ECONOMIC RELATIONSHIPS IN THE QiL OF
PEPPERMINT AND CIL OF SPEARMINT INDUSTRIES

Thesis for the Degree of M. S.
MICHIGAN STATE UNIVERSITY

Gail L. Cramer
1964



IIIIIIIIIIII

l!JIWIIlif/IIHUIINII/fﬁfl'!?fllfﬂfﬂ?/mﬁﬂﬁﬁﬁ!ﬂ m

703 7743

LIBRARY

Michigan State
University



MSU

LIBRARIES

RETURNING MATERIALS:
Place in book drop to
remove this checkout from
your record. FINES will
be charged if book is
returned after the date
stamped below.

""74‘ J»#‘N/ o 1 1J




RADNCHIC RALADLIONGIIYS I Tl d
CIL CF FEUrPZimidnT Ao CIL CF

BPITARIHAT IN AW RIS
by

tail L, Cramer

Y ABGTRAST CF A Tausis

Lubmitted to
dMichignn State University
in parcizl fulfillment of the requirensnts
for the ¢éolree of

NAS TER CF HCIniCE
weprzrtnent of isgricultural Lcononics

1944






AISTRACT

LCONOMIT RTLATICRGIIFS I8 THE CIL €
POPPERIUT AND QIL CF CSPEAMWIINT InSUSTRIES

by Gail L, Cramer

Few statistics are conpilel on mint oil production,
distribution, or congumption., Neither the basic functions
nor the structure of the industry have been deecribed or
analyzed, PYor that reason, the prollen liesn in dsscriuinyg
the economnic relaticnghirzs in the industry to provide vit-)
kaovlel,a to inprove manajerial decision making at all
stages in the production and marketiny processes,

The specific objectives of this research were to
exrlore the shifts {2 production centers, to Jeternine
foreizn production and intermnatinnal trale, to deterrine
foreion and domestic utilization and to exawine the maruet
structure and various indications of market performancae,

Basie¢ data used to determine the factors influencin;)
the ghiftes in production eress were obtained from rrevious
proguction cost studies 4in the d»idwest and west Coast rIde
duction centers, Cther <ata on foreign production,
utilization and market structure were obtained from inpdustry

buyvers and the foreign service,
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The results of the rroduction staiies proveld the

profitatility of mint oil prduction in the Faciiic liorthe
west, The stealy decline of the industry in thg ridwest
has been partly ciaused by verticillum wilt and bvuyer
rricing rracticee,

Due to the rizid climatic conditions neaded to
profuce quality mint oil, the United states proluces avout
80 rercent of the world's suprly of penpermint oil end the
ma jority of smearnint oil, Cther countrises that produce
nint 041 are dispereaed throujyh Lurone,

The United States exported sbout 51 percent of the
tnited States production of peppermint oil and 4) percent
of the srearnint crop in 1962, The largest iwporter is the
United Kingdom followe? by other countries located in
Europa,

The mint o0il industry in the United steotes ile cone
posed of about 1,290 prroducers, 4 buyers and €& major uzers,
¥*hile a competitive structure cdominates the proliucer level

a bilateral oligopoly exists at the wvholesale marketiny
gtages, Hlthough more resaz2rch is neaiel to deternine the
conduct and performance of the industry, price differentials
do prevail that are greater than regional transrortation
and cuality differences,

The major tuyer in the induetry handles 50 perceant
of the U6, production while the remaining three huyars

hanile an estinated 23, 15 and 3 percent,
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A statistical model waa forrmulated to daternine the
Cemand and suprly of perpezmint and spearmint oil, The
model contains four stochastic eguations that are solved
sirultaneocusly using a two stage least squares estimation
procadure,

it was Ciscovered that the prrice-quantity relatione
ships in both demand egquations were chscured by unknown
quantities of stock at the buyer and user levels and the
oligopsonistic nature of the industry,

“ith this inherent weakneszs, the demand for perpers
mint oil was inelastic and the demand for sprearmint oil was
slizhtly elastic (computed at the mean values of other
variarles),

Doth the supply equations for rerpermint anid spretre
mint oil were inelastic, but the sign on the pemerrint
ecuation was nejgative indicating an identification rrokxlen,

Alternative formulations of the derand equationa
using two other estimation procedures proved less fruitfal
and viclated the basic assunptions suygested by an Cligope

scnistic industry,.
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LOCHONIC RELATIOWSHIFS IN THS

QIL CF PIFTERGINT AND OIL CF LLEARINT INDUSTRIES
CHAPTER I

INT ROQUCTICN

The United States is ths world'as surrlier of cheice
eint eo1l, producing anproximately 80 percent of the world
surnlye ©Of the 2,973,000 pounds of mint oll produced in the
Unitad States in 1963, peppermint oil accounted for over
thres=fourths of the total amount and sreaprint nearly cnee
fourth,

The mint industry is the largest comercial
rerennial herd industry in the United States covering 55,570
rlanted acres and smounting to a gross return to growers of
12,926,000 dollars in 19563, &Althouch the mint industry is
relatively small corpared to major agricultursl croms, it is
vory complex, requiring specializel ecquipment and much
technical xnowvledje,

This o041l is protuced comercially in two regionag,
Ths olldest regzion {8 the iidwest recion consizting of thue
etatss of Incisna, Wisconsin and Michizan, The younject,

but largest, region 18 the Facific hiorthwest which inciucaa

1



2
tha gtates of Cregon and Washington,

In 1963, tha Tacific Northwest planted 74,6 perceont
of the United States® peprernint plants and produced 83,8
percant of the papperzint eoil suprly. The state of
Waslitngton produces the majority cof spearmint o0il grown in
tha United States,

The major use of per-pervint oil is as a flevoring
matarial in chewing gum, toothpaste, medicines, rerfumes,
ard beverages, G&pearmint oil hae a more linited uze deriving
its Cenand prisarily from the production of chewing gum and
toothrascte,

FTepparnint 01l 19 produced from one variety,
Nitchamp however, many different cualities of the oil exist
depending on the producing area's climatic conditicons and
tha amount and kinds of weels distilled 4in the oil,

gpearnint oil is of two varieties, Cne variety is
c:lled Gcotch and the other Hative, They &iffar {n their
1n€ividual quialities and monetary value, but are usually
blendad vhen used, 7This ia especilally true for srearmint
used in the Chewing qunm industry,

Fint production reguires a large fixedl investment
in plant and equipment, but not any larger than some cther
tyres of egricultural enterprises, & distillery unit alone
nmay coat from 8,700 to 12,700 dollars, #Huch of the fara
equipment is comrlamentary with other farm enterprises,
tint culture 4s unique among agricultural crops ecause of

the Cistillation process and the rigid climatic eoomnditions
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necasaary in order to attain high grade oll,

Four buyers, or btrokerage firms, purchase mint oil
Cirectly from the producers, In gcne areas, the buyers pufe
chase oll at harvest tise, but usually the larger buvers use
forwnrd contracts, The anount of oil a buyer purchases is
depondent uron orders from final users plus extrs invene
tories for noncontract sales to minor users during the
mar<ating year,

C1l of perpermint and oil of spearmint are clasiie
fied by the United States Department of Agriculture as
*ezgsential oil1s®y howaever, most producers in the inlustry
reler to the two groups of volatile oil in the aggregate ae
"nint oil”,

vint oil is the main product derived from commercial
rlantings of mint, although an infinitesimal smount of mint

is used in le2f form in verriocus foods and revarajes,
The Froblem Setting

Only statistics from commercial producing areas,
incluiing acreace, yleld, procuction, and average prices
received by farmers are collected, The United States
Derartment of isgriculture does not collect data on corryover
gstocks at the farm, buyer, or user legvel as the industry
iz unwilling to coorerate in compiling these statistics,
alen, few statistice on foreign production and utilization

are compiled,
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At presant, most of the final ucers and producers
know little alout the industry as a whole or about the price
irg mechanien that exists, Specifically, more descriptive
ressarch 18 needed on the mint industry in the United States,
foreign production of mint oil, internaticnal trade, and the

eccnomic relationaghips that exist in the industry,
The Objectives

The genaral ctjective is to deoscridbe the rint
industry. There is a need for factu2l information to deter=-
mine basic economic relationghips before detalled econonice
anzlysis is possible,

The mint oil industry has nct been unler pu>lic cone
trols, except for a short periond during World war II,
Therefore, this study will atterpt to deteruine the marxet
structure and suggest some indications of market perfor:anca,

specific objectives are as followss

le To describe the industry practices with regord

to production, marketing, consunption and the
interrelationships between growers, ruyers, anil
users,

2, To Ceteraine the cause of shifts in procductisn

areas,

3. To determine the relationship Lhetween qua2lity

of oil and averaqge farn prices received Ly

farmers,



S
4, To determine foreign production, utiliration,
and international trade.
Se¢ To explain the peppervint and spearmint pricing

zmechanian,
Approach to the sStuldy

Tne approach to the stuly will privarily be
hlstorical, as out of thae past we forn the future, Using
historical data, one can project the future using econonic
theary and statisticel ptocedufos if the structure of the
{ndastry remains intact and a set of horogenous factors
ocgerates throughout the tim.vpotiod concerned,

Charter Il provides the historical description of
the industry, such as acreage,yleld, and productisn traends,
and the regional sovemnents of the industry cdue to changes
in abhsolute advantage, |

Chapter 11l deals with foreign production areas and
intemational trade,

Chapter 1/ dezls with producticon cost analysis,
Chapters V and V1 attempt to exasine pricing
practices, marketing channels, and the demand and supply of
mint oil, The derand and surply of ©0il will be analyzed

using a two=ct . ;d least squares estimation procedure,

The final chapter iﬂcludes the surrary and conclue

slons of tha study and sugjestions for future studiesn,
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Definitions

Certain words are used throughout this study thst
ara unicue to the mint oill industry, For this reassn, and
tn insure a better undarstanding of the material, the followe
112 cefinitions are inmertad,

Cil of Ferpennints C1l derived from fentha rirazila

L.

€11 of dpearmint: 011 derived from [‘ontha s21c03%3 Lo

(s1though the scientific nanes of both Cil of
Penpermint and Cil of Spearnint are not technically
correct, they are the cnes mopt widely used 4in
ressarch papers,)

¥int Cils Refers exclusgively to peppernrint and
spearmint oil,

ajor constituents: esters, manthel, menthone,
menthofuran =« the chemical compounds important
to mint cuality,

Menthofurar: an unetalkle chemical which s overly
sweet and has an aromatic character, It is
found mainly in the blossoms of the mint plant,

Cornmint or Maatha srveonsigs an oil with a very high
maenthol content, HMany times referred to in
foreign countries as pepperzint oil, but the
oil characteristica are markeily different than

oll from Yaonthi rirerita,




CHAPTTR II
TUE MINT DIDUSTRY IN THE UNITED STATCS

The mint industry {n the Taited States does not
cover a geograrhically extensive arsa, but it has grown in
imnortance with the popularity of peprpermint and spearmint
0l as flavoring agants, 3efore Alscumssing the historiecal
background, production sreas, and digeases of the mint
industry, it is imperative to know the cultural requireverts
thzt alfect its historical development in the United Stntes,

Cultural Requirements

Feppermint and spearnint by nature are plants th:t
reg:ire the long suwmer CGays of the Northern latitudes,
Remearch has eatahlished that quality peprpermint oil czn
only be produced above 4 degrees latitule, Luxuriant
growth of peppormint can be attained in lower latitudes in
states such as California, rut the high menthofuran conte;t
of the oil maxes it unsuitable for the manufacturing of
certain products such as chewing gun and toothraste,

A high menthofuran content is attributed to the hich
luninosity prevailing in dry atmosphere,

Seaides the 140 day growing season, perpernint neels
an amundant supply of fresh water, In the early days, mint

7
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was found growing slong river barks with its roots extended
into the water, Spearmint yequires similar conditions, iut
it is lens reotricted to areas, by the length of day, than
pernenaint, Although this is true, sprarmint nornally
fsllows perpermint dus to the complementary ejulpment nesnlisqd
for bvoth enterprises,

Both peppermint and spearmint are grown on highly
orcanic scoils in the Midwest, These soils are comronly
refarred to as "muck solls”, Mint does well on this loocsuly
taxtured soil especially vhen suprlemental irrigation iz
used,

In the Facific sorthwest, the majority of the mint
fs arown on mineral soils classified as "sandy lo=m”", ruch
of the mint in the Pacific Northwest s rill Srricatel fxua
feieral frrigation projacts, however, overhead sprinklera
ars uned weet of the Cascade Mountaine, Supnlemental
irrigation is needed, rXone of the producing areas proviie
the 50 to 60 inches of annual precipitation required for
mint,

| éince the cultural remirements of these two crors
are sO strenuocus, these two regions produce most of the
wvorldts supply of perpermint and spearmint oil, Even tlcuth
the United States is almost the sole producer of mint, fro=
duction has not renained constant from year to year heciuag
the mint instustry has bteen rlagued by diserses, This has
canted a fugitive industry, The histcry of mint culture will
further explain the moverent and the develorment of the

fugitive industry,
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distory »7 Mint f;lturel':

Commarciel plantings of peppermint in the United
ftatas began in Aszshfield, HMameachusetts 2bout 1512, The
rlents were gxthered and distilled, and the oil was pedal el
in low Yorx,

«8 peppernint became more popular, the mint industry
dovelored 4n Wayne County, New York. This was about 1216,
Rew Yorx production s believed to have reached a maximum
of ahcut 4,000 acres, but diminiched rapidly to become ule
rost ertinet by the early 1900°s,

The Cecline in acreage in New York was due to
cor-pretition from the Midwest producing areas and from ine
sarts and digseases existing &{n tha EHew York producing ar=:,

In 1835, the peppermint i{ndustry moved westward
to Merthern Chio and Southern Michigan, The first plante
inge in Michigan were on ¥hita Fijeon Frairie ia St.Joasrh
Countye TFlantings were slso set in Northern Indiana, iy
1911, richigan and Indiana were the world's largest
surnliers of mint oil,

Ciseasos and new cutlets for mint oil kxert dealers

aad producers seeking new areas for mint production, The

1Nelnon. Ray, Verti~-1lliwm Wilt of Fommamint,
Michigan Agricultural Expecriment station, iechnicel sulletin
22k, June 1950,

:L‘abl.. Lﬁ““ 3g N R i o
=til¥s Washington State Agricultural axperinent ctation,

kapﬁlar Bulletin 199, August 1950,
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industry was introduced into ths lacific Horthwest in 1503
with roctstock imported from &nxgland, T7The new plantings
werg concentrated in Orezon and slowly expanded into
California and the lower Columbia River area in the state
of wasihington,

Secause of the increasing need for menthol during
wWorld war 1I, peppermint acreage boomad in Oregon in the
1543%, Unlike Oregon, Washington's expansion in acreajye
cang in the 1937%s due to the verticillum wilt proklens in
tha Midwest, This caused new areas to opea in wWashingten
especially in the ditch irxrigated arsas of Yakima, Benten,
and Franklin Counties,

Today, ¥ashington and Oregon produce 83,8 parcent of
thae peppermint oil and Washington produces 72,5 parcent of
the spearmint, Oregon, at this time, has only 25 experi-
rantal acres of epesaraint under culttvatiou.3

The industry kxeeps spreading, In recent years,
poanp@raint has been cultivated commercially in Wisconsin,
Although the Crop Reporting Saexvice, U,S,D.,A, Only publiches
satimates of acreage in commercial production areas, the
12%9 Census of Agriculture indicates that small acreages

of reprexrmint ere grown in Idaho, Montana, Nevala, and

3suenthor: Ernest, %“The Spearmint 04l Industry in
Waghington state,® Pexrfurery and jerfurery and Essentis]
il xecord, London, iagland, loverzer IYCI, Tle vVIG~0T0e
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M.inneaota, &0 far, however, production in thesa arcag ia
minor,

The reason the inductry keers moving &8 attricute:d
to verticillium wilt, which reluces yielda bv stunting the
rlanta, arnd to cultural practices, Relucad yieldls asffect
retnyns per acre, +«8 a result, industry rricing rrocticen
are a major factor in changing the rejgional aksolute advante

ane of mint production,

Mint Cil Froduction in richigan?

#“ichigan has a long history in the production of
mocicinal herbs, 1In an account ny Benry Kraaner, tha
rerrernint industry was introduced by Calvin Lewver in %,
Jogerh County in 183%, The rocts werae brought in fron Chiod
and Gawyer established the first peppermint plantztion on
Tinoeon Frairie in the township of White Figean, iIn the
erring of 1835, other farzers made plantings from roote
oitalned from Sawver,

Xuch of the first oil produced was purchased by
village merchants vho exchangad it in Hew York City for
nerchandise needed in their trade, 48 the crop galned Lavar,
many of the merchants acted as brokers for i.astern dealers,
The enstern dealers mainly exnorted it to Durorne, principsle

1y to Liverpool, England,

4Kzaemmt. Henry. ™tichigan = in Important source of
Paw Vegotable Froducts,” Pichigan Acadeny of Sclance Hovort,
21:2167=129, 1919,
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An important phase of the Fichigan perrernint intige
try came in about 1244 when a lew York firm monorolizel tha
trade of mint oil, The firm accorylishad the monoroly by
first semding an agent to Curope to dotermine the armount of
cil necded in the Liverpool market, It was estinzted to Lo
eround 12,000 pounis per year, The firm also eent an ajent
wvast into the producing regions to deternine annunl produce
tion, fFarms in lew York did not produca enough mint oil and
1208 in Chio tono much, but production in 'ichigan was the
ciant ity desired to supply the Liverpool Market, Therelore,
the liew York firw contracted with tew York and Chio proiucers
to riow up thaeir mint fieldls, to destroy the roots, and not
to plant any more mint for a pericd of five yesars, They
pald the growers $1,50 per acre for doing this, Xrext, thoy
centracted with growers in St, Josesh County to pay then
$250 per pound for their mint oil deliverad to this anency
for a pexricd of five ysars, The growers were bound uander
heavy peonalties not to sell roots, not to exrand production,
ard to deliver every ounce of mint oil grown,

buring tha three years that the contracts lasted,
the agency gained a considerable fortune and ceased to ene
force the contracts, Many of the growers mace @rall fore
tanes also and retired from business, Cne thing geined ky
the monopoly was that iMichigan establisghed the roputaticn of
rrocucing the highest quality cil desired by most users cf
mint ofil,
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The first prlantings were in burr cak scil, Wt later
porpermint was planted in muck soils that were high in
orjanic matter and easily penatrated by the £ibrous roots ol
porrermint, FPerpsrmint grown on muck 8o0il Ain &t.,Josenh
County flourished and the largeet peppermint farm in the
wrld was estadblished by A M, Todd,

In 1832, AM, 7944 moved this business {rom Nottawa
to> Yalaxnazoo, #As the porularity of Michigan eil grew,
e’ o Todd found it necessary to engage more in marketing
than in production, A.M, Todd became known as the "rerpore
nint Xing of the ¥World", He was the founder of the A, k,Inid
Company, the largest handlers of mint oil in the world,
The company at present is operated by relatives, John and
Winship Todd, and is located in Kal amazoo, Michigen,

As Ciseases and insects plagued production in St,
Jozeph and Van Buren Counties, procduction spread to other
counties, particularly to Clinton and Shiawassee, In 134),
thace twd counties comprised the majority of mint acre:;a
in . 4chigan,

¥4int production has not deen extensive throuyhout
the state, rather it has been limited to amall pockets of
misk 00ll in the Southwestern and Southcentral portions of
the state,

In 1947, there were 1,034 growers reporting 13,570
ares of mint as compared with 169 growers rerorting €,241

acres in 1959, The major reason for the decline in the
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industry has been the competition from the ¥acific Northwest
&nd the wilt disease which has reduced yielés 80 producers
czn no longer cover production costs or receivs an adegszte
retumn on investment, Moet producers are turning to alterw
nctive crops including sugar dbeets, sed for urban lawvns,
oo, and vegetatlesy) however some growars have moved t2 new

rroucing regions such as Wisconsin and the vest Coast,
Tiseasnes

Vany diseasos and {nsects affect pepnpermint and
freanrming, but most of them can be contimlled, The most
eorious disease affecting the American mint industry s
cxiead by a fungus Verticillum slbeoatrum, The disease
manifests itself by wilting and stunting tha mint plant and
curling the urper leaves, These leavss turn yellow=brouwn
@nd in severe cases drop off,

Gradually the wilt spreads, forming Cistinct brown
and dead patches in mint fields, Wwilt fungus {3 taxen {i:nto
the plant through the root systew, The nutrient conductinjg
vaccels of the plant exe penestrated by the funyus, prevente
ing the norwal urtake of water and soil nutrients,

Under & continudous mint rotation, the fungus develors
rapridly 4a the soils, In the absence of perpermint and speare
mint production, the funqus revxains in the soll for an

estimated ten years,
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Wilt disease ie very serious &n Michigan and
Inli=na and it has heen srreading at an alarning rate since
1244 in "illamnette Valley, Orejon and since 19445 4in Yacina
Valley, Washington,

In 1960, abdout 8,070 acres in Cregon were infected
by wilt disoase and edout 4,799 acres in wQshington.s

The disease was first isolated in 1924, but yeara cof
research 8t land grant universities and by the A,M, Todd
Comrany haove not brought the fungus under control nor have
accaptable disecase resistant varieties been propagatad,

Rust, another fungus disease, can be controlled by
the mint profucers, This disease was s real problem s few
years ago but has been brought under control by sanitary
cultural practices snd by spraying the plants with checical
canvounde, Rust reproduces itself by spores and has a

rerroductive cycle of about two weeks,
Current Resaarch on Verticillum W%Wilt

wilt disease spraad rapidly in Hichigan from 19235 to
1947, & survey in 1929 showed that only one field of 29
acres was free fr»m tha disezse and it was row mint on "new

'011.06

souanther. Ernest, "The Fe*narnint C4l Industry in

Cresjon and Waghington ftates," Ferfi ans Eezentdzd o)
§a~ogu, London, England, Octobar léhl. [Pe ©22=u42,

su‘elson. Raye ©Re Eites Pe 23,
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Although a quantitative measure 13 not availabla to
Tonraasnt the loss from the diseama, Nelson thinks it
rerresents a sum totalling willions of dollars both from
rocuceld oil ylelds and the loss of the mint industry to tra
%1dwest.7

Currently, thres universities and the U,5.D0,A, ars
working on the disease, They have, 80 far, sujgested throe
elternatives, One 18 deep plowings the second, funigationy

end the third is breeling disease resistant varieties,

~ a
In the deep muckland eoils of Indiana, it 4a

recommended that the grower plow fields to ¥ inches, leen
plowing buries the fungus and the roots of mint are not

affected since the root systen of the plant 19 quite shallow,

Ressarch at Purdue University has shown that deep plowing
reduces wilt considerably and that the soil 30 inches Lelow
could support the growth of peppermint,
Sisadvantagas of deep plowing ares
l, some sdils are too shallow
2, most fields are small and irregular so they
are hard to plow
3, relatively high cost machinery would be
reguired

4, 4{ncreaszed labor costa would be invcolvel,

T4,

Bcreen, Ralph J, "Ueen Flowing as & Control for
Kint wile,®
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rore research is being done on deep plowing to detarmine its

overall eflfectiveneass,

Tasts with g0il fumigates have been carried on at
both Purdue University and Oregon State University, 50 far,
a chamical called Vorlex distriduted by Morton Chemical
Commany esems promising,

The following test shows the effectiveness of Vorlev,

Tadble 1, Results of Vorlex Tests at Furdue University,

Treatzent Gallons wile Pounds of
per acre Index Peppermint Cid

per acre
Telone (Dow Chenical) - 40 6.3 4.6
. 80 S.8 33,0
Telone « Chloropinerin 40 3.1 37.0
. 80 1.9 53.0
Vorlex (“ortoan Chemical) 1 ol 62,0
Check Flot - %.1 21,3

%11t Index ® 0«10

Trials have been run since 1361 and the 1 wilt
indax showg that vorlex will control the disease, hut not

’Greéh, Rslph J, "Sumnary = Control of Mint
tisenses = 19637,
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elininate the disease conpletely, The annual oost of vorlex
is §300 per acre, #ilthough on a volume scale, most think

the price c~ld probably be reduced to ebout 375 per acre,

which would increase thas profitadbility of the crop in the

#icdwest {f ylelds increase 2) to 3 pounda per acre.
Eoth deep plowing anid fueigation increase costs farx

beyond profitable means for mint producers at the present

Linm,

The mogt inexrensive alternative seana to de the
Gevelopment of resistant varieties, ¥any problenms arise in
plant dreeding to replace Mitcham perrernint because it 4s
necessary to use a spearmintetype parent (wentha crispa) as
the resistant parent in the cross, As a consequence, tha
¢il 418 highly variadrle,

Cther problems encountered in producing hybrids havs
been that Yontha piorrity M. seldom produces eeed, To
outain seeis fros peppermint, one must thresh the flower
sri:es at least three tines, each time in mnaller seives,
“hion one must taxe the chsft and left over seods and picc
out the sa2¢ds with a microscore and a dissecting nee:lle,

another problem has beon the synchronization of

fiowering of the p rent varieties, Cther problens {nvclve

loz:qlaon, Ray, Cnr, cit,



19
the reluctance and coneervetien of mz2jor users of mint 0il,
#irt uzers Co not want a perceptivle difference in the taste
¢f thoir product,

Cil with a very dilatinct “eff odor" is easily
catected Ly anyone, However, hybrid mint oil that is cloce
to the standard blend of 0il is much harder 4f not Lnposcitle
to detect by the average tester,

Recently, Dre MNelson informed me that he had
developed a hybrid mint plant that he thinks will be accept=
&ble to the trade,ll To data, it has been accerted by cuniy
rznufacturers, Also, the cost cof the rootstock is comparuile
ts that presently paid for Mitcham perpermint rootstock,

Foor cultural practices can be directly responsille
f5r the spreading of rust and wilt cdiseases, Declining
acreage in the Midweszt, has baen partially caused by conie
tinuous crorping of mint without rotation, Even after proe
¢ucors realize they have wilt disease, some are late in
t=king corrective action,

The state of Oregon is the first state to put forlh
any elfort to stop the sale of diseased rootstock, They
Lhava estatlished a rootstock certification board at Cregon
Stite University to inspect all rocotstock scld, This Loard
was estatlished in 19453,

SR

llﬁclaon. #ay, Fersonal Correspondence, July 1964,
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The only other effort put forth before this time wus
a state quarantine law which prohibited the sale of disensai
rootstock in Madras, Orejon, However, it is hard to keep
the area disease free when there is the interchange of farm
machinery and cars, trucks, etc, between producing areas,

Verticillum wilt §s especially bhaxrd to contrl ia
tha Facific lorthwest due to the gravity flow frrigation
eycten,

Cregon growers are Cetersined to find a contrul for
tha diszease, /OBt growers are taking an activs part through
thelr grower organization and donate to a research fund st

the rate of one cent per pound of oil produced,
Unique Characteristics of Mint

Ferpernint and gpearmint are propagated vejetativaely
uning stolens or young plants fron pravious plantings,

Crors planted from stolens are expected to producs a good
crop the first year, '

OCne acre of mint on Midwest organic 301l should proe
duce enough gtolens to plant between 7 and 15 acres, On
minersl soils in Weashingten and Crejon, one acre of mint
will normally precvide planting stock forshout 4 to 7 acrese
1f contracts etijulate a "good price,* extra acreage can Le
rlanted using "plants® as rootstock, DlNormelly, however, tha

yicld 1s pooraer than that from piants grown from etc' a8,
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Tirst yasr wmint is set in sgingle rows and is called
"rad ainte.® S=acond year mint 4s terrad “meadow mint®
Lecauge after the harvest of first year wint the land is
t211ed znd thiz allews the stolons to grow throuchout the
fi13,

Row mint 1is eatier to cultivate and keep clear of
wveeis, If weeds are éistilled in the wint c1l, the o1l will
Lave an "off odor"” which makes the ©il of little use,

hfter the plants are dedded in early sprring, fielde
men from the malor users snd from buyers visit many of the
far»s to meke suygestions, Thess fieldmen are particulsarly
i~teresteld in keeping the fiasléls fres from weeds,

Veads are contrelled using variocus chemicals, howe
evar, in the Pacific iorthwest, some growers use geess,
Ceese are purchazed in the spring and are left in the fields
ta eat weads, These geaeose will not eat the rint plants,
Tha geese sre then 3101d in the fall because usuelly by the
soosnd yeer, the gesse acquire a taste for the mink plaat
itgelf,

Although chenmical weed control is popular, some
rrewers 2180 use machanical means and hand labor,

¥Mint 0il quality coriginates on the farm, Once mint
ofl has been profuced, little can be done to iwprove it,

Luring the growing season, the farn activities ine

ciule weeding, diseace contrsl, and surplemental frrigation,
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Yhen the mint plant reaches flowering etage, it 1is

mowed much like alfalfa, The hay {8 left {n the field ta Cry
for 2hout twd days Suring which time the moisture content
decreases to aporoximnately 33 percent, If the mint hay s
left to dry in the £1eld too long, the leaves will shatter
vhich will rsduce yields,

The 01l ias primarily concentrated in the laaves so
ewrthing 4s generally a morming activity when the mint
stons are thugher, Next, a chopper pic:is up the hay and
pats it 4in distilling tubs mounted on a truck or tractor,
The track moves from the field to the farn distillation
rlant where the mint hay goes throuch a sinple distilleation
rrocess,

The distillation procedure oonsists of ehooting
stexn into the portakble tubhs, This steam undex pressurse
rurtures the meamlkrang around the oil particle and varorizen
the oil, The stean and oil varors are then transmitteld
through a condenger unit to reiucae the mixture to water end
cils The water and oil are ccllected in an cil receiver,
Tha ¢oil floats to the top of the water and the oil ia then
Crained off intn 85 gallon barrels provided by the buyers,
This distillation process reriires from 45 minutes to 2 hours
Gemnending on the type of distillery unit,

Much {mprovenent has taken place in distillery units,
bat the distillation procesa rewains unchanged,

At the end of harvest, the grower takes his ©oil to

the buyer's pick up stations located in the producing area,
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After the mint oll ia collected at pick up etetions, it is
sant by rail to the buyer's plant wvhere it is reveighed,
chectzed for water content, and sanprled for cuality,

The ma jor cuality test is performed using gas
chromatorrarhy, This process registers on a chart the
rrescence and ratio of major constituents that affect cuality
and flavor characteristics, Someone who has worked around
mint for any length of time can readily identify cuality bty
the mint odor,

About two thirds of all oils #0ld are relistilled
rrior to use, BEyommbining regional purchases into uniform
rlends, buyers can smooth out minor regional differencos in
cuality of mint #0 that final products renain fairly cone

efetent in flavor year after yvear,
Types of Peprernint and Spearmint C1l

There ars two major tyres of peppernint oil produeced
from Fantha pisarita Le One type i8 referred to as Frire
Cil ef reprermint, FPrime CLl of Peppermint is characterize?
by & high deqree of flavor stability, a clean sharp flavor,
ond a low quantity of the ingredient known as menthofuran,

The second tyre of perpermint 0il is norrmally called
Fennowicok C11 of Feppemmint, althoush sozae refer to it as
Yokima 011 of Peppermint, These two names are Cerived from
the zreas in tha state of “Washington in vhich they aras
praoduced, This oil is distinguicshed from Prime Cil by a =more
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aromatic flavor character, a lower degres of flavor stabile
ity, and a higcher menthofuran content,

Gil procduced in Central washington may contain as
much as 10 to 16 percant menthofuran cowpared to 3 to 4 rexr~
cent in Western Washington, Cregon, and the ¥ {dwest produced
oil, Kennewick o0il receives its aromatic character from
the high 14ght intensity, high summer tenperatures, and low
humidity,

In the United States, the chewing gur and toothpaste
manufacturers limit their purchases to Prime Cil and exclude
the Kennewicx type completely, The candy industry, however,
uses sowa of the Kennewick oil not only because of the cost
advantage, but also because it appears to give a stronger
flavor burst, 7This seeus necessary in products which are
sweect OF are coated with chocolate,

Exports consist mainly of Kennewick 041, primarily
becaurse it can be purchased at a lower price, Foreign
markets are rot as concernsd with quality, per se, as they
are in receiving a consistent flavor year after vear,

There are two varieties of spearmint grown, Cne
variety is Native and the other, which comprises the major=
ity of the spearrmint produced, {s Scotch, Scotch variety
is more widely used decause of its mellow flavor, Hative
variety has much more strength, therefore, in chevwing gun
a mixture of the two varieties is used, The fative variety

is less common and brings & preriun price, XNative Cil is
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never used alone, It is alvays used as a rlend with the

Scotch variety,
Ferpernints Acreace, Yield, and Froduction

Two regions in the United states produce peppernint
o1l comercially, The Pacific Northwest region (waghin ton
and Oreyon) 4s one region and the other is the Midwest
region (Indiana, #ichigan, and Wisconsin),

Acreage planted to peppermint has been relatively
stabtle since 1929, In 1947, growers maintained 47,707 acres,
in 1963, the United States handled 41,300 acres which {s
cnly 12 percent less than the 1247 acreage,

Ahlthough acreage has remained relatively constant,
there has been a shift in producing regions, In 1947, ths
Facific Northwest had about 32,3 percent of the acreaje
thle the }idwest accounted for the remaining 67,7 percent,
The FTacific Northwest continued to expand acrease as wilt
disease increased in the Midwest and as the export demand
increased, In 1963, the West accounted for 75,4 percent cf
the United stotes' total acreage,

These drastic, but steady shifts in screaje are
ghown in figure 1, page :7. The increase on the kest Coast
cave 4n Oregon in the 1940's and in the Yaxima valley in
the 1950%a,

¥idwest acreaje has fluctuatel widely, but it s
steadily declining, As shown by the grerh, the West surrassed

the idwast in acreage in adbout 1952,
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As shown by figure 2, paje 28, yield per acrd of
parperaint varlies coneiderably from state to state, 1In
*4chigan and Indiana, the older mint producing area, mint
yielde ars quite low compared to washington and Cregon,

#uch of this variation is again due to wilt dissase prevalent
in the Fidwast coupled with better growing and climatic con=
¢itions in the Vestern area,

Wisconsin, @ relatively new peppernint producing
area, produces ylelés which are relatively stable, rangin)
from 31 pounds per acre in 195 to 43 pounds per acre in
12£2,

when perpernint was introduced into the rill
irrigated sections of central ¥ashington in 1941 and 1342,
yields of washington oil increased profusely, This was elao
true in QOregon when acreage was expanded to the Fadras and
cther aresas east of the Cascade Mountains, Even though
thess aresas are well adapted to mint production, other
factors alzo influenceld yields, These other factors inclule
irmproved farring practices such as cherical weed contrcl,
mors effective use of fertilizers, the elirination of rust,
and hetter stills,

Fertilirers are i~portant on most farm crops, but con
mint there i2 no evidence of a relationship hetween total
growth of hay and the yleld of oil. Alse, no ons element is

extrenely important for increasing production of
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611‘12.13 Zoil scientists know that a certain smount of
fertilizer is needed to maintain norral growth, hut as yet
little {5 known about the exact application to get optimum
results, i; is xnown, however, that the fertilizad figldés
GO0 get the better yields,

In recent years, yields of Washington peppermint
ranged between 60 and 87 pounds per acre, but fluctuated
wilely depending on the area and specific gtowinq‘conditions.
Yields of Oregon plants have ranged beiwtcn 39 and 71 pounds
per acre Bince 1953 and the trend is upward,

Because acreage has rcmainod'rnlattvely stable ani
there have been increases in yields on the West Coast,
United States ptoduction‘hat increased 252 percent from 1347,
(see figure 3,pase 30,) Froduction in the West has grown
tremandously vhtlo midwest mint oil production has been
Blovly diminishing,

Spearmints Acreago, Yield, and Froduction

Spearmint {s produced commercially 4in /4ichigan,

Indiana, and Washington,

12;1110, %.X, “"Perpermint and Spearmint Production,®

Tannnmic Botany, Vol, 14, No, 4t 230-235, Octobereleceaber,
; O*'.») )

13Davto, Jo¥e "Proqgress Rerort for Perpermint
FPezgearch for Years 1949«1952," Kichigan State University,
Unpublished, undated,
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Eefore %orld lYar II.lall spearnint was grown in the
¥idwest, but now Scotish spearmint is cultivated extensively
in Washington, particularly in the Yakiwma Valley.

Since 1935, total acreage of opearﬁint has fluctu=
ated more than peppermint acreage, There were 14,30 acreas
harvested in 1947 compared with 21,109 acres in 1952. A big
érop in aéroaqo came between 1962 and 1963 when United States
acreage declined 42,2 percent to 12,200 acresa., This was due
to declining prices geceived by growers which, in turn,
resulted from large inventories existing since 1960,

As shown by thuro 4, page 32, acreage of spearrnint
has varied greatly in all three producing states, The Mid~
west accounted for all 22,200 acres of spearmint in 1942,
but in 1963, because of its introduction in Washington, the
Midwest supported only 6,290 acres or a little over 50
percent of the total spearmint acreage,

Yield per acre of spearmint oil is al 80 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, Spearmint yislds in
Waehingtén have ranged between 70 and 100 pounds per acre,
much above peppermint yields, (See figure 5, page 33,)
Lower average peppernint yields in the clder area along the
Columbia River caused the difference in Washington's average
yields per acre of perpermint and spearmint olls,

Because of the high yields per acre in washington,

washington growers producad 72,5 percent of the United
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States supply of spearzint o4l in 1263, This percentaje has
romained relativoly congtant 4in the last 3 to 4 years,
(Ces £ijure 8, paje 34,)

Jootish variety yields more pounds par acre than the
Rative variety, Jiccording to a survey in 1230, 9) percent
of the spaamrint grown in the Yakima Valley is of scotich
vartety.l‘ Due to the low ylield per acre of tative oil, 2
prasius from $,30 to §1,00 per pound is pald for this
variety at the farm level,

Roughly X percent cof Indiana's acrezje is liative
cpearaint and in Michigan, approximately 99 percent 1is
KXative oil, Thae reason foxr the greater amount of lative cil

preduced in the #Midwest arsa 18 that 1t is more wilt dissace

recietant than either poppermint or Scotish spearint,
Frediction Equations for Froduction

One of the many uses of historical Gata {s that ¢f
rredicting the future, xany praducers probadbly alrealdy use
a technique based on historical data to estimete production,
The buyers of mint oil must 2lso have a technique to detars
mine anticipatad production,

Using a statiatical procadure called “multiple
regrsssion,” relevant economic variablez can ba taken into
accoant to predict future proxduction, In intervreting the

roeulte of the equations which follow, one must ramenver tlhat

Izﬁuanther, Zxnest, “"The Spearmnint CLl Ialustry &n
“ashington étate,” Porfu—ery ae? Taesntisl 4] fHecnrd
Hovenber 19241,
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the reslts are only as relevent ag the molel, I the
structure of the induetry changes in the future, these
ecmiations can be very wmisleading, This ig esmecially trus
wWizn trond variadbles are inclucded in estinating egquations,

In euation 1, 83 percent cf the annual variation in
Urited States production of peppermint ¢l {s errlained %y
changes in trend, annual acreage, and the three year moving
svoarage Of peppermint oil farm prices,

The vilues ovtained from a multiple rejression
gralysis =prlied to the annual data from 1947 to 1953
inZicats that an increase of one acre ¢f peppermint in the
imited Stutes will result in 37,7 pounds increase in tot:l
production holding other varisbles constant, Hor a 19c4
prediction, the estimated pounds of oil may be attained ty
inrerting the nunbder 18 for xzy the estimated acreaje, ee
prapared by the Statistical Reporting Bervice, Uy,S5,0,25,, for
xsr ar:d the three year moving average of the U,5, averaye
farm price &s X,. The thres year moving averagse price to ta
ussl in the 1964 prediction is calculated with the 1944
rrice as the last in the series of the thres years, Sincea
thece figures are not available until late in the year the
cortract price omuld be used as a close aprroximatien, ile
tloaugh this nmeasure of farm price may not be pracise, it 1s
gvre indication of the smount of future production, Then
the mmltiplic-tion, addition, snd subtraction, as indicsated

b21low, should e performed,
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Eguation 1l

x1 m 35,67 ¢ 57.09x2 * .0577x3 - 1&4.35x4
(=a043) (3,43) (4,53} (=1,067)*

*numbers in parenthesocs are tevalues

YWhares x1 = United States production of pappersint

o1l in thousandas of pounds

xz ® Trend 1947 = 1,1943 = 2, etz,

x3 = Acreage of peprermint in the United
States

x‘ ® Three year moving average of ths
annual United States farm price (use
prediction year as the last year in the
moving average)

R? » ,85: Multiply by 100, to obtain the pere
centage of total variation {n production
axplained by the ejuation

begraes of freedom = 13

Etandard error of the eastimate » 184,35
#11 variables are statistically significant at the 95¢ level
uzing the two tailed t-test, except the three year moving
everage of the farm price of peppermint oil,

The trend vartiakle is very important in this
eqiation and takes ints account the movement of the pepper
mint industry to the West Coast, where wilt disease iz not
Frevalent, where there are baetter growing ¢comnditions, and
vhere naw taechnology Yoth in distillation and cultural

practices exist,
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bince carrycvar stocks are not publishied, the use of
8 three year moving average fam price 18 an attenpt to
average ocut their influence on prices,

“his eguation 1s for the United States production
as a wvhole, NMany variables cannot he measured and are
azsuned to be random, Frodiuction equations could te set up
for a state or a grower, hut again it would e less accurste
than for the entire industry due to varying degreea of wilt
disense, clinatic conditions, and other variatles excludel
£ron this simplified wodel,

The ecquation for estizating production of gpearrint
has a high correlation coefficient, 32 - «%54 Although the
siun between production and average famm price of spearmint
is negative, the price variable i3 statistically significant
only at the 50 significant level uging the two tall tetast
with 13 degrees of Lreedonm,

Bgquation 2»

Xs = 335,45 ¢+ 23,52K, + .OSGXG - 34,66X

2 ?
(=1.73) (4,96) (10,15) (=.32)*
“the nunbers in parentheses are t valuaa

Wheres Xy ®» United States projuction of spear-

mint oil in thousands of pounds
= Trend 1947 = 1,1943 » 2, etc,
¢ ™ hcreage of spearnint in the United
States

x7 = Threa year moviny averaje of the

annual United States farn price of
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zrearmint oil, (use prediction year as
the last year in the moving averays)

7 - «22: Multiply by 100, to obtain the pexe
cantage of total variatioa in production
explained by this equation,

Lagreses of freedom = 13

Standard erreor ¢f the estinate w 83,33

The high coefficient of determination does not Liply
that the variatles explain the supply of spsarmint nor docs
it imply the significance of structural coefficients, 7The
high Rz dces, however, indicate that the past predictive

value of the eguation is good,



Chapter 11l

world Production, TraZe, and Movement of

Feppernint and Spearnint Cil

Little information has been puklishel on the world
rroduction of peppermint and less is kxnown about spearnint,
Availahlas references are out of date, slthough some tnfore
mation was gathered from private correspondence with dealers
ia mint oil,

AN, Todd Company estinated that the 1962 United
Statas mint oil crop was betwaen £3 and 80 percent of tha
world production, excluding Menths arvensig or caramint,
They believe the figure to be closer to 5) percent than €5
parcsnt,

Cornaint, a tera usad in the United States for
Zonkhy gxvensis, has a high menthol countent, tside of the
“nitad States it is indlecrimately called peppermint, Lut
it i3 an oil with very different flavor characteristics,

According to foreign sarvice dispatchas from agrie
ciltural attaches, the lateat figurea available on forei:ym

praiuction of pepremint oil ars as followsals

lsComplled by Barver, L.,&,, Chemical and Rubber

Pivieion, United States Departmnent of Comrerce, ¥oreign
Services Disgatches, 1964,

49
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1973 = U,5,5,R, ®» 379,070 pounds

1341 = Argentina = 4,224 pounds

1944 - Canala = 4,992 rounds

1241 = Bulgaria = 29,333 pounds

1230 « France and Morocco = 77,175 pounds

1951 « Italy s betweon 22,630 and 45,330 poundas

1254 = Spain e 2,203 pounds

These figures, today, can re very misleacdini,
incent oorrespondence with Ernest Guenther Andicated that
Bulgarian perpernint oil production runs between 120 and 133
tons a ycar.16 Their production 4in 1963 was ahout 240,222
roeunds, The foreign service reported a production of
23,933 pounds, This shows over a 82?7 percent mcréau in
rrodaction over a span of twenty=-two vears,

Fore information i3 known about prolucing arcas,

Acoording to past racords in the o

F ooy
¥y

% peppermint has been planted at one time or another

in rmany countries in the world, Decause of the cultural)
rocuirenents of the crop, pevnermint in significant amounts
1% only grown 4n certain parts of Europe including italy,
S5mnain, Ukraine, Hungary, Bulgaria, fngland, France, Auetria,
a2nd Rumania and in the United ttates, Cther countries proe
ducing peprenrint oil are iIndia, Morceoeo, Australia,

Argentina, and Canada,

"Gauenthor, Ernest, Fersonal Corresondence, 1944,
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The only exporters of perveruint oil of any real
isportance in international trade are the United states,
italy, woroceo, and in past years, Russia, Russia in rscent
yoars has had little excess o0il because of poor crops and a
large danrand for the o1l within their country, Cther
countries do export small arounts, but they are not come
retitors in the world smarket,

Exports originating from Italy and Morocco combinegd
awunted to about 10,8 percent of the United States exports
in 1951,

Table 2, United Kinglom Imports (In Pounds),

L

Country of Origin 1953 1960 1941
rrance 21,95%% 66,603 37,652
italy 40,%3 35,96% 44,:13
United States ann,233 307,021 04,152
Cther foreiqn countries 7,146 15,270 20,349

Total 419,862 417,859 406,954

Source:s "The Trade of the United Kingdom,® Custuns
and Excise Separtment, London, ingland,
Fersonal Correspondence, 12354,

These inport figures, can also be misgleading besausa
mich cornmint is counted as_z2ntha ploorita in foreign
figures, Also, much lientha pigperita 48 adulterated outeile
the United States, Cils ars acdulterzted with various oils

ich ams cornmint, but in the United States this practice is

fortidcaen by law,
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italian perparmint oil obtains a premiua price in
the United ¥ingdom market because it 13 of better quality
than the Kennewick 041 that is exportel fram the United
Ltates,
Table 3, Range of FPrices of Peppermnint Cil in the United
| Kingydom (5hillings per pound),
Country of Crigin 1939 1969 19261

inited States 24=34 2«3 2039
Italy 42,6=47 49«33 60=ES
Lorocceon 3IB-44 33«42 40«42

Spearmint oil 4s produced in many European countriec,

Germany, Italy, Yugoslavia, and Japan and Russia grow g;oire
mint, but the major areas of procduction are the United
ttotes and China,

The United States 13 tha only exporter of & cizeahle
anount of spearnint o0il, China in past years has exrorted
oil to England, but in 1953 to 1963, shipwments becans
arratic and ceaseld sltogsther in 19%0.17

United States Exports of Perpermint
In 1962, the United States exportsed 50,7 percent of

its total peppermint oil crop to $3 countries, There may
17..

¢rr, Elizabeth and fope, R, “The iarket for Perrare
mint, Arveneis, and Spearwmint Cils and Menthol,® Tagnia=l

Ealenca, 1962, pages 33«47,
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be more than 53 countries using United States produced perrere
mint 0il, however, since the United Ringdiom re-evrorts some
of the oil it imports, statistics on re-exrorts are not
available, 041 of porpermint continues to be popular and
the foreign demand for the flavor is growing rapidly. o
Acountry outside the United itates, however, is raerorted as
teing selfepuflicient in the production of perpernint oail,

In 1936, the United sStates exported 335,000 pounda
of peppermint o0il which established & record, The Unitol
ingdom, the largest consumer, took 572 percent of the eryczts,
zive countries denanding 313 percent of thess exports wers
Cernany, Canada, Australia, Hetherlanda, and Ftance.xa

Comparing United States exporte in 19235 to exports
in 1982, suggests that the composition of {mporting countrics
has changsd only slightly, 1Ia 1962, the largest consumar
was ajein the United Kingdom which purchased 27,2 percent of
the exports followed dy France, liest Germany, Mexico, Japnpan,
hetherlands, Canada, and Austrelias,

Hoxico and Japan have greatly increased inports and
the flavor is gaining popularity in the African countries,
(oze figure 7, page 45,) Ficure 7 shows the United statas
ervoarts of peppernint of{l sumarized Ly continents, |

With the increasing popularity of the perpaZmint

flavor, United States exrorts increasad 205 percent between

z, ay 1937,
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1747 and 1962, If this export trend continues, which most
dnalers beliasve 4t will, acreajge of mint will expand in the
naar future, This 48 pocsible in both Washington and
Croqgon &s there are thousands of irrigated acres of land that
ia Iree of wilt disszase oa which to expand production,
Thasa aCres are now plantaed to other cash row crops,

The two major exporting companies in the United
Liates are I,F, Callisons and Sons, Inc, of Chehalis,
rashington and the AM, Todd Company of Kalanazoo, Michigan,
Thore companies have offices and represantetives in all
ma jor importing countries, Thesa represantatives find
cistomars and get a 2 to S percent commission on sales,
buyers export the oll directly to the customer, »ost of the
nint cil 4s exported from liew York, since the timze advante

a39 13 apparently worth the exrense in shipping the oil in

| condensed form across the United States from the Pacific
Liofithweszt, Both the Fort of Seatle and the Port of Fortland
GTa used, but many times it takes two Oor three weeaks lonjer
to got to the importing country due to the g72aller volume
of other goods shipped from these ports,

¥int o4l is normally shipred 7,0,2, 8t the port of
derarture, Foreign prices of mint oll include price of the
¢ram, freight, and clearing the shipment which normally

costs ahout 10 cents per pound,
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United states Exports cof £pearnint Cil

grearmint use is relatively new compared L0 pepnere
mint, Vorld demand for spearmi: i 041 was slow in developind,

A precent, however, exports of spearmint oil are growing
raridly, In 1962, the United ttates exported 445,200 pounis

mpared with 53,600 pounds in 1947, A small amount of
other mint oil (probably fgntha exvensiz) may be included in
theo renorted spearmint oil exportas,

The year 1962 was the largest ysar for spearnint ex-
ports, (See figure 8, page 43) The United States shipred
154,123 pounds to the United incdomp 33,132 pounds to
Francey 2,059 pounds to Canadapr and 27,443 pounda to
dexico, This can be compared to 1247 exports whan the
ited Kingdom purchased $,225 pounds, France 2,731 pounie,

hurtralia 9,107 pounds, Canada 23,838 pounds, &nd Hexicn
$¢327 pounds, As one can see, tastes and preferences hava

changed zadically in Furope with the introduction of spredre-
mint flavored chewing gum and toothpaste,

In 1953, exports of gpearrint oil amounted to 83,6
percent of the 'nited States crop conrared with 33,7 perw
cant of the crop £in 1962, Although the percentace of the
cron axnorted in 1962 is encller in percentaze terms than
that exported in 1953, in ahsolute terms, exports increaseld

172,009 pounds from 1953 to 12C2,
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The fijure 1a made by surerimrosing the demand in
ths export mar. st on the demand in the Gomestic market sfter
tetning the danend curve for exports by 130 dearees,

Total quantity of mint oil available for sale dJuring
the marketing year 1is 05, At price OF, the quantity taien

{1 the Jdowestic market is OQ1 and the quantity taken in the
foreign market is 824 leaving a surplus of mint oil amounting
tn Qx°2' If the buvers discriminated, which they Jo with
Kennawick veppermint oil, the huyer could noll‘oal on tha
domestic market at & price of OP and sell C;$ in the export

mar<et et & price of 3911 thereby clearing the market ani

inzysasing total reveaues, The price CP and sp. is set hv

1
e nlizing the marginal revenue in both marcets,

This discrimination will work am long as the price
in the export market is not lower than the domestic prica by

an anount gufficient to c¢over tranzportation charjes and
irport duties of 25% on gooda imported back into the United
States, Another condition 18 that the price elasticity of
denand 4n the export market muct be more elastic, 7This is
vhat one would expect with several countries salling oa the

werld market,

Inports of Perpernint 041 ints the

iinfted Ctates

Imrorts of perpermint oil into the Unitel? Statesa
have been snall, In 1945, importes were 15 pounds most of

it teinqg imported from the United Kingldon, Imports in 13C2
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totaled 221 pounds, most of 1t originating in Austria,
$ince there is a 25 percent duty on imports, few essential
ails are irnorteld, 5Some of the imports are shipred to mint
oil dealers for analysis, but most firms use United vtates
cil,

4s shown in figure 192, page 52, imports fron
Argentina from 19%57-19539 ranged between 11,021 and 734 pounds,

This oil was Ventha spvenxis and not Mentha ploaritar hows=

ever, this must not have bean labeled correctly when

imported ints the United statos.lg

lgTodd. W,A, Personal Correspondence, June 1954,






Za-gn6T ¢ sqa0duy TIO ucuepoaaoa sereads P23ty 101 2an31d
6h

Jedx
1S

€S

SS

LS

1 oo00°C

1 oo0*t

000°*9

1

(

o

7]
'

1 ooo0's

- oo00t0T

°sqy Ut
%PM Uﬁﬂﬂa




CiarTar IV

Analysis of Nint Cil Froduction Costs

¥ajor investrent in mint oil production faclude
clant and eguipmant, The capitzl needed to purchase tha
necessary dietilling plant, trucks, tractors, tanks, anad
other equirment for 3 mocdern, efficient business can awount
to $22,03) to $3),223 in Southweastern washington, depeading

27 This cost can de relucal {f

on the size of operation,
second hand ecuipment ia parchasesd, In ths iidwect whera
many growers are leaving the industry, parts of dis-
tilleries can Dbe rurchased at great savings, However, new
e :irment to modernize a tyrical stationary two=tub still in
indiana at 1962 prices costs from §5,500 to §6,530 23
Production studies show costs vary greatly batweon
farms in the same area and hetween farns in the western 8nd

“idweatern regions,

walker, A.l, Fcrozr~irt C4) frolictisn in Ss54h
nipgton, wWashinuton otate woricultural cxperirent
btdtlon vircular 253, ray 1954, page 1l,

2lﬁzoan. Ralph Je int Farring, Agricultural Research
Service, Us35,0ehe In cooparation with iurdue Lnivarsity
hyricultural frreriment Station, Agriculture Informaticn
dulletin o, 212, page 23,

S3
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Lahor accounts for the larjest cost, 7This is
eanacially 8o for weseling which rerresents the largest
portion of the labor needed to egssure good cuality mint,
The following production cost studies give some
1alication of production costs and returns to manageuwsnt in
both reaions,

Tarle 4, Cost of Kint Froduction Hidwest Region, Indiana,
12%¢13,

Cost per acre

Lebor and vachinery 3 9 to 31N
Lani anji Inprovements 25 to 3
Fertilicer 3 to 4)
stolons or plants 15 to 27
Crhexxicalse 19 to 12
Migcellaneous Overhead 6 to 13
Total cost per acre first year $176 to §712
¥inus stolons or plants 1% ¢to g
Total cost for succeeding years $1€x to %192

&ources Green, Ralph J, Mint ferning, ope. cit,

A similar study in 1951 estimate? Indiana conte rer
acre retwesn 317% and §$225 incluling the coct of land, stolona,
fortilizers, pesticides, lahbor, enld equirment costs
remuired to plant, cultivats, weed, harvest, &nd distill the

CIov,e 22

2ziteen. Ralyh J, Ore cCit,
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Vacific Lorthwest Region

Tacle 5, <Cost of Mint Frodactien Colunbia Zasin, haghington,

19=5,
[ - e
lst yr, 2nd to S5th yr,

Land preparations

Flow $ 4,07 § =

Ulisc snd harrow 1.9 e

aitching ©eD9 o)
Fertilizoers N=16) pounds 30,09 33,00

Application 4,22 4,09
Kootrs 50,01 e
Fianting: 12,5 Qe
irzigastion:s

Labvor 6425 6,2%

water and elaectricity 7621 7.2
Cultivation 13,230 24,90
Leed Control 23,00 25,00
Insect and diseass control 0w 4,7
Hagvesting costs 51,09 (53 Pale)
Lande 30. 15 29) ’J.OO

Total Cost per Acre $239,96 3199,16

Sources FTederal Coorerative Extension Servics,
Fullznan, washington,

*igtimated at §50) per acre, caritalized at $ percent,

Average total coat per acre in the Pgeific hLorthwest
is between $£224 and $240 per acre for first year mint and
between {133 and $193 for 2 to 8 year minty as comrared with
£t175 end 3225 for row mint in the vidwest and hetween §lil
and 3182 for waadow mint 2 to 8 years cld,

As an example of retarne to operutors for peppertint

oil, the averaye yield for the Milwest for tha period 1357
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Table G, Cost of “int Froluction Jeffaerson County, Orejon,

1359,
e T T
1lst yr, 2nd to Sth yr.
lL.and Frerarations
Flow, Lisc, liarrow $ B, 45 $§ «N=-
Fertilizer: n~=l30 pounds 23400 23,00
aprlication 2.9 2,20
Roots 25,00 =)e
Flanting 12.5) Q=
Irriqations
Labor 2050 23450
rater and electricity S, 00 . %.00
vultivation €e 2D 9,52
wead Control 23,00 23,90
arvezting Costs 60,00 €249
Lancd»e 30,03 30,00
Total Cost per Acre $223,69 $133,

Source: Fedleral Cooperative Extension Service,
Jefferscn County, Orecon,

* Costs based on custom rates,
tt:istimated at $CC0D per scre, caritalized at S cerceant,

to 19G1 was 32 pounds per acre and the averaje price rer
roarnd was $542) over the same period, Multinlying yield
times the rrice rer roand gave 8 gross raturn to Hidwest
grovers of §193,40, with production cnets betwean jlol and
$1272, this leaves a return to the operator of Letween 5440
and $37.,4) per acre,
| Yaking sirmilar calculations for wWwest Coast pepperrint

growers with an aver2; e yield of €9 pounds per acre and an
averajs price of §3,87 per pound, the everase gross roturn

per ecre 18 $207,03, Since production costs averase hetwean

518322 and $122,15, the averags net return per &cra was
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from $37,87 to §33,73,
4 1353 stuldy sujgested that growers musgt have froma
§50 to §75 net returm for managenent to make perperaint

faraing a sound vonturo.23

In the long run unlierxr periect
conpatition, no excess pro£1t§ exigt, therefore this return
is for management, and risk and uncertainty, The net
ret:rn 4s much larger on the West Coaet thus explaining, in
rart, the reason for the rapid increase in acreage in the
Pacific forthwesat and the slow decline in acreage in the
{dwaat, Another cauce of the slow decline in acreage in
the Milwest has been the high fixed to varialle coots in
rint o1l production, The firxed assets in mint production
have a low salvage value which keers growers in the iniustry
ot seeningly unprofitable levels,

Another indication of returns to growers is shown Ly
£fi:ure 11, page 53, Grops returns per acre have been
larjer on the West Coast than they have been in the Midwest,
but the gap 19 closing, T7The larger yield per acre on tha
vect Coast has been the primary reason for the larger gross
returns per acre than in the'nidvest.

In the Midwest, spearmint olil net raturns are lecs
rer acre than perperrnint net returns, This i3 due to lover

vieldis and 8 lower price per pound, Froduction OoRts,

23Green. Ralph; Fint Tapcing, Aqgriculture Infornction
Fullatin Yo, 212, Agricultural Rassarch Service, UsSelesRe,
rage 22, 19464,
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howaver, dre similar to production ¢oets of panvermint exe
cert that disease free rootstock 13 not necessary,

fpearmint oll production in Washington shows an
average gross return per acre of $317,13 calculating the
sane way &8 for peppermint, Using the productiocn cost
figures for the West Coast of between $183,30 and §$199,1¢,
this gives & net return of $117,97 ¢to $133,33 per acre,
This return tn managevent explains the larje increases 1in
gsreartint in Washington since 1952,

Although these returns seea larje at the rpresont,
fizure 12, page 60, shows that gross returns per acre hxve
Lhean moving Sownward since the plantings in waghinqgton ware
first established,

The piofitabiltty of mint {n the Midvest ihpliaz thet
only the more efficient producers will remain in the
industry while the “average® producer is forced to find
alternative cropa, 4t present, the huyers are using price
incentives to keep part of the ¥idwest oil in user tklen's,
But, they are slowly deing forced to use more Creyon oil,
There is little doubt that users will be forced to use ale
moat 8ll Western ofil if present prices and production cozts

continie and present yield ralationships haold,
Inplications of High Fixed Costs

“hy do ¥idwest growers renain in mint production

even thouch they are not making a profitable return on their
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invartemet?  lo gnewsy this casstioan, one Ccon use et ic
thenrie  in unalyrming the guestion, thore {a a rnosd to 2odn
valil? ur a bachground of the iadustry,

a8 mgnticned balore, the {rdustry has heavy fixes
conte in dintilling srmirnents, This ecutpsont 12 3 fiund
Jun zg the marginal value prroduct ig grgater thaa tho
cxlvag2 prics, bubl lowar thsn tha acocalsition rrice, Thipa-
fore, tho growsr Xxeerg his dirtillery unil,

In the short zun, a produacsr st owver his aveors:

€3

wariatle Co5t8 OF OUut=DNfenselzet COocta cr o rroductisan,

The Yogie bendind thisg stotaeuent L9 that tha grawer hao i

s

esota whethar ha rroduois méint or not. In tha laag gun, =
rralster must eover Ywoth fixesd and variahle costa,

SAdwaat growere ractain 4n the industry Lweenze h
tirre fow wariatle oozts to cover and thelr dnvestrant Ls a3
fir23 re3ct, &8 nn exdxivle cf this situntion, tha follouwir:

crort will 1llustrete the peobler using oomal st curves

Wl ene woulld exrort to exist in a oonretitive ¢rusa,
slonre 17, Case 1Y sigh vartatle to fixed oosta

averance totazl oot

avoernye variasuls onnt

wuGatit andt of tine



&2
in sarm one, the flrm 18 in emuilibriumw ot yrice Tyo
v 28 ennnt ity &1. in the shart run, the price cm cnle
£a1) a chort Jistarce to Fo and that 13 the lowest rrice the
Cir will ta<e Telfore 1t will clase {ts banineas,

#lonrm 14, Cnse Iy Hich £4x0? to varianle eaasts that ars
relevant f2r the miat industr;,

Fricn rarzinel
cest avera~e total oozt
ravaraze varisllie

fl oost

|
|
l

Y1

rrantityfunit of tima
in casa two, the firm is 1in equilinrium vhere

mrryinal eont s soucl to marginal revenue &t rrica Pl o
caantity Ql. The grower will cortinus his creration 4n the
ghart run 4 he overs his averz e variable consta, otice,
in Jigura 14, that the mint grower will rawsin 4n Lusinass
2t 2 mach lower rrice than would the gare entrerransur 4in
1 Ao tietry charectarized by bish voriatvle o fiwvad oniti,

=
"~

Tris rhoaorenon shows that 1L prices sre low over an extonio

*
"

vorind, or the leng run, growing it will not e rrolite
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rany industries, guch as coal and reilroads, which
have larye fixed to variable costs want federcul legislatinn
to inoure thernzelves of covering all costs in the lony run,
Of courss, federal lecislaticn has heen talked alouat by
Midwest rmint producers, too,

Firms that are rurdeneld with heavy fired costs ¢lco
loso flexidility, Farwers incresse outrut along thelr lony
run marginal cost curve &s wmint prices riss, but as mint
prices fall, growers want to docrease output as much ee
rocciltle 80 as to reduce total cost as much as possinle,
w19 to few variatle costs, few production costs caa he
aveiled anld growsrs coannot reduca oiatpult as much es 4f 2ll
cocte were varinhle.

In eurmnary, hich fixel to variatle costs have 2
tenfency to hold entry and exit of growers to & nwinimum,
vhich $mmlies the relative stability of acreage in mint fzom

ycar to year,



Chapter V

arket ILtructure, Fricing Practices and Domestic and foratgn
Consumrtion

There were 1200 growers of mint oil in the United
Ltatas in 19¢2, They prodace the mint and distill it on thae
fara or have 41t custon distilled Dy a neighbor at $,80 to
$1.00 pex pound,

After the oil 1is cistilled, vertical intejration 4n
the industry has limited the sale of mint oil to four
purchansers, The buyers are locateld in the producing areas,
slthoiugh Midwest buyers do purchasa mint oil on the reet
Corst, ©Cne buyver is located at Chehaltis, Washingtony ane
other in Kalamezoo, Michigany and two in South Send, Indiana,

The laxgest buyer in the industry handlea about 5)
rercent of the annual productiony deals heavily with majcr
chewing gun, toothpaste, and candy menufacturersy and hes a
giroalle trade in the exprort market, The second largest
buyer handles an estimated 30 percont of the annual produce
tion and has the largest export business, This buyer alco
hoe some portion of the large toothraste &nd chewing gum
ecoowmts, ©Hoth of these two buyers handle other products,
The lariest burer handles orange and lime juices and the
cocond largesat buyer handles botanical drugs, Two smaller
Tuvers purchase the residual 2) percent of the mint oll mar:et,

64
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TheTe twd buvars have some evysoart accouits and asll to dees
Terk whwlenalers and to the candy inductry, bat 33 only a
z2ll Yuriress with chewing o {irma,
Yavament of aint ofl throush the waZkat channelz i3
mhrum by the flow Zlagram belows

cdmrs 1%, Major isvewnt i1 il of ferrermint and €41 of
Lrearmint,
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Market structure in the mint eoil industry can be
analyrel by the deyree of buyer and seller concentration,
the deqgree of praduct éifferentiation, and the conditionz of
entry and exit into the market,

8ince four major buyers purchase the majority of the
rae oll from growers, the four buyers form a theoretical
clizopeony, Three major chewing gum manufacturers and tiirse
ma jor toothpaste manufacturers contract oil éirectly fron
buyers, forming & bilateral oligopoly in the wholesale
mar-eting stages,

Buyers can blend any cuality of oil & user desiresa
65 product differentiation is not a dbarrier to a new huyver
entering the marvet, Froduct differentiation, however, <re3
exwizat to the extent that uaers prefer oil from specifte
turers, Users prefer oil from certain miyers hecauss cf
baver services and the availability of a relisble surcly of
clil meeting thelir srecific nesls,

Intry bagriers in the huying phase of the mint
industry {nclude captital and uzer loyzlty. 3uyers provile
{1) gnlvanized 335 gallon druns for all growers, (2) picr up
stations in all major prHducing areas, (3) a field staff
rroviding information en mint production, (4) short tern
creit tn growers, (S) redigtillation ecuirment and kleading
facilities o blend oll for user specifications, and (&)
gtorace fzcilities for large accounts, 4ll of theee iters
£y ulre a capital outlay on the nart of any new buyer
attemrting to enter the market,
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in ocligoreonistic industriss, it is important to
raslize the interdepenienca of biyers, Puyers realie th:ut
taclit agreaments are necessary to avoid prics wars and other
e rpagive tactics, Therefore, in oligepsonistic industrias,
meit product promotion 18 limited to non-nrice competition
in the fora of user services, personal contacts, and tras
Journal sadvertising,

Frice leadsrship is 8lso commcn in olizopmonies,
daainant £irm price leacarship and bagometric fizn prica
lealership are prevalent in many oligopsonistic industries,
#rice leadarship should not recaive & tad connotation bow
couce price leadership may not exploit firms or individuals,
irica leadership only means that cther firas recognize a2
fire for its superior market information end pricing arility,
but 1L 4mperfect knowlaelge about alternative usea ol factore
exirte, then oligopsonistic {ndustries have the potenti:l
rowes of exploliting a producer ty paying the factor less
than its marginzl value product,

The laryaest huyer in the industry oltains a con=
tinunous record of production statistics, plantel acreajas,
&3 fern carryover from {ts fieldmen operating the receiving
stiations 4n all of the profucing areas,

during the wintar months and early growing Beas™,
the buyexrs meat with their large accounts and discuss the
rrice the acoounts are willing ¢t pay f£or tha quantity cf
¢l th-t they will need, Then the buyer suntracts his {ece

of 02! per pound or 13 percant, whichaver is greater, fo°
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his rarvices and re-distillation charjes of 1C to 12 cents
per pound and releases contracts to growers, Thae time that
contracts agse raleased depends upon the amcunt of acrease
expansion or contraction needed,

if grovers feel that the contract price is too low,
they will bargain back and forth with the bhuyer, Then thae
Suyer must try to re~negotiate with the users, If farmars
have over planted and stocks exist at the farm, buyer, &nd
user levels, users will offer a lower price and stock oil,
Mogt users stock ©il for more than a year to hedge against
high mint oil prices, although most users huy some ©il every
Y6uZe

rost of the oil produced in Michigan, wisconsin,
Indiana, and Oregon is# produced by growers under contract to
buycrs with user commitments known by buyars, Central
Wasnington oil is purchased after harvest derending upon the
export decand and the Cenand for oil by candy manufacturers,

When mint 04l 48 in ehort surrly and buyers want new
nroduction regions opened, tuyers hold the price high 4in thae
arca for a few years such as was the casa in the Madras arsa
in Gregongs Feppermint cilture was firet introduced in the
‘alras area on a crxanercial hasgis in 1954 vhen a group of
sgventeen producers, encauraged oy the A,1, Told Conmpany,

24

planted 651 acres, The As'le TOIA Coumrany does research to

24.7’»t‘ox.m. Ronart Co Tha raricoultaral Cogrrachy of
[oremep—trt 4D h@jmtfg.g_:f:r;;n-mw_. unyu.oitaned nasver theesie,
Lrewon wtate university, l%od,
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£find 12nd capable of producing mint to insure a consiatent
gieply for its accounts,

Because of the large investuent in distillation equipne
ment, it is bhelieved that entry comas from acreaje expansion
Curing periods of rising prices rather than from new proe
ducers coming into the industry, except when wilt diseascs
forcas production to new areas, Hew growera can have mint
custom disgtilled, but usually the person dtng the custon
éistilling has to uese the Adistillery at the sane time the
nes producer would need 1it, Mint hay must be distilled at
€211 bloom to get guality oil,

The proper time of distillation depends on the
geiationship of the majoxr constituents of the oil, Hajcr
constituents 6f the peprperaint oil include esters, menthol,
and menthofuran, These fncraase in the plants throughout
the growing season, Menthone, snother ma jor constituent,
decreases in the plant throughout the growing seéason, Larly
¢iztillation results in a less mature oil with a lower con-
tent of esters, menthofuran, and menthol and a higher

25 30, the time of aAistillation is fmorte

maannthons content,
ent in controlling quality to meet U,3,F, standards for the
Camical composition of oil, In additicn, buyers and usaers

impose odor and quality standards,

25‘zbmv, Faul, "Profuction of Quality Ferperaint
C11," panex presgnted to members of tha Orecon Easentizl (il
Growers Leasud in 1952,
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Accariing to some growers In ¥Michigan and sone ia-
forned pources from the West Coast, in most yazare the sarne
stirulated contract price 18 offered all growers for co.e
rarahle quality cil praoduced in the same arez, Since th
Yuraexs rerfora the sane services and cffar the sace price
I5r oil, srowera should be ialdiffersnt 82 ¢o wvhich buycer
orntgacts his oll, However, moast growars do business with
tha sane buyer year after year hecauze of the lacz of cune

zact price differentials,

Zuyers, therafore, perform an internediary function
¢cf a processing or a blending agancy and a wholesale fir
that must keep both the groveres and users content {n ordier
ts renain 4in businoss, Most of the buyers have bean in the
busineses for many years and have establishad remutetions f£or
Ggrality oll and growsr servica,

Growers' orjanizations have been formed in tichiysn,
Crermm, and Washington, but most 0f then have not tried
argaining with buyers ona rnrice dbasis, Moot of thass jrowar
cr:anizetions are service orcanisations whers growers ciosculs
¢rvem prohlens and bkriang 4in epesxkars on varidous phases oI
tha dintustry.

The Orejon Issential Qil Srower Leayus has avoul 122
wxoers and is etronag in both Wazhington and Crezon, An
o tonsion economist frowm Uregon State University is an
&:viscr o the group and each year at the annual meetin,

narially about January 1, he givea a mariket outlook rerart



n
asal on UJeS,T.A, mtatistics, This gives the grovers egome
incicht into price conditions in the year ahead,

In years whon prices are low, some growsrs keep part
ol their o0il, but acorrding to one buyer, banks are unwille
ing to finance the ¢rower with stockes on hand hecause {°f
the oil is not handled and stored properly, it will detezw
lorate ropicly, Also, the riskx may Do large as users stnct
mint surplies in low price years, The uuyers have been ville
iny to make production loans to growers 1f neeled., This ale
¢0 helps bind the growver and buyer together, forning a tyre
ol vertical coordination in the mint inlustry,

Une grover, the author was told, sold his mint
Cirectly to a foreign {iwporter, but this is a rare situntion
in the fndustry,

Conasunption of Ferpermint 04}
in Domestie and iroreign Maxkots

It has bean recently estimated that about 43 percont
¢f porpermint oil 48 processed in chewing gqum, 1% percent
in tonthraste and 23 percent in exrorts, while the otherx 3
rorcant ends up primarily in candy with small amounts going

into a variety of gnods such as ige cresam, jellies, meiicinag,

toveragas, etc.26 Spearaint oil haa about thae same Lredie
Com An percontace terns 83 does perrarnint oil in
26

Estimated from huyer sales in recent years,
persnnal corresrontence, 1254,
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utilization, That is, betwsen chawing g1n, toothraste and
QUpArta,y

The renarxable populazity of mint as flavor is ehowm
by the fact that in 1952, Anericuns conftumed over six
%4114i5n packages of chewing qum, ons hunirad million pounis
cf toothraste and over three billion rounds of caﬂdy.27
¥int oil wes used in two thirds of the gum, in over half ths
tosthracte end in a laxrge portion of the can&y.za

ttilization of pernegrsint o01) ian foreiyn countries
is exmparable to its uses 4in the United States, but (it has a
dilferent distribution among manufacturers, According to a
1754 Foreign Service dispatch from Turin, Itzly the main
users of perpemint o0il sre manufacturere of ligquors, cone
fectionery, cosmetics and toothplotc.zg Most apothecaries
utilize impnrted menthol instead of locel perremmint oil,

The following figures compare the distritution in
Itrly and 4{n the United sStates,

The italians are large light wine drinkers, and, eas
supectad, much more peprermint oil is consumed in alcoholie
Yeveraces in Italy than in the United States, Some Unitel

Sitntes oil 1s used for liquors, but 4t 18 an fnfinftesinzl

anounite

273044, WoA, *"The Mint Industry in the United Gtates®,
ranay presented in Japan, 1962,

275044

29

Baxber, Leiy Chemical and Rubher Livision, U,S,
derogtnent of Commerces, personal correspondence, 1944,
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Tavle 7, Italian utilization of pervermint oil in 1354,
_

Industries Consunption Percont
Licuor 10
Confectionary 25
Cosmetics 19
Toothpaste 40
fharnaceuticeals 5
Cther 10

sources DBarber, L,A, Chemicsl and Rubber Divieion,
U.8, bepartment of Commerce, personal

correspondence, 1364,

Table 8, Utilization of United States pepperaint Oil 1347,

Industries Consumption Percant
Exrorts 32,0
Extracts o3
Chewing gum 50,0
Cancy 8,0
Toothpaste 3.0
mint Jel 1, J.. - 4
Medicine 3,0

Sources Liehel, Lester t, oD, Site, p2ge 13,

Also, most of the European countries ase much

smericsn perrernint oil in confectioneries, Durinjy the

Saomond World war, the 45,020,000 persons in Great kFritsin

ate an average of two ounces of mint flavored c¢andy and

othar pournorzint oil products weawly.3° The British uwaed
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the oil for peprernint drops (much like lemon drops) to
help maintain national morale during the war, It seems that
peppernint drope made the people more content,
The above tables also indicate that Italy uses more
©il in cosmetics and toothpaste than does the United States,
es a percentage of each country's total production of peppere

mint oil,
Special World war II Conditicons

In 1942, the United States exported only 13,3 per=
cent of the United States! crop, the lowest amount racorded
since 1929, Only 191,000 pounds were exported from the
Jnited States Decause of the short crop.ot only 826,000
pounds in the United States, Exports were small because of
the high domestic demand for penpermint oil not only for

manufacturing consumer products, but also for a supply of

menthol since Jarpan wme the major source of Mentha arvengis
or cornmint, Fentha arvensis hasa very hich content of

menthol and may be as high as 7% to 85 percent, This waes
before the large development of the “entha 2rvoncis
industry in Brazil, our most important source of menthol
tocay,

Since peppermint c¢il haas akbout a 45 to 55 percent
menthol content, 1t was processed for menthol during the war

yaars, but this 18 not norral, This shortage cf peppermint

BOZEg Ferfumory 2nd frsontial €41 Pagord, April

1943, page 95,
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0fil availahle for exmort caured a verbal battle hetween the
rriticsh and the United States, The Rritish asked fnr 223,233
pounds of pepperrint oll, but the ¥ar Food Administration
farced the british to reduce their requirenent to 125,339
ronin, 3

The "perperuint c¢risis” during this periodl force? the
tep Food Afrinistration to reculate the use of perrerning
¢il in 1243, The restriction on the use of pervernint oil
w2g as follows: o pareocn in any calendar quarter could une
mrre than the following percentagses in any particular clnes

use furing the corresnonding calendar quarter in 1941.32

Ta»le 9, Restrictions on use of peprermint oil,

Class of Usre Farmitted Percentages cf

1941 Use
Fanufacture of chewing qgun 70
“anufacturs of confectionery 79
*anuiacture of pharmaceutical
pravaratisng 100
“agaufacture of dentifrices 78
ranufacture of miscellaneous articles 70

Thae Cffice of Frice Adninistration eleo regulatad
rrices pald to producers and listed pricas for Cealers salliny

3, 1ebel, Lester ¥, Cp, Clt., page 19,

32?3@&?91 Renf{cter, Weineelay, Januinry 8, 1944, Var
ool Crder 10, =1 as anoandad,
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1a 470wpound dtuaa.33 The war period, however, was the cnly
tine durking which puklic rsgyulaticn has been neeCed in tha
‘-ﬂ\-‘eustrY.

Prices

tionthly wholesale prices of peppaernint oil are
vuilacted by the Unitad States Bureaa of Lavor Statistics,
Taze9 prices concern mainly low quality oil sold to kew
lork wholesalers, Wholesale prices of perpermint oil were
rolatively high efter World ¥War II when firs tried to al-
Just to norrmzl domestic production, Frices renszined high
fr-a 1947 to 1353, but have steallily decline? to the prasint,
¢z showm by Tsble 10, page 77,

As firs sdjusted froa pubtlic controls during thae
WL, rrevious pfocducts were krought back on the market rlua
naw fnnovatinsns {n toothpaste and an aver-incre=asing
pooilarity overseas wvhich caused mint o1l prices to rise
gratly, Even though the &mount of oil used per item is
s.all, in total it takee large smounts of mint ol to flaver
211l the toothpagte, candy and chawing gum s0ld in just aout
erery grocary store, and drug store, across the United
itates,

Farm prices of perpernint oil vary hetween regions

rnd even within states and producing areas depanding on the

3354,
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3
cuelity of oll produced, availability and the demand for the
clley #~8 an exaple, 4in 1362, the NMidwest producers recueived
en averase price of apfroximataly $545%0 pexr poundy wWesetarn
bashdngton, Vesterm Cregon and Madras growers raxceived §3,5
¢r less per pound and Ontario, Hemmistron (Oregon) and ecther
rradlicing areas received betwaen §$3,00 and §5.50 per paund,

Eince the annual average price recaeiveld Ly growers
viries considerably dne to regionsl and local quality
voriitiona, the annual price may not reflect actual shifts
in demand, but may reflect only shifts in quality of thz cil
&3 the location of production and the amount of mint stoc:s
Tiald by growers, buysre &nd users,

Ag ghown by Figure 1%, pege 73, the farm prices i
perpermint 011l have fluctuateld widaly, but since 1931 tue
cwmerzl trend has heen toward lower prices, Frices in &all
rrovhicing states have moved in the save direction year
tTtur year which indicates the same factors influence &ll
gletes' pricen, This cormon factor is that all buvers pure
chase ©11 in all produeing areas, 4All firns in oligorsonien
mast pay exactly the contract price offared by other buyers,
3 contract prices are emal for comnaralle giality oil,

This generxal trend had exceptions in 1959 and 1271,

In 1939, prices were maintained at a relatively high level

34Fau1 Tornow, On, cit.
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S0
ia the ¥idwaoet to enodurage expansion of acraaje in ordar
to oLtaln enouch o4l to keap the user Llends fairxly consiite
Gaite

hcoording to one uyer, thae incongistancy in the
rashington price moveanant in 1941 was due to the attespt t2
cosnd acreage in Oregon by holding the price ralatively
Lii he Coantral wWashitinjton growers that do not contract thelir
o1l sesused that a price of 1,00 less per pound than Creo on
prices woild be paid as had bean done in psast years, Tucy
incressel acrexje by 2,200 acrea 80 buyers offsrsd them an
even lower price than the customary price differential would
nace dndicataeld,

Spearmint oil prices hove flucturted mors widely than
have perparsint prices, Howsvaer, zuain the price of tha tuwo
varieties of spaarnint cil are avera;ed tojgsther in the
annaal averaqge state price racelved by furmaexs, The price of
sy2aznint oll 48 noraally below that of pesperaiat oil,
bate the price movenants of both oils gees to move simile
taiomuzly in the sana direction (except for the perisd sinca
19537

Spearnint prices in i“ichigan and Indiana 8lmozt onine
clla evary year with i“ichigan prices, in recent years, nolow
In*{iana pricen, (As showm in Yigure 17, prge €1) hg
nationod Defsre, Luyers nay that Native variety rings &
rronima from [,50 to $1.70 per pound over Scotish oil,

1453 gan produces much more Native variety than Indiana,
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Jarh awernae rrices racoivael by fairners I oot zeflecst thia
CLIZogoncn,

A1 orecpadnt oil i lomgermug withion the e s vore
Lot 74  tiviovar, &l 211 pricos in oldhiioon end Znlinan hnva
exarioncsl a oli ht wovard trod elaze 17734, thilag sronre
rimg oll prices {n washintoa hove continued to Cxdling
rlazo the firet oomercial rlaatinos in 1752, vashinabton

rorrn moxa o0f the laower ryice Seotich ereariint than Indianz

4

or Uidhioan, Yat the §1.20 to 1,70 rrice diflerentinl hio=
trom rrices recaived by growers in Hashington and the 4=
vond $n rocent vears 48 groater than variety diflerencos anl
tramerortation coet, This price diflcrenticl more than
1.0y rofloots the market structure in the industry,
Thare price Qiffsrentials &0 not indicate a marfect
mateot Ik an attat at diversificatinn for buyers,
Fricag ere ealy ona aorect ef the rmiitihility ol a0
Lymntry o orowors, Froductiosn onst gtulies (Chopter &)
ariented the phionlute advantace of the industry t3 tha
Facific Rorthwart, in erite el the low prices gecsivel 'y

CERIOL T o



Charter V1

Domand and Supply of ¥int Cid

{pos for pervernint oil and gpoarmint cil are very
li-ite’y Consecuently, by ths ouo}' rature es {lavoring
ponte, they stould follow Alfred rarshall's four principles
gorrerning the derived elacticity of derand, HMarchslil's
principles gtate that the Jderived denand for any factor of
rroduction will be more inelastic, (1) the more essential the
factar, (2) the more fnalastic the faand curve for the
£ia23Y praofuct, (3) tha smaller the fraction of the toteol
cnst that goen ints the factor and (4) the more inelastic
0 gply curve of the other factors,. 35

in the daxrestic market there is no irnrortant subgtituto
for qality mint oil @t a relevant rance of market pricos,
Tuird ara both eyinthelice perpernint and spaarwint ofle ta:l
L T are" ol no practical ioportance because of thelir fne
farior qualitys The poor qu2lity of syathetic mint oil
mezan 4 4mnossitle for use in {laworing chewing cuny or
toothnasto, 3%

S

25 . .
arshall, & freds [ringirles of foonnsmica,
Lirhth Ldition, the tHacmillan Conpany, cew Wi, 1343, poges

s~

205 and i,
3“"‘.?0{3«3, lishee perscnal correspondence, 1%44,
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Fathg aregnals and Yenthol are substitutes for poenoare
mint odl, to exe dgjree, outzide the inited ttstes, his
can ba ouserved during preriols of high prices, such as Culing
the sgoond wWorld War (even though price oontrols anisted),
they much [eatha ri~arita wag sdultorsted with thase ou' -
stitutes,

¥int oil rerresents & very ewall portion of the cout
of tha final product, Cne pound of poppersint oil will
{lavor 125 pounds of chewing qum b§se, 430 pounds 02 ok
raste oF aboul 85 o 10090 pounds of finished candy,.

0 give an idoa of the ancunt of pepparmint oll ucael,
cue pxand of oil will) flever 109 pounds of ¢ua baseo and this
viil produce 15,000 sticks of gus of the regular size,
Thoerelore, one stick of chewing gum contains approzinataly
cixty-ein millionthia of a pound of 011.37 them the fara
rrica of penpermint oil 1s §5,9) per pound, the farm value
oI the flavoring agemt in & stick ©f gun 13 04 cents,

The supply of many of the ingrsdients of both cheving
oy and toothpaste is expected to e inelastic heccuse ¢i
tha naturoe of the ingredients, Tako for exarnrle, choris]
cx3 vhich 18 macde of the following five basic constituestos
¢hawing qum bass, sugar, ©oxyn syrun, solteners and a {lavGo-

fng agent,

2
7;!’:1:3{‘)11, Te . @ ZTe JONLY ana L. Lenng, ®rca of DT AN
tha Control ef tha “int Flea Lattle,” fenrint frow iﬂ:;gfﬂ
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Chesing gun hape s a dblend of chicle, which 4is &
trorical latex nroduct tapped Lo savaral speclies of troos
fomsl prizarily in Central America, and recin obtained by
tasring pine trees, Cne would expect the supply of such &n
iagradient ts be very inelastic in tha short run, The ga:a
wrild be true of the other inagredienta,

Since arshall's principles held for mint oil, one
would hynothesice that the denand for oil &8s a factor of
reoduction 18 quite inelastic and more inelastic than tha
deand for the final product,

The naxt gaction rerorts an application of statistic:l
pracelures to the economic and cormmodity rolationshiips in
the mint oil industry, Most publishad resesrch is of a
dcocriptive nature, %ith larcer computers and improved
econonetric technicues, 1t 18 now feasitle to apnly adocuste

statinticsl procedures,
The statistical *odal

The statistical model contains four stochastic emxmite
tions that zre solved simultaneously using two stage leact
seiaraes, This procedure is used rather than ordinery least
scunres becausa it is believeld that the quantity of peppere
nint and evearmint o0il end prices of perrermint and sreare
mint 0ils sre cotermined simultanaecusly, Using two staga
12228 memraren, the correlation of endogenous varinkles and
the disturhance tern are considereld prodiwcing better

ctractaral coefficients,
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In the firast stags of two-stage least sgquares &nalycis
the endogenous variables that will be uszed as indopendant
viiriables in the seocond staze are estimatel ss a function of
211 tho predetermined veriadbles in the system by sprlying
erlinary least squares, Then, these estimated vzlues of the
aivjencus variables from the firet stage are rlugged back
into tha original eguatisone whiich are then solvad by oriie
rery leazt sviares as the sscond stage,

Assuantions of twoe=rtage least squares iaclulde sexicl
ialerandence, finite and oonstant variance and identifica-
tion which 4imrlies estimates of structural coefiicisnts
sk are asynntoticly efficient, and consistant.33 This
ryoesdura also assunes that the molel is eorrectly specified
#n1 thet the variatles are mazsureld without error,

Pullic controls on perrernint oil ended Aujust 22,
1948, The marketing system for mint 21l wags back to nor-l
T 1347, Moet avmpanies that had governmeat contracts {or
tralr products during the war were prolucing for the
aGrxmegtie market again by 1947, Since a1l mint il producis
reaicet kefore the war ware on the market by 1947, thiz
i~mures 8 rather homagencus sct of factors operating during
tha porind chozen for analysis, 1247 to 19462, Tha major
¢hiznges in the industry from 1347 to 1962 have beon prarliuct

»
-

jvanﬁarachala. Leve "agsunrtions Rogarding Cistur™e
onees end Froparties of Estimators”, Clasa notes, Acrisultural
Focasnics 831, epring 1254, Xichigan ftata tiniversity,



37

-

moveticn and the mevasant of mint prafuctisn to thae Yoot

In any statistical analysls some ©f the varialles crae
hoeon &t the discretion of the {nvestigator, There ars
major variaivles anyone would incluie and minor varialles
ansone would exclude but there ars many variables that arxa
indeterminate, The lergest rgovlem oonfronted wes fn chnndw
i~ sigrifieant derand snd surnly shifters, The wost relevant
Casand snd suprly shifters &re presentad below in the

economic modal,
The Econormie NMofel

ke PO}

1t * 2oy Y B Tpe * BV Y BN Y Betae * Betae * Yie

Top ® Roa ¢ C¥qe * Co¥ae * Cafgy * Ca¥Xep * Coilqe * Yan

Y3t - AO3 * Dlvtit. * Dzth * D3x4t L ] D4XZt. + Ds)igt + 3}3_=

Y nA0402Y +

4 Y30 * EaVae * Ea¥se * Eg¥ge * Es¥oe * lat

ar
Thores D
Y = enlogenous veriables

X s {independont varialbies

11 s average annual farm price of peprarnint cil in

dollers per pound

V= annual rroduction of perperaint oil in thousanda
of pouniis

&’All ptatistical data usel sxe predental in the
ereotdine



(ods

3 ® 2@verage snnual farm price of spanyminkt il in
“2llz2e8 rer pounid

LR annual production of spearnint o1l in thousands
of pounds

X ® annurl erports ef rerrermint oil from the Urited
states in thousands of pounds

zz a rormulation of the United Ztatea Letwoon the &o2
15«34
¥, = disposible {nzore per capita

=
>
8

ennual evrorts of srearmint oi) from the United
states in thouzands of pounds

troand 1947 » 17 1943 = 29 etc,

»
L]
|

% ¥
G W

annual acreage of pepnermint (measurel in acran)

index of prices roceived Ly farmers for truck
crops (1519=1914 = 100)

e
.

X, m annual screzga of gpeartint (madsured in acran)

&

<
]

random disturbance tern,

Eptimated Denand Equatinns

A A
YI e =15,13 ~.00041Y2 ~.3934?Y‘ ~.0322K1 *.3095432 L3t e b

(e0012) (0019)  (0917) (.00038) (o021

{values in parantheses are standard errors of rejroce
gion coefficientsn)

az » .5749

ttandard error of the aestimzte (ﬁy.x) - G751

43caleulated from actual data using ¥, ena §,. Re=
raning the sbove equation deflating the daZa by tfle Consumer
Price Index did not affect the statistical significance of
the variables. It did, however, increase the correlation
coefficient slightly,

3
)
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netaane gtyon tests inconclusive

Y. @ 27,91 = 0 w94zw‘ - .0039392 * 4070245 = 40I333X, # L0715

3 3

(.7016) (1) &9 (210) (.27951) (,7032)

{vsloes in prarentheses are standnyd errors of re voow
sion coefficients)

sy.g - 1,04

et dn-fatoon testy no sarial corrslation

Tha enomic mndel woe specified such thet the Lo
rriza f perpeartint and spearvint oil £8 a function of thy
eztinatad qiantities of peppernint and srearmint oil pro-
Boacesl, ewrorts, popalation charecteristics and personzl dice
rsual.le dncoma per ceplta,

In the prarperwint oll rrice syztion, all variakl-o=
rro statistically insignificant at the 12 percsnt level 2w

oot evroarts of pemvernint oil and porulation charsctericilon,

'dl”."‘na inrbinetatason test is a methnd to tent viietho
eT mt the unexplrined residuals £roe an erartion, fittet by
looot gomares, ags correlated with successive values, uils
raavrrena 18 called serial corralation or auto-corralation,
w3 tost statistic 48 as followss

a
£ 2
' as * t.‘? M&l - d'-i-'L)
a2
t=} t

Tahles sre sveilatle to dsteraing tha axunt of garisl orxros
1antion i1 Joan Froldsxm end ichard J. koota, S *ay._“___}‘
L.

..;"‘r;;.iﬂ_ @5}' Line Y -Cnn {Qm-m:nnuq P*vnﬁxﬂns. ia";lc‘v--t»!.txlll
Vi IO i T)e My (19 ...) L ang revised ay LYZ Y




390
£l3n, tha nejative rign on incoma was not exrectsd, Fujjezte

137 that penpermint oil i3 an inlarior goal, Howsver, tha
variclls 48 stetirtically insignificant uging the two-t-ilad
t=-tast with 17 Ce reen of freedwm at the 1) percent sionifie
cuica lerel,

H3ain, in the gpeammint ci)l pricse smuation, cuantity
of rormersing &8nd arearmint ofl are instanificant in evrloine
1r7 wvariationg in the price of spearnint oil, Fwsorts of
grrraint oll and {nooma are rlen Insignificant, The ai =
ol *Me cnalficient of exrorts would not bs ewnectal ts L3
rri~itive nor wuld one exrect a negative sign on populstiom
¢hitractarintice,

Soonomic thednry ptates that thare should be an inverns
yalationghin betwean price and quantity, 1In the mint oil
inMotry the price and quantity of mint oils ars inver:aly
Y 1ted It the coelficients axe insignificant,

Dne ta other unmeasurzble varladles such ag 8Ly,
rriezs and quantities of flavoring agants and the olijornoe
nistie nztuyre of the industry, the price-runntity relati~-.
£hin 48 ohncured,

In both rrice emistions that the gaantity of the other
mint oll exrlaing more of the variation in that mint otl's
£y price, zecording to the partial corrolation coefiiclents,
Zvon though tho oils are complamants, one would not exmect
this relatinnchip to exisat,

An dinelastic demnnd Loy pormarmint oll was hynothesdrnd,

tnict elsaticity compated &t the mean values of the



21

2
vigitiles was =,62, confirving thie b@lieff" “he point

elagticity ef danand for epearsmint oil wns slichtly elartic,
-l. 3:‘.
fotinated Furly Eoustinne

A A
yz m 1331423 -2:72.4';‘::"1'1 4.414“:’4 $G0, 55:% 0.066?&6 * 7.5%'57
{23.72) (o2C (15.7) (o211) (2,5))
(veluon dn parentheszes are etandard sreoors of
racrossion ovelficientg)

2

Ao®m G998

% k)
¥ e = 123,7

S ineeligtoon tents no sorial corralation

‘}4 o «1077,72 442, ?7:'3 *e 3’37’?2 *3,° 315 Q.Q{';S\{a .,1.-:97
(27.73) (293) (2.43) (994} (1.29)
{values in paranthezos ars ciandord ergoes -9
ragression coeliicients)
12w 02

mrtinevataon tagty no serizl oorrclation

0 a wheles, the supply ecustions ere statistically

mich rore ralintde thean the demand equations, uch of :is

ralistility can e ottributed €5 thae inclusion of acreco

4“1!01:\& danend elasticity wos crlodate] as follovos
1 T

‘m'w

l}l

I ]

s |
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23 a prefetarsined variamle, This is justifie) lecsuse
carange rmict b4 planted prieor to yoar of harvest and
horvacta?l acronge 49 wrsenticlly amial o planted acroacd,

vYariablem used tn errlain the varieatinns in the cxine

tity of re~reraint and sroarmint oll rexluced inclaule
ectisnted €arw prices, acreaje hnrvestel, trend an pricao of
riternstive crorn, ‘These variakles are 211 hithly einifi=-

sk 4n the surnly of pempermint oil emations and arnliinel
T% roremnt of the variation {a the guantity o?f pe.oriin
Cil pindurced,

Tols eyrtem of emationa exrlalneld 732 percact of thn
varisrtion in the cuantity cf ereamint cil prolxcae?, =21~
Lo h trand was not a uselul varizble in the e~nation, [fle
o=, one vuld not erract ths nejative ei-m hotioon grantity
el paernarnint and the prices of trud: Crops,

inother etatistically eignificant relationzhip s tho
roaitive sicn betwesn the cuantity of sreor-int oil prlaee”
a0l the price cf smearaint oll,

The point elasticity of surclv of eperrmint oil i9
e234 caloulatald at the moean values of the variatles anl €L
rcint elazticity of the supply of perpariint 48 =,024,
hereiore, both saprly ezations ara inelastic which e

maocted with any perannial tyre crop whan an2lyzing yeor s

rory cunntity change,
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Altarnctive Foraulations of Demand Ecuations

Tw0 slternative (oQals ware formulateld belcre chonsing
tho modol prasonted in this charter, The first slternctive
mxel wig alaso 8 simultensous emation model arclying tuwoe
gtaa 1eant squares ta both pepwernint and cpesruint ofl
gornrately, And the gecond asltornative modzl wag a sinTls

e tion model ueing ordinary least gquaree,

Jixet Alternative Model
‘“his model conteined two gtochastic eguatione thet
vora aslvel by two-stage lelst gouares proceldire using tiqe
parios data (1947+1232), The same assunrtiona and conditions
tre necessary in this modlal thet epplied to the previous
civaltanaous equation wmodel,
Y, ma ¢ 3¥, ¢ Bty ¢ B+ 0
3~=‘.‘s&.’f.‘@:43
Yx & annual sveradce United ftates porpormint oil price
receivod by growers (in dollars), excluding the
state of Washington,

'3'2 e Jdomeastic suntly of perpermint oll in thousands el

roundng
3:1 = snnual averaga fara price of spearmint ©il in
Zollars,

k: |
4%in1y the derand eriation 1= pressnted &s this 15 tha
orimtien that neals fmrrovesent,
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Xy = Uniteld dtataa personnl dizraszble incone per

carita in dollars,

The rralater—ined varinahles in the svetes of emiztiong
inclnda farm price of srearaint oil, disraazlhla incone por
exita, trend and scresae of peprormint, The results of the

datond eemiation for rerporqint oll sre precented Lelows

{11,22) (22) (12.21)

(vrlues in porentheson are standard errors of rejrane
cion coeflifcients)

2

8T - QB’)

sy.x » 73

sl onefficients exre insi¢gnificuant at the 27 parcomt
tirnificance level using tho twnetziled t-tact with 12
Cocraan of freedon,

| Jnothear dictinjuishing foature of tha ejaation Ls tia

reuoitive relationship rtotween the farn rrice of porperiint
oil and the guantity of perperrint oil, his condition is
an excertion to the “law of demand” and does not rellect
the gatinnelity of ramafacturers, althsugh the trend elisct
i3 rradatly very imrortant,

#lsd, the nejativa scim hetween Lnre price of poyrore
ming 0i1 and incowe per canita 18 not eupectoed,

The £ollowing demond eraation for spearmint ofl wma
{rr-ulated under the sanre agsurtions as the Jdoand ecntion

Lo par-ernint oil,
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1 -3 lez * ale + 33x2 * U

1 ennunl average Unite? States f20n prica of sronre
mint oil in dollare,.

Y., = dnnestic supmly of spaarnint oil in thausands of
roands,

9 " enrurl averaae farm price of pepperwint oil in
Gzllers per pound, excluding the state ol
Yashingtone

Vo w nited States porsonsl dlisropable inconse por

cardta,

T™he pradeternine? varistles in the systen of epiations
exra forq price of perpersint oll, {dapozalle inoome per
cx-iza, trond and acreaze of erearmint, The rosults of tho
fannd euation arae pressntad Lelows

Y, ® 3,02 = 11,60%,

(11,82) (.32} (.11)

1 .4%231 - .059&2

(valuza in parentheses are standard errcrs cof
re-ression coelficients)
zz - 32

Sy.” = ,323

Cnly the farm price of pepperaint oil ie statistically
pignificant et the 20 parcent level using the twoietailed t-
toot with 12 degrees of frealom, Also, note the nejative

reolationzhin cf income and price.
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The more oxselete simultanesus melasl wes doocey oUar
this eltormative model vacause of belter structursl oo
ciiliciants in explaining supply and demand, Tha four
eruntion molal exrlatins more of tha variutisn ia produstizn
end the price of parpersint eil, but Aes not axrlain suaia

cf tho variation in the prica of srearmiut cil,

Secmnd Altarmativae Nolgl

Tha seomd alternative modal 4s a single eguation
el using ordinary least sguares &s an estination pIoccliro.
in ordinzry least ejuares analyeis the assam-tionsg includa
sarial Andevandence, only one endogéenous dependent varlulia
el findts and constant varianca which percits tha apnlicae

44 The »arkov Thoorsn gstates

ticm of the arkov Thenget,
Lt ordiaary least sguares gives tha best linear, uniblssed,
coavistont estinates of both the estirates and ths beta porie
ferk E By

This econonic model misrerresents the hivoethesis that
tho price of mint oil and the cuantity of mint oil prodaca?
ara Jetormined simultanecusly, e ordinary least sgasres
crtisation procedure used on both ercrnonic modals fopmyd ste’
an tha farys rrice of rervarnint and epearneint oil,
erarataly, as & function of the quantity of rerpemint #nl

£aaraint 011 praduced, lay:eld one year, rluz othor daand

“-anderscheld, Love Cng Clte, pave 1,
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rhifters, Cther demrnd ghifters vwere dis-ozatle income nog
corita end the farn price of the mint oil not use? as tha
vt variabhle,

lona 6f tha recression coelficients were simificunt
gt the 23 percent significancs level excent digrozatle ine
Gwma per eirita in the perreranint oil ecuation which w2
nointive,  The cosfXxelent ol determination for peppersint
0ll was L53 eni for srearnint oil .49,

Cther demand shifters were forsulated in eg:ations In
tia fArst phases of this etudy, These independent varirtleae
are the prica of toothpaste and the price of manthol, Thia
rrice of tosthpaste was dalated from the ejuationa hecanrse
¢ tha hith intercorreletion with disposa™le incorme per
errita and tha price of ponpermint o1l in the srearuaint
ot emiation, Menthol price also had a hizh correlation
trith nome and wes deleted as an explanatory varia.le slnace

1 12 nt a substitite within the Urnited States,



Chapter VIX

SIEARYE AND CACLUGIMGS

The United sStates produces akout 5 percent of the
verldts erly of Mitchan perpermint oil while about 19 5t and
emt 18 profuced in Southern France, Italy, Smain, Morocco,
ael Uorth Africa, Another 10 percent 18 produce! ia
Lulrarila, Rowania, end Russia,

Shifts in production conters within the inited Stabtes
hnrve been c2uzald by wilt Clreave 8nd have beon ERCOULE el LY
vt der buyers in the fnlustry., Ts 1llustrate thece shiitu,
rta Ehe hiistory of profuction centera, The first Comoope
tizl peroeraint oil production in the Ynited States wao
ttorked Ln Achifeld, liagsachusette 4in 1812, Later, tha i =
oty soved 8 Vayme County, Nese Yorx then €o the {dua~t
en? precently the mnjor producing contars are in the elosoy
ol gazom and Yashinston,

Cultural requirenants o2 pernarint are m:ite ri~i‘,
Forernint recquires the long suamer Says of the northern
lamtitu’es and an adundant earrly of fresh water,

Srearnint il production rnoraslly follows eftoer wilt
Cizaase results in permersint profuction beiny no longer

rrofitalle bacnuse spearaint 4s wore wilt gxosistant, LHoe

93
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grovers however, rroducs bcoth mint c¢ils to egllow corplenente
ary usa of fairmn ecuipmant, &Speartint also requiree eivilarx
€211 and clirstic conditions, Complenentary itens on wmint
forms are the distillation equirment, farm machinery and
féxm enterprise organization,

Cuality mint 0il originates on the ferm, Although 72
misor rezional differences can be blendad into user
gyecification, 0ff coder mint 04l 1is of little velus,

Two kinds of perpermint o1l exist, One is I'rime 011
v e exclusively in the manufacturing of chewing cua and
tocthraste, The pecond is Kennewick 041 which is used n
condy and {n the export market cus to the higjh menthofurin
content of the oil, This hijth menofuran content gives tha
¢il an aromatiz character with unastable flavor charactere
Lating,

Sresrnint oil is of two varieties, The first ia the
icontish verlety and the second (s listive variety, The
flavor characteristics differ marzedly, GScotish oil is
mil3, while ~ative oll is stronger, This stroncer oil 1
nesl:l to give ®"puncsh™ to chewing gun, Both varietiss arae
Flenled when uned,

There are 1,270 growers, four buyers, and six major
Gorestic users in the industry, 7The two major buyers have
rec2iving stations in all producing areas, They do reszarch
in variois areas to test for land suitalile for mint produce

tion 2nd to encourace farvers to produce oil, Huyers contract
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the oil froa growers On orders f£rom majorxr users, thus acting
#s a krroxersge firm, However, both tuyers and urers stock
cil, Users stock morfe than 3 year's supply of oil to hsaijze
eJainst high prices, Fuyers also stock oil to gell to winoy
urars throughout the warketing year,

Tha United States i3 aleo the major exporter of parmore
wint odl, dIn 1982, the United Etates exported 5),7 percint
of the total crop to $3 countries, United tHtates exporss
have increased 265 percent »etween 1947 and 1962, Cther
e»>0xters ara Italy and France,

Europe is the largest irporter of United States mint,
in 1282, the United Kingdom imnorted the largest percente:e
cf tha United States' exports (27,2Y) followed by France,
ezt Gernany, dexico, Japan, Hetherlands, Canada, end
Lustralia,

The United States alro praduces the majority of the
wrldts spearmint oil, Erxports amounted to £3,673 pounig in
1247 and 446,700 pounds in 1962, Hajor irnorting countries
are the United ¥ingdom, France, JTesnada, and iexico, 3peare
mint flavor is relatively new in most countries, but is
gaining much poprularity ian Europe.

The ma jor Gomestic movanent of mint after the oil is
callected by the buyers is as follows: (1) 43 percent is
processed into chewing gum, (2) 23 percent is exported, (3)
14 percent is manufactured in toothraste, and (4) 8 percaent

13 used by candy manufacturers and by Sew Yorg vholesalers,
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tiint production competes with othear hoavily inteneive
tires of agriculture, The wma jor reason for the shifts in
the mint o1l industry to the Facific Korthwest has deen the
wilt dinease which lowers yields to make mint oil rroduce
tion unrrofitable at current pricee in the Midlwest,

in recent ycars, averaye net returns per acre to
rerrarmint growers have bheen hetween §5,40 ani §37,40 in the
rifwest and dbetwean §67,87 and 333,73 in the Facific lnrth=
wort for meadow perrermint, Averaje net raturns to spOArw
mint growers in the Facific Northwest have Lean hetweon
117,92 and $133,83 per acre, while average net raturns rev
zcre in the Midwest have bbean even lower than theose for
recreraing,

froducing wint oil is more or less a loag rin situce
tion hecause of the technicsal knowledas, the large inverte
mart, and the skill neeled to produce guality oil, in thz
nidwest, many growers remain in the incustry st low returns
becruca of fixed sagets, which have a low orrortunity cost,
Therofore, the large investment in ecuiprent acts ae &
varrier to entry and exit of growers,

The Gevand for perrermnint oil is inelastic, while the
Camand for srearwint oll 1s slightly elastic, The surrliy
of both peprernint and grearmint oil is inelastic, !oro
research is nceded to determine tha relationships of other
flavors as cowrlenents and/or saobstitutes,

Eecauge of the stocus held By buyars anl ugers anl tho

climreonistic natura of the ifnductry, prics ejuations ocre
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not reliable for prelictive purroses, hHowever, after fars
rrices of perreraint and srearnint were correctel by other
rreceternined variatbles, they were statistically significant
Lut ona elgn was nejative in the surrly ecuxtions,

Tha future of the industry in the ridwest 28 well &s
on the West Coast will bhe datermined by tha following thin;ss

1., EReegearch to control wilt digseses or to elininate

the wilt disease,

2, <emand in the export markets,

3. Fricing practices of nmajor buvers,

It is exrecte? that the Unitel itates consumption of
mint oil rer carita will rewain relatively stadle due to
mint's livited use, lowever, new uses are being discovered,

Yore research 18 needed to detertine the conduct and
rerinrrance of the industry, It is xnown that rrice cGiflor-
entials exist that do not reflect a perfact market, AlBO
irrerfect knowledje on production, carryover stocks, and
nireot structure of few buveras and few sallers in the wholoe
ocle marketing stajes distinguish this tnfustry from the
claceicel eccnomists® corretitive norm,

“incs the majority of the mint cil is prroduced in the
Izcific torthwest, effective price bargaining could te
ectzsBlishel throuth existing institutions, The Cra: on
Lssontial C1l Crower lLeague has control of much of the mint
cil surrly throuch thedr 169 maters in both Wwashinston and

Gremn,
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As ehdown in the price asnalysis charter, the desanid for
re-reraint oil Ais inelastic, Although thederand for s-euar=
went 18 slightly elastic, the author suggasts that the ine
significant regrassion coefficiaents are not reliavle,

Aecause the demand for mint oil is inelastic and tha
cozst of mint oil 13 a small portion of the tntal cost, and
with few, 1f any, sibstitutes, price bargaining has a potone
tizle ior exanple, if a bargaining assoclation oould caatrel
the surnly of oil, they could double the far price of cil
fron 36,00 a pound to $12,00 & pound and only fncrease the
rrice of mint 0il in a stick of gum from .04 cents to 03
corte,

an alternative to a growars organization might be a
¢ ryser-buysr hargaining organizaetion, 7ihis would probsily
T 8 stronger orgsénization to bargain with final users,

If the buyers were unwilling to coonerate, however,
'mﬁiating instituticnal arrsngsrents exist to hypass thea,
A0 association could rurchese ita own facilities {or row
ciztillation and distribution, +#ll major users et prevent
have mint oil purchasing statfs and export ajents have their
m private businesses, o if buyers G4d not want to partie
cirote in such bargaining activities, prezent outlets coull
e gstablished without much expenze,

#1809 the Midwest producing states could possiily forn
an essoaciation or belong to an industry wils association,
#n industxy wide ssgociation is more degiranle than a rejione

2l organization, An industry wide associstion cmld
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rojulate supply 89 that noamaeiuers would not increase pro=
éactisn s8 prices incrasse, Aleo, since cne rejzion's
perpeaint and srearnsint o0il is a perfact substitute for tihe
other region's mint oil one would expect the price elastic-
ity to be greater {or a reglion than for the inlustry as a
vhale,

ior & bargeining association to ke a succeas it must
rezt the following requirementss

le 7he negotiated price must bte raalistic with

sarply and derand for mint oil,
2. The orjani:ation must be fortified with econc=ic

liternture,

L
[}

211 officers 2nd growers must understznd bar;iine
ing 2nd how to evaluate preorle,

4, it muat have & competent manager that commands
respect of users and must hold the grovers to-
gether,

Se The manaser wust he able to sreax for a eijnificsnt
volune of product,

cargaining associsations can be of value to some agricualtuaril
croars, tut the failure rate iz hijh, However, rrice bar cine
123 Coes cfifer a way to cowmbat the bilatersl oligoroly &n

the wholeszzle marketing etages,

In corbating an olicepsacny, hargaining asaociationg

are not exenpt from rastraint of tralde and other mononclicid

vrzctices undar the Sherman Antitrust Act or the (llajyton act,



1038

Ansther alternative grower aasoclation may e 2
feisgul marketing orier, Thass orders provide a lejyal {rsyme=
wars in whiich to opaerate with government rejulaticn to ene
e:le “"orderly marketing®,

in ooncluding this stxly, the author horas that this
information will provide, to both producers, buyers and
vsare, more knowledge of the current situstion thwat exizts
in the mint cil indlustry and methnds of analysis that wmay ba

¢rv-licacle to manajerial deacision making,
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Toule 1le Fepperaint Acreaqe by States 13351363,

avlis s

Yeng washington Oregon California Yar west
1223 422 1,532 353 2,27
19233 (B 2,120 352 3,00
197 773 2,070 3% 2,25
1933 822 2, 300 349 3,400
1973 950 2,502 582 4,012
1945 1,220 2,820 $79 4,57
1748 1,870 2,109 752 8, 222
1342 2,700 3,670 773 T,505
12413 2,592 3,800 €99 7,97
1944 32,979 6,000 1,120 11,029
1748 4,409 8,002 659 13,2%)
1343 4,400 9,002 602 13,22
1043 $, 200 12,650 e 17,247
1249 Se N0 14,50 e 13,272
19%) $.760 14,600 —ee 19,73
1751 7.122 14,000 L 21,172
1582 70520 15,000 —ew 22,5)
1751 7,000 13,50 - 21,070
1054 T, 10 11,500 —eom 12,20
17893 11,099 13,009 o 24,77

223 11,3839 14,030 D 25,000
1777 12, M) 14,53 ——- 26,4777
195% 12,200 14,679 — Phg Wil
12%% 12,39) 15,602 — 22,270
125D 13,800 14, 350 D 23,17)
1171 16,070 15, 32 —own 21, 2
1942 13,730 16,50 - N,
1743 14,700 16,302 —— 3,5

kourcen ¥M~tﬂ-‘~g~s - i‘ge‘-h ?»n;‘;nt, Cron Reprorting
L50arid, wtatigtical cr Lrting Sorvice, Uslseleie
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Tahle 12, Ferpermint Acreage by Stages 1935-1963,

fotsl
Voar Inciana Michigan Wisconein Ohio Kijd west

1928 14,220 23,392 o 452 37,852
165 11,530 22,890 ——— 633 34, ")
1927 8,429 27,909 e 732 2,733
1333 7,499 13,920 —ren 4 27,737
1923 8, 200 18,832 wace 24) 25, 47}
134 9,773 17,539 ——— 99 27,27
134} 12,220 13,939 - 140 25,242
1343 15,970 13,009 oww 12 29,77
1741 184459 14,033 —— 163 33053
1545 18,049 15,000 e 240 33, 2%)
1245 13,279 14,000 L s 32,009
1345 14,300 32,003 153 B 240555
1343 15,739 9, 510 570 e 254 233
162 11,330 13,090 1,809 — 23,1773
1252 3,199 9,029 2,000 —— 230139
1333 7,600 7,470 2,000 - 17,00

534 70839 &, 400 2, 539 —— 16,75
R 12,50 6,000 2,300 et 21, 209
1933 70122 4,000 4,23 — 15, .0
1533 4,939 2,003 4,490 e 12,07
1557 4,820 2,000 4,3 www 10,20
1552 4,22 1,730 4,370 10,00
19:3 4,530 1,320 4,200 e 13,20

somreas VeIshthied e Prach veseot, Crop Renorting
Board, otatisticel xeporting service, UsSelele
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Ta®le 13, Perrerzint Production by States 13 35«1261
{In Thousand Jounds)

: ‘; s

4 L.
Tesk hashington Crezon California far Lant
13°5% 19 62 13 27
Iyun 35 a3 13 141
1237 24 a4 13 12¢
i3m3 29 23 1?7 129
1359 45 195 24 174
SALEYN 33 129 23 193
1341 82 123 20 35
1262 119 162 i § a2
1743 144 123 25 32
1344 150 333 b 4%9)
17243 2.6 223 24 503
355 216 396 ) §< €13
1247 221 358} - 752
1343 2506 5¢7 - 821
1743 2653 €09 - 244
PR AR 342 657 - 263
171 433 532 - 10158
1052 513 72) - 1213
11513 427 ®23 - 352
1534 511 50% - 933
1333 704 €39 - 133
1104 a4 829 -~ 16?3
1277 9190 724 - 1894
i3 1114 1937 - 21234
1259 994 1061 - 1925
1350 1318 elrs - 13%2
1971 1254 264 —-— 2228
1742 932 9930 - 15359
1263 935 Q24 - 1929

; > “orket, Croo Renorting
moard, atatxstxsal waSrting HeXVACE, Ueleiveile
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Lotie 14, Pepperaint Production by states 19325-1563
(in lThousanads Founcds)

ot o
Vonag Indlaca *ichigan wWisconein unde Hid wast
1225 344 806 -~ 18 11¢3
12°G 213 €27 D 13 B
1557 172 837 L ] 20 773
13237 163 £69 PEPR ] g%

32 pig O | 510 — 2 72
194 raih | 499 — 3 T4
17241 366 334 ——— 4 7¢2
1022 ¢”s 822 oae € 11372
1242 255 <34  — 4 £re
1744 94 »3 ——e 4 T4
1243 sS4 330 - unen 3 842
1741 4%) 2 ) - 714
Y247 574 270 - - 5£44
1243 213 22 4 - 737
1749 %13 k) 20 - 71
139 i iy 4 22 4 - &2
125% 3€2 AN €l - G223
1252 272 7 70 L £.52)
159513 243 155 74 L 47
12%4 242 122 89 - 4437
1343 233 12 122 - $4%
135% 442 122 12 - €328
1457 K Py 8 123 163 - 3
1203 138 o4 1585 ow 415
1359 167 65 125 - 422
1959 161 5 172 - 03
h Rahi ] 202 b3 § 199 - 442
a5 142 51 129 - 419
1253 152 32 156 - RV

Jourees Va a§~; ? 2 Crarn Rencrtim
i .-:j's g u\.d LAk roi M{iiﬂg uwr‘iica. 3.3. e im
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Tanle 15e Jomestic Supply of Feprernint Cil 17223-1363
I S R R X R R I L S W B TSR Y T
veve u’. Fe Veuve womeutic Ugite
Yanr rroduction Exports Less  Exports suanply  Jsoerts
1,000 Jose irports ’ SHE o« v
1,000 1bs, ¢k Lk Tow
caction
132 2¢a ral 221 747 ek
393 932 233 233 743 2345
iz 623 229 23 429 Net
12 449 <34 202 1dn LY
1323 642 228 238 477 el
1504 9 27?3 233 612 251
14 ."5 1' 3{‘;‘ 317 31“! ’.,O ';1 ?‘.7
1% 1,0e7 34 235 6533 o2
1207 1,612 241 49 664 3445
1503 1,004 3¢9 372 €993 3503
1129 acs 354 28 541 4743
1545 o774 249 s 725 T4
194} 240 164 237 776 2e%
1342 1,435 134 131 1,251 133
1743 824 220 225 625 27,2
144 1,165 244 229 951 PR
1743 1,810 2534 ns 1,124 274
1717 1,344 225 375 1,213 775
1247 1,615 42193 447 1.1%3 Tel
1743 1,855 22 223 1,3uH 14,4
1444 1,612 594 617 1,018 .2
17239 1,636 504 504 1,122 el
151 1,639 279 s 1,252 ?:-“-:..4
1587 1,733 232 232 1,906 15,3
19423 1,475 492 492 a1 54,9
1384 1,401 674 £74 37 LT §
1753 1,923 570 579 1,303 a4
p R 2, ¥ 757 757 1,411 220
1?" 2,575 729 799 1.7”5 21,
1959 2,472 951 9%2 1,521 5
indn 2,233 1,004 1,004 1,223 £%)
1901 2,70 1,021 1,022 1,659 1765
120 2, 349 1,135 1,135 1,18% €7
1963 2,277
Sources Crop Rerorting Foarld, Statistical Remorting

Servica, U,S.Uehs and UgaS, Dapartment of

Commerce, rersonal corrasrondenca,



Talla 164 Ferrersint for 041, Comarciel Cron United dtatesn
1023-1983

T v P T ey o o g o~ LT ST T T TR 2 A e

soras ftor ield Frouuctioen sraice pag BT

Ynar harvest per acre 1,900 ib,e Vialud

lbs, lbs, énllars $1,000.
19,9 55,530 17 9638 217 2,004
11:’ u") 5*:‘2:- 13 9‘92 1.';3 1' R
330 44,320 14 623 1.20 735
e N,520 14 449 1,42 £25
1423 2,220 19 642 1,73 1,122
1¢ 74 32,350 22 920 2,475 2,84
203 42,7460 n 1,248 1.7 2¢ 322
b IRE 4,320 25 1,087 e dy' L
I 37,252 27 1,012 2,02 240253
192 n, 350 25 815 270 1,42
PSRN R L,80) kik 374 2,22 I
34l 31,890 29 240 3. 44 3,27
Yo 42,102 24 1,435 4,75 0,THS
17243 37,610 22 325 5.33 L PRSP
3aa 41,570 29 1,193 €425 [ ety
YadE 4€,000 29 1, 344 €4 36 Lol
1747 47,700 34 1,618 £e94 11, 272
Lova) 42,700 7 1,82 Ge 22 Ge: S
bR 45,530 25 1,612 4,72 Te5iiy
YOG 4,100 35 1,635 He 21 Bg0-id
pRINN 44,270 3?7 1,623 $eH2 13,653
ynt2 42,530 42 1,753 S¢75 15,274
1437 37,50 33 1,423 4,37 Ggz it
Janag 35,500 41 1,461 Se 32 7773
3503 43,550 44 1,973 8.3 11, 3%
AR 45,4370 51 2,303 523 12, 27¢
1237 47,720 49 2,363 4,13 8,575
) Rt 22,720 3 2,522 4,02 12,755
1259 41, ) 6 2,472 3.42 R,EM1
1202 N,3I20 57 2,232 4,33 10,820
13C1 43,33 62 2,615 4,53 12,224
1772 41,099 57 20 3D 5«04 1,003
12¢3 41,200 54 2,277 4,75 10,324

Sourcas VYeuetahles = Froash Mawrer, Crop derorting Lowrl,
Leatlisticul rerorting service, washiaghton, le.ve
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aLie 17e  Smearmint Acreass by Statas 1235-1361,
W

R Leshincton Celifcrmin Tot: 3

dn 240
253 255
2% 23
&30 2.5
249 2473
<49 25
590 1%)
163 165

R

.
LA s

S fe
RPN SIPCRL T L

f

LIS TN

B P v 12 faf [af fiul fed b ) A Ll il et

: E%) 33
T -—ven D
Dy e hanaand
Sela —apen wvanen
©i7 e —

RN -—ene ——

YLy —ven -

) R —— -

3oLz 453 v 489

1954 2,100 s 2,130

1523 2,%2 — 2,503

10 3,71 —— 3,57 )

1857 2,730 ——e 2,779

1559 5, 339 ——- 5,323

1 6,330 ——— 9,503

1904 12,229 — 12,039

1.2 17,230 — 2,000

1752 6,500 —— £,0°0

iourcas Yegataillee e« rach tryyet, Cron Reporting
Faakd, Statistical sealbing Service, Ueiei-e o
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o 13, Srearsint Acreace by Statoes 1933-19313,

'&zttt

oy infiana tichigan Mid wost
1975 2,5 3 3,273
1073 24370 1,270 3,200
1297 2,479 1,600 4,73
12°3 3,5 1,807 30,470
3oMm 1,879 2,100 3522
1043 2, 79 2,270 4,579
144 4,529 2,400 7,530
l 42 8,50 2,000 8,120
1043 5,220 2,407 g,200
1744 5,400 2,030 T,45)
1643 6,372 2,230 9,07
1745 7,570 2,572 13,2109
1747 9,23 4,57 14,02
lﬂ"ﬁ 3 15‘2’)9 7.’3{)") 22‘2@9
1949 12,470 6,500 13,990
1932 89,129 $,270 14,230
1953 10,470 7,870 24200
1085 6,420 8,400 11,839
1228 6,77 5,003 11,77
1957 5,620 4,5 12,100
12873 4,070 4,039 8,023
1099 4,809 4,630 P8
1353 6,979 4,200 11,72
1701 8,300 4,720 13,002
12CY 3,820 2,409 €,.22)

Ltources Yeogetotl

- Frocs

ot, Cron Reporting o

statiotical h&rﬂttlﬂﬁ Larvice, Ugihgileite

~oz
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Tle 19, Sneapsint Production Ly 5tatas 1335-1753
{ Thousands of Pounds)

aotal

fone vaghington Crliformia Fap woek
1273 e 12 12
17273 —aw 12 b5
7 L 12 197
1?21 - 13 13
12™M - 12 19
1% - 12 12
N L 4 4
1742 o S -]
174 ] 2 2
~Aa N -~ —
17245 -y - -
1743 B g - -
1247 -—en - -
":2.3 L] L -
1749 Swa - -
v -— L -
1752 32 -~ 22
o | 141 - 14)
1771 21 -~ 210
1258 22% e 22%
1273 279 - 79
112 272 - 272
1753 »7? - N7
1711 24 - 54
1772 741 L 741
121 1,178 - 1,175
1572 772 - 7
1723 12 - 810

Zources Yeoostatlas e FProoh Moriet, Cron Rerorting Peapd,
ctatintical Raporting ssrvice, UsSevele
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Tahla 2%, spearnint Froduction hy States 1935-19%3
(Thousanis of Founads)
W*‘

Yaag Iniiana richigan ¥id Lent
19233 -1: ] 33 ol
1503 20 45 6a
1237 S5 42 7
1923 3) 47 77
199 43 €1 104
174 69 €2 1
1241 178 72 247
1342 243 104 252
1743 174 79 253
1244 1351 79 221
1945 28 77 295
1045 22% 82 307
1947 323 153 42
1243 $22 229 812
1243 372 198 567
195 232 177 459
1921 a2 141 372
1952 294 163 459
1253 416 242 £33
1234 47 252 €%9
1255 all 157 363
1356 2558 140 k21
1247 158 122 220
ln« 108 96 204
198 173 147 320
lﬁﬂo 23% 124 259
1341 299 113 412
1202 231 122 253
1503 122 7o 122

Sources Yeoothatlez e Presh Mipkat, Crop Rerorting Loard,

~tatisticel Fepogting Lervice, Usigiieds
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Tavla 21, ULomastic 3unnly of Spearmin® C4l 19235-1953,

Ve e ML) PR W DTS WS Lokt ol

Jeoar Froduction .900 Sunrly X of T
1,700 1bs, 1oe,1/5 2/ 1,500 1bee <cuction
jen% 103 25 79 24,2
17 s 75 31 45 4343
1027 127 9 73 27,1
10753 en 3 60 3:.3
512 11¢ 23 75 23,2
1742 143 33 112 23.1
TaL 221 42 239 16,7
104 337 23 234 Ged
1743 258 <7 223 10,6
1244 221 37 124 1847
1C4% 293 19 275 6.4
4G N7 £3 251 13,2
1787 431 &) 421 12,5
1543 812 73 734 9,6
1349 567 923 474 16,4
A 459 93 371 .4
135 372 100 272 26,9
1562 421 149 245 29 5
155 799 1¢7 622 209
PRt 869 101 €73 22,0
lJNJ £33 197 395 33,2
l”’? L3 214 348 33.1
] 511 274 237 52,
1203 £24 254 870 10.8
AL | 1,119 407 703 a7
19 1,208 24 1,194 24,8
soa 1,122 446 650 M7
203 722

3/ imorts, 1f any, in dasket csteqgory,
&/ tther mint oila,

Source:r Crop Rerorting Hervice, Statisticnl Rernorting
SEZIVLCO, UeSoelede aNd UoGe Levartmont of
Comrerces, parsonal corresroncence,
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Toale 22, Gpearrint for 011, Conmercial Crop 193351263
United states

PRI NF FZOLECLAD  FEACY DS L OTh

¥ oug rcres for réer acre 1,300 1k, Vaolaa

haxrvast 1b8, los, dollars 1,7) %
1275 3,542 29 193 1e™ 174
19 3,47 22 76 1,61 122
1327 4,220 <8 107 1.9 171
1373 2,529 24 99 1.52 14
13 4,140 23 114 1.53 174
1343 4,74) 0 143 1.77 253
1324 8,282 42 357 273 1,620
1:23 8,230 N 253 v 3,64 22?7
1724 74732 » 221 3.0 773
1%e8 9,900 22 295 3, 50 1,723
147 14,330 34 47) Se57 2,672
1942 22,2750 37 €12 4,7 2,405
1% 12,909 n 867 .20 1,411
1973 14, %D 32 459 68 1,03
LiE% 11,500 32 372 8403 1,073
1002 14,75%) 23 423 G B3 2,275
) AP ] 18,05) 41 799 %ed3 4,377
1214 21,520 40 ace 3455 3,249
Jong 14,20 €1 593 4,22 2523
Jeia 14,7,0 45 ¢6S 4,26 2,772
1ou? 12,3823 44 562 .42 1,252
1448 11,250 45 511 3,93 2,053
100 14,70) 3 824 4,29 3,27
102 21,200 82 1,112 4,03 4,473
TR § 25,500 64 1,533 3,73 5,915
122 21,1090 53 1,123 283 3,13
1503 12,200 83 72 3,07 2,152

Sources Venstalles e Tens st, Crop Reporting
warvice, statistical sejorting Sesvice, Usseiele
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Taule 3. Lilted Statea Dyrorts and In-eorts of Miant Cile
16231252

R o S N S R A R N D P S SR RS AR TS R NN " DA ML "N .
LINILELL NS SN

Colming Cthay 18 O
AT RN : £ . wﬂ: v T P 4
oang Erevrr o e

1,97 1,000 1,000 1,037 1,000 1,373

Fomds dollare Founds dolliars Foundg cdollars

1222 221 795 ot 2 Lot shown generatealy
ya o 233 730 e 3 S

b B R 433 le3 3 » ’ ~
}ooun 275 $17 ol 5 2543 Y]
174 2733 £70 o053 o5 331 517
) XA 333 £65 Py ) 4 25,4 a4
Yo 34 £74 1.9 s 0.9 54
Y737 349 895 1,0 7 2.4 T
YU 372 879 5.5 12 X3 5?7
1007 25 994 51,5 31 37.7 7%
AR ne €37 £7.1 110 3249 72
Il 237 930 123,2 221 41,8 35
LY 171 944 €7 10 2245 i
34 225 %37 25,1 99 27.4 o
1E A5 29 2,013 o2 153 37.2 114
103 216 2,437 32,2 % 19,2 3
1545 7 2.1W 4.5 a1 S:ivd 271
1747 437 1,834 11.8 » 57, 47
191 229 1,773 .2 s 7727 <11
1343 609 3,722 6.1 D 231 47)
1253 N4 3,057 - - 7% e §
1im 3 2,30 10,7 35 a9, 6 57
1052 232 2,042 ol 1 145.0 1,29
1753 2 2,1 a 2 167,90 1,177
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1771 1,292 4,734 oG s 34,0 1,272
1742 1,156 5,793 1.0 4 435,0 1,514
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Vlle 264 Fumadation Charactaristics of the Unlted Gtatas
e of July 1 {in mebars), 1947«1552,

R Pk byl SlgeaiR TSEE:

Ve 1$~19 M - 24 2% - 70 M e 3 Tt e
1727 1,772 11, 353 11,759 11,082 44,712
Jr 10,717 1,38 11,068 11,153 E5,155
RRGIS ] 17,454 S .15 12,082 11,72 &L,00
L 17,617 11,432 12,242 11,%17 £%0750
LR | 10,423 1,962 12,122 11,698 45,253
e 10,5 1),5 12,027 11,433 44,214
11,479 17,240 11. 042 12,02 44,535
LR 11,020 12,167 11.575 12,349 45,111
17 11,239 17,14 11,494 12,35 4r, o0
KR | 11,653 197,157 11,253 12,267 452
BRI 12,285 12,3% 11,077 12,129 &5,?3
1nen 12,224 19,579 12,373 B § - ¢} 1 LG 4274
3ae 12,147 13,727 12,304 11,913% 45,572
B | 12,724 11,144 12,75 11,714 £747072
o2 14,228 11,5%2 10,732 11,59 42,551
“ isurcg strted as of Anril 1,

touress  Carront Fowulitiof Aglorts, fsmulition totlooto,

£nri@a twis, IDe 205 Vase LEnArtwant OFf Lo orce,
turean of Cengus,
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