pounds of mint oil produced in the

Unitas States in 1963. peppermint oil accounted for over

threa-faurths of the total amcunt anfi apearmint nearly one-

fourth.

The mint industry is the largest commercial

perennial herb inéuatry in the Unitefi States covering 55,90fi

planted acres and amounting to a gross return to growers of

12,956,000 éollarl in 1963. filfihouqh the mint industry in

ralatively small CGWUared to major agricultural crnpa. it in

very onmplex. requiring npacializefl equipmant and much

technical knowieflqe.

This oil 15 profiucea commercially in two regions.

Th0 oléeat region is tha Midwest r5gion consisting of the

atatas of Indiana. Wisconsin and Michigan. Th5 youngest.

but largest, region is the Pacific Earthwest which inciufiaa

1
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the states at Oregon and washington.

In 1963. tho racitic Earthwest plinted 74.6 percant

of th. United statea’gnppermint plants and produces 83.8

percent at the pcppermint oil supply. The atate or

Wamhingttn profiucaa the'majority of spearmint oil grown in

tha United ataton.

?hc majcr use of peppermint oil is an a flavoring

matarial in chewing gum. toothpaste. medicines, perfumes.

and beverages. Spearmint oil has a more limited use deriving

its demanfi primarily tram the producticn o! Chewing gum and

taothpaato.

rogparmint oil is produced from one variety.

Ritchsmy howevcr, many dittorent qualities of the oil exist

dayending on the producing area's climatic conditions and

the amount and kincis of and: éistillod in the oil.

apoarmint oil in at two varieties. Ono'variety is

Called Sactch and tho other fiativo. They éiffar in their

individual qualities and monetary value, but are usually

Mendez! men used. This is oapacially true for swarmint

aged in the thawing gum industry.

flint productian requires a large fixed investment

in plant and aziiment, but act any larger than sane other

types of agricultural anterpriaes. A distillery unit alone

may cost from 8.000 to 13,000 dollars. Huch of the farm

equipment in cnmplamentary with other farm enterprises.

tint culturo is unique among agricultural craps because of

the éistillation prscasn and the rigid climatic conflitiona
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necessary in order ta attain high grade oil.

four buyers. or brokerage firms. purdhaae mint oil

cirectly tram the producera. In same areas. the buyers pur-

dheta»cil at harvest time. but usually the larger buyers use

farwnrd contracts. The amount of oil a buyer purdhaaes is

dagsmdent upon orders from tinal users plus extra imma-

teriau {or noncontract sales to minor users daring the

marketing yaar.

til at pepperaint and cil of spearmint are classi-

fied by the Unitad States fiapartment of figriculture an

“essential oiln‘y however. most producers in the industry

refer to the two groupl or volatilo oil in the aggregate as

“mint 011'.

Mint oil it tho'main product darived {ram cammarcial

planting! of mint. although an infinitesimal amount or mint

is used in loaf farm in various focda and beverages.

The Problam $etting

Only statistics from commercial proflucing areas.

including .creaga. yield. proéuction. and average prices

received by farmer! are callccted. The United fitatea

fiepartment cf Agricultura does not collect data on carryover

Itccka at the farm. buymr. or user level an the industry

is unwilling to cocpcrata in compiling these statistics.

tire. few otatisticu on foreign production and utilization

are campilod.
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At present. most of tho final users and producers

know littlc about the influstry as a whole or about tho prio-

ing mechanism that amirtr. Stacifically. more descriptive

raaearch.il needed on thc mint industry in the United Staten.

ttreign production of mint oil. internatianal trade, and the

ecanomic relationahipa that exist in the industry.

The Objectives

Thu general objective in to describe the mint

industry. There is a need for factual informatian to deter-

mine basic economic rslationahipc bcfiare detailed economic

analysis is possible.

The mint gilindustry has net been under public can-

train. except for a short rotted during World War II.

Theretoro, thin study will attempt to determine the market

:tructuro and suggest some indications 0: market pertormanca.

Specific objectives are a. follows:

1. To describe the industry practices with regaré

to production. marketing. conaumption and the

interrelationships between growers, buyers. and

users.

2. To determine the cause of shifts in praduction

areas.

3. To determine the relationship'betwaan quality

of oil and average farm prices received by

farmers.
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4. To determino foreign production. utilization.

and international trade.

5. To explain tho peppermint and apaarmint pricing

mechanian.

ApproaCh to the Study

The approach to the study will primarily be

historical. as out of the past we form the future. Using

historical data, on. can project the tuturc using ecommaic

that” and statistical procedure: if the structure of the

industry remains intact and a act of hamogenoun factors

aparatea throughout th. time poricd concerned.

Chapter II pravides tho‘biatorical deecription of

thc infiuatry, such as acreage.yield, and producticn treads.

and the regional movements at the industry due to Changes

in absolute advantage. I

Chapter 111 final. with toreiga prcauction araas and

international trade.

Chapter I? deal: with production cost analysis.

Chapters V and VI attempt to examine pricing

practices. martetinq channels, and the demand and supply a:

mint oil. The dcnand and supply of oil will be analyzes

using a twc-atagc inert squares estimation procefluro.

The final chapter iccludes the summary and conclu~

signs at the study and aqucntiona for future statics.



Definitions

Certain words are used throughout this study that

are unique to the mint oil industry. For this reaacn, and

to insure a better underatandinq of the material. the follow»

ing definitions are inserted.

Oil of Pepponnintn Gil derivea from

 

L.

011 of apaarmint: Oil derived from fiflpthg_§: :2;Q,L.

(Although the scientific lumen: of both 011 o:

Pappermint and.cil of speannint are not technically

correct. they are the ones most widely used in

resaarch papers.)

Miat Oils Enters exclusively to peppermint and

cpcarmint oil.

fiajor constituents: eaters, manthcl. menthone.

menthoturan - the chemical Compounds importunt

to mint quality.

fienthofuran: an unetatle chamical uhidh is thrly

sweet and has an aromatic character. It it

found mainly in the blossoms of the mint plant.

Cornmint or Factha ggzggggga an oil with a very‘high

manthal content. Many times referred to in

foreign countries as pepparmint oil. but the

oil characteristics are markeély different than

all from Fantha miberitg.
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T313 SKIRT Ilia’BUSTFEY I}! TE'ZB UIEITED STATES

The mint industry in the Uhitod Staten aces not

cover a geographically extensive araa. but it has qrcwn in

importance with the papularity of peppermint and spearmint

oil as flavoring aganto. Borer. discussing thc historical

background. production 32.88, and disease: of the mint

industry. it is imperativo to kncu'the cultural requirements

that affect its historical deveIOpment in the United States.

Cultural Requirements

Poppommint and Spearmint by nature are plants that

requiro the long summer days of the Nurthern latitudes.

Rcmearch has eatahliahed that quality peppcrmint oil can

ouly ho prcduced above 43 degrees latitude. Luxuriant

grcwth cf peppermint can bu attained in lower latitudes in

state: such as California. but the high menthofuran content

at the all make. it unsuitable for tha1manufacturinq of

certain products such as Chewing gum and toothpaate.

A high manthofuran content is attributed to the high

luminosity prevailing in dry atmosphere.

Besides thc 140 day growing snatch. peppermint neciu

an abundant supply at fresh water. In the early days. mint

7
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'was found growing along river barkfi with its roots extanded

into the watar. Spearmint requires similar conaitions. {at

it is 19:! restricted to areau. by tha length of day. than

peppermint. Although this it trua. spaarmint normally

fallawa peppermint due to the complementary equipment 539385

fur'both enterprintn.

39th peppermint and speanmint are gruwn on highly

organic coils in tho.Hidwast. Those sail: arc cummonly

fcrfEE-rtd to as ”muck will". mint does well on this 1063133?

texturefi toil especially'uhnn supplamental irrigation it

used.

In two Pacific iorthmst. tha aajority or the mint

is gm on mineral toil: classified as “sandy loam". Huifii

at the mint in the fiacific Horthwout is rill irrigated tran

fragral irrigation projactr.‘howevor. overhead sprinklera

are “and mt of tha Cascade Mountains. Supplemental

irrigation in needed. Rona or the producing area- provifia

the 50 to 60 inches of annual precipitation required for

mint.

. Einc. tho cultural rcquiraments or these two crops

are an strcnuaus. than. two regions proaucoimost or the

world'n supply'ot peppermint and apaarmint oil. Evan thmugh

the United Status is almost the solo proéucer‘of mint. pro-

duction has not remained conntant from year to year because

the mint industry has been plagued by diseases. This has

caurad a fugitive industry. The history of mint Culturu will

further cxplain the mavemant and the aavelapmtnt or the

fugitive industry.
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History 9: fiint fi¢1ture1'7

Cammarciel plantings at peppermint in the Unitefi

fitataa began in Afihliald, flassadhusetta abaut 1312. Tha

plants ware gatharad and distilled, Ana the 011 was peflfil%fi

in flew York.

."ia peppemint beams more popular... the: mint industry

finvmlcped {n Wayne Ccunty, mew ank. This was abcut 1316.

iaw‘rork production 86 be11¢vod to have readhed a maximum

0f ahcut 4,GOO acres, but diminiahed taptfily to became bl-

mast extinct by the early 1900's.

The decltnu 1n acreage in Muw Yark was fine to

. ccrpatttion from the Midwest praducing areas and from in-

macta and cleanses axisttnq 1n the fieusYork prcducing arfia.

In 1835. the pegpermint influatry waved Ilbtllrd

to Hertharn Ohio ana Southern Miflhigan. The first plant-

ings in Michigan were on Whita Piqecn Frairio in 3t.Joae:h

Germany. Planting: "to also not in Earthen: Inc‘iiana. is1

1&11. michigan and Indiana warn ch. world‘s largest

smggllexa of mint 011.

Etacasas and newsoutlata for mint ail kept daalers

aad producers seeking new areas to: mint productian. The

-‘ “4“ ~— _—-—~ ..—A— ..._._.__ _.._ _._‘__ .
- ___‘

wv“ w
——-— W—

‘_ ‘—

1139150“, Ray. kgmmélL‘géilbm" : Ffiginmgo
fiichlgan Agricultural Experiment utation, Wacnnical uulietin

   
R‘GNC. Long g. 52-. .:.'. .‘~ ._~.-. 3

”3332‘ Washington Stata.Aqr1cu1tuxa1 Experiment eta ion,

Fagular Eullatln 199, August 1950.
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inaustry was intmducod into thc racitic northwest. in 1903

with rootstock importod from [mg-land. The new plantings

were cancontratod in Oregon and nioviy expanded into

Calitornia and the lawn: Columbia River area in the state

0:? Washington.

Because at tho incrminq new to: menthol during

fiorlfi War II. pappunmint acreage boomed in.oregon in the

1543’s. Unlike Oregoa, wauhingtan'a uxpanaion in acreage

cans in tho 1950': due to tho varticiiium wilt problems in

ha Miéuost. This caused new areas to Open in Washingtcn

«specially in‘tho ditdh irrigated arses 0! Yakima. Bantam,

and Franklin Cauntios.

Today, Washington and+0rogon produce 83.8 percent or

the pappezmint oil and Washington produces 72.6 percent of

the spoanmint. Oregon, at thllstimig has only 25 experi-

manta). act“ a: spawn“: undo: abundant“;iona3

Thu industry kccps spreading. In recent yous.

pappflrmint hal'bean cultivated commercially in wiaconsin.

Althauqh tho Crap Reporting Servicu. 9.3.9.». only puhiizfiea

uatimatoo o! acreago in commercial production areas, the

1953 Cancun or Agricultura indicates that. mail acreagas

of peppermint 3:. grown in Idaho. Montana. fiovafia. and

“— A __‘__ #_A_ __.___ _..-___ A. ..__

.1. w.— WV. V.— w w WW

sauenthar, Ernest. ”The Epearmint 011 industry in

Fafihinqton State.“ Perfuma:y;and Perfumery and Essential

_§31 Racord. Landon, England. Hovefiber IEBIi‘pp. baa-fififii
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Minnesota. 39 tar. however, profiuction in theta arcas ia

mincr.

The reason the industry keeps mcving is attributei

ta VQtthillium‘WIlt. which reflucea yielda by stunting the

giants. and ta cultural practices. Hefiucad yields affect

returns per acre. in a result. inaustry pricing practicca

are a major factor in changing tha regienal absoluta advent-

acesot mint production.

Hint Gil Frofiuction in Eic‘higan4

fiiChignn has a long history in the producticn of

mefiicinai herbs. In an account hy Henry Kraamer, the

peppermint industry'waa intrcéuced by Calvin aewyar in it.

Jaasph county in 1335. The root: were brought in tram Chic

and Sawyer established the tirat peppermiat plantation on

rigeon Frairic in thc tawnahip of fibita'Pigemn. in tha

eyring of 1836, other farmers mafia plantings frnm rnota

attained from Sawyer.

findh at the tirat oil produced was purchaaefi by

village merchants who cxdhanged it in flew York City for

merchandise needed in their trade. As the crap gainefi iawcr,

many of the merchants acted as brakers for Eastern dealers.

The eastern dealer! mainly exported it to Eurwpe, principal-

ly t9 Livarpool , Eng). an a.

m A; M A...‘ __A__._ AL... 4“ M4 . _-—.._ _.._

w—v —-—- ‘w— w

Afiraemmrg Henry. 'Hichigan - in Impartant Searca a!

Raw‘viqatablo Proflucts,” flichigan ficafiamy of Sciance aegcrt,
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an imgortant phase of the Vtichigan perpemint iguana-

try cam. in ant-out 1844 when a New York firm monomlize‘x tha-

trafio of: mint oil. Thu firm accent-1153195! the monopoly by

first amaing an aqmt to 15:3me to detemina the amount of

oil nee-dad in the Liverpool market. it was astimated to be

amnd 12,000 pounds per year. The firm also amt an ear-3mm

mt into the grad-using regions to determine annual prome-

tinn. Fame in than Yam did not prod‘uce mou’gh mint oil am:

tat-vase in Ohio too much. but production in vtimigan was was:

qgmntity desirous to mpg” th- Liverpoai Market. Therefme.

the 136w ‘i’ork Zim contracted with that You: and Ohio prc-Ifiacera

ta [slow up their mint £10163, to destroy the roots. and next

to plant any more mint :0: a period of five years. They

paid the growers $1.50 per acre for doing this. Next. may

tantractefl with growers in St. Jose-gt: County to pay them

$2.50 per pound for their mint on delivery?! to thin agency

for a period of five years. The growers were wand under

heavy penalties not to 3911 mots. not to expand productien.

and to deliver ovary ounce of mint oil grown.

airing the three year: that the mntmctn luster-z,

the agency gainod n considembio fortune and ceased to m-

farco the contracts. Many of. tho growers macs snail farc-

tunes aim and ratireri (m msineaa. Cine thing gained hy

the mewiy was that :zichigan establishes: the reputaticza o:

pméncinq the highest quality cil desired by mast users of

mint oil.
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mo first plantings were in burr oak mil. but later

pmemint wan plantad in much soil- that were high in

organic mattnr and mail); matrated by the fibrous mate 0:

thint. Para-mint grown on muck soil in atdoseph

minty flourished mad the largest peppermint farm in the

werld was establimad by max. road.

In 18.92. MM. Todd mod this business firm Eottmm

to Kalmamo. A: the papularity or Hicfnigan oil 91'”.

31.3". ded found it necessary to engage more in marketing

them in production. 3.”. Md harem known as the “Pepper-

mint Ring of the mind“. an we m We: at tho hmibficj

anyway. the largest. handlm of mint oil. in the world.

an mpany at printout is Operated by rolativu. John ma

Winfihip 'i‘oc‘zd. and is located in animator). flimigan.

M diseases and intact: plagued prcduction in St.

Joneph mad Van Burnt Caution. production amend to other

mzmtics. particularly to Clinton and Shim-canoes. In 19¢),

that. tm commits mprisod tho majerity oi mint acroeaga

in 2;..ichigan.

mint production but not hm oxtcnliv- throuefimt

tha Mata. rather it has has: limited to mail peaketu oi

2mm soil in than Bmthwoatoru and Southcantral portion: a:

the stats.

In i940. than were 1.034 grower: reporting 13.33

titres of mint an mmparod with 169 gran-Jeers regorting 6.2%

acres in 1959.. The major reason to: the decline in the
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tnfiuatry'har been the competiticn tram the rnctfic‘northweat

and tho‘wilt disease which has reduced yields so proflucaro

can no langer cave: productian costs or recaiva an asequato

return on Investment. Mort producsrn arc turning to alter-

native craps including sugar‘beets, and for urban lawns.

cwra. and vegetableat‘however mama qrawars hava»moved to new

prafiuCIng rtgionl auch as Wisconsin and tho west Coast.

ataenaen

Many disease: and insects affect peppermint and

spemrmint, but mast at them can‘be contrailod. ‘Tha mast

rarious disease nttoctiag tho Amartcan mint industry 13

crueea by a fungus Verttcillum albeatrum. The disease

manitostu itself by wilting and Ituntinq the miat plant and

curling tha upper larval. These leave: turn yellow-brown

an& in never. canon drop off.

Gradually the wilt spreads, forming cintinct brawn

and dead patthoa in mint fields. wtlt fungus in taxon into

the plant through tho root system. The nutrient conducting

vessels of the plant are penetrated by tho fungus. preveat¢

1mg the normal uptako»of water and roll nutrients.

Under a continuous mint ratation, the fungus dcveloga

rapidly in the anti. In the absence of peppermint and spear-

mint production. tn. fungus remains in the soil tor an

estimated tan yours.
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wilt disease in very serious in Michigan and

Infiiana and it has been spreading at an alarming rate since

194% in Willamatta Valley, Oregon and since 1946 in Yakima

Valley. Washington.

In 1960, about 8,030 acre. in fireman warn infected

‘hy wilt fiinaaaa and about 4.080 acran in Washington.5

The disease was first isolated in 1924, but years at

research at land grant universities and by the A.M. Tofifi

company have not brought tho fungu- un¢er control nor have

acceptahla disease recirtant variation been prepagatad.

Rust, another tango. dissent. can bu controlled by

the mint procucera. This discard was a real prcbicm I tau

yaars ago but has been brought under control by nanitarf

cultural practices and‘by spraying tha plantl'vith chemical

campaunde. Rust reproduce: itself by spores and has a

reprmductive cycl. of about two wacky.

Current Research on verticiiium Wilt

wilt aisearc spread rapidly in iichigan tram 1935 to

1941. a survey in 1939 showed that only one field of 20

acres was free tram the disease and it was rav'mint on “new

soil'.6

, w
w..— w vw V , w- .___ W

sduanther, Ernest. “The Peppermimt Oil Industry in

Oregon anfl weaninqton £tatea.‘ {ggg;au anfilggggqggglgggl

Eaéorfi, London. England, Octobar léél. pp. éifinfiéE.

 

623919051. Ray. 211;. £45.. :3. 29.
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although a quantitative moaauro is as: available ta

tanraaent tho lass tram the disease, Helaon thinks it

represent. a sum totalling millions of dollars both than

redusad oil yields and the loss of the mint industry to the

wifiweat.7

Currently, three universitial and the U.5.D.A. are

warking on the 413030.. Thay have. no (at. suggested three

alternatives. One in daep plowing: thnrcecond, fumigation:

and the third is breeding disease resistant variatiua.

 

In the deep muckland soil: at Indiana, it in

recammended that the grower plow field. to 30 inches. temp

plowing Enrico tho fungus and the roots of mint at. not

afzacted since the ro¢t aystam at the plant is quite dhallaw.

Research at Purdue University‘has shown that deep plowing

reduces wilt connifierably and that the nail 30 inches balaw

cauld support thangouth of peppermint.

niaafivantagaa of deep plowing-ares

l. mama nails are tan shallow

2. most tialda are amall and irregular so thay

arc‘hard to plcw

3. relatively high cost machinary would be

requitad

4. increased labor coats unula bu invelvefi.

‘— v—w—W
WW‘

W— V— ——

Green. leph J. “Deep Plowing an.a Control for

E1“: “11:. .
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Mora rasoarch in being done on deep plowing to determine its

avarall effectiveness.

, 9
.Lwi at fin:

 

Test: with soil tumigatea havo‘bean carried on at

both Purdue Gnivarsity and Oregon State Univaraity. 50 far.

a Chamical called vorlox distributed by.Morton fihemical

Company anem- promising.

Th. following test shows the offactivonmss or Vcrlaw.

Table l. nannies or Vorlax Tout. at Purdue University.

W

 

Treatment Gallons Wilt Pounds at

per acre Indax Peppermint Gil

_fl.w. ___‘ #_* A» __ par :cre _‘

Telmo (Dow Chemical) ‘ 40 6.3 34.6

' 30 3.3 33.0

'Telaao - Chlornpincrin 40 3.1 37.0

' 80 1.9 53.0

varies (rattan Chemical) 50 .1 62.0

Check Plot ~ 9.1 21. 3

wilt Inca: O 0-10

Trial: havc‘bcan run mince 1961 and the .l wilt

indar thaws that vorlox will central the disease. but net

‘— ——4— A. A. _ _ _‘ ‘- Ag...- AA __l M 4“

v—vw—m WW w—Tw—wm w—‘w

93:656. Ralph J. ”Summary * Control of Kin:

viseaaec - 1963'.
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eliminate the cinema coupletoly‘. Th4: annual out of vorlex

is $330 per acre. although on a volume sealer. most think

the price mid} probably be reduced to about $75 per acre.

Much would increase tbs profitability of the crop in the

Miémrt if yields incrnal 20 to 3!) pounds per acre.

30th dcep plowing and fumigation increaio costs tar

bonmc‘i pmfitablo manna for mint producer: at the presmt

tim‘fi.

 

The most inns-mane“. alternative cm: to be the

ameloment of resistant variotieo. any probing arise in

plant hreefiing to replace Hitcham peppermint because it is

“31363933? to use a amint-typo parent (months: crispm) as

Km resistant parent in thc crass. As a consequmce. the

til it highly variable.

ether prcblemo encountered in producing hybrids have

been that 3313W :4. rel-aim produces nee-fl. To

detain seeds in: mvpemint, one must three): the flower

grist” at laart three times, aach time in mailer selves.

Elam one must take the chair. and [cit over new}: and pic}:

out the raw: with a microseape and a dissenting neat-file.

Another problam has ham the synchronization of

flowering of the pfirmt variatiea. Other pnablans involve

103315.311, Ray. C». Sgt.
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thn reluctance and cancervatiam of major user: of mint all.

Hint users do not want a perceptible difference in the taste

0: thnir product.

all with a very distinct ”at: 069:“ is eaaily

catected.hy anyonat However. hybrifi mint oil that is c1359

tn the etanéard blend of oil in much harder it ant ingcatihle

tn detect by tho average taster.

Recuntly. 9r. Nelson iniornad mn that ho‘had

éevnlapad a hybridwmint plant that he thinks will be attentu

able to the trade.11 To date. it has been accepted by cané'

nrnuincturnrs. Also. the coat or the routstock is comparable

to that presently paid.tor.Mitcham peppnrmint rmctatncn.

roar cultural practices can be directly responsihle

far the spreading of rust and wilt diseases. Declining

acreaga in the Hidwert. has been partially caused by con»

tinaaus crayfiing of mint without rotation. Even after pro-

ducers realiza they have wilt disease. some are late in

taking corractivo action.

The ctatc of Oragon is the first state to put tarth

any extort to stop tho tall of diseased rootstacx. They

have establishcd a rootstocx certification board at Oregan

Stat. University to inaprct all ruotstock told. This heard

was estahliehed in 1963.

11

—~—- fi— wwwv—u—

mason, Ray. Formal Corresponécmco. July 1964.
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The only other effort put forth before thin tima at:

a stata quarantine law which prohibited the sale of dilaaamfl

raatstocu in fiadran, Oregon. Hawever. it is hard to keep

tha area disease £390 when thato in the interchange of fann

madhinery and cars. trucks. etc. between producing areas.

Verticillum wilt in capacially hard to control in

the Pacitic Northwest duo to the gravity flow irrigation

system.

Oregon growers are datenmined to find a control in:

tha diaaase. Moat growers are taking an activa part thrnugh

thair grawar organization and fionate to a researfih fund at

tha rate or on. cent per pound of oil produced.

Unique Characteriatica 0! Mint

Pepparmint and apaarmint are prepagated vegetativély

ufiing ntolcnn or young plants tram pravioun plantings.

Craps planted tram stolen: are expected to produce a good

crap th$ first year.

Oncracro a! mint on Niéwest organic soil should prov

fiuco enough atolena to plant betwean47 and 15 acreg. 0n

mineral soils in Washington and Oregon. one acre of mint

will normally provide planting stack férahout 4 to 7 acrea.

1! contract: ctipulato a “quad price.“ extra acraago can he

planted using “plants" an rootstock. Romany, howevsr, the

yield is poortr than that tram plants grown tram stc'gna.
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'First year mint is an: in single row: and in called

"raw mint.“ Secona year mint is termed ”meadsw mint“

because after the harvest of first year mint the land is

tilled and this allcws tha ctolcnt to gmnw'throughnut th-

fialé.

Row'mint is easier ta cultivato and heap clear at

wnans. If weeds arc diatillad in the mint oil, tha'oil will

have an "of: 959:“ which makes thcioil at litth‘uae.

Atta: tho plants are bedded in early spring. tieléu

mam from the ma10:: our: and from buy." vicit many of the

tax»: to make suggestianl. Thea: fieldman are particularly

intnrestnd in keening the fields Iran from seeds.

Wanda are contrclled using variant dhemicala, haw.

avnr, in the Pacific northwest, name qrnwnra analgeesa.

Geene at. purchannd in the apring and are left in tha fining

tn eat music. The" geese will not eat the tint plants.

‘Thn gneso are thnn said in the {all because usually by the

sncnnd year. tn: gens. acquire a tasto to: the mint plant

itsalf.

Although clinical and mantra! is mpulat. mo

gmwera alas use mechanical nuns and hand lmr.

nint oil quality ariginntes on tha farm. One. mint

nil has been producnd. little can be dang to imgrcvo it.

flaring the growing season. the team activities in-

glufia ueeéinq, diaeaaa cantrnl, and supplemental irrigatinn.
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when the mint plant reaches flowering stage, it is

manta much like alfalfa. The hay is left in the field ta 63y

far about two days auting which time the moisture content

flecreasea to approximately 35 percent. if the mint hay is

left ta dry in tha field too long, the leaves will ahattcx

whiCh will reducc yielda.

The oil is primarily concentrated in the laavea so

cwcthing is generally a morning activity when tha mint

atcmn are taugher. Rext, a Chapper pica: up the hay and

puts it in distilling tub: mounted on a truck or tractar.

Thg truck moves imam the field to the farm diatillatian

giant where the mint hay gown through a simple diatillaticn

process.

The distillatian procedura consiatn of shooting

steam into the portablt tuba. This steam unfit: pressure

ruptures the membranl arcund the oil particle and vaporizea

the oil. Thu steam and oil vapors are then transmitted

through a condenser unit to reduce tha mixtura to water uni

oil. Thu water and oil are collected in an oil receiver.

Thu oil float: to the tap of the water cad the oil in than

drained 0!! into 35 gallon barrel! prcvidad by the buyerg.

This distillation process requiraa from 45 minutes to 2 hours

fiepcnding on the type of fiiatillery unit.

Much improvcnent has taken place in fiictillery unita.

but the distillation proceaa remains unchanged.

at tho and at harvest. the grows: takes his all ta

the buyer's pic% up station: located in thc producing area.
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tartar the mint oil in collected at pick up nations, it it

cant by rail to the mayor's plant where it it rmoiqhed,

cheated for water contmt. amt! sampled for quality.

The major quality tout it portomod using :33.

chmtogxaphy. This process rtgintars an a chart the

pretence and ratio of major constituent. that affect quality

and flaw: charactorinticn. 8mm. m has warned trauma

mint for any lungth of time can rectal)! identify quality is};

than mint 0561‘.

About two thirds 0! all all: cold .81 "distilled

prior ta uno. Bymbining regional purchase- inta uniform

blade. buyer. cm month out minor regional differences in

essality of mint so that final promctn remain fairly con-

eictent in flavor year after year.

Types at Peppemint and $pemint 011

There an two mafia: type: of peppermint oil proéeucenfi

fm Ecwth‘ WL. Ono typo in referred to as Frime

Oil of Peppermint. Prim Oil of Peppermint is characterized

by a high dog“. of flavor stability. a clean sharp flavor.

and a low quantity of the inqrec‘aimt known as menthcmran.

The second type of peppermint oil is normally called

ifmmidc Oil of ramming although coma rate: to it as

Yakima Oil of Peppermint. These two names are derived firm

the are-ta in the state of i-iashington in which they are

praduced. This oil ll distinguished from Prime Oil by a mare
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aromatic flavor character. o lower degree of flavor stabil-

ity. and a higher menthoturnn content.

oil produced in Conttnl Nashington may contain as

much an 10 to 16 parent monthoi’urnn compared to 3 to 4 per-

cent in Wooten Wilmington. Brogan. and tho Pfiawent prof-faced

oil. Kannada: oil rocoivoo its ”antic character from

the high light int-unity. high summer tanpentureo. and low

humidity.

In tho Unitod statoa. tho chewing gum and toothpaste

manufacture“ limit this: putchnooo to Fun» on ond exclude

tho Konnowiat typo compiotoiy. Tho candy industry. however.

use: mo of tho Kannada; oil not only bocnuoo of tho cost

advantogo. but oloo boconoo it oppooro to give o otmnger

flavor burnt. Thin "no nocooonry in products mien are

sweet or on cootod with chocolate.

Exporto eon-int ooiniy at Kmnwicg Oil. primarily

becauso it can to purchoood ot o low: price. Foreign

markets oro nct oo concomod with quality, pot no. no they

no in rocoiving o conoiotont flavor you attox you.

Thu-o no two variotioo o! ope-mint grown. one

variety in flotivo ond tho othor. which compriooo tho major-

ity of tho opoomint producod. io Scotch. 8cotch variety

in moro uidoiy uood bocouoo of its «now flavor. Rotive

variety hao much moi-o strongth. therefore. in chewing gun

a mixturo at tho two voriotioo is $3.04. Tho tintivo variety

in ion cannon and brings a premium price. Native 011 is
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never used alone. It in olwayo used as e blend with the

scotch variety.

Sepperminta Acreage. Yielfi. and Froduction

Two region: in the United stateo produce peppernint

oil commercially. The Pacific northwest region (Washington

and Oregon) io one region end the other it the Micwest

region (Indieno. Michigan. and Wieconnin).

Acreage planted to peppermint hoe been relatively

stable since 1929. In 1941. growers maintained 47.703 error.

In 1963. the United Staten honaled 41.890 acres which is

only 12 percent lore than the 1941 acreage.

Although ecrenge‘hne remained relatively constant.

there has been o ehitt in procucing regione. In 1947. tho

Pacific'uortbueet'hed chant 32.3 percent or the acreage

.mvhile the Hidwoot accounted for the remaining 67.7 percent.

The Focitic Northwest continued to expand acreage on wilt

dinners increased in the Midwest and no the export demano

increased. In 1963. the west accounted for 75.4 percent of

the United Etnteo' totel acreage.

There drastic. but rtoady shifts in acreage are

shown in tiano l. pogo 17. The increase on the west Coast

came in Oregon in the 1940‘s and in the Yakima Valley in

the 1950'9.

Eidweot acreage hoe fluctuated widcly. but it is

stenfiily declining. As shown by the graph. the first untreated

the Midwcct in acreage in about 1952.
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fir shown by figure 2. page 28. yield per card of'

pocpcrmint variee considorably from rtatc to state. in

Michigan and Indiana. the older mint producing area. mint

yicldo are quite low compared to Washington andlorcgon.

Much of thie variation ie again duo to wilt dieoaao prevalent

in the Midwest coupled with better growing and climatic con¢

citionr in the Western area.

Wirconein. e relatively'new peppermint proéucing

area. producer yielde which are relatively stable. ranging

from 31 pound- par acre in 1950 to ‘3 pounds per acre in

1952.

when peppermint was introduced into the till

irrigated eactione of central Karhington in 1941 and 1942.

yields of Washington oil incroased profusely. This was ciao

true in Oregon when acreage was expanded to the Madras and

other araar cast of the Cascade.%ounteine. Even though

these areas are‘well adapted to mint production. other

factors also influenced yielda. These other factore incluac

improved farming practical such as chemical weed control.

mora cffactive use or fertilizers. tho elimination of tact.

and butter stills.

Fortilircre are imgortcnt on most farm craps. but on

mint there is no evidence of a relationship between total

grcwth of hay and the yield of oil. Also. no one clcment is

extremely important for increasing procuction o:
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611.12.: 3

fertiliser is needed.to meintsin normal growth. but as yet

soil scientists know that a certain want 0:

little is known about the onset application to get Optimum

results. It is Known. however. that the fertilized fields

do get the better yields.

In recast ysers. yields 0: Washington peppermint

ranged between 60 end 87 pounds per acre. but fluctuated

widely depending on the axes and specific growing ‘oonditions.

Yields of Oregon pleats have ranged between 39 and 71 pounds

per acre since 1953 end the trend is upward.

Because acreage has remained relatively stable and

there have been increases in yields on the Wbst Coast,

United States production has increased 252 percent txom.1947.

(See figure 3.pegs 30.) Froduction in the West has grown

trmmdousiy while Midwest mint oil. production has been

slowly diminishing.

Spearmint: Acreage. Yield, and Production

Spearmint is produced merciaiiy in Michigan,

Indiana, end Washington.

_.._ .‘h A A _

WV—vv— ‘— v_ v.

”2111-. um. “Peppsmint and Spearmint Fromctionfl

{53%3g ngenz, Vol. 14. No. 40 2f30~2€35. October-December.

9.0%).

13mvis. JJ. 'Proqrees Reg—on to: Peppermint

Maserati for Years 1949-1952.‘ Michigan State University,

Unpublished. undated.
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Before fibrld War II. all spearmint was grown in the

Midwest, but now Scotish spearmint is cultivated extensively

in Washington. particularly in the Yakima Valley.

Since 1935. total acreage or spearnint has fluctu-

ated more than peppermint acreage. There were 14,300 acres

harvested in 1947 compared with 21.100 acres in 1962. A big

drop in acreage came between 1962 and 1963 when United States

acreage declined 42.2 percent to 12.203 acres. This was due

to declining prices received by growers which. in turn.

resulted from large inventories existing since 1960.

As shown by figure 4. page 32. acreage of spearmint

has varied greatly in all three producing states. The Mid-

west accounted for all 22.200 acres or apearmint in 1943,

but in 1963. because of its introduction in Washington. the

Midwest eupported only 6,200 acres or a little over 50

percent of the total spearmint acreage.

Yield per acre of apearmint oil is also much lower

in the Midwest thanon the west Coast. Since 1952. the yield

per acre in the Midwest ranged between 24 and 40 pounds per

acre. similar to peppermint yields. fipearmint yields in

Washington have ranged between 70 and 100 pounds per acre.

much above peppermint yields. (See figure 5. page 33.)

Lower average peppermint yields in the older area along the

Columbia River caused the ditzerence in Washington's average

yields per acre or peppermint and spearmint oils.

Because of the high yields per acre in Washington,

washington growers produced 72.6 percent of the United
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Estates supply at apaaraint nil in 93:63. This percentage has

remained relatively constant in the least 3 to 4 years.

(sea figure 6. page 34.)

acatish variety yielda mare pounds per acre than the

fiativo variety. Moraing to a survey in 19:50. 93 percent

a: the spemint grow in the Yakima Valley 15 or. Scatish

variety)“ We to the low yield per acre of rfiative oil, a

pra‘aiu’a tram $. so to $1.00 per pound in paid far this

variety at the farm level.

Roughly 30 percent of Indiana's acreage is native

spearmint and in Midnigan. unproximately as percent is

{festive oil. The reason for the greater amunt of native oil

prcéucod in the Midwest area in that it in mere wilt dime-am

reciatant than either pomermint or Smtieh smamint.

Prwfliction Equations for Pmfluction

One of tho many uses of historical data is that e:

predicting the future. Many producers probably airway use

a tedmiquo based on historical data to estimate. production.

The buyers at mint 011 must also have a technique to deter-

mine anticipated proiuction.

Using a statiatical procedure called. “multiple

regression.“ relevant cconcmic variables can be taken into

account to predict future prtxluction. In interpreting the

result. at the equations which follow, one must rmaaber mat

W Igfiamthar, 32;”: "The Spammint Ci]. Industry in

waahington State.“ Earizran: ”a” '93-“. (“i 1 FEM-6rd

Hovmber 1951.

__.__- A. A A A; 4 _—— A M

   



36

the results are only as ralwant as the model. If the

fitmcture at the inductry changes in the future, the"

«ammo-ms can be very misleading. This is camcially tma

when trend variables are included in eatimatinq weatims.

In matters 1. $9 peremt of the annual variation 12*:

Unitefid 51:3th proawction o! peppermint ail is explained by

changes in trend. annual acreage, and the three year wing

average of wmmint 011 (am pricofi.

The values obtained from a multiple regresaion

malyslr spyliod to the annual dicta item 19‘? t6 1963

inflicato that an increase of one acre of peppemint in the

“United atnten will reault in 57.7 pounds increase in tutti

practicum holding other variables cmctant. for a 1964

prefiiction. the estimated was of ail may be attained by

intertinq the number 13 for X21 tho outimatod acreage. as

prepared by the Statistical Reporting service, mama" far

3-13: and the three year Ming average of. the 0.3. average

fem price a: x‘. The three year moving average price to be

and in the 1954 prediction is calculated with the 1965.4

grit-o as the last in the ratios of the throat years. Since

theses figures are not «vandal. until late in the year the

contract price muid be used an a close approximatien. 33.1-

tzmuvgh this measure of! farm price may not be precise. it is

we indicatim of the amount of future pmductian. Then

tho multiplicrtion. addition. and Mi‘atxaction, as indicates

Baa-law, aha-nit: beperfomeé.



Eguation ll

x1 I 35.67 + 57.09% 0 .0577x3 «- 134.3513

(«.043) (3.43) (4.59) (-1.a57}*

'numbarn in parentheses at. t-Valuen

where: 21 I United States productian o: peppcrmint

oil in thauaanda of pounds

X2 3 Trend 194? C 1.1943 I 2. etc.

x3 ~.acroaga of peppermint in thm United

Statca

x‘ nth“: year moving average or the

tunnel Unitad Stato- turn price (ass

pudiction ya: u the in: nu in the

moving average)

2 a .85: Multiply by 100. ta abtain the gar»
R

cuntuqo a: total variation in proauction‘

explainad by the equation

begraaa of freedom ' l3

Etandard arm: of the eatimato I 164. 55

all variablcs are statiatically uigniticant at the 95% leval

using thn two tailed t-toat, cxccpt the three year'maving

average of tho-farm price at pepyermint oil.

The trend variable is very important in this

equation and takes into account the movanont at the: gamma»

mint industry to the west Coast, where wilt dinaaso is mat

prevalent. what. that. at: better grbwing fienditions. and

where now todhnology both in distillation and cultural

ptacticaa exiat.
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fiinco carryover atoCKs are not published. the an. o:

a thraa year moving average tarm prlca 1: an attempt to

average out their influence on prices.

This equation 13 for tha Unitefi Gtatel profluction

as a whole. Many variablca'cannat ba:maazured and are

'afisumed ha ha random. Profiuctxon equations cauld bu net up

for a stat. or a qrawvr, but again it would ha 133: accuwata

than for the antiro industry due to varying dogreaa at wilt

fiisoaao. climatic conditlanc, and othe: varidblau excludai

£13m thin simplitioa medal.

The equation for citimating production of spearmint

has a high correlatian coczficient,‘§2 u .9&. hithough the

sign botwoon production and average farm price of spearmint

is negative. the price variable 19 statistically significant

only at the 50% significant level using the two tail t-taat

'wifih 13 degrees at freedom.

zquation 2:

XS I 335.45 + 23,523 + .053K6 ~ 34.66K
2 1

(-1.13) (4.96) (10.15) (-.32)*

*tha numbers in patentheaaa are t values

What's X5 - Unitad States profiuctian of spear-

min: 011 in thnusanfis of pounds

X I Trend 1947 H 1.1949 c 2, etc.

x5 - Acraage of apearmint in the Unitafi

States

x, a Threw year moving average at the

annual United atates farm price of
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speamint on. (use pxaflicticm year as

the last year in the moving average)

E2 u .92: Multiply by 100, to obtain tho per-

cantargo of total variation in pmaucticm

«explained by this equation.

Degrees of from I 13

Standard arm: at the estimate I 83.33

The high coefficimt of datennination does not taply

um: tho variables ”plain the supply at npaaxmmt nor am:

it imply the significance or! structural coefficients. the

high R: does, however. indicate that the past ptdfltctive

value a: the equation in good.



Chapter III

World Profiuctlon. trade, and Movement of

Feppommlnt and spearmlnt ell

.thtlc information has been pdhliahefi on the world

proMctlon oz peppomlnt and la. la known about speamint.

$Vfiilfib1. rezoroncau at. not at data. although coma into:-

mation was gathered from private corresponéenco with dealers

in mint 011.

5.3. Todd Company octtmatod that tho 1962 United

stataa mint oil crop was between 63 and 80 percent at tho

world production. including Heath; gzggggiglor'carnmint.

They bollave the thuxc to to closer to 50 percent than 65

percent.

Cornmlnt, a torn used in the United states for

 

.gggggglg, has a high menthol content. tnldo of tho

unitad state: 1t 1: indiacrlmataly called pe?pezmint. Eat

it is an oil with very different flavor characteristics.

Acootalng to foreign aarvlco dispatcham from agr1~

cultural attaches, tho lateat Sigures available on foreign

proéuction of pepgormlnt oil arm as followtzls

lsbompllad by flatter, L.h., Chamlcal and Rubber

mlvislon, Bolted States bepartment of Commerce. Foreign

Servlcal Dispatches. 196%.

40
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1939 - U.S.5.R. II 330,630 pounds

1341 - Argentina I 4,234 pounaa

1944 - Canada a 4,003 pounds

1941 - Bulgaria 8 29,933 pounds

1953 - France and Eorocco - 77,175 pounds

1951 onitaly'o between 22,630 and 45,360 pounds

1954 - 5pain I 2,263 pounds

Those tiguroa, today, can be vory'misloafiinq.

Rocont correspondence with Erneot Coauthor inflicatod that

aulgarian peppermint oil production runa‘batwcon.lao anfi 153

tons a year.16 Their production in 1963 was about 240,039

pounéo. The toroiqn nervico reportefl a proouction of

29,933 pounds. This show: over a 330 percent incroaso in

profiqctinm over a upon at twentydtvo years.

EDI. information is Known about proiucinq arena.

Accoréing to part record: in tho *u

 

4- .

4-?“ "m‘ If! . poppcrmint has been planted at ono'timo or another
  

in many countricn in the uorlfl. mocauoo of the cultural

requironunto o! the crop, pogpormint in significant amounts

in only grown in certain part: of Europe including Italy.

again. Ukraine. Hungary, Bulgaria. England. France. Austria.

and Romania and in tho United atates. ether countriel pro-

fiucinq peppermint oil arc Infiia. Morocco. Australia.

Argentina, and Canada.

M M m “A A. A _‘._._.. A “-

ww w —— —-— V—w “.v ————————-

16Guent‘her, Ernest. Personal Correspondence. 1954.
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The only exyortero of pepgarmint oil of any rea1

importanco in international traéo are the United statue.

Italy. Morocco. and in past years. Russia. Russia in racent

yearn ban had 1itt1. cactus 011 becaura or poor crogn and a

large amend for tho oil. within their cmmtry. other

countriao éo export Imall amounts. but they are flat cam-

petitorl in the world nartat.

Export. ariqinatinq tron Italy and morocco combinefl

tfiountnn to about 10.8 percent or thc‘vnitafi Statat oxpcrta

in 1931.

Table 2. United Kingdom Imports (In fioundo).

W

 

   

Country'ot Origin 1959 1960 1061

France 91.955 66.693 37.653

Italy 40.503 35.965 44.313

United States 230.253 303.021 304.152

other foreign countries 7.146 15.210 20.349

Tbta1 419.862 417.839 406.954

A i A...‘ AA. - _...___ __ A.“ A A. A

w ‘7‘ *— ~— “—._.—

Sourcoa “The Traao a: the united Kingdom.“ Custom.

and Excite Department. Londan. England.

fictional Correspcndance. 1964.

when. import figures. can also be misleading bacause

ggpaggga in flareign

figures. Also. muchWWis adulteratea outtiae

mach cornmint is counted an Earth

 

the United ttttes. Gil: or. adultarated with various oils

such an carnmint. but in th. United Stats: this practice is

fcrbidéan by law.
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Italian pepparmint oil obtaias a premium price in

tha United Kingdam market because-it is of better quality

than the Kennwicfic Oil that in ”(poi-tea tram the United

atatts.

Table 3. Range of Pricaa of Pepgarmint Oil in the United

Kingaom (Shilling. per pound).

Gauntry'ot criqin 1939 1960 1981

waited stator 24-34 31-36 29u39

Italy 42.6-ia 48.93 ~60~65

Marceau 33-i4 38-42 fiG—tz

2"

En

 

spearmint oil in producod in many turnpoan countries.

Germany. Italy. Yugoslavia. and Japan and Russia grew area

mint. but the majar areas or prcéuction are the United

Etatea and China.

The United states is the only exporter of a Rizafifilfl

amaunt of spearmint oil. China in past years has exportaé

oil ta England.'but in 1953 to 1960. Shipwemto beefing

erratic and cannon altogsther in 1950.17

Unitad 5tatcs Exports of Peppermint

In 1962. the United atatoa axycrtad.50.7 percent of

ita total porpernint oil crop to 53 countries. There’aay

M
##h

mm A. _. —__..

linfirm. Elizabeth and Pope. R. “The Market for Fag-agar-

mint. Arvantis. tnfi fipearmint Oils and Menthol.“ ngfigg:;

{‘73 9“"9' 1952. M9“ 3347.  
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bn more than 53 countries using United States pmducod pewter-

mint nil. however. nines the United Kingaom re—ermrtr man

of the oil it imports. statistics on ra-axports are not

available. Oil 0! paypnrmint continues to be popular and

the foreign damana tor tha flavor is grcwinq rapidly. .tn

tauntry outside the United mates. however. it reported as

being salt-sufficimt in the production of mmmint oil.

In 1936. tho Dnitod Staten exported 386.900 manila

of pwmint oil will}?! enabliahad I record. Tho Unitnfl

initiation. the larqoat mama. took: 59 percent of the organs.

rive mntrinr demanding 33 parent of. these experts were

Germany. Canada. Australia. Netharlnnds. and France.13

Comparing United states exports in 1935 to Omar-ta

in 19%. suggests that the composition of importing countries

has changad only slightly. In 1962. the largest consumer

was again the United Kingdom which purchased 27.2 pare-ant of

the export. 161.10de by France. west Germany. itexico. Japan.

tuna-marinas. Canada. and Australia.

fiaxico and Japan have grtatly increased imports and:

the flavor in gaining popularity in the African countries.

(.3349 figure 7. pan. 45.) Fig-pus 7 mow: the United atntnn

mtgmrto at peppermint oil awamarizod by continnnta. ‘

with the increasing maul arity of the pmatxnint

flawr. United Stator organs-to increased 265 percmt betwwn

. H. {May 1937.
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1947 and 1962. I! this export trend continues. \mic‘n met

finalora believe it will. acreage of mint will expand in tho

near future. This in possible in both Washington and

Gregor: no there are thousand: of irrigatefl acres of land that

in free of wilt disease on union to QXpand production.

Thane acres are now'planted to other oath row crops.

The two major exporting companies in the United

states are I.P. Callicona and 30hr. Inc. 01 Chehalia.

Washington and tho A.H. Todd Company o£.Kelamazoo. Michigan.

Thorn companion have offices and representatives in all

major importing countries. These representatives find

onenmners and get a 2 to 5 percent commission on union.

Imyora capott the oil directly to the customer. Most of: the

mint oil is ospoxtcd tron now‘York. since the tin. advent-

e-ge is apparently worth the expense in shipping the oil in

' macaw: tom new” en. muted autos item the Pacific

Earthweet. Both the Port 0: Gentle and the tort of Portland

era ulna. but my time»- it takes an or three woo:- longer

to get to the importing country one to the smaller volume

of other good: shipped from these ports.

Fiat oil is normally shipped 9.0.3. at the port of

apparturc. Foreign price: of mint oil inclufle-pricoeof the

drum. freight. and clearing the shipment which normally

carts about 10 cents per pound.



47

United States Exports of Spearmint Oil

spearmint use is relatively new compared to pepperv

mint. World demand for spearmin: oil was aloe in developing.

it present. however. exports of spearmint oil are growing

rapidly. In 1962. the United States exported 445.800 pounca

compared with 59.690 pounds in 1947. A small amount of

other mint oil (probably 3‘;

 

may be included in

the reported spearmint oil exports.

The year 1962 an: the largest year for spearmint ex~

porta. '(sec figure 8. page 43} The United 5tatee shipped

154.183 pounds to the United Kingdom: 33.139 pounds to

France: 30.059 pounds to Canada: and 27.448 pounce to

Region. Thin can be compared to 1941 exports when the

waited Kingdom purdhasod 5.225 pounds. Franco 2.131 pounis.

flurtralic 9.107 pounce. Canada 23.835 pounds. and Mexico

5.3%? pounds. A. one can one. testes and preferences have

changed radically in Euroyc with the introcuction of upper-

mint flavored chewing gum and toothpaste.

In 1953. export: or spearmint oil amounted to 53.6

percent of the United atatea crop competed with 39.7 per-

cent of the crOp in 1962. tithcuqh the percentage of the

crop orported in 1962 is smaller in percentage terms than

that exported in 1953. in abnolute terms. exports increased

l72.900 pounds from 1953 to 1962.
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cénaLyfilfi {if aififi'rtS

Leanewzc unwary is an 11,-rti.t teal in ::1;?i“~

ha evfflrta of mint oil. Since t”3 qualities of :rrgerwimfi

e11 emiat. ewe mainly tar Lame“ic caneuarticn an:? the ci‘cl

6m: fareign canaamptimn (with an excnjtimn being in the canfiy

iniuaary). buyere can practice price fliacriminfiticn ta 1%.

CECflflfl their natal revenue. This la ragai‘la Le;anee the

tam warKets can be seyaratafl.

The aemanfi for petrereint cil on the flemeetic market

2% byyfitheaimefl to be very inelasLic, fer rearena to be 523»
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.a2 in the newt charter. .nd the demané far “702.9 t3 3:

mesa elastic fine to the rzrice ceraciauaware e: farcififi

if the a“. we ase‘yaie holes. ewe avail exrect the

{all m*ing rwletinnahlp to avian:
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fha figure in madc.by sugarimposing the damand in

the exact: maruat on the demand in the domast1c~matkot utter

tarninq the demand curve for exports by 130 degrees.

Total quantity of mint oil available for sale auxin;

tha marketing year in as». A: price 0?. tbs quantity taken

in tho damectia'markcfi iikoci and tho quantity taken in the

foreign markat in 8Q: leaving a surplus at mint oil amounting

tn $102. It'tha'buycra discriminated. which they do with

Kennawick peppermint ail. chu‘buyor could 3.11 can on tha

anemic market at a prico of or and can {:19 in the amt:

market at a pricotof 3319 thatoby clearing tho market uni

imflraasing total ruvanues. The prico~0P and 3? is set by

1

equalizing the marginal revenue in‘both markets.

This éiacrimination will work as long an tha price

in tho capOtt market is not lcwgz than the domostic prica by

an amaunt sufficient to cover tranaportation charges uni

import duties of 253 on 90053 imported back into the Unitad

ititoa. Another condition is that the price alazticity of

damand in tho export market must be more tlaatic. This is

wflat ono would oxpect with eevarai ceuntxign telling on the

Import. of Perpermint Oil int: the

Unitea states

Imports of peppermint oil into the Snited fitntea

have haen small. In 1948, importa were 150 pounfla most of

it being imparted from the Suited Kingdom. imports in 13%:
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tatalod 901 pounfis, most of it originating in Austria.

Since there in a 25 percent duty on imports. few cssantial

all. are importefl. Sumo of the imports are shipped to mint

011 dealers for analysis. but most firms use United atates

Cil-

as shown in figure 10. page 52. import: from

firgentina from 1957—1959 ranged batweon 11.023 and 794 pounfle.

“159.This oil was Ranthg aggggyig and not Mentha a: bomb  

evar, this must not havu boon labeled correctly when

imported into the waited Statan.19

1*- A

lgwodd, w.A. Poraonal Corrospondenca, Jun. 1954.
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cum-T3. A II

Analysis 0! Mint Gil ?rofiuction Coets

Hajer investment in mint oil production include

giant and equipment. The capital needefl to purchase the

necessary distilling plant. trucks, tractors, tanks, and

ether equipment to: a modern. efficient huniaess can amouat

to $20,936 to $30,030 in Southwestern “achington, fiepenfiing

20 This cost can be xefiucad iton the size of Operation.

second hand equipment in purchasefi. In the Midwest where

many growers are leaving the inmustry, parts of 610-

tiileties can be purchased at great savings. However, new

equipment ta modernize a typical stationary two-tub still in

indiana at 1952 price: cost. from $5, $03 to 36. 5-33.21

Preduction studies show costs vary greatly between

farms in the same area and between tarps in the western and

Vifiwestern regions.

haiker, A.L. “crunrrzrt €11 :rc’xrtijj,1r_:g2:13

-~ ' 0 ~ 00. Hashingtonwetate n:xicuituxelmaperi;ant

Station tircuiar 253, ~.ay 1954 page 11.

zlfirean, Ralph J. flirt ra ~13}, Agricultural Research

Service, U.3.D.A. in cmoperation with iuriue iWnivraity

agricuitural Experiment Station, hgriculture Informaticn

Bulletin No. 212, page 23.
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Labor accounts for the largeat cost. This 1!

espacially so for'weeéinq which represents the largest

pattion of thn labor needefl to assure good quality mint.

The following production cost atufiias give mane

infiication of prcduction costs and returns to mfinfigfimflnt in

both regions.

Table 4. Cost 0! Kin: Froéuction hiawest Region. Indiana,

1963.

W

Cost per act.
M A

 

Lahar and Pachtnaxy $ 90 to $193

Lani anfl Improvements 25 to 3)

fiertlltzar 33 to 4D

atolona or plants 15 mo 23

Chemicals 10 to 12

Miecellaneoua Overhead 6 to 13

Tctal cost per acre first year $176 to $212

Minus ctolona or plants 15 to 20

Total cost for succeeding years 31%) to $192

Bourcoa ‘Groon. Ralgb J. vzgg Eggmgng, Op. cit.

A similar stufiy in 1951 owtimated Inéiana costs per

acre betwean $175 and $225 incluatnq tha can: of lama, azaleas,

fertilizers, pasticides. labor. and equipment costs

taquirod to plant. cultivate, weefl, harveat, and fiifitill the

crap.22

A... A _._A‘__.___4_ LL“

—- w w

211333“. Ralph J.

 



Faclfic Earthwoat Region

Table 5. Cost of Mint Productian Columbia Easin, flashington,

 

 

1955.

W

lot yr. 2nd to 5th yr.

Lana preparations

Flow 3 4.09 3 ~0-

Dilc and harraw 1.90 ~0-

Ditching 6.00 .9-

Fertillaerc N~163 poundn 30.00 33.00

application 4.33 4.00

Emta' 50.00 '0‘

Fighting: 1 2. 53 .0-

Irrigation:

Labor 6.25 6.25

water and electricity 7.21 7.21

Cultivation 18.00 24.90

Heed Control 20.00 25.00

Insect and 61.03:. control -O- 4.73

Harvesting cont. 51.00 63.09

Lami‘ ”.00 ”.00

Tatnl Coot pct Acre $239.96 $199.16

source. waderal econoratlvc Extension Servico.

Pullman. ‘Waahinqton.

*Eatimatad at $600 per acre. capitalized a: 5 percent.

Average total coat per acre in the 9gc1f1c aorthwast

13 between $224 and $240 per acre for first year mint and

betwaen $133 and $199 for 2 to 5 year mint: as camparod with

$175 and $225 for raw'mint 1n tha.%16weat and betwean $1G1

and $182 to: meadow mtnt 2 to 5 years old.

ha an example of returns to Operators for peppermint

011. the average yiald for the fliaweat for the period 1357
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Table 6. Cost of Mxnt Production chraraon County, Orcgcn.

 

 

1959*.

W

1.: yr. 2?“: to 5th yr.

Land Preparation:

Flow. Dice. ficrrow S 6.45 s ~0-

Fertillzara 5-130 pounds 23.00 23.00

ap911cation 2.90 2.90

Roots 25.00 -0-

rlanting 12.53 «0-

Irrigation:

Labcr 20.50 23.53

hats: and electricity 5.00 .5.00

Cultivation 6.23 9.83

Hend.Control 23.00 23.00

Earvaating Costs 63.89 63.00

Lanér* 33.03 33.00

Tota1 Cost per $cro $223.65 $183.33

*- w ‘—

Sourceu Fodcral Cooperative Extension Service.

Jofrcraon County. Oregon.

' Chats based on cultom rates.

*‘astimatod at $EGO per acre. capitalized at 5 percent.

to 1961 was 32 ccund: par acra and the average price per

pound was $6.20 over the name periofi. Hultiplying yielfi

tlmcs the prtca her pauad gave a gross return to Hiflwcat

qrawera of $193.40. kith yrcduction coats betwean $161 anfi

$112. thta loaves a return to the Operator of betwecn $5.43

cnfl $37.40 per acre.

- I Makan similar afilculationa for “cat Coafit peppernmnt

grnwero with an averrge yield of 69 pounds per acre and an

average price of $3.87 per pound. the average grass return

per acre in $257.03. Since proflucticn costs average betwccn

3133.33 and $199.16. the average net return per acre was
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{ran $57.$7 to $33.73.

A 1953 study augqcstcd that grcwcrs must have tram.

$50 to $75 net: return for managcmnt ta mad-:3 peppermint

£55331“? a sauna vmture.23 In tho long run Lin-car perfect

act-repetition. no axccac profitr saint. therefore this return

is far managmmt. and risk and uncertainty. The net

rat.rrn is much larger on the Wear. Coast thus omlnining. in

part. the reason for thc rapid there-ace in acreagc in the

Pacific Horchwat and :11. slow declin- in acreage in thc

E-‘zi-flmct. another 4:ch or the claw declino 1n acreage in

the Miiweat ha: been the high fixed to variam. cast. in

mint oil production. ' The fixed assets in mint producticn

have a low salvage valuc which keeps growers in the ind-‘mstry

ct scaningly ungmfitablc levels.

another imfiication of returns to growers in show by

figure 11. pagan .53. Grog: returns per acre but. been

larger on tho Wont Cour. than they have bun in the Midwest.

but the gap is during. The larger ylald per acre on the

Ez‘iicct coast. hm hm the primary reason for the larger grams

return: per acre than in thc Nitawect.

In the Mimosa. apocrmint oil net return. are 19233

per acre than pcppcmint not: returns. Thin is due to low-tar

yielaa and a lower price per pound. FroMction costs,

__’A_ AA _A “‘4

W __ ———— ——._v w w—v —.

23i3rcen. Ralph. flint; rs.» xv. was, Agricmlcurc Inter-”tactics:

Bulletin 2150. 212, Agricultiral Ra::a..rch service. 8.5.0.19...

page 2.20.1964.
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however. are eimilar to production casts of peppermint ex-

cept that disease free rootstock is net necessary.

Spearmint oil production in chhington chews an

average gross return per acre of $317.13 calculating the

cane wey as for peppermint. Using the production cost

figuree for the West Ccant at between $193.30 and $199.16,

this gives 1 net return of $117.97 to $133.83 per acre.

This return tp management explain: the large increases in

spearmint in Washington eince 1952.

Although there returns eeem large at the present.

figure 12. page 60. chow: that gross returns per acre have

been moving downward eince the plantings in Washingtnn were

first established.

The profitability of mint in the Midwest irpliee that

enly the'mcre eiticient producere will remain in the

induetry while the “evereqe‘ producer in reread to find

alternative crepe. At preeent. the buyers are using price

incentives to keep pert or the Midwest oil in user blencn.

rant. they are elcwly being forced to use «are Oregon oil.

There is little doubt that ueere will be forced to uce el-

moat ell Western oil if present prices and production costs

ccntinue and present yield relationships held.

Implications at High Fixed Costs

Why dc Midwest growers remain in mint production

even though they are not making a profitable return on their
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fivfift”fint? £0 33333: this 33333133, .3.3 c:in 333 3333333:

H£33333. 3 analyzing the qu33tion. thara 13 a 333d to aqwin

33113 up a bacxgraund of the influstry.

An manticnea iafora. the infiuntry .3. hamvy {3333

tests in flintillinq afiuigfient. this 33313333 13 a $1333

53333 33 the-33:11 n31 value rraiuct is greatar ttan thm

332.1333 pri3, but 1 1.3: than t‘::n arc-11:51:13.; 1:32:13. 'Ql‘Y::-£'*-.:-
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c0333 whethgr ha 3:333:33 mint ct mat. :n the 13mg run 3

rrcixcnr 333t ccv3r hath fix3fl anfl variable C33t3.
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33:33 333 30313 cer-nct t0 5313: in a 'Wctitve C333.
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In 3333 033. tha firm is in equilibrium at price 31.

{ng3 Mg 653235211133! In the fihfirt run, the: price cam 6211?
'1

‘wfl .

£311 a shat: flietsnce tn P 333 that is the lowas 3:133 the
2

4

‘-E133 will ta<u “3’or3 it w 1 $1333 its 34313333.

313333 14. 3333 2! Eigh £1333 ta variahle :3$9 Exat 3:3

3313333: in: thn miat 133u3tr'h

. 3, -

33331331‘*‘33

‘13 cast averaqa tatal 033:

avarapa var$3kla

' cwat 

 !

‘L

‘31

Quantitzfunlt at time

in c333 two, ths f:3 13 13 equilihrium whats

m3333331 c333 13 nqual ta marginal ravanua 3t-rrlca P1 333

33333133 31. The 3:033: will ccatinua his onQratinn 13 tha

3333t run 1E he onvars his 3333333 V3riabla c3333. 30:133.

13 iigura 14, that the mint qrnwar will £33313 in b3313333

33 3 macia lwwer rrice than would tine 33~3 33333:3333: in

33 imfififitry charaatarizad by hig'h variat'le ufl fivwd 601’”RE.
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Nany infiuatries, each as coal anfi railroafia, which

have large fixad :0 variable casts want feaernl legialatian

to inaure thamaelvea of covering all cunts in the long run.

of coursa, federal legislatimn has been talked ehout by

Riflweat mint proflucets, too.

Firms that are huréenafi with heavy fined casts $150

Inse flexibility. Farmers incraase output along thalr law;

run marginal cast curve as mint prices r1:e,‘but as mint

pxtces fall. growers want to fiecraase output as much am

poaslble no as to reduce total cost as much as possible.

fine b9 few variable costs, few production coats can bu

nvciéefi and growers cannot reduca output as much an if all

caste ware variable.

In summary. high fixed to variable costs have a

teniency ta bald entry and exit of growers to a minimum,

whicfl lavlies the relatlva stability at acreage in mint fmwa

year to year.



Chapter V

market Structure, Pricing Practicea and Bomeatic and foreign

Consumption

Thor. war. 1230 granara of mint oil in the Uniteé

atatea in 19%2. They product the mint and distill it on the

farm or hav. it custom diltiiled by n nnighbor at $.83 to

$1.00 per paund.

Atter the oil in distillod. vertical integration in

the industry has limited tho sale of! pint oil to four

purchaaera. Tho'buyorn are located in the producing areas.

although Midwaat buyers do purChaaa mint oil on tho tcet

Coast. an. buyar is located It Chehalia, Washington, an~

cther in Kalamazoo. Michigan: and two in south fiend, Indiana.

The largest‘buyor in tho industry*handlaa about 53

percent of the annual production: deals heavily with majcr

thawing gum. toothpaste. and candy manufacturoroy and has a

21205310 trade in tho export market. The second largest

buyer hanélea an estimated 30 percant of the annual profite—

tion and‘hau the largest export businoaa. This buyer also

has same portion of the largo toothpaata and chewing gut

ectcunts. Bath of these two buyers handle other products.

?ho largest buyer handle. oranga and lime juice: and the

eacend largeat buyer handles botanical aruqs. Two smaller

buyers purchase the residual 20 percent of the mint oil mtfket.

64
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T%&?fi twn buymrs hava moat ewrmrt accouqta and sail ta New

Kirk wfimltsmlera anfl to the caafiy infiuatrv. but to cnly a

SWfiZI hatinema with Chewing an“ firna.

mvmemt e: mint G11 thmurgh the mamat than-2133.3 153

Shaun by tha flow fiiaqram below:

:ijura 15. major P$V$flfififi in C11 cf fie??€5“i“t “fig £11 fig
figqarfiimt.

Emrfwmau #evaragga

 

fiadicine<F———- wa York Extrtcta

hhalesalera

I !

Jellies ,J A L.

 
Ice Cztam'/

\

\ I
nfiTQrtfi A Tmatkpaste

 
 

:3. 933

Huynrs

(Rafifitill FFQut 2/3 cf the

:11. 1/3 is not radistillefl)

T
1' 2'.‘I‘ f,

Ermdacer$

  
 

 

" - . . p:

 
 
 

‘ flwwinnat filow of mint oil

~~m~ mama email aficunta cf mint oil
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Market structura in tha mint oil infiuatry can be

analya.d by the degroo or buyer and seller cancentration.

the degrea of product differentiation. and the conditicna of

entry and exit into tho market.

since four major buyers purchase the majority of the

raw«oil from growers. the {our buyero torn a thqoruticnl

cligOpaony. Three major chewing gum manuzacturers ad thraa

major toothpautcumanufacturern contract ail éiroctiy from

buyers, forming a bilateral Ollgapoly in the wholoaalo

marketing stagcs.

Buyers can blcnd any quality of oil I user dewirea

no product dittorentiatian is not a barrier ta a new buyer

entering the market. Product differentiation. hawavar. fives

exist to thc uxtont that near: prefer oil from epeci£i¢

buyers. Ucern profor oil from certain buyora‘borauaa or

buyer aerviccs and the availability of a raliablo supaly of

oil meeting their specific needs.

Entry barriers in thoWbuying phase of tho mint

industry include capital and uaar loyalty. auynrs provifit

(1) galvanized 55 gallon drums far all growara. (2) pick up

station: in all major producing aroaa. (3) a field staff

prnviaing informatian on mint profiuction. (4) short term

crtfiit to grawtrs. (S) rediatillation eguipment and‘hlenfiing

facilities to bland oil tar uaer specifications. and (a)

rtaraga trailitieo for iargm accounts. All of these itavs

raquire a capital outlay on the part of any new buyer

attamptinq to enter the marxet.
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in oligopaonirtic inaustriea. it in important t9

re-‘alizze the intertimndenca of bzyers. Earner: realize that

tacit agreement: arc nacastary to avaid prica warn ant other

agreaeivo tactics. Therefore. in oligepaonistic industriat.

mate prnduct promotion in limited to non-price cantatitinn

in thc term of uaer services. personal contacts. and trafi

journal advertising.

Erica inadorahip is also ccmmon in oligarsonias.

hominant firm prict loadarship and barometric firm prica

laafiarship are prevalent in many oligapannistic industries.

Eric. leadership should not recaivc a bad cannotation ban

cauto price letdoruhipvmay not exploit firms or individuals.

{tier leadership only mean: that othar titan recognize a

firm £9: its cupcrict markot information and pricing ahiiity.

but it imperfect knowiadqo about alternative user of factora

tritta. than oiigouuonirtia industries have the potential

pout: oi exploiting a producer by paying the factor less

than its marginal vain. precinct.

Th. largerat buyer in the industry obtains a can-

tinnous recorfl of production statistics. planted acreage.

and farm carryover from its fielémen operating the receiving

atatians in all at the prafiucing areas.

During the winter mantha and sari? growing rattan.

the‘buytrs meat*with thair largo accaunts and discuss the

yrice the accounts are willing t9 pay for the quantity c!

nil thrt they will need. Than ha‘buyer nubtractl hit its

93 $33 per pound or 10 percant. whichever is greater. £3:
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hit tax-vices and ro-fliatillation charges at 10 to 12 cuts

pear pmmd and talus“ contracts ta grows“. The time that

tantrums are released dnpmda upon the amount 01' acreage

exhaustion or cont relation rattled.

It amen i'ul that the contract price in tao law,

they vii-l bargain but: and torth with thc buyer. Thu the:

hug-or must try to rmogotiata with tho morn. 1! tumors

ham: aver plantar! and um. exist at tho rm. my“. and

um lovcia. aura will at“: a lmr price and stack til.

heat nun stock oil tor mu than a your to hug. against

high mint oil pried». although most uter- buy mo oil wary

arc-at.

meat at the oil predated in fiichigu. Nisconsin.

Indiana, and Oregon in pmduccfi by grower! under contract ta

buys-arc with an: mitmutn Known by Myers. Central

waahimton oil it partial-ed sitar harvest mains: upon the

export ataxia and thc datum! for cil by candy manutacturara.

Whu mint til it: in chart supply and buyers want new

pmfiuction regions WW3. Myers hold tho pried high in the

area far a few years such as was the care in. the Madras am

i?! (Ire-c300. Pamacrmint cilture was firm: intrcaéucod in tha

matings at» an a mmerciai their in 1954 when a group of

awmtem producoru. mtmragud by the 1164. T0136 GWEN-“Yo

24
plintmi 6251 acres. The 233—1. Tacit! Ccib‘rgéany deem research ta

w— W v v— w

241mm. Row-art C. “mg “15.21"“.altars:

5“'13:? fit?“ in. 11“““agifgg?”firm15$. Ui'li,fl3.--.iinflléa ‘u-di‘lbtér t-Mgifl.

tree-1..can unite univeraity. 13.5392.
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find ihnd capablo at producing mint to inauro a mnaiutmt

ext-1pm.? for its: accounts.

Becauoo at tho largo invent-tent in distillation oquip-

memt. it is boliovod that ontry cameo from acxoago oxpanaim

flaring poriodo o: rising pricoo rathar than from now gran

fianero coming inta tho indium, oxcopt when wilt diooaseh

tattoo production to now It»... flow growers can hovo mint

oatmm distilled. but nouany tho pawn doing tho mam

dimilling Mo to uoo tho distillery at tho amo time the

flaw praducor would hood it. ‘Mint hay'ouot ho distilled at

full. Moon to get quality oil.

Tho proper timo a: distillation depend: an tho

Itazationahip of tho major constituonto of tho 011. Ma1:3:

canatituento of tho pommint oil incindo ostoro. mnthal.

mad monthoturan. Thom inctoaoo in the plants thmughout

the» growing ooaoon. Manthono, onothor major constituant.

{increases in tho plant throughout tho growing season. Early

distillation :oaulto in o loss mature-oil with a lawn: can-

tar'gt of ootom, mmtm‘furan. Ind mmthol and a higher

MfitMn. cantout . 25 :30. tho timo a: dintiiiatim io im§.:art-

mat in controlling quality to mutt 8.3.3. athnfluds for the

alias-11cm emphaiticm or oil. In odtiition, buyers and “31328

immto ado: and quality atandarda.

.i. A... _‘4 L ‘4‘ A A A‘ i —'

m— ______w——.- V'— —_.v —-vw—..v

zs’mmmw, Paul. 'tmduction at finality Pewpernint

013.,“ pagan- presented to mmboro of the Oregon Essential £11

(unwary League: in 196:2.
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Accordimg to cmma growers in.%iChigan and sumo in»

fiéragd aeurcea from the Fest Coast. in most years tba ahma

wtiyhlated contract price is ozfered all grcwers tor cam»

sarablo quality ail prnfiuced in tho same area. Sinco th

Iuytxa pertarm the oame oarvices and ottar tho name prica

23: oil. growers shouldee indifzerent at to which buyer

afinttacts bio oil. Howavar. mast gmowars do businoas with

the same buyer year after year hecauso o: the itcx 0: Chan

tzact price differentials.

Buyers, therefore, perform an internadiary functian

e: a processing or a blending agency and a wholosaio fira

thfit must keop‘hoth the growers and users content in orfier

ta raaain in businass. Rest o: tha‘buyars have bean in tha

butinass toz'MHny years and have establiahad raputationa fist

quality 011 and growflr aarvica.

oroworo' Organizations havo‘heen farmed in fitchigfifi,

firtgan. and Washington, but most at them hava not triefi

-a£gaining with buyer: one prica basis. flaat of theta grvwex

organizations are segrvico organimtions where grawars c?i:.=c=.s;-3

tmxufin prhhlema and‘hring in sheathrn on variant phases sf

tha industry.

The Oregon Esasntial Oil Gruwer League hat about 123

matters and is strong in both Washington and Oregon. An

titansion aconnmist tram Gregon State Univarsity in an

atvigor tn the group and anch year at the annual meeting.

marmally about January 1. he gives a market outlook repmrt
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based on U.S.D.A. ntatiatica. This gives the growers coma

insight into price conditions in the year ahead.

In years when priccs at. low. some granara keep part

of their oil, but accnrfiinq to»on¢rbuyor.‘banka are unwilic

ing to finance the grow uith atom. on hand because i!

the oil it not‘handlad and otored prepariy. it will deter-

iorate rapidly. £100. tho risk may be largo an nears stock

mint supplies in lavvpricO‘yIarl. The buycro have been will-

1%; to make production loans to growers it noodod. This a1-

ao halpa bind tho’grovur and buyur togtthor. farming a tyre

oi” vanes). wraination in the aim. industry.

Ono grower. the author was told. told his taint

Gircctty'bo a foreign importer. but this is a rat. situatian

in thu induatry.

Conaumption at Pegpermint Oil

in Domestic and Foroign markets

I: ha: been recently estimated that about «3 percent

03 rappermint 011 in procaeoefl in chawinq gum. 16 percent

in tanthpasto and 23 percent in axports. whilo tha other 3

parcanc ends up primarily in canéy with email amount: fining

iatm a variety of goods auch as ice crsmn. jaliies. maéicina.

25
haveraqas, etc. Spearmint oil has about tha same brack-

finwn in percentaga terms as doea pepgarmint oil in

‘— 4-

2°Estimated tram buyer sales in recent years.

petannai corr333onaence, 1964.
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utilizatim. That is. bctwom chewing gum. tmthpaato and

fifiigflttl.

Tho rnarxablo popularity of min: or flavor in 62:13am

by the fact. that in 19:32. rmericfima mamed over air

billion packages of chewing gum. one hundred million mam-Ea

of toothpaste and over threo billion pounds of candy. 27

3:11:11: oil was used in two thirds of tho gum. in over halt the

tmthpanto and in II larga portion of the canfir. 23

{stilimeim of porpemint oil in {0:19.in11 count-ms

in camparablo to its use: in thc Suited States. but it has a

éifferent distribution mg manufacturers. Acmrfiing to a

was rarer-3n Service dispatch from Turin. itrly tha main

user: or pemmin‘: oil or. manufactuma o! liquors. m

factions”. cosmetic: cud toothpncto.” Moat apathocarieo

utilize imparted menthol inatmd or local popyormint oil.

The {ensuing figures compum the distribution in

ital? am! in the: Unite-:1 states.

Tho Italians are largo light wine drinkers. am‘i. em

Impacted. much nor. Wine oil in manual in almmlic

haven-team in Italy than in the United States. We United

States oil is used for liquors. but it is an infinitesimal

 

amoamt.

273‘056. ma. “Tho mm. Industry in the United States“.

page! praaontod in Jagan. 1962.

2"!I31 3

2‘?
“Barber. MA. Chemical and Mbher Diviaion. v.3.

Mafianmmt of Commerce. personal correspondmca. 1964.
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T375310 1. Italian utilization or ”menial: oil in 19 54.

  ~ u». ..-1...7-.7w-.
_.

 

Industries Comm-apnea Panama

Liquor 10

Cantectionnry 25

Cosmetics 1 0

Toothpaste 4.0

Phamacmticaln 5

Other 10

M A

A M

‘—

_.
w

Source: Harbor. L.A. Chemical and Rubber Envision.

v.53. Department at Cam-rat. personal

correspondmco. 1964.

Table 8. Utilization of Units! Stat“ WM 011 1947.

 

Industrial Consumption Permit

Export. 32.O

E‘trfl“. . 5

Chewing m 5030

Candy 8.0

TOOthptuto 5.0

”‘3‘- Jfl 1’ l o 3

Piadicino 3.0

_;4‘_ k .n. *1— .A _i__.A.._ A

W w W
"1*. WV—

mfi—w ...

ismrcos Lioboi. Lester R. gm 515., page 13.

A190, moat at tho: Eurmm countriea was much

Jamaican peppemint oil. in contectionerieu. Busing the

gamma Wand hat. tho 43,000,000 persons in Great Eritsin

ate an average of two ounces of: mint flavored candy and

(When: peggtflmint oil products wmly. 33 Tho British mesa
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the oil for peppermint drapn (much like lemon drops) to

help maintain national moral. during the war. It seems that

peppermint drape mado the people more content.

Tho above tables also indicate that Italy uses more

oil in cosmetics and toothpaste than does the United statoa,

as a percentage of soon country's total proauction of pepper-

mint oil.

Special World War II Conditions

In 1942, the United States exported only 13.3 per-

cent of the United States“ crop, the lowest amount recorded

since 1929. Only 191,000 pounds were exported from the

united states because 0! the short crop'ot only 826,000

pounds in tho United States. Exports were small becauao of

the high domestic damand for peppermint oil not only for

manuzacturing consumer products, but also for a supply of

 

menthol since Japan was the major aourco‘of Hertha ggygggig

or cornmint. ‘ggggha,agggnsig hora vory'high content of

mmthol and may ho no high as 75 to 85 percent. This was

beforo tho largo devolomont of the frontbaa a. ave-19;.

 

inaustry in Brazil, our most important source of menthol

today.

Binoo peppermint oil has about a 45 to 55 percent

menthol content. it was processed for menthol during the war

yoaro, but this is not normal. This shortage of peppermint

*_ - A .__ M. AA.— -a--—

1:5 F9 “— mi:

19430
P393 9&.

 

 



75

oil mvrilablo tor export soured a verbal battle bctwoon the

Fritish and the United States. Th9 British naked for 203,339

younfia of peppormint oil, but the War Fooa Aoministrarion

forced tho British to reduce their requirement to l25,0§0

{mam-is. 33‘

Tho “peppermint crisis” during thin pariod torcod the

nor Food Aflmihiotration to regulate the are of pepporrinz

oil in 1943. The reotriction on tho use of pogpermint oil

oer as follows: lfio person in any calendar quarter could “no

more than tha»£ollowdnq percentagoo in any particular circa

“5° guting th' COYI*EPONéinG calenfiar quarter in 1941.32

Table 9. Restrictions on on. o! peppermint oil.

   

 

Class of can Parmirtcd rarccntagoo of

, 1941 Us.

Fanufocturo of Chewing gum 70

manufacturo o1 confoctionorf
7O

gonoflacturo of pharmaceutical

prooarations 100

Raoufiocturo o: floatitricos 75

aanufacturo of miscellaneous orticleo 70

The Offico of Price Administration ciao rogulntofi

pricoo paid to profiucarl and listed pricos for dealers soiling

J A... k

w— —-—~— “ TW 7 WW v w

”Lionel. Laura: :2. 532. Cit... page 19.

_°2?g{gzglwgggigtog, Wefineofiay. January 3, 1944, war

load order 3o. £1 at omoodod.
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in éfiflwmund 61:12:23.3: The war: period, howwar. was the anly

tiara (Eating mulch public ragalation has been needed in the

bidifitry.

Prices

Honthly wholcaalc prices of pappanmint oil are

ouliactad‘by tho United ahatoa Euraau of Labor Statistica.

?h£fi9 prices cancern mainly low quality oil sold to new

lwrk wholeaalera. wholcsale prices of pepgaxmint oil ufire

filatively‘hiQh after world War II when firms tried to ad-

jumt to normal damostic proéuction. Price! rlmainod high

frfin 19¢? to 195$, but have nteafliiy daclinad to tho pramant,

8:21 52:10qu by Table in. page 77.

A. firm. adjuatoa imam public aontrola during the

$115.2. previous products not. brought baa: on tho mascot plus:

may innnvatians in toothpaste and an avarnincraasing

pagaiarity overseas which caused mint oil price: to rise

greatly. Even though the amount 0! oil used per itcm ia

avail. in total it taken iatga amounts of mint oil to flavor

all the toothpasta, candy and chewing gum said in Just about

every gmocary shore, and drug store, across the finited

Stfltfifi.

Faun prices of peppermint.oil vary between ragicas

and evan within states and producing areas dopanaing on the
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w‘lity a! ail pmmmaai, availability and the demand {at the

all. in an any]... in 1962, the Mimi: proxiucets 20$:de

can avaraga ptiCl of épfroximtaly $23. 50 per pmnd: hesmfli

't-éisehington. western are-gm: and Bin-(ins growers tacaivezi $3.53

GI less par pound and Ontario, Hemistmn (02913011) and cum:

{remixing groan received between $3.00 and $5. 50 pet mam-if,

. since the annual average price received it}! gmwers

v1.11“ maiderably due to regional and local qsmlity

‘Ivariatiéns. the annual price may not reflect. actual shirt-.13

131 (iguana, but. may reflect. only shifts in quality a: £113 cil

' 24.51;; the location 0: production and tho amount of. mint. sin-dz:

mid by graders, buyara and users.

A: shown by Figure 18. page 79. £310 tam priceg m:

paagryabnint oil have fluctuated vidaly, but tine: 1951 the

general trend has ham toward lo'nr pricas. Erica: in all

{:iw-zxflucinq states have mod in tha same diraction year

1:233:92: yam: amich indicates the main tactora influence all

swing-3'- pricm. This emu factor in that all buyers pur-

chmm oil in all produeing ataaa. Ml fir-1w in oligapmuiea

mus-t. pay nactly ch. contract price offered by other huge-2m.

ms cmtxact prices are equal for mwablo quality oil.

This general trend had exceptions in 1959 and 19431.

In 1959, price. ware maintained at a relativaly high level

3“Fain Tommy or.. it.
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a taavfiidwoet to encourage expansion at acreage in order

to obtain enough oil to keep the use: blends fairly conalat‘

mt.

According to one buyer, the inconsistency in the

'1‘5a3’ninrmn price manmt in 1951 was due to the atta-‘zrzpt to

«sq-mud acreage in Oregon by holding the: price relatively

high. Central Washington growers that do not contract their

oil assumed that a price of $1.09 less per pound than Oregon

price» would be paid as had been done in past years. ?hey

increased acreago'by 2.200 acrea no buyers offered them an

econ lower price than the customary price differential would

hare ladicatad.

ageanmint oil prices have fluctuated more widely than

have peppermint prices. mowavar, again thm price of the two

varimtlaa a: apaarnint 011 are averaged toqathax in the

annual average stat. ptlco received by farmers. The price of

5:2arm1nt oil is normally below that o: peppermint 011.

Mt, the prion movements of? both oils seam to we siml~

tmnemufily in the lama direction (except for the period wince

1957).

Spearmint prices in Elohigan and In iana almost coin:

ciao every year with Michigan prices. in recent yaara. kelau

Indiana price”. (As shown in ylgure 17. page 61} An

mentioned before, buyers Bay that native variaty‘tringa a

premium from 3.50 to $1.00 per pound over Scotish oil.

hidhigan produces mudh more Native variety than Indiana,
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5.121;}. 3.2312252312221212, 121.1 1211 {2212:2321 it: 2‘11*..2...2n 12.22.23 3:222:12‘11112 12:22:22:

ex'fiximmsaj 2:: 511.321: 12:22-21:23 trm‘xfl 31221-1: 1332:, 222213.21 52-2123:-

Vt-

I E
:
:
5

122“: all 311161223 1.22 3‘211'12132211273 2122.212 222212-2112-212:3 to .2 222123.111:

22.21.12.221: 1: 321.22 first @2222erc1113. 12122-211122: 12: 122 132-752. ":223112::11:12:222

312122.123 222211: of 1:322: 1122:1212: {21:12:12 25212221111232 spam-2.2122: 1:22-1:21: In:‘15:.:22:

M sybiqm. East ("32222 «21.2% up4.1.7:) 9:11:21: (Eiffel-122.22.112.21 ‘1

1:1:er prices 2921221122222“: by gmmre 1n Hafl'ninijjtnn 2:2 21:23... 2.221 "‘12:"?-

222‘22‘!‘ 3.122 roman 1.2222213 122 231221221112: than variant? (25.115222231211113 2222-23.

M’anmwmmlon mat. 13:23.23 {2:11:29 (Eifi‘mrmtim may than

1212:2313: reflasts the 2221215122121. stracture in the 122.11%?”

.1.2312a prion -1fit1zzentials 252:) not indicate a: 1222:5911:

122-9221: 3312:. an 12121111223221. at éivemifimtlmn 1‘22: 1222.1321129.

Fricss are 12122. 1.! ora 2:22221.22. 91.225 “122-122....13.‘ 112.2 a: 1:222

3.22:.3222try t2.) "wfirs. F-mzlufiism mat at2232122212 (12211-5211.: 1:?)

931:. catafi the 11122232312122.2122 112112.-..111'1 off-c.2212 1221qu: to the

{212123142 33.021322212121212, 1r: ear-15.12.49 of: the low price—2.1 :‘22212221122213’. ‘22;



Chapter VI

1211-1111211 and 51111212132 at 911.1211: 2:211

1:52:13 far peppemtnt on and await-2221211: on an very

11221121123. Consargumtly, by tha ouch' 1212mm am {lawns-12;:

1272;212:111. they should mum. Mira?! narshadl'a four princigslen

geysen'xinq the «2211:sz elasticity of: demand. Marshall”

r1111‘glaa state that the aerivad Genand :0: any factor Ofl

323211132211:th will he more inelastic, (1) the mu easantlal the

1:121:211222, (2) the more 111111112121: the 111122121213 carve 15212: the

€122.31 yrs-that. (3) tha smaller the frantic-n of! the tam}.

(mat that. men 1111:: film factor and (4) the more inelastic

1:322:21 32.2.9913? mmo at the Other factors. 35

In the anaemia We: there in no immrtsnt 32.232212111112112:

£121: cgmlity mint 011 at a relevant range of mama: 52:11:33.

212221.23 are 1:01:11 synthetic {30211211312221.2112 and ageamint one 1121‘.

{“2222 11:0ch n9 practical importance 116161111235 01'! thflit 1121-

71.11.22: quality. The poor 112111.112? a: sxmthettc mint oil

2:223:11}! it 12.222110323111219 £11: 21:10 111 {1212;212:1122} chewing:521222 or

35

t5?»3’351372!2113:19.

\
__. A...1:

as

fjhrghall. *klfraj. .' '9. ““1“?913332 .(WfirhfiwtanQ.

E”With 3‘.1131:1012. the {21136121111211 1021;211:232, 112111 1:11:21. 3.3431, {2.125233

3 ant»: 34.11:.L1.

3‘:"11132... 12.11., personal cotteamndmce. 118234.

  

€233



8'4

1"{v}
.31; 3* and Rantlwl are sutwtitutoa 130: 9:33:33?-   33233313

3233-22 c211. to 0:332:33 «5:333:63» cut-.5133 the Lnited 33:33:35. 3‘3335

(333:: be: oimarvad during peg-10.33 of high prices, such 39 633193;

1.1133 33303333: 30:13.! Mr (mm tho-ugh price mntmls waist-53:3).

53:.5....“ $5.3m was wiultawtad mm than 931‘»-

 

emirates.

Paint on regvresmta a vary meal}. partian a}! the 3:33:33

03: they final prafluct. 0:33 {wand oz pafipgmmt on will

flaw: 1:39 pmmcis o: chewing gum 23:339. 439 pmmc‘i'a of ME»

53-39 or about 853 to 15:30 mums 0: {121133733 erg-mtg.

To «31v. an 1:19;: of the amount of pemmint on. 1.3233351,

6336 pound of oi). will. flavor 103 pwnés of gen bane am? this

3-3113. pmflzuca 15,030 sticks 0: gm: of tho regular size.

333331310129. one suck a! waving gum commas appmxmatmy

Lixty~313 mnlmnt‘r‘m of: a pound of 011.37 Ema-a the £33m

5333,08 cf peppemint on 1.5 333.03 per mmfi, tha £33m valzm

as: the flavoring agent in 3 1:21:33: at gun: 1s .04 manta.

'I'ho supply of many of the ingrmments at both chafing

£33.33 and tmthrgaate 13 expect-.343 to he malwtic Magnum m":

33:53 :33th or the mgmdlmta. Take for «gamma. chm-31:25;

gas: which in may3339 of the fallmzmg five 3351:: ms:33:1th :3

firm-31M gum ham, sugar, com 93" p, mftwers 333.133 a flavar»

£33.53 .13 agent.

37 .
ilutmn, 32., 2:. Jane: 35:! 3‘3. Lianne. ”no of {331‘ 3.31

mm.. .051th at .331:53:31:11: 32.23: Battle.“ 3333:1331: from ”13'"'5‘3.
amt

fgafi'i‘f~3Vf‘1'J‘H'rMF‘w-‘wmt
:tnttgn (svmfiflr‘y '3.‘11?‘:‘11

4'4'3‘ «a. 3393:! 13*30‘. 9:31:36 23).

Air!:31.£::V.
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flaming gum base is a blend of. china, which is a

twp-1:531 latex pm: tfippad tram mare]. species of: tram:

£93133 primarily in Central America, and res-in obtained by

tapping pin. trees. (2116 would cw“: the supply of. mm Em

iazgrmiimt ta be very inaantie in the short run. The ear-m

was: In true of the othar “grammes.

' amen marshal). 'l principiaa mm In: mint oil. mm

mm hypothoaiao that that «Mama {at ail u a water of;

pvmiuction is quit. inelastic and not. include than £219

mama to: the final product.

The nan election reports em application of! statisticmi

pmcmhraa to the mic and Why rolatimmupa in

the mint. ail indumry. Most published research is of a

flmmcgiptivo natum. 551th larger map-morn and imprmed

mama-uric techniquaa, it. in am tangible to apply uémmme

atmtiatical pmmres.

The fitmtistidal Morita].

The autieticai mm mutating tau: “manual: «mau-

tmn that are waived simultaneously using an stage 19am

magmas. This programme is mad rather then orriinagy least

squares manna it: it believed that the qrmntity of mpg/term

mix}: and mmmiufi oil and pticas of! pemamint and W

mm min are Mandi-aw aimuuanmuzsly. Wing tm stage

l»”**t teammates, the carreiation or mammoun variables anfi

tE-m timismsz’bmca tam are consifleared producing batter:

gtmmturai mafficiants.
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:3 the first stage of two-stage loaat aquarea analytls

em aaaiongmm varia‘ét-ales that will bu Use-sail as lmlrrganrfimzh

variables in the second.stage arc astimatod an a function of

all the proéetermlned variables in the system by applying

offlimary loam: squares, Then. these estimatofl valuea of the

airlcvgaqcns variablaa from tho firm: any. can plugged haw:

1.22m: tbs original aqmtlma which an that solved by crib

nary lease aqdares as the uoonnd stage.

Asmnptioaa a: two-stage 1m: squares include ataxia

infiapandenco, finite and canatant varianco and idanti£i¢a~

tion wfilch implies eatlmatas of structural coatiiciants

that arc aaymptmticly efficient, Ana cansiatent.33 Thlm

:rmcadwra also assumes that the moflel is cprrectly specifiimfi

was that the vaxlahlms arc maaaured withnut ozrcr.

Public controls on pepparmlnt oil ended Angumt 22,

lama. The marketing cyatam foz'mint.ell una‘baCK to normal

”by 19537. 3:331: mmpanias that Ma! govarmemt tantra-ct. {at

that: products during the war were profiucing for the

figmestic market again by 1947. Since all mint all proéucta

1“rt;af‘r.:.:cp-rz hpforo the war were. an the market-.1? 1947, this:

insuraa a rathar homagenoua set a: factors Operating during

am pmimfl classes: £43: analyais, 1M7 ts: 1952. The: major

Gamma in the its-chatty tram 1947 to 19132 have hem pmfiuct

__—_ ._ A .4 h ‘— _ ——-

w—v ,____, v...— V *‘w— v—Vv‘

O

. 1 , , ..- vs

:r-emtgsaz'acheifl, L“. “Rummamtlnns Raqaraing “meme-t»-

anéaa anfl Fingerties o: Eatimatcrs“, Claaa mates, Aqtlfiultnrnl

Eacznemlca 3:231. 353322193? 1954, mlchigmt State: Univmxmlty.
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imwatlmn and tho waver-nan: of mint. ptmuctian to the waist

In any statistical analyais same of tha variahlaa arm

cmmgan at the discretion of tha investigator. There ara

mm’mx variables anyone would inclufia and minor varlnmlea

anymna would excludo‘hut that. a:- many variables that ara

infiatezminata. Tha largest problem oonfrnnted was in chnmm~

iflfi significant demand and supply dhlttera. Eho'moat relevant

fiamanfl and supply ahlftars are praaanted below in tha

ecmmvmlc moflel.

€hs Economic fioflel

§ 3 Y * asxlt # B4X3t 9 3533” O 31‘

Y2: ' ho: ‘ “1Y1: ’ CZYAt * c3x5t ’ C4xen ‘ c537: ’ a

V 6 A03 0 D1Y4t § D Y 4 931 0 D X + d

3t 2 2t '¢t ’ D4X2t 5 3t 3:

Y4t ’ “94 ’ 2123: ’ £§Y2t ’ 33x5: ’ 34x9: ’ E5x1: * “at

Elmira: 39

Y - engaganaua variables

X - inaepandent variahlas

11 a averaqa annual {arm price at pmppmmmint oil in

dollars 96: pound

Y2 - annual production at pmpparmlnt oil in thausanfl’

of pounao

.._ . ‘ ___. A _ A._ A A..—

w— w w w v 7 ———- _—v w w

gr

“3‘

All atatiatlcnl fiata uses are preaantafl in the

appanfiix.



Bfi

la a avcragc annual farm pricc of mpmcrminfi oil in

dollarc For pound

a annual production or cpaarmint oil in taonacndo

‘ of pounds

X1 0 annual exports of pcppcrmint oil from tho Halted

States in thousands oi poaada

K2}: population at the United analog betmccn the coca

15-34

5
3
’

I diaposoble imcoma per capita

3
%

l
b
w

I. annual exports of spearmint oil from the Unitcfi

diatom in thousands of pounds

tread 1947 u l: 1943 a 29 etc.

3
.:

e
a

i
n

I
u

annual mercago of peppermint (accented in actor}

X? t indca.of prices received by farmers to: truck

crops (lleulQl4‘n 100)

a annual acrccgo of spearmint (maarurad in acrmm)

U a random disturbance term.

Ectimatcd Demand Equations

, A A 7

I ~13.15 ~.OOO41Y «.3334?! «.oszfixl +.coo54xz ~.G313x
2 4

(.0012) (.0019) (.0317) (.00039) (.aazl)

(values in paranchaseo.ur¢ standard carats of rcgrmon

eion cocflficianen)

£2 4::
. .57

ctandard error of the catimcto (fiy.x) - .7fil

m *7— —— —-_ . '— —-— v.7.

‘JCalculotcd fmam actual data using 9 and § . Raw

ramming the above equation deflating the daZa by tfie Consumer

Price Index did not affect the statistical significance of

the variables. It did, however, increase the correlation

coefficient slightly.
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22222n~22t22n test: 1 inconclusive

Y ' 3331 2 .330421 - .2022??? 3 .022242‘ 3 .2333322 + .2212233

(.2016) (.0215) (.210) (.02251) (.2222)

(values in parentheses arm standard 222225 of £93222-

aion coefficients)

53.2 a 1.94

imi’in-watean tests no serial correlation

The cannamic mafia! was specified such th2t the t2r2

32222 of peppermint and spearwint oil is a function of tha

eztinatad quantities of peppermint and apeermint oil p22»

fiwnafl. ayports, papulatinn characteristics and personal dis-

3532;222:213 lame pet cap-11:22.

In thq payperwint oil price equation, all variablw2

2:2 statistically insignificant at the 13 percent level 22m

2232 eypmrts et'pewpermint oil and annulation charactaxiv.lv2.

T

d1””Ewe nurbinaaatxan test is a weaned to te2t wautnar

cr 222 the uneXplained reaidzals tram an ecuation. fitt22 by

1:2222 8:22:23, are corre1.ated with euccaeeiee values. 1212

whamamama is called serial mortalation or eatencorrnlatimn.

222 t22t atatistic is as follows:

N

i:

ta: (d - 63*L)2
a. . ,.l g!

L3:

2

 

.

£91

22323 are availafla to daternine the aweuat 2E 222121 22222»

atlan in Joan :‘reidr.n and Richard J. koota, “33LV*3§.L;LL

at“). ':,.»..7 n «'erthan #1 ‘nhro €2.1qsq‘zhflznsta t‘f'l...n(—I flung. ak‘;¥.t,.g.glx$lz‘

Unw-w)«\bCowb-M’h— m‘v

l24;.. no x.- L":. 514, (its) 1.24m, iéeviafiéi{121's} 15:557.
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£133, the negative sign on incamo was not axpactad. nuggagt-

in; that pappermint 011 is an inferior good. HQHHWQI, tha

vaziabls 11! analytically insignificant uninq the halo-«ennui!

t-tagt with 19 aegreen of freaanm at the 10 parcant aignifii-

canca level.

Again, in the cpeaxmint.oil prica equation, -'antity

0E fi-Wyérflifit am: apoamint 011 art: insightficant 1n «sunshin-

if} variatiana 1n the p31C$»ot apearmlnt 011. Exvmrtn ofl

33"4‘8T‘91ht oil and henna are also insignificant. The 317;"?

a: tfie caefsicient of exports would not b: expected to he

prm‘ttivc not would arm QM a ngqatlvo sign on Wzlnticm

ctr-2. ”2. star:at 1 ca.

Emmi: the-cry ntate-s that that‘s should be an warez-1m

malmtdonship hetwm price and quantity. In tha mint (nil.

imawthr the price and quantity of mint. 0119 are Murat-3&1?

rad ‘Frted but the coefficients ax. insignificant.

Dug to cthor uamoasurablo variablea fludh as stacxy,

pr: .,:aes and! quantities of flavoring agents and the 91 worm.-

night, naturo Of tha industry, tho price-quantity relatiefl~

132331;: is dint-teamed.

“in bath prim «nations that the! quantity of the mt‘mr

‘
3

g
'
-

'
3

I
?

$2.3. egzlains mate of the variation in that mint. 011's

far": price, according to the partial catmlation azefflciwts.

Evan thangh tha oils ara conglamamta. one would act exwect

this: talatirmzzhxp to exist.

39m inelastic czwmné 12m: perm-enmity: oi}. wag hy;mtheai:afi.

11:33.52: elaaticity mzmtad at the maan values! of the



9.1

It 9- 42 .

vamix=...1¢aa was ~.63. mmtwins} this belief. *tho point.

mumicity 2': gimme: tar egreamznt on was mi away alarmist.

“ll . :43.

'3‘; at ifi‘trfl 3:229:21 y {Mtim; a:

A A

Q 1 U 31. 35 02:3. 4ftif 4.41-4.33? ‘45. 553: #00176}: " 70.} 34 fl":1 4 'z 6 7

(3.7.72) (.335) (15.92 (.5311) (2.5?)

Nahum 1n gmrmtfaemas are stamfiarsfi ermxa of

taxi; £635a 3.2721 mm“: at is“: 1mat 5?.)

Y2

.‘-:: II 123.7

Y“!

fistinat-iatmm tar-st: at: 53:32:13.). mxzalatim

* . .45 Q . -. ,. .

(23.72) (.393) ‘3fi‘331 (aflfia‘i) (1.3?

(vaiuas in paranthaaas arm Ezanflard arrxrs 7:

ragre&mioa GOQEf1C1$flt6)

E2
n U. .93

,L." Q 5 .. ...33": 7.1 1

:Mr‘bindz-zéatmn mast: m aerial mmalamm

ram :3 @131 a, the mag-$313 azucfitinna are; Manama-3112'

wag-31 rmra r4131 3.13?:::c.3.e tvm the when}. wsatians. Wm?) 01’ 5:13

2.1132211“? can 2% attrl‘matm} b3 the: inclufiiean m: acmazm

__4‘

u A——‘-r-~ "Vfi w V WW

W

4‘.”

z.4:th fiamnfi ulagticlty mm calmxlntm] am 'T’allems

w m

‘ ‘3"-L51
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2.1.23 22 pres‘te-ter‘finad was-211221219. 323121.13 is 3113321351313 hemuaa

e13... 11.221.11.123 must “1:21:11 glam? 9-111 prior to year of 1232113213221: an23

havxamtm acreage 9.5 usage-211.121.2113: mm). t2: plantafi 22:21:32,123»

1‘ Lari-3111222.: use-.13 tn 3211-1151:: the variations in the «1111.221123-

11.23213-3 of geffiernint and 93711321331111.1321: 2:211 31131131332321.3211: inclmie

castrated farm prices, acreage namestefi, trend and 1112:1623 21.1.3?

alternative crept-2. These variables are all highly 51.13212313311-

2212: 3.121 the 3221311112133 at Wharfin: on wwtiona (21121 25:11;122131.121:

‘35 3:23.11:reset of tha variance: in tha quantity 01: p.121: ; 03.11213-t

65.1 yrafiucmfi.

.2113 3111211231: 0: 02131321232113.1123 61111332222331 ‘3 g2arcc122.t of." 3:112:11

11.111113111111331 1n the: mantity m? apmmine c1). 31:02:63:12, 1:21--

E12213: 1.2331: 12112321126 was nae: a at: 3.1231 variafle in $112.13 ofizatmm. $1.3.-

m, cm: :mzld nah 6211131191231: the 22212212221212: sign beam!) czazztity

2:2 11221323221511.1212: and the paces of truck 6212:1313.

lmahher atatiatically £113nificani: talatiom-..in 1:3 {$3.253

3112112323.:1910 9.3.2311 hatwean the qmmtity off figment-11.11233: oil 31mm...“

am“: the 51:1“ cf 63122332111123.2123: 011.

Tim pom: alasticity of: 61.231111.::3 012‘ 33121227231122.1212: 011 1.1.1!

.2423 (1.1212121311623332: at: that mean value: of the vans-1.2233132: 2:21.122! 12:22::

2.11:“...1122. elasticityo3tha 8311;131:111 cf 9.13;:Want is 15139213.

2.12.3113.2333. hath 91231112311133 67-31." 2222221221222 am 1222112122322“: 2231‘.mh 322a

e:::.-'2-r.:1ctad with any parannial 1:333:29 crap when 2212.12.13.1133.23.2.122;: yam-:23 ta

31911.31 mum's 13:33 (ti-muse.
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Mtarnativa Eonmlatlana of Demand! eqmtimns

z‘m altamauvo -:.>9da13 mo flcmlatai befsm ctmaing

{ma model pmsmtaefi in this wag-mar. Tm: first. altemztiva

nm'nl was also a aingltanmus ”James: mm}. nmiyin-y tur-

52:35:33 15am; amazes to both pews-rut and mpmmmt. on

smamtely. and that meow? alternative mitts). was a $132519

cwsjgzfitmn mace}. unit-1g ordinary Isaac arguarea.

first Alternative Racial

‘Ms magi-e1. contained two stochastic aquatiaau that

«may who: by twamqo lama: mamas procaine maxing tit-m

maxim: data. (Baa-19:52). The $3.223 aamyuona and magnum;

are awesear; in this méflal that. :ppliefl to tha pravimw

(5'1”:tanmu9 equatmn swag]. .

Y1 u a + 31?? a» 2:111:1 o- Bzxz + U

i-hwmfl‘g

Y1 a annual svamgc United mates ; -¥..zwminh on prim:

teem?“ by growers (in final-s}. excluding the

{state of Wanhlmton.

'2”: I Mastic tum-:1}; or! pappemmh on. in cmaanfis e3

 

was.

3:1 :- annual average tam price at eggemint ail in

dullAth

4 a.

“truly the dcmmd aquaticn 1:: g:«rea3.~@nta-:1 as this: 1:: was:

03.22.533.923 that. ans impmvmemt.
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15:2 8 Enited 3t§t°33 r;{:rgt’)afi1 (5113:.333131a iflCflfie I‘M

(PM-item in (Tamara.

"I'm firefighter-«Maia variahlesa in (am ayatm at oqmtima

ivy-23.12.2222 farm price or! smamint on. dimamhla inc-mm per

mayfita, trend and actwgo cf: rnflw‘rminh. The remxlta c933 the;

(?:’fi.“:€?.~!1:§ agixauon for pwgmmim'. on are prep-amtem Ewlom

Y1 . s.$4 o 6.¢2?2 + .24ex1 - 11.9532

(11.32) (.23) (10.01)

(VfiIUQfl 1n parenthesen are mtanfiara errata or regres~

Gian coefiiicienta)

2

3y.a I .79

$511 mefficimm are insignificant at: the 27) pigment

significance: level using the twtauefi t-tast- with 12

(Emmag of treecfm.

' anotha: Mating-awning Eaatuxa of the! e'rg‘zmtian 19 .329

..mitive relatima‘mp behave-m thva {am grim: of! p-cgspemint

03.1 and the cymntity cf.” gwg.w:xfirint on. This transition 18

an exceptian to the ”law of. flannel” and (30:23 am: reflect.

1:33 tatkmality of manufactutfira. althaugh thm trend @5133ch

5.33 3:an31}! very L’rzgtortant.

£130. he nagativa mam betwean £53m price of peg-gab

mint 611 am: manna per cagflta 13 an: 6399011315.

The follawing amen-fl mama-on for Spearmint: an Wt:

tantalum unfim the sane: aammptmna as am flan-«mm: errmticm

far rmwmht n11.



es

0"” ’ 1‘ E...Y a a “1‘2 + 32x1 + 13%: O U

Y1 n annual average finiteé fitatas farm price of apearw

mint 9L1 1a dallara.

H
}

Y - anmestia supply a: «paarmznt 011 la thansan¢3 a

pauaéa.

xi 3 annual average farm prtao at peppermint oil in

Gallarn per pouné. mxcluflimg the fitata o:

wafih$ngtong

a2:~ Unitad 3tatea personal disposable incama par

cagita.

Th3 gradetermineé variablaa 1“ the aystam 9: equatlcwa

9?; {arm prlcorct papyetfilnt 011. aiagoaahla.1namme per

c::ita. trend and acreage of apearmint. The regulza of tha

flammné equation ara preaantad below:

T n 3.02 v 11.@932 0 .aale - .0593:

(11.32) (.32) (all)

1

(valuen 1n parenthases are atanflarfl errors a:

racrasaian coefftctants)

“2
*1 - . 32

3?“, I .933

Cnly the ista prtcurez pappermint oil in statistically

nigaificant at the 20-percanl lavel uazng tbs tuoweatlod e»

teat with 12 éagreea of freadam. $130, mats the negativa

talatianahip c: lacuna and price.
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T33 mare czar-.913“ singultmeaua micsl was @3133: 6:32:

this alternative wigs]. “wean“ of battmr atractuml ca»

35131313333 1:: maria-lamina supply and 333133. 1111 {our

aim-rattan 2110331 333131313 more of tha writ-tum m pram-stun

333 £33 pricaeof papparnint 011, hut floaa not 33313in 33$}

«:52? the variation in the price a: 3333:3121: on.

”can”: Altamativa 30:31

T313 seem-{2 altarnative maize}. in a single oqzzauon

amt-331 33.13:; era-.1213?! 1033: 5.131323. as an mum-ration p-mcemre.

in QrGinary least equates analyain the assumptiana inclufia

83x13}. 11153351331233“, may one maawmoua Gag-131333: variable

3:14: fin-1:3 and cmstant variance much mamas the agt-gplicaa

Warez-1 of the é-«tarkw W—mxm.44 The 2115;311:011 ’i‘hmrsn smtm

timi'. Granary least squares gives v.13 heat. 11333:. unbiazzafi,

331131333222. ”that” of 30th the esttmataa and than beta mam

martian.

This emncxaic 30433.1 miarmr-rmants tha hgqyothasia that.

£313 price 02 mint 011 and the quantity of mint oil proé’vzarfi-E

“'33 (lemming-:1 simultzmmualy. The «ax-31:13:31; 1333!: «squares

catirwtian pm-emfiuro used (an bath e-rm<mia 319.3313 Estradatzwfi

3:: £9.13 tam price a“. pig’sppannint and 3932133131.: 01.1.

savanna)“ 33 a traction of the magnum of gargamine 321:3

t¢+armr.t 311 proxiuced, 133-3233 mm ymr. plus other (2331:1173;

.. A; ._.__. . .._.. A“; L.

44;.‘azzfl3rschem, Lfi. r2», Cit” {saga 1.
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Phi-Fun”. tit-hm datum-vi shifters mam disraaalea lame: 53M

ca? 11131 and the farm price of the mint 03.1 mt used as the

{Mrvwmt variahlm

wants 0! the rmrwsim conificmnts wens sigma amt

at the 2:) percent significance level mice-pt alumnae im-

ama pat capita in the peyreamint on equation fluid!) was:

:3 ;~.¢;:::=.::1-m. The mimient. of determination fer pegpmim

cril was .43? 3.32.3 for agmmint oil .49.

cat-"393:: @ememd shifters were tomulatad m eqzationa 3.1:

has first phases at this away. Thaao indepmtmt variarhl “a;

ear-=9 the grim of toothpaste and tho prico or! manthol. Tim

frica of toothpaste was dalatafl {m the «panama twcasxce

02": than high intamrx’olctim with diamsm‘rlo 1316?)???8 per

(1353251133 and the price: of pqammint 011 1n the: smammt

warm? mmtign. rental-:01 price also had a high correlaticn

trim inflame And was éeletm as an eggplanamry variable 22117233

it 13 mat a sufir-atitnto within the waited Mates.
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3??l"~?h§? A3131) CQSTCLEm 193355

The United 31:3th pmz’mcm Mam-at an percemt as? am

awrm‘s attgrrely of kittens-m pmemint all whlla about 1:) per-v

amt 13 {rt-mmcm 1n Sauthsarn France, Italy, 5:33am, 319mm,

2" Barth Africa. Martha: 10 percent. in 9:34:23ch 1n

“azwns, Earmnla, and Russia.-

S-‘hiftn in pmfiuctian cmtem within firm {may} swims

Emma $33M: canaad tr; wilt (3134mm and have hm flimut‘figfll 3:;

2231*: jar Myers in the ma: stry. To 1113132:th these 313123333,

Yw-‘m 922% 233.3th 0: pmfiucuon centers. Thu firm; emu-ub-

£5.31 {re-artswmint an product-Jen 1n the finned Emma wag

{itif‘zfi‘héfid 1n Amhzmld. Ewsmmaatta in 19312. Latest, than 1.7:-

fin“: samad t9 Wynn swam, New Yam than ta the 2.113135%

m”; pmamcly the: me. 102: pmdmtng cantata are in the Max:329

c355? fitmm and Washington.

Cawral ramirmmta a: pepwmint are emits Naif.

rmavramt remains the lam; amm- 5ays or the northern

lsatim-ies am! an abundmt $2.2?wa of £3951» water.

weanint on pmductm narmlly 3:31an after wilt;

(112.333.313- maulta 1n mmarnint gm‘sfluctmn 133mg n43 longest

$~x‘-'.':CizI-31:~Ia hmmme apear’nint la mores wilt: resistant. 33¢

9:73
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growers however. grofiuca‘bcth mint ails to allow complement-

ary usa of farm aquipment. spearmint also rcquirus cimilar

sail and ciiratic conditions. Complementary items on miat

farms are the distillation equipment, farm machinery and

firm enterprise organization.

Quality min: 011 originator an the farm. Althougfi c3mc

mimsr regional differences can ba‘blonded into agar

cfecification, at! odor mint oil is of little velus.

Two kinaa or peppermint oil exist. +Onc is Prime 011

>u33d cxclusivnly in the manufacturing of chawinq gum and

tacthresta. The second 13.xonnewiCR Oil which is used in

candy and in the export market due to the high manthofuran

centent of the oil. This high menccuran ccntant given the

cil an aramatic character with unstable flavcr Charactcr-

ictics.

Spearmint oil in at two varieties. The first in thc

acctiah variety and the cacond is nativo varisty. The

flavor characteristics differ markedly. Scotish oil is

milé, while active oil in strongar. This stronger oil is

ncciad to give 'punch' to chewing gum. Both varieties are

blemjed when uaod.

There are 1,230 growars, four buyers, and six majcr

ficrestic users in the industry. The two major buyers hava

receiving staticns in all producing areas. They do research

in varicms areas to test for land suitable for mint profluc-

ticn and to encourage farmers to prcduca oil. Buyers cantract
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ch» 011 tram growers on orders tram major usara. thus acting

as a brokeraqo firm. aouovor. both buyers and apart stccr

Gil. fiaers stack more than a year's rupply'ot oil to hcfige

against high prices. Buyer: also steak oil ta sail ta minmr

urgrs throughout the marketing year.

The Unitad States is also the major exporter of parrcr~

mint oil. In 1962, tho United acute: exported 53.7 percant

of the tstal crap to 53 countries. United Staten emportc

have incrocscd 265 percent between 1947 and 1962. Other

exccrtaro are Italy and France.

Europe is the largest importer of United fitnten mint.

In 1982. the United Kingdom imgortod the largest percentage

of tho Unitad atatos' exports (27.2K) failawnd by France.

%ect Germany. hexico. Japan. Netherlands, Canaan. and

Australia.

?ho United fitates also prcducea tho majority of the

worlé'a npearmint oil. Exports amounted to 59,633 pounfis in

1947 and 446,030 pounds in 1962. fiajor importing countries

are the Halted Kingdom. France. Canada, and Mexico. Spear-

mint flavor is relatively new in most countries, but is

gaining much pOpularity in EurOpe.

The major domeatic movement 0: min: after the oil is

callected by the buyer: in a. follows: (1) 43 percent is

prcceased into chewing gum. (2) 28 percent is exported, (3)

la parcunt is manufactured in toothpaste, and (4) 8 perccnt

is used by canéy manufacturers and by Haw Yorx wholesalers.
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Hint production competes with other hanvily intencivc

tYPGQ of Agriculture. The major reason {or the shifts in

the mint oil influstry to the Pacific ficrthwcst has been the

wilt flineano which lowers yielda to»make mint oil produc«

inn unprofitable at currcnt priest in the Micwast.

In recent years, average net returns per acre to

peppennint granars have been betuean $6.40 anj $37.4n in the

Kifiwcat and betwcan $67.87 and $33.73 in the Pacific.north-

wcvt for menflow penpermint. Average net returns to spat:-

mint gmcwcrc in the Facitic northwest have bean botwann

£111.90 and $133.83 per acre, while average net rnturna pt:

acrc in tho Eiawaot have bean even lower than these for

cctparmint.

Producing mint oil in more or less a long run situa—

ticn because of the tQChnical knowlecgo. the large invcttc

want. and the chill neofiad to produce quality oil. In tha

fiiduest. many growers remain in tte inéuctry at low returns

because of tired aaaotl. which have a low opportunity coat.

Thereforo. thc large investment in oguipment acts no a

btrrier tc entry and axit or gnaweru.

The demand for peppermint oil is inelastic. whilo the

(cmnnd for spcnrmint oil in slightly elastic. Tho cupgiy

of both peppermint and spanrmint oil is inelastic. Horn

rentarch is needed to determine thn relationships at othcr

flavor. a: camplemants and/or mubetitutes.

Because of thc stccta held by buyers ant uncrn an? tha

cligapgcnistic naturt of the incustry. prica aquations are
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not rwltable for preflictivo purposes. Hawever, after farn

prices of pogpermint and agoarmlnt were carrected by ache:

grgéeterminad variables, they were statistically significant

but ona sign was negative in the suprly equations.

The tuture of the inaustry 1n the yidweat as well an

an the Egg: Coast will be fietermined by the followxng th1nga:

1. Eaeearch to control wilt disease er to eliminate

the wilt filaaaeo.

2. Mennd in tho exmrt markets.

3. Fricinq practices of majaz‘buyera.

It is expectofi that the United atatoa consumption of

min: 011 per capita will remain relatively stable due to

mint'a limited usea However, haw uses aro‘baing diacnvexafl.

Kora raaearch is needed to datarmlne the conduct and

gatinrflflnce of the industry. It is known that price diffar-

entiala axis: that do not reflect a patina: market. also

imperfect knowledge on production, carryover stocks. anfi

market Itructure of tew‘buyers and few sellats tn the whale*

sale marketing stages distingu1sh this industry from the

classical economists' competitive norm.

ainca the majcrtty of the mint 011 19 producofl 1n the

Yacific fiarthwaat. effective prica bargaining could he

established through existing institut10n5. $he Cragan

assemtial 011 Grower League has control of much at the mint

at). armrly through their 160 members in bath waahin‘gton amt?

Gtegan.
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as shown in the prico analysis chagter, an. damand fcr

pcgpernint oil is inelastic. Although thochmcnd for spear-

mint it alightly Olaatic. the author squsrts that thc i=1-

rignificant rograsaion coefficicntr are not relianln.

Escauao the demand for mint oil is inelastic and the

ccct of mint all is a small portion of thc total cost. and

with few. it any. substitutes. price bargaining has a potcn-

tial. for example. it a bargaining association cauld cantrcl

thc eggply of oil. they could double the farm price of oil

tram $6.30 a pound to $12.00 a pound and only increase the

pricc cf mint oil in a atidk of gum tram .04 ccntc to .33

(re-Wits.

cu altarnativo to a grower. organization might ha a

grcwcr»buyar bargaining organization. This would prcbatly

ha a stronger organization to bargain with final acorn.

1! tbs buyer: were unwilling to cccpcrato. however.

‘ciiating institutional arrangcments exist tc bypass them.

in association could purchase its own facilities far rc-

fiictillcticn and diatribution. All mcjcr uscra at prcccnt

have mint oil purdhasing staffs and caport agents hnvc their

vown private businoasca. $0 if buyers cid not want to partl-

cipato in such bargaining activitica. preacnt cutlets caull

ca established without much expense.

also thclfildwast pnoflucing states could poaaibly farm

an ccccciaticn or belong to an industry wifio asaociaticn.

fin infiuctry wide association in more desirable than a regionu

cl organization. An inéuctry wide acccciction cauld
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regulate supply as that nonmembers would act incroaao prc~

caction as price: increase. Also. since one regicn'a

pcppcrmint and spearmint oil is I pcrfoct aubstitate £0: cc.

other region's mint all one would expect the price elastic-

ity t3 be greater £01 a region than far the infiuctry as a

Whale.

for a bargaining association to be a ruccasa it muat

meat the following raquircmonta:

l. The negatiatcd price must be realistic with

aupply and damand for mint oil.

2. Tha organization must be fortified with econcmic

literature.

3. All officer. and growers must understand bargain-

lag and how to evaluate pacplo.

4. It mart havo a competent manager that Gunmanfia

respect of users and must bola the grcwcrr tc-

gather.

5. The manager must be able to speak far a significant

volume of product.

ncrgaining associations can be of valuc to some agricultural

crags. but the failure rate is hig‘. However. prica bargain-

icg coca offer a way to combat the bilatercl OligOpOlY in

the wholesale warkctinq stages.

In combating an cliqcpmcny, bargaining associaticna

are not exempt from restraint of tradc aha other monocolcifl

practicca undcr the ahernan antitruct Act or the Clayton cat.
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Another nitarnativo grave: aascci&tinn may ta a

fflifi‘fll marketing-orfiar. These oréars prmvida a legal frame-

wmzn in whiCh to Operatu with quernmant regulation to ena

able “orderly'marketing'. ’

In concluding thin atufly. the author boys: that this

infarmatioa will provide. to both praducars, buyers and

aware. mara knowledgc‘of the current situation that exigta

in tha mint ail infiustry and methnda at analyaio that may be

agylicabla t9 managerial flacision making.
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Tsar 1991995 michlgan Wisconain hie Rid 999%

193- 344 836 -~ 13 11%;

1993 213 627 -~ 13 85%

1337 172 537 -~ 20 773

I??? 168 669 -.- 8 395

'33} 213 510 -.. B 731

199fl 231 493 ... 3 739

.?41 366 334 an. 4 722

l?92 E? 522 ... 6 11:3

1993 295 234 ... 4 594

1554.4 394 T3 m 4 77?";

1995 $04 330 -.. 9 942

1993 #53 2K6 ... -« 736

3997 $74 270 -.. - 944

1992 518 220 4 .. 79%

1?94 513 233 20 - 751

1953 377 220 93 .. 62~

1251 392 293 61 .. 623

1952 273 297 70 - E93

1953 243 155 74 .. 4??

1994 242 122 z a. 44?

'3fl3 233 129 123 .. $45

933 452 132 131 .. 635

195 391 128 160 n. 6&3

1993 135 84 155 .. 41%

19:3 167 65 195 «a 42%

E99) 191 $3 172 - 353

13$} 232 $1 1&9 .. 4%?

1992 192 51 135 .. 4!?

1993 152 53 159 - :g9
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90901-3.430 5:50;}. 50.595516 $3.51".

$55: Frnduct!an Exports Lass Emmett: 5u5ply 5555rta

l.”’3‘:} lbvfi. 1???iv: :5 * 55$ a :19

1.009 1755. (3.3": 3.1.3..

Ligation

1555 965 221 221 747 55.5

3351 552 232 233 75: 73¢5

1551 625 225 233 450 55.5

1533 445 2:4 252 155 55.5

1553 642 235 235 457 55.5

3. a» 5 5m 2 35 2 35 6::.32 2:35-13

1555 1,355 337 355 1.551 71.7

1575 1,557 354 335 653 55.2

1557 1,512 345 355 654 :5.5

1555 95% 354 355 551 45.3

154'; 974 255 315 72 32.5

155 945 164 25 775 31.5

1552 1,435 134 191 1 251 13.3

1553 525 255 225 625 57.2

1555 1,155 244 55 551 35.5

lfiéfi 1.410 234 316 1,125 55.4

1’1’ 1,344 325 370 1:513 ??.5

1547 1,€13 435 447 1.155 57.7

1755 1.545 229 225 1. 3;5 15,5

15‘5 1,512 595 539 1:5l5 57,2

15TW 1,535 554 504 1.132 55.5

3’7?i 1.575 353 m 1.257: art-.4

7?? 1.753 232 232 1,555 15.3

1"% 1. 4?5 492 492 933 5505

1 W3 1,5r’d 674 574 37 55.1

“53 ' 1,935 575 573 1.35.3 $5.4

‘*’ 2.355 757 757 1,511 53.5

10J7 2.353 827 535 1, 535 55.5

1‘."“5, 2...?15 7:?" 7!}? 1:735 31.3

1955 2.472 951 952 1.521 35.5

15”“ 2 233 1.504 1.504 1.22? 55.1

19r1 2,670 1,031 1,032 1,655 37.5

1535 2.353 1.155 1.155 1,155 55.7

1553 2,277

smrcm Crap Ramttinq 505:3. Matiattcal awning

56W1QQ, U.$.D.fl. afid 0.3. flarattmw‘it cf

Oemmexca. personal corraspanawnce.
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