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ABSTRACT

The objective of this study was to examine the impéct of the
Lemon Marketing Order on the domestic consumer.

The méjor criticism of the Order has beeh that of "undue price
enhancement"” by means oflthe rate of flow pfovision.

Analyses of prices indicated thelggél,retail price of f:esh
lemons has increased an average of 1.2 percent annually from 1954 through
‘1974,' The data also indicated that although the on-tree price has shown
a sligﬁtlylhigher anpual percentage‘increase, the abéolute diffefential
between the price levels ié increasing. Abouf 68 percent of the retail
price increase can be attributed to the marketing mé.rgins°

| The shipment of fresh lemons into the domestic market has de-=
-clinéd; espeéially'fdr summer lemons. Per éapita ansumption of énd ex-—
pen@ipures on'freéhvlemcns haﬁé déciipédr | )
‘7 Thé'éspimgtéd_fetail_pfice elastiéities were elastic for summer
lemonsAand near unity for winter lemons. Both seasons' on-tree elas-
}»ticities were -inelastic.

‘The -.significance of the estimatgd elasticities suggest that the -

Lemon:Admiﬁisérafive Commiftég, makiﬁg oﬁérset ﬁf‘decisioﬁs caﬁﬁét |

simultaneously satisfy the domestic consumer and the grower.

ix



CHAPTER T
INTRODUCTION

Marketing orders aﬁd agreements, which are a type of government
'involvemeﬁt in agriculture.afe‘not new ideas. Altﬁough there is a leéal
-difference between marketing orders and agfeements, initially they %ill
be treated as though they are synonymous;'their differences will be dis—
cuésed later. Marketing orders were part of the programs and policies
initiéted by the Agricultural Adjustment Act of 1933 (AAA). A primary
goal ofwthis act was to restoré'purchasing power to the farmer via higher
farm prices, and marketing orders were one of the means proposed for-
reachiﬁg that goal. It's important to note that thé complement to the
A.A.A, of 19337\;@5 the National .Induséfial- Recox}e'ry' Act (N.i.R,A.)' ﬁpich
éértaiﬁed tojfﬁe nonfarm poéulatioﬁ; ﬁ;tﬁ ;fAfﬂese acfs iﬁpréa;ed the |
'gévergmen£is_role~in American busineés, Eqéhrégriéuiturél an@ nénégriéul~
tural. | |

A'The:basic prdvisions of the Agricﬁltural Adjustmént'Apt of 1933,
Qith féépeét to mafkétiﬁg orders, were tﬁe feéﬁlﬁ of £ﬁe Pégk Agegﬁ?gnt.
'ffhié.éméﬁdﬁentiauthofizgd the Sec;etary o£ Agriéulturé t? ep£er intor><
mafketing agreementsAWith producérs, handlers;_and précessoré 6f farm
products. The amendmént asAdrafted‘into the'Act was more inclusive than
_origiﬁaliy pfoposed° The original-plaﬁ was only £o include bésic coﬁ—
modities, such as wheat, c@tton, corn, milk an& its products and others
designated basic by Congress, bﬁt with the urging of the American-Farm

1
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Bureau Federation theiplan Wés extended to nonbasic crops such as fruits
and vegetébles;x The influenée of therCalifbfhia members was iﬁportant in
determining the aqtions of the American Farm Bureau. The California
group represented many specialty-crop growers who had already used the
California Prorate Act as a means of orderly marketing (Benedict and’
Stine 1956),
| The more inclﬁsive plan also included a provision allowing the

 Secretary of.Agficulture to issue licenses which compelled pfoceséors;
associations of producérs or others.engaged in handling any agricultural
prodpct‘in interstate or'foreign commerce to comply with the declared
policy of the A.A.A. of 1933 or risk fhe'léss qf their business license
. (Benedict and Stiﬁe 19569 P. 369). Thé licensing.proviéion of marketing
agreements dreﬁ the brunt of the éarly criticism of fhe AA.A. Many
business groups opposed this prpvisién, and violations became more prean'
1eﬁt aﬁd.harqerrtq deal Withnlqur instanée, an} hgndler‘or-p:ocessorr
_whq'Sigﬁed thé ﬁarketiﬁé agrgemeﬁﬁ was bound by the p%&&isionsréon:ained .
->-in"suchuag agreementbwhéreas_nohsignatorieé Were;Bound_#o operate ﬁﬁ&er

licenses with similar provisions (Davis 1939, p. 254). The Secretary of
_'Agricultﬁre~aftér“determiniqg that a particulér,offender’had not coﬁélied ‘;‘

with such provisions had the power to revoke the violator's business

;iiéense..bet_oﬁiyfdié tge-iéééiity-of thé éecretaf&is ﬁowéf fofrevogé
business licensesvdraw skepticism from both.sides, but other provisions
in the A.A.A. ﬁere questioned such as proces§ing taxes levied on pro-
cessors, and floor taxeé, which taxed stocks éf floor (inventory) gaods,
This floor tax provided the Secretary the power to tax the inventory of

goods that existed before the application of the processing tax.
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i; is also important to note that while certain provisions in the
A.A.A. were questioned with respect to their legality, the éame was trué
with some of the provisions in ﬁhe National Industrial Recovery Act. A
confrontation seemed 1ikely and did occur in the case A. L. A. Schechter
Poultry Corporation versus the United ‘States in May of 1935. The Supréme
Court ruled in favor of Schechter, and this wvirtually tefminated the
National Industrial Recovery Act. The concurring opinion of the Court
‘was that Congress could not abdicate or transfer its legislative func-
tions. It also.sought to clarify the use of interstate commerce in many
of the N.I.R.A. programs (Bartholomew 1968, p. 260).

Due to the similarity of the_légal concepts used in N.I.R.A. and
the A.A,A.‘the.ruling in the Schechter caée provided a étimulds to the.
-amendments fo the A.A.A. in 1935. The amendmeﬁts sought to pfovide'é
clearer and broader definition of»interstate commerce. Perhaps the most
important'change was therreplacing of the_licénéing provision with that
_1qf.éﬁ,o:deff Thé_Seprétary éguid‘nowiissue_o?@gféiin fhe fégglétionfof
mafkéting.éifhéi as impléﬁentaﬁioﬂ of'a:mérketiﬁg'agreément ér without a
 mérketing agreemeg;. The Secretary could_n;_longer refuse or revoke g
'héqdlér gr:Prﬁcessor's'license'fof #oncompliance. The;ppnitive action '
conéisted only of.a fine?féndigotiﬁheilqss of businesé. Thepamendﬁents
:aléo.éoﬁghfito E1é}ify.thé'iinéiofAéuth;fitf‘éﬁd'reﬁé%e fﬁé;ofigih;l:f
vagueness that occurred in the A.A.A. of 1933 (Benedict and Stine 1956
p. 374).

o In 1936, the A.A.A. encountéred further legal-entanglemenfs with
the case'of United States versus Butler commonly known as the Hoosac

Mills case. Fundamentally, the issue was whether or not the Secretary
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gf Agriculture, under the A.A.A. of 1933, had the right to assess a pro-
cessing tax on the processors of cotton and é floor tax on inveﬁtoriés.
In a 6~3 decision, the Supreme: Court ruled that federal taxing in this
case was not properly exercised. The opinion of the court was that the
Aqt violated the rights reserved'to the Stafes aﬁd that a "statutofy plan
to regulate and control agricultural production" was a matter beyond the
authorized power delegated to the Federal governmént (Bartholomew 1968,
‘p. 308).

The‘Departmgnt~of Agriculture held that the above case, though

it partly invalidated the A.A.A.'of 1933, did not apply to the provisions
' pertaining to marketing orders and agreements. For reassurance and in an
-effort to show the séparability of ﬁhe crop control‘features of the Act
and the'marketing features, the Agricultural Marketing Agreement Act
(Public Law No. 137) was passedlin 1937 (Benedict apd Stine 1956, p.
:375); AThisfis,thevbgsic_piécerf iegislaﬁioq which governs -all Federal
mérkgting Q;defs énd agreemeﬁts tpdéy.  |

| Sfatés caﬁ-cgeéte State marketiﬁé order programs under staté
'legislationa The ﬁbst important state in respect to state ﬁarketing
érder prog;aﬁswis_California in which numerous programs have been

-established..

Marketing Orders and Agreements

Markéting orders authorized several types of activities. The
principal types are listed and described below (U. S. Department of

Agriculture 1975):



Regulqtion of Quality _- This regulation stipulates the quality
that must be met before a commodity can be shippéd to market.. To accom—
plish this, minimum standards for grade, size, or maturity may be imposed
before shipment intq regulated tfade channels. These requirements are
subject to change, dependent upon supply, demand, or seasonal adjustments.

Regulation of Quantity -- Three generalvmethods are used: (l)
controlling the short-term rate of flow; (2) allocation of supplies be-
tween primary and other markets for the season; (3) alloting market

shares-to producers based upon sales during # base period.

Standardization of Containers or Packs --Some orders permit regu-
latipﬁs-co#ering size, weight, capacity, and dimehsions or pack of coﬁ—
tainers used byithe industry.

Researchr and Development Programs —— This provision allows the
‘industry to use‘marketing order»funds to engage ;g production research,
mafketing rgsga?ch, and déve;opmght projects which will improve the
producfionsimarké;ingydistribution, gnd,consﬁmption oﬁ th cgmmodity
co§é¥ed.~‘ o | o | 7 |

Unfair fl{*dc_ie rPr’»actices --The terms of a ﬁzarketing ofder may

»specify unﬁéir mgthods 6f cqmpétition énd_t:ade practices Wh;ch are
>,.p1;ohib1:7tedo_- 7 | o

o ,~ Prfcé:Pogtinglf-ﬂéﬁaléfé'mayrﬁé‘réq5ire& to'filé'tﬂéii.sélling '
- pricgs and give advance notice béfqre changing them.

Marketing Information == The Market Order Administrative Committee
may;be.authofiéed to collecanny statisticaliinformation neé&ed in

operating a marketing order program.



Up to tﬁis point, marketing'orders and agreeme@ts have been
treated as oﬁe in the same. More often than not both marketing ordefs
’and agreemeﬁts are established togétherr If that is the case, the
regulation and terminology is the same. There is, however, é difference.
Mhrketing agreements are a contractual type of arrangement between hand-
lers and the U; S. Department of Agripulture° The provisions of the mar-
keting agreement are binding only on the signatories of the contract.
"Marketing orders, on the other hand, apply to all handlers and are estab~
lished only after a required percentage of growers approve of such an
ofder and after the Secretary conducts hearings on the proposed order.

Each marketing order is aesigned spécifiéally for the needs of
the particularﬁindustry; Mérketing'ordgrs‘normally do not contain all
of the proviéions that were ﬁentioned. IFor an example, the lemon mar-

keting order utilizes the size, flow to market, and the research and

development provisions. Other orders such as the CaliforniaﬁArizona

grapefruit order utilize grade, size and research and development pro-
visions. Some orders may be similar but usually each order is unique
in its formulation, policies, and operatiomns.

'”i»-; . -T-Coﬁﬁroveféy Ovéf Mérketing dfdérs
1fAE,Wééfézétédi%bééé?gﬁﬁé ﬁéinfpgrppééfof;ﬁapketi;g“6fders ié:to
insufé;é féaéaﬁéble‘or~fairrretﬁrﬁrto the producer by means of the pfd—
visions authorized under sueh an order. This in turn is thought to in-
sure a stable market for the éonsumer‘with a reésonablg price and unifbrm

quality standards.



In economic térms the concept of a perfectly competitive market
is the only concépt that can simulfaneously satisfy producers and con-
sumers interests and result in a Pareto optimal equilibrium, given that
exteinalities are not.preseﬁt (Ferguson and Gould 1975, p; 472-73)., 1t
appears as though some marketing orders may create cartel types of ar-

_rangements (Jamison'and Brandt 1965)h That is, ﬁhe order may lead to
collaboration among producers and handlefs of a particular commodity and
the reduction of coméetition, Surely all the.interests of the consumer
cannot be fully séﬁisfiedrunder such An arréngement. The government's
implied approval in allowing the possibili;y of caftel type arrangements
seems in conflict with anti-truSt legislafion and much criticism has
‘been leveled at the marketing order‘programs fo; this very reason.

Marketing Qrders have»recéntly:gome under aftack asra means of .
pricerenhancement ;nd as a factor chfributing to high food costs and
infiation.;.cﬁrrent ipvestigatidns into marketing orderS'indicété growing
fubiig ¢pncé;n; Iﬁvéstigatiqn is being conéucted'under the auspices of
tﬁe Fedérai T;édé*Commiésiéﬁ;_The General Aéédunting*Offic;; the anti-

trust division of the Justice Department and others. Former Secretary

- Earl Butz>appointed,a»panelrgomprised of producer, conSumer,<processpr

and government representatives. to review regulatory programs and deter-—

__minefhow they éontributé to orderly markétiﬁg and the"ektent of their

impact on farm prices and consumer ﬁrices (Maxcy 1976).
Legislation that will.affécthmarketing,orde;syis being éqnsidered._

Bills before Congress in 1976vthat could affect marketing orders include

the Competition Improvement'Act, The Food Industry Amti-trust Repofts

Act, the Consumer's Cost Evaluation Act, the Consumer Protection Act and



a proposed establishment of a National Commission on Food Costs and
Pricing‘(Baker.l976)l
Analyses of the impacts of marketing orders on the domestic con-
sumer would provide part of the information needed in order to evaluate
effectivély the marketing orders place in agriculturgl policy. It would
be impossible to look at all marketing orders and their impacts on the
‘domestic consumer so reséareh was undertaken with respect to one specific
iorder, the Lemon Marketiﬁg'Order{'
Prior research of the Lemon Marketing Order is viftﬁally non-
existent., Hoos and Seltzer's (1952) ipvestigation in respect to lemons
ris twenty—~five yvears old and its main concern was the f:oob° price 1evel;'
v and optimum distribution betweén.the fresh and processed markets. Smith
(1961) investigated the long-run impact of the rate-of-flow provision on
lemon supply. Jémison (l97i),analyzed several commodities which operated
-ﬁﬁder'markéting prder>programs,Aincludiqg the lemon. His study dealt
maiﬁly_ﬁith marke? strucﬁure‘and“orgaﬁi;étioh,‘ He investigaﬁgd-p;dduct
:distrib#tioﬁ; gréwef‘réfuin,-aﬁd'ﬁoﬁai.révenue; .ﬁé did little.énalysis
of the retail priée.qf_fre;sh'lem:ons° A more regent government investiga- 'r
- tiom ini;igted.af'Presidént'Ford's réquest.unfortuﬁateiy dia ﬁoﬁ under-’
~-take any. detailed empirical analysis (éodwin 1975). However,.the report
1didrlabéi Ehéliéﬁﬁa_Mafkéfiﬁé Orde;ha; hé&iﬁg'the>potén£iéi;“if it“hasﬁ‘f_
already, "unduly enhanced prices.”
_The Lemon Marketing Order has beén_in existence since 1941. The
basic prbvisions of the Lemon Mérketing.ofder thét affect the marketing
of lemons are:the minimum size requirements and the rate of flow provi-

sion. Although neither of these provisions directly affects the total
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quantity produced, the iemons that enter fhe domestic market are under a
minimum size requirement and the quantity which enters the domestic mar-
ket is regulated on a weekly basis under the rate of flow provision. The
Lemon Marketing Order‘is administered by the Lemon Administfative Commit~
tee. The Committee is composed of thirteen members aﬁd alternates for
each member. Included on the Committee are eight growers, four handlers,
and one member who is neither a grower or handler and is generally not
associated with the lemon industry. Nominations are received by the
Secretary of Agriculture who in turn selects the Committee members for a
two-year term of offiée._

The Lemon Administrativé Committée has-the potential under the
Lemon Marketing Order to "unduly enhance" the'érice of fresh lemons. Re-
search into this area will heip:shed some light on the impact of the

Lemon Order on the domestic consumer of fresh lemons.

Objectives an&rﬁrocedures
,Thé 6ve¥aii'dﬁjégtivé.ofighié fésea¥chﬁislto evaluaFé’the‘impact

of the Lemon Mafketiné O?der on agmesﬁié coﬁéumers in the frésh market.
Specific objectiveé and procedqﬁes are.dealt Witﬂ on a chaptér basis,
‘with éhéptér i éér%iﬁg as.the'iﬁtfbduéfion énd'séckéroﬁﬁd-bf’éhe stﬁdy.

v»t'Chgﬁt;r‘iI @théiﬁé éﬁalyéeé.éf“pfiéé mSQémenﬁé oyef ﬁiﬁé at the
refail, fco,5°; and on—trée—ievél>for fresh lemons; The time périod
under observation was from 1953-54 through 1974-75. Price movements
Were'analyzed using ordinary leaét—équares regressioﬁéo> Price movements
were also investigated with respect to movements in the general price

level.
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With the data on prices at the three levels, investigation was
undertaken in Chapter III with respect to marketing margins. The main
pﬁrpose was to isolate the affect the marketing margins had on the retail .
price. Margins were examined over time by the use of ordinary least—
squares regreésions in order to determine if any trend movements were
discernable.

Aﬁalyées of price mnveménts and maréin'movements were also con-
‘ducted in three specific,markets: New York, Atlanta, and .Chicago. ' The
three cities fepfesented’areas geogréphically separated_from each other
and also majdr consumption areas of fresh iemons°

Marketing ordérs purport to give the producer a reasonable price
and in turn guarantee a stable supply for the consumer. Becaﬁse of this,
'Chaptéf IV investigated changing quantities allocated into the domestic
market in relation to the total quantity produced. Allocation into the
export and processed‘ﬁérket‘was aISO'éxamined over time. The objective.
Was to—deferminé-if'there is.any trend in ;he doﬁestic allocafion of
Jemons.

'Per Eépita'consumption was élsp examinedrin Chapter ;II in re—i
sﬁect #ortfend:movémgn;;ovq£itime'both in é»quaﬁtity sense and in a vélue-~

_sénse,
;he Lemon Marketing érdér*has’a‘pioVisién WHichiahthbrizes’the

Lemoﬁ Adminiétrative Committee‘thefright to establish minimum size re-

» quirements. Chapter»IV also investigated the siée requirement provision

and the distributioniof different_sizes,of lemons into the fresh mérket

over time.
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The purpose of Chapter V was to determine the significant vari-
ables that affect the retail price of fresh lemons. The main concern of
this study is on the domestic consumer so emphasis was placed on the re-
tail level.

Ordinary least-squares regressions were run using tﬁe retail
price of fresh leméns as the dependent variable. Price equations were
run using linear and natural logarithmic functions with different combin-
‘ations of independent variables in order to obtain the best fitted equa-
tion. . Relevant flexibilities énd‘elasticities such as price elasticity
of demand and income elasticity were computed. %lexibilities and elas-
.ticities ére impoitant-in studying tﬁe association between cﬁanging
valﬁég of price, quantity, and incomé; The significance and the effect
of thé éuantity consumed is espegially important in analyzing the mar-
keting orders impact on the retail price.

The lgst chapter, Chaptér VI, draws together the rgsultsléf the
-previousrchapférs>aﬁd préSents the conclusiénsf _Chaptér Vi,aléo di§cussed,-
the limitations of thé'réseaftﬁ and présénts:éqme‘considerétiéﬁs that
must be dealt with in future stud?es of this type.



CHAPTER II
PRICE TRENDS AND RELATIONSHIPS

One of the most important aspects in the aﬁalysis of the Lemon
Marketing Order is the examination of changes thaﬁ have occurred with
fespect to price. The fact that the marketing order has existed_since
1941 limits any useful analysis of price_méveménts before and after the_
orders' existence, but analysis can help in determining the pfice'changes
and relationships over the last twenty;two years while operating under
the marketing order.

There aré_four basic objectives in this-chapter dealinglwith
prices. _Thévfirst is to deter@ine the associapion between the price
mqvements.at all_tﬁfee levels:. on-tree, f.o.b. and réfail. Ordiﬁa;y
legst—squares regressioﬁs using the priﬁe at one level as a fuﬁctioﬁrof
‘another price ié%el:indié;tésiho% cloéé friée-m§Veménts bétwéen the |
three levels are assoclated. ‘

E The_éecénd objeq;ivg is to determine ﬁhg year_tQ‘year.percentage
*pfice cpanges at all three.levels. »Tﬁis was éhogeq,as one meésure of
éfébiiit&l in tha;iiarée'pé}ﬁéﬁyéée.égice changes in&iéaié'léss“stabilit? .
than small percentage price changes. The idéa is to examine compa;a—f
tively the stability of each of the price levgls during therpgst two
decades. |

The third objective is to establish price trends at all three
levels. O;dinary least~squares regressions in single equation form will

12
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indicate whether the price has trended upward, downward or remained fair-
ly constant over time.‘ The examin;tion,of price trends_whilg under the
marketing order are not only importént in establishing moveﬁents over
time, but also in a comparative sense they indicate how each price level
has moved with respeét to the other;pricé leveléq

The last basic objective is to determine the association of lemon

.price movements and the general price level. The general price level was
'cﬁosen és an indicator of overall inflation in the economy. Ordinary
least-squares regressions with the general price level as the independent
variable should indicate how strong. the relationéhip is between overall
inflation and lemon price ﬁovemenfs° | |

| Three price levelsjin both real and current doliars were investi-
»gated:v the retail, f.o,bt, and on-tree prices of fresh lemons. The re-
tail price répresents the weighted average annual price found in leading
Uo Ss citigs‘fbr fresh leméns‘(Appendix A). -Retail-price-daté were ob-

taihed in unpublished form from the Economic Research Service of the

United Stafes{ﬁepartmeht.bf‘AgfiCultuféyf The f.0.b. price ig.repor;éd

: By ;hejstatistiéal Reporting Service‘of the U. S. Department of Agricul-
ture (l962-7§);in fﬁeir pﬁﬁlicgéio#iﬂAgricultq#al PFiCQSaVCiFIUS,PriCBS"
.as.ﬁhe-f.o;b,jpackedvprice.a'The-onvtree'price used in.thié sﬁudy (also
;froﬁ ”Agﬁiquﬁﬁ&réi friéés! CitrﬁélPripeéhjfepfesepts ihé pé;iég;foﬁ fée
turn to the grower for the sale ofk_f__r_'_gi::s_f_z_lemons° The important point to
»note is that all prices represent fresh sales° The Statistical Reporting
Ser#icé also pﬁblishes priées and returns for processed lemons and all.

lemons, a combination of processed and fresh sales.‘' In this study
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on—tree returns to farmers indicate returns just from fresh sales, not
all sales. | |

The common Volume unit in this analysis is the carton. A carton
of fresh lemons weighs approximately 38 pounds. This unit was chosen be-
cause it is most commonly referred to by the industry and in price re—

porting.

Price Relationships

Ordinary least—squares‘regressions were run, and as egpected, the
'correlations»between the various‘price levels were high. All prices in
this case are in current dollars and the time period under observation
ran from 1953-54 through 1974-75. Equations 1-3 in Table 1 indicate the
" results of the regressions. |

In current dollars the explanatory power‘of the equations, repre-’
sented by the hlgh R? values 1nd1cate a rather close assoclatlon between
_ all three price levels. The,strongest aseociatlon was between the fresh
€:on;tréé.§£ié;'aﬁa'£he f,o}h;uérice lenel} Allleetimated " coefflcients
were significantl& dlfferent from zero at a.one percent lenel of signifi-

cance.

7 frice movenente were'alsorexeminednusing ;real" Prices insteed of
-cnrrent.‘ The'deflator ueed'Wae the_G.N!Pt"implicit price deflator;
Since the crop seasonrnnder study differs frOmTa>calenoar year, the use
of anrennual G;ﬁ,P5 deflator basec on the calendar year did not seem ap-
propriateg The'deflator need waercomputed by>taklng an aneragevof the
fourth, first, second and third quarter G.N.P. implicit price deflator

(see Appendix B). The deflator, therefore, represents the months of



Least square regressions of the retail, f.o.b. and

~ (.05668) (6.4197)%

Table 1. : on-tree
prices of fresh lemons as a function of each other in real
and current dollars ~- 1933-54 through 1974-75.
‘ 4 Dependent Constant Independent 2
Equation No. Variable @ Term Variable R
Current:
(1) X = -.37847 + .65155 X, .970
(4.0605) (26.131)%
(2) X1 ' = . =.20411 + ,22226 X3 .877
(1.1080) (12.264)%
(3) X, = ' .17306 + .35086 X3 .959
) (1.0789) (22.235)%*
Real: . ‘ : :
(4) X4 ' = -1.72238 + .92964 Xf .969
'  (-10.614) (25.548)%
(5) X.4 = -1.66198 + .33897 X6~ .628
‘ ‘ - (-2.4602) (6.0352)%
- (6) o X, = . .03895 + .36680 X, .657

dn-tree fresh price in current dollars
f,o.b..pgice in current dollars o
retail fresh p}iée iﬁ current dollars
on-tree fresh prlce in real dollars
f.0.b. prlce in real dollars

retail fresh prlce in real dollars

statistics in parenthesis

* = gignificantly dlfferent from zZero at a one percent level of
51gn1f1cance
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October through the following September which is closer to the crop sea-
son used in the study (November - October) than a calendar year deflatorx.
The results of the regression also are indicéted in Table 1.
The association between the deflated.on—tree and f.0.b. prices
) remained aé'strong.as the case in which currént dollars wefe used. The
estimated "b" coefficients were significantly different from zero at a
one percent level of significance in all cases, but the R2 vélues dropped
4in the other two regressions. |
in real dollars the explained variation is weakest in terms of
the on-tree price movemeﬁt and the rétail price. The R2 of this par-
;icular equétion (4) was .628 contrasted to an R2 6f .877 which was ob-
tained by runniﬁg the same regression in current dollars. Similar re-
sults were obtained in the rélationship between the f.o.b. price and
the retaii price (Equation 6). Generally, the weaker associations‘ex—
perienced in thé 1gterﬂregression indicates thé importance of other
~vapiableé, espeéially with respect to movements in the retail price.
The effeCtAofvthe>thlesale—retail méxgin may serve as a baftial ex-
planation. All margins'will Be examined later in this study.
Another way of studyihg the ﬁésic felaﬁionships betwéén the

‘three priée-le?eis is by looking at the f.o.b. and on-tree prices as a

percenfagéhof-tﬁé reéaii ﬁrice;b
Table 2 shows that both f.o.b. énd on-tree prices as a percentage
of the retail price fluctuated from yearfto year with no discernible
trend. Using three—yéar averages, the.f.o.b.—reﬁail price ratio (X3)
rangéd from a high of 4105 percent average for the period 1954~56 to a

low of 35.0 percent for the period 1963-65. The average of the
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Table 2. California and Arizona lemons: deflated retail, f.o.b. and
on-tree prices for fresh use, 1953-54 through 1974-75.%2
Year Xl ' .X2 X3 _X4 o XS
1953-54 $11.64 $4.76 40.8% $2.74 23.5%
1954-55 11.24 4 .59 40.8 2.44 21.7
1955-56 11.25 4,80 42.6 2.63 23.3
1 1956-57 11.19 3.99 35.6 1.90 17.0
1957-58 10.75 3.75 3%.9 1.70 15.8
- 195859 10.50 3.98 - 47.8 1.98 18.8
1959-60 10.46 3.81 36.4 1.87 17.8
1960-61 11.00 3.78 34.3 1.77 16.1
1961-62 10.50 3.73 35.5 1.77 16.8
1962-63 12.66 4.63 35.5 2.68 21.1
1963-64 10.89 3.64 33.4 1.77 16.2
1964~65 12.17 4.25 34.9 2,18 17.9
1965-66 11.82 4.18 35.3 - 2.17 18.3
1966-67 11.72 4.32 36.8 2.38 20.3
1967-68 12.45 4,68 37.6 2.67 21.4
1968-69 - - 12.59 5.09 40,4 3,05 2% .4
1969-70 13.06 4.91 37.5 3.05 " 23.3
1970-71 - 13.09 5.08 38.8 3,02 23.1
1971-72 13.22 4.85 36.7 2.77 20.9
1972-73  13.55 . 4.70 34.7 2.55 18.8
1973-74 14,02 . 5.28 . 37.7 3.16 -~ 22.5.
1974-75 13.71 . 4.68  34.1 2.50 18.2
-agr:Xl‘ﬁrdeflatéd annual retail price, $ per 38 pound carton.
_ Xz = deflated annual f.0.b. price, $ per 38 pound carton.
X3 é percent of rgtail p;ige;(f.o.b. level) (X2 * X1 = 100)
,X£.= deflated annual on-tree price for fresh lemons, $ per 38
- pound carton. : '
X5 = percent of retail price (on-tree level) (X4.% Xl = 100)
Sources: U. S. Department of Agriculture, 1962-75 and 1962.
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twenty-two years uﬁdér.éfudy showed that the f.0.b. pricercomposed 37 per-
cent of the retail price.

The on-tree éficé aﬁdrretail price rafio (X5) rangea from a high 
of 23.5 percent aVEraée fdr the pefiéd 1969-71 to a low of 16.9 percent
éverage fdrrthe period 1960-62. The average for the twenty-two years
indicated that overall about 20.0 percent of the retail price gets back
to the farmer. |

Since the yeafly fluctuations obviate any trend in price ratios,
eleven yeér?averages.othhe reai prices were calculated in order to get a
beﬁter idea if any significant qhanges had occurred. Eleven year periods
divided the total observations'in half and overall they should give a
better perspective in respect to significant changes than a three or four
year average. | |

Eleven year averages of the real retail price were $11.10 per

rcarton for ‘the péfiod 1953—54 tﬁroﬁgh 1963—64Aand_$12.86 éer-garton for
the peripd 1964—65 tﬁréuéh 1974.--7.5,'° The mean values for thé two periods
A;Were'éignificaﬁﬁly different from each otﬁer at the 5 percéﬁﬁ level of
significance. The f.0.b. price aVerage was $4.14 and $4.73 per cartom
for theisame time p'eriodsrbabove.° The meaﬁs in this éaseAwere sigﬁifi—
dantly different at the 10 percent level of significance. The £.0.b.-
retail price ratio &asA37;8Afroﬁwi§53—54 througﬁ 1963—64 égﬁvéé;é from
1196465 through 1974-75. |

Eleven yea? averages of the on~tree price in real dollars were
$2.12 per cafton and $2.68 per cartbn for the respectivé time periods. .
These values were significantly different at a 5 percent level of sig-

nificance. The percentage of the'retail price that the on-tree price



19
represented was 19.1 and 20.8 percent for the respective eieven’year
?eriods 1953-54 through 1963~64 and 1964;65 through 1974~75.

All real price levels have shown an upward movementrwhen examined
as eleven¥year averages. The retail price exhibited the greatesﬁ increasé
($1.76) with the f.o.b. and on-tree price shéwing an increase of $.59
and.$.56, respectively.

As a percentage of the retail price, the f.o.b. price indicated-
a siight decline while the on~tree érice showed a siight increase; AFur—.

ther analysis of these trends will be presented in a later sectionm.

Price Stability

As a rough measure of brice'stabilify, peréentage changes were
calculated on an annual basis in both real énd current doilars, Small
percentage changes indicated more stability’than large percentage}changes,
it is élso important to look at the overall direcfion of the changes and
. the_fluctuation from poéitivé to negativé befcenfaée ﬁoVements;

Table 3.shows the ave%age annual percent change over‘the twenty— 4
bne years at the retall f 0. b and on-tree level in both-current and -
real_dollars, Table 3 also shows the mean‘decrease and increaserwith an
'ovérall'a?efégé athail three levels. o o
L Tablé'BAiﬁdicéﬁes Fhaf‘thé fetail bfice isfmb?eA;tabie-théq»foq.ﬁg
and on?éree prideébin a relative séﬁSé.’ANoﬁ'only did the f.o.b. éndAon~
tfee prices change direction mofe ofteﬁ than the retail price, the per—
ceﬁtage changes were greatérVWith'the onftree'pricé showing the lérgest

percentage movements.



Table 3. Percent’ changes in 1emon prlces per carton at thé retail, f.o.b. and on-tree level,
1954-55 to 1974~ 75 - ‘ ' o '
Current Price.b Real ?riceb
Year Percent Perceht o | Percent ~ Percent Percent Percent
Change Change in Change in Change Change in- Change in
in Retail "F.0.B. On-Tree in Retail F.0.B. On-Tree

1954~55 -~ 1.6 - 1.8 - 9.6 - 3.5 - 3.7 ~11.5
1955-56 2.9 7.3 10.3 0 4ok 7.4
1956-57 3.1 -14.7 -28.6 - .5 -18.2 -32.1
1975-58 - 2.2 - 44 - 9.4 - 4.0 - 6.2 ~11.2
1958-59 - .3 7.8 17.1 - 2.3 5.8 15.1
1959-60 1.5 -2.3 - 3.8 - 4 - 4.2 - 5.7
196061 6.0 - 0 - 4.8 4.9 - 1.0 - 5.8
1961-62 - 3.1 A 1.6 - 4.6 - 1.2 1
1962-63 20.2 23.0 42,5 18.6 21.4 41.0
1963-64 ~13.5 =22.2 -39.5 ~15.0 ~23.8 ~41.0
'1964~65 13.0 17.3 22.8 11.1 15.4 21.0
1965-66 0 1.3 2.5 - 2.9 - 1.7 - .5
1966-67 2.2 64 12.5 - .9 3.3 9.5
1967-68 10.0. 11.9 - 15.3 6.1 8.0 11.4
1968-69 5.9 132 18.0 1.1 8.4 13.2
1969-70 8.9 1.6" 5.2 3.7 - 3.7 0
1970-71 52 8.4 4.3 .2 3.4 - .8
1971-72 5.2 - 4 - 4.6 1.0 - 4.6

- 808

0z



Table 3. (Continued)'

\«Current.Priceb‘

Percént

Real Priceb

Year PercéﬁtJ Percent Percent Percent Percent
€ Change _Change in Change in Change Change in Change in
in Retail F.0.B. - On-Tree in Retail F.0.B. On-Tree
1972-73 7.4 1.9 - 3.3 2.5 - 3.1 - 8.3
1973-74 ‘ 11.8>/ 20,1 R 29.6 3.4 11.7 21,3
1974~75 7.2 1 - 2.7 - -13.8 -2,2 -12.2 -23.1
a. Mean deéreases andviﬁcreases in pride? f
'Retail .- ~ F.0.B. On Tree
Current = Real iCurrent' Real Current Real
Decrease . - ~4.1 -3.6 . ~6.9 - =7.0 -13.0 -12.4
+9.1 +15.1 +15.6

Increase 7.4 T 45,3 +9.3

b. All percent changes Wérg calculated ih the following manner :

/x.t:f+X
2

Percent change = 'x_ - x t-1

, t t-1
t = time period

12z
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In real dollars, mean percentage increases were‘5,3, 9.1 and 15.6
for the respective retail, f.o.b. and on-tree price changes, while the
reSpective mean percéntage decreases Were'3.§, 7.0 and 12.4. Figure 1
illustrates the percentage changes in lemon prices from 1963-64 through
1974=75 in real dollars.

Comparisons Qf”percentage changes among the three price levels
may be misleading because of the différent Baseé. One technique that
-takes into consideration different bases and also indicates variation is
the coeffibient of variation. The,coefficient of variation is a relative.
measure that expresses the standard deviation as a percentage of the
mean (Steel and Torrie 1960). Tge coefficiént éf variation for the real
retail price series was 9.4 percent Whilé the coefficients for the real
f.o.b. and real on-tree prices We£e 33,7-pércent and 30.0 percent, re-—
spectively._‘This further éstéblishes:that the reéail price is relatively
V more stable than both fwo;b. and onftree prices.

ui‘Someigﬁ'the lérge-per@eﬁtage chénges in pricé_qép-bérexpiained.Bﬁ-
wég&her goﬁﬁi£ions théf éffected—ihe pfbdﬁcﬁibn»of leﬁéns'ih,Célifornié
and Arizoné, For example, the large price rise experienced in 1962-63
»waé partia;lyicaused'by_a severe Winter;condifidn aﬁd ﬁ;eezes in 1aﬁe
- December which,fesulﬁéd ig substantial f?uit,19?$°' By ?he same-éqken,
-tﬁéﬂfﬁiid&iﬁg }ear iﬁiﬁhich pricés décreaééd by.abﬁuf the~same.§ercentagé
as thej had risen the-year before may be partially attributed to a mild
wiﬁ;e: with no abnbrmal cold periods (Rock 1970).

Anéthef explanétion of the relative instability of the farm price
when compared to the retail price is the different elésticities of de-

mand at each price level. Thus a given.change in supply will affect
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Figure 1. Percentage changes in lemon prices per carton at retail,
f.o.b. and on-tree levels, 1963-64 to 1974-75.
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prices more at theefarm level than at the retail level. This important

- aspect will be more fully discussed in the last section of this-chapter;

Least-squares regressions were run in order to observe the cor-

. relation between the annual percentage changes at the retail, f.o.b, and
on—-tree price levels. The specification resulted in higher R2's and more .
signifieant "I" statistics than the method of first differences, a tech- -
nique also applied. In order to obtain a less ambiguous interpretation

of the "a" coefficient,-the ptice'series were deflated. The regressions
that were run were based on the data found in Table 3.

The resuits of the regressions are indicated ih the following

‘equations:

X, = a+bX, X, = -.0029 + 1..74457x2 RS = .962 (11-A)
’ _ 5 . . 22 ]
X, = a+bX, g - —.02103 + 2.15551%, R = .544 (11-B)
X, = a + bX, %, = .01053 + 1,25385%, R” = .585 (11-C)

percent of change in the real on-tree priée N

Xl
X

X, percent'ofichange in the real f 0. ba_prlce

X3

2 ‘e
The R™ values of the equations indicated a strong association

percent of change in the real retail prlce

-between—the‘pereentagevChanges in the on-tree (Xl)*and the f.o.b. price
o (A ) with somewhat weaker assoclations between on-tree (Xl) and retail VT -
prlces (X ), and f 0. b (Xz) and retall prlces (X e o
The intercept values of the regressions were not significantly
different from zero which indicates that if the independent variable re-
_mained constant the dependent variable would not change. In an eeonomic

sense this indicates that without any change in the retail price, the

f.o.b. and on-tree price would remain constant. In contrast, all "T"
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statistiés for the "b" coefficients-indicated-that they were significant-.
ly 'different from zero at the 99 pércent confidence interval.

These regressions also can be used to determine the price trans-
mission elasticity. Thus given a one percent change in the retail price,
the f.0.b. price would move in the same direction 1.25 percent (Equation
11-C) and the on-tree pricerwould move in the same direction 2.16 percent
(Eqﬁation II-B). Also, given a one percent change in the f.o0.b. price
the én—tree price would move in the same direction 1.74 percent (Equation
II-C). These elasticity coefficients measure the‘relative change .in |

prices from one market level to the next (George and King 1971).

Price Trends Over{Time

The most iﬁportént aspect of the investigation of lemon prices is
. the measurement of‘trend over the last tweﬁty years. Critics presﬁme
that the marketing order has "unduly‘éhhanced" the price of fresh lemons.
An\%nﬁestigatibn of priée moVéménts‘shoﬁldfheip Ciarify this‘iséﬁe.i Itl
shéﬁld'be kept in mind thét Whether,pf notfpﬁiceé of frésh'iemonsvha§e
incfeased, the estébiishmént of a direct causal linkage Betwéen the mar-

keting order and price increases would be extremely tenuous. Numerous-
factors other than market order activities influence prices.

‘Current Prices S B

Currént prices at thé retail, f.o.b. andron—t;ee level were
graphed over time (Figure 2). The retail price sths a relatively.
steepér movement when compared to f.o.b. and on—free prices.. All three
prices indicated an almost comsistent upward trend since the i963~64

season. This pronounced upward trend in prices since 1963-64 season
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suggééts a structural chénge in the ﬁarket that.appéars to coincide with
';the Japanese -elimination of iﬁport barriers on lemons in May 1964.

Japan is now the leading importer of U. S. lemons. To give an idea of
the effect. the elimination of import barriers had on the U. S. lemon in-
dustry, japan's imports from the U. S. accounted for less than one mil-
lion dollafs in the earlyvl960's; in fiscal 1974 the amount totaled 23,5
millioQ dollars (Fox, Cable and Jordan 1974, p. 10). Thisrincreage in
idemand»from tﬁe Japenese market could offer a partial explanation for the
- more pronounced upward movement of prices. The quantitative effect of-

. the Japanese market on U. S. prices ié being estimated in a theéis by
Heimpel (in prep.). | : ' A - .

One other possible explanation for the greater increase since the
1963~64 season may be .inflation. For this feason, prices in deflated
terms will be examined later.

In order to quéntify the observed trénds, ordinary least-squares
§egres§ions Were_rﬁﬁ~with the:retéiigff.o,b,-and oﬁftree'priceélas func; -
:gionstéf timé° -All monéféry ﬁalueé‘in~this;éasé were-eééressédAin cur-
‘rent dollars. Regression equations were fitted in linear, naturai logs,
:3,and first_differenceSg_ Tablé ﬁriﬁdiéates the[results of thé regreésions
using time periods l95§—54 thiough 1974~75 and l963~64 throﬁgh 1974-750! -
:V{Sinc;:£hérliﬂear eqﬁééiéns gévé-ﬁhé'best fiﬁ (higﬁeéé-Rg),_the§ are>£hé )
.only ones reported in Table 4. |

Table 4 confirms the upward trends observed in Figure 2. The
slépe coefficients for the regréésions run with the 1953~54 through
1974~75 time period (T54) indicate a more pfonounced rise in the retail

price (X3) than the f.o.b. (Xz)_or on—tree:(Xl) price.
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Table 4. Least-squares regression using retail, f.o.b. and on-tree
- prices in current dollars as a function of time.?

Equation Dependent Constant ' Time R2 Values
" Number Variable: Term Variable (Corrected)
1 X = .84688  +  .09620 T54 717
: (4.9350) (7.3626) |
(2) X = 1.24091 +  .17948 T64: .873
- (8.2177) - (8.747)

(3) X, = 1.84286  +  .15094 TS54 775
(7.9617) (8.5645)

(4) : %, = 2.39455  + .28892 T64 .957
_ - (17.572) (11.604)

(5) X, = 4.6735  + . .43764 T54 .838
(8.5256) (10.486)

(6) X, = 1.56515 +  .78857 T54  ,954
(17.148) (15.159).

a. Numbersin parentheses are "T" statistics

Xl = On-tree fresh lemon price

X2 = F.O. B packed prlce for fresh lemons
X3 = Retall price of fresh lemons _ o
54 = Time variable, .1953-54 through 1974-75
T64 = Time variable, 1963-64 through 1974-75

b. Numbersin parentheses are 31gn1f1cantly different from zero at a
one percent level. - . .
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By using semilogarithmic equations, estimations of average rates
of growfh in the three prices series can be obtained (Mills 1955). The
semilbgarithmic equafions indicated that:the retail price of fresh lemons
increased an average éf 4.4 percent per year between 1953—54 and 1974-75,
while fhe f.o.b. and on-tree price increased.A.O and 4.8 percent a year,
respectively,;v »’

The regression eduations that were run using the time period
’1963—64 through 1974~75 (T64) yielded higher R2>values and larger slopen
cqefficients (Equations 2, 4, 6 in Table 4). This indicétes that the
upward trend is more pronounced since the 1963-64 season. As validationm
of this difference in siope coefficient;, an F—teét indicated that all
estimated coéfficients for the réqent twelve year period (T64) were sig-
| nificantly different than the estimated céefficients for the total period

(T54) at a 5 percent -level.

. Realerices-
*-IheimévemEnt bf_ﬁﬁe défiéted pricéé at the retaJr‘.l,Af.p.lAn° and oh;g

treé levél,glso were gfapﬁéd.oVéf.time (Figure‘S). Current prices Wére
: deflatéd by the usé of the modified version of the G.N.P;'implicit price
: aeflaﬁor eXpl%iﬁéd in Ch;pter I and Aﬁpeﬁdix Table B. ﬁélﬁd-the 1963-64
N segséh'tie“ﬁeﬁail price shoWedﬁaiglightidbwnward movemenﬁ'as diﬁ[fhé -
'flo,b,’hﬁd on-tree prices. The following yearsrshcwed ahgradual movement
upwards in the retail, f.0.b. and on-tree prices. The margin between re-

tail and f.o.b. prices seemé to iﬁcrease in the latter period.

Again in order to quéntify these trénds, ordinary least-squares

regressions with the three price levels in real dollars as functions of
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Figure 3. Retail, £,0. b. and on-tree prices of fresh lemons per carton (38 pounds)., 1953—54 through
1974-75 (real dollars) :
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time were run. Table 5 contains the results of the-regressioné using the
time periods 1953~54 through 1974-75 and 1963-64 through 1974-75. All
regressioné in Table 5 are of linear form rather than first differences
or logs because of the better fit.

For the period 1953-54 through 1974-~75 the R2 values were rather
low at the f.0.b. and on-tree level (Equétions 1 and 3), accounting for
less than 25 percent of the variation between each price level and the
time variable. The R2 value for the retail price was .686 (Equation 5)‘
qqite a bit higher than the R2 values for the f.o.b. and on—-tree price.

Although the slope coefficients are all significantly different
from zero at the 5 percent level, they are'cbnsiderably smaller than
those obtained using current dollars. When the effect of inflation is
accéunted for, the upward mo&emgnt flattens out consideraﬁly. Visually
this is detectable by comparing Figures 2 and 3.

| Slope coefficients Were;examined fp;rreal and currenf dollarsr
using an Fe;est, $he cbefﬁ%cigntsuébtaiqed when usigg reél déllars were
) sigﬁificantij different from those obtained ﬁsing'curféht doiiars_at a’
5 percent level. _ | v

:4‘Using the time peridd 1963—64 through_1974—7§ yielded higher R?
.values at all,three.price‘leveis. The R?-valuéS'for Fhe on-tree level -
éﬁd f;o;b..leéel'were .37? aﬁd .529; reéﬁe@fivély, rathér loﬁ>bu£ éﬁb-
stantially higher than the 32 valués for the period 1953-54 through
1974-75. 1In tontrast the R2 value at the retail level (Equation 6)
indicated a fairly sfrong association. The significance levels of the
slope coefficients increased somewhat for the equations based}on 1963-64

through 1974*75 time period.



Table 5. Least—squareé regression using retail, f.o.b. and on-tree

prices in real dollars as a function of'time.?
Equation Dependent Constant Time R2 Valués
Number Variable ’ Term Variable (Corrected)
(1) X = 1.95720 -03831, T54 235
o - . (10.619) (2.7299)°
(2) X = 2.09479 .07857, T64 .377
(10.016) (2.7649)"
- (3) X, = 3.97566 .03968. T54 0222
(20.191) . (2.6467)P
(4) X, = 4.00422 .09782 T64 .529
(20.344) (3.6577) ¢
S X, = 10.29822 . 14594 _T54 686
(36.813) (6.8518)
(6) X, = 11.11049 . .24318 T64 .892
(9.5725)¢ ‘

(59.425)

a. Numbersin parentheses are "T'" statistics.
X1 = On-tree fresh lemon price

2. = F.0.B« ‘packed priCé'for’fresh lemons

“pd
|

‘X3 = Retall price of fresh lemons B V_f¥’
time variable, 1953 54 through 1974 75
time variable, 1963-64 through 1974-75

+3

19)}

&~
il

T64

b,—:Signifiéantly differentrfrom zero at a fi&e percent level.

Co Significantly different from zero at a'one-percent>leﬁe1.
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Semilogarithmic equatiens;were.used in the estimation of the
average rate of growth»of the-three price series in real dollars. .The
equations indicated that the real retaii price of lemons increased 1.2
percent a year while the f.o.b. and on;tree priees increased .9 and 1.6
percent a year Between'1953—54 through 1974-75. »When the time period
was shorteﬁed to 1963-64 through 1974-75 all three price series showed
an increasing rate of growth. The retail price averaged a 2.0 percent
'yearly increase while the f.o0.b. price increased 2.2 per‘cent° The on—
tree‘price showed the largest increase with a 3.3 percent annual move-

ment.

Lemon Prices and the,General Price Level

This sectidn.investigates'tte relationship between movements-in
the general price level and the tetail, f.o.b. and on-tree prices. The
' purpose is to determine 1if lemon prices are related to general price
lleyel movements (inflatidn;'deflatioa) or ifrtﬁey behave independentlf,
| The technlque used an thlS sectlon is taken from a paper pre—
sented by Robert S. Flrch (1975) to the Western Agricultural Economics
Assoc1at10n. Part of Flrch s paper examlned the relatlonshlp of the re-
- tail eost of foed and the general price level. The technlque was adopted
:.1n thls sectlon. Ba81cally, it 1nd1catesrthe assoc1atlon between—lemon
pricesrand the general prlce level by stlpulatlng the prlee as a function
of the general price level. |

The GnN,Pkrimﬁlieit price deflator was used as an indicator of

the general price level. Percentage changes were calculated in the same

manner as preceding sections (Table 3) where the midpoint between the’
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beginning point of a change and end point served as the base. The per-
Centage changes in the G,N.P, implicit price deflator indicated the move-
ment in the general price level. Simple least-squares regressions were
run with all three price leveis as a function of the general price level.
The time period used in these regressions was 1953~54 through 1974—75.

Table 6 contains thé results for six equations. The firSt-three utilize
the gegeral price level as the only independenf variable., The low Rg
values for Equations 1 through.3 indicatera verf weak association between
the percent changes in the general price level and prices at the retail,
f.o.b. and on—tree le\}els° As indicated-in‘Table-6, none of the esti-
mated coefficients were significant.

In an effort to test an additional hypothesis and to improve the
statistical results, another ipdependent,variable was introduced: <£fresh
domestic shipmentsob_Whep dealing Withrone commodity, fluctuating sales

: of the particular commo&ity may iﬁflueﬁcé price'movementsrtq the point
wﬁere any relatioﬁ betwéén lemon pricermgvementg‘and the general price
“level are ﬁéak;_iieést¥sqqafes'fegressibﬁs were run using this additionair
variable and the resulté are alsp presented in Table 6. The R2 values
- obtained using the édditional variablg did not ipprove very much}, They
are still too low to indicate any significantAassociatidﬁ_between changésr
in_thé:generalbﬁfiée lefélxaﬁd-the”ret;ii,lf.éob; and oﬁ—;rée pficéso in‘
fact, all R? values were not significantly different from zero as deter-
mined by the use of an R table (Steel and Torrie 1960).

The low R? values and the insignificance of the estimated coef-.

ficients suggest that association between percentage movements in the
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Table 6. 'Least-squares‘regression with percentage changes in retail

f.0.b. and on—-tree price of lemons as a function of the
general price level and domestic shipments, 1953-54 through

1974-75.2
==

. Equation Dependent Constant : . R™ Values
Number  Variable Term Independent Variables (Corrected)

(1) ,Xi = ,00428 + 1.09836 X.4 .079

(2) X, = ,00389 + .86407 Xﬁ .018

(3 X3 = .00754 + .65586 X4 .046

(4) X1 = ,37425 f .20509 X4 - .000026 XS' .123

(5) X, = (64337 - .67989 X, - .000044 X .042

(6) X3 =1,1097 - 2.0052 X4 - .000076 X5 .013

ao

Numbers in parentheses are "T" statistics.

P
n

percentage change in retail price

Xi = percentage change in f}o.b.-price

) Xé = percentage chénge.in>onftIEe-price .

-Xﬁ« = percentage change in the general price level _
X = fresh production which entered the dqmes;i? market

All estimated coefficients are not significant at any appropriate
level. -
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general price level (inflation, deflatidn) and price movements of lemons

is essentially nonexistent.

Lemon Prices. and the. Marketing Order

The iemon industry has operated under a marketing order since
1941.. The inflﬁence of the marketing order on prices cannot be deter—
mined by comparison Witﬁ a period when the order did not exist. Numerous
_technical and structural changes.have occufred in the industry that make
'such an approéch invélid° In lieu of this, récent price movemenfs are
analyzed in terms of the possible association with the marketing orders’
activities.

The marketing order purports to offer tberdomestic consumer a
steady supply of fresh lemqns at a reasonabieAprice without wide fluctua-
"tions in price.r-In this respect the marketing order may have had some
positi&e effect in reducing instability in the retail market. This is,
of coﬁrsé, relétive only.fo.the other.two'price ievéls,"The section onr
ériéegétabiiity,inéicate&;thét When,stabiiity’is measured in resﬁéef to
aﬁﬁuélfpércentége?price éhanges\and with the coefficient of variation,
“fhe refail price was more stable in a relative sense than the f.o.b. or
éq—trée'price.' ‘ |

'!ffTh§;ﬁaigéting or@gf$5?§U¢c§és'infgﬁaraqfeéfﬁg a fair and féésoﬁ;j5f

aﬁle-refufn to the gro&ef and takiné'out some of;fhe insféﬁility at the
on~tree price level has been questionable when compared to the retail
'mérket,"Withoutbaccurate cosf data therquestion of a fair and reasonable .
return is a meaningless question. What is a fairfreturn at the retail or

on-tree level at this point is completely subjective. The relatively
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greater price instability exﬁefienced at .the on-tree level in comparison:
to the retéil leveifshould nét be.intefpretéd.gs alfailure of the mér-
keting order. 1In order to label the marketing order é success or failure
or any type of cauéal.agent in regards to stébility you would have to
have a period in which the order aid not exist for which comparisons
could be made. Some explanation of the gfeater instability at the farm
iével when compared to the retail level may be based on theoretical
'grdund. Generally, elasticities at the farm level are more inelastic
than reﬁail'price elasticity, thus a given change in supply will neces-
sarily change prices more at the farm level than at the retail level.

Theoretically under ceteris paribus conditions any change in supply will

change prices more gtﬁthe farm level in a reiatiﬁe sense when compared to
-the retail level.

With the above in mind it is difficult to directly link the mar-
keting ordersﬂ ac#ivities_ggihaving a‘stabiliziﬁg or unstabilizing effect
on the reéail or farm prices.‘ |

| 'Thé basic beheféétérs of markétiﬂg’o?dérS'wéré to be the gfowers,
bu£ ﬁhe data suggests that the marketing order is not very successful in
: keepigg énftrée»retqrné in line with ‘the retail price in an absolute
sense° AIt;ié also possible‘that’aalaige percentage of the retail price
7ié éohtrdilé& by'féféés ouﬁéide>theié€opé ofrthe markéfiﬁg'bidefgf The
latter seems most logical given the results of this.chapter.

Criticism has been leveled at the lemon.marketing order for en-
hancing prices by.ﬁse:of the rate of flow provision. - The data om price
trends indicate that the retail price in reél dollars has increased on

average about 1.2 percent annually from 1953-54 through 1974-~75. The
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period from 1964-65 through 1974~75 showed én average annual increase of
2.0 percent. The problem now becomes more subjective,.are these price
movements indicative of undue price eﬁhancemeﬁts? If we did grant this
as-undue price enhanéement, we still at this point, cannot attribute this .

price movement to the marketing orders activities.



CHAPTER III
MARKETING MARGINS

The specialization of agricultural production in afeas geograph-
ically disfant from the consumer has created a large and exbensive agri-
“cultural marketing system (Shepard 1958). Shepard's observation seems to
hold'true ¢Specially in the case of lemons. Virtually all of the domes-
tic shipments of fresh lemons originété from the California and Arizona
grea, with California being by far the majoriproducing sFate, The notion
of a large and expensive marketing system is refleéted in the analysis of

the marketing margins in the lemon industry;

| The basic objective'of this chapter is to examine the marketing
margins'in the lemon industry and to isolate their éffect on the retail
price of fresh lem.on-s° Sipﬁe,reﬁéil éndif;o{b;.pficés afé‘influeﬁced by
] méfgin mo&éments,vﬁrehd aqai§éis‘i§,ﬁsefulrin detéfmining fhe efféét of
the margins on the retail bfice,- Ordinary léast—squares fegreséioné with
time as the indeﬁendeﬁt Variable will indiéate how margins'have moved

over time. Secondary objectives of this chapter deal with basic market-

ing margin interrelationships

and.thé réﬁéil‘pfiééé-and ﬁaréins in fhreér
metropolitan centers; New Yofk>¢ity, Chicag&, and—Atlanta; |

The analyses of margins énd retail prices will center on how
much of the retail priceAi;-Eomposéd of by the ﬁarketing marginé, and

attempt to discover if any trends are apparent. The analyses of margins

39
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and pricee'in,the three cities give an idea as to how retail prices and
marketing margins differ from area to area.

Conceptnally, margins are the difference between certain price
levels. In the lemon industry the difference between the fresh on-tree
price and the f.o.b. price is the picking, hauling, packing and Seliing'
margin (PHPS). This basically measures what happens from the farmer to
the packing house. The Whoiesale—retaii margin (WRM)Vis the difference

between the f.o0.b. price and the retail price. Some components of the
WRM are energy costs, storage, transportation and:labor. Together the -
PHPS margin and the WRM equal the gross margin (GM) . Since all price

levels are concerned only with fresh sales, the margins only represent

the marketing of fresh lemons.

Marketing Margin Relationships

The marketlng marglns were examlned from 1953 54 through 1974-75.
Table 7 contalns the retall f 0. bu and on-tree prlces along Wlth the GM ':
WRM and the PHPS margln, V »

Table 7 1nd1cates that'the GM'averaged ahout'SO percent of the
retall ‘pPrice for the twenty—two year perlod° Of the tWormajor components
of the gross margln, WRM is by far the largest, fhe WRM averagedvaboutrr
,:63 percent of the retall prlce Whlle the PHPS marglnlcomprised, bn-an
‘average about 17 percent of the retall price. -

-Examinatiqn of the data in Tahle 7 suggested‘that the PHPS margin
as a pereent of theiretail brice hasvbeen declining. This hypothesis was
tested using ordinary least-squares analysis with time as the independent

variable. The result of the regression is as follows:



Table 7. Californla and Arizona lemons, retail f.o.b., on-tree returns for fresh use, wholesale-
retail margin, picking hauling packlng and selling margin, and gross margin, 1953-54
through 1974-75. .

Wholesale- Petéént; : SRR Picking Percent Picking ’ ) Percent Gross

Year
November— §e§:ila " Retaill . Wholesale F.0.B. . Hauling Hauling Packing On-tree Gross Margin of Re-
October riee Marginb Retail Margin Price ¢ Packing Selling of Re-— Returns® Margin® tail Price
. : of Retail Price selling?  tatl Price
1953-54 - $ 6,92 $ 4.09 59.1 .- 82,83 $1.20 17,3 $1.63 § 5.29 76.4
1954~55 6.81 4,03 | 59.2 .. 2,78 1.30 19.1 1.48 . 5.33 78.3
1955-56 7.01 4,02 57.3 2,99 1.35 19.3 1.64 5.37 76.6
1956-517 7.23 4.65 '64.3 © 2,58 1.35 18.7 1.23 6.00 83.0
1957-58 7.07 - 4,60 65.1 2,47 1.35 19.1 1.12 * 5.95 84.2
1958-59F 7.05 4.38 - 62.0 ‘ 2.67 1.34 19.0 . 1.33 5.72 81.1
1959-60 7.16 4.55 -63.5 Co2.61 1.33 18.6 1.28 5.88 82.1
1960-61 - 7.60 4,99 65.7 2.61 1.39 - '18.3 1.22 6.38 84.0
1961-62 7.37 4.75 64.5 2.62 1.38 18.7 1.24 6.13 83.2
1962-63 9.03 5.73 63.5 . 3.30 - 1.39 15.4 1.91 7.12 78.8
1963-64 7.89 5.25- 66.5 T 2,64 1.36 17.2 1.28 6.61 83.8
1964-65 8.99 5.85 65.1 3.14 . 1.53 17.0 1.61 7.38 82.1
1965-66 . 8.99 5.81 ¢ 64.6 . 3.18 1.53 ’ 17.0 1.65 7.34 81.6
1966-67 9,19 | 5.80 . 63.1 A 3.39 1.52 16.5 1,87 .7.32 79.7
1967-68 10.16 6.34 62.4 "3.82 1.64 ' 16.1 - 2.18 7.98 78.5
1968-69 10.78 6.42 59.6 4.36 1.75 16.2 2.61 8.17 75.8
1969-70 11.79 7.36 62.4 ) 4,43 1.68 © 14,2 2.75 9.04 76.7
1970-71 12,42 7,60 .. 61.2 ’ 4,82 - 1.95 15.7 2.87 9.55 76.9
1971-72 . 13.08 8.28 63.3 © -4.80 2,06 15,7 - 2.74 . 10.34 79.1
1972-73 14,09 9.20 65.3 - 4.89 2,24 15.9 2.65 11.44 81.2
1973~74 15.86° 9.88 62.3 5.98 2.41 15.2 3.57 12.29 77.5
1974-75 17.05 11.23 65.9 . . 5.82 2,71 15.9 3.11 13.94 81.8
X = 63.0 B ‘ X=17.1 : X = 80.1

a. Source for the retail price is U, S.'ﬁepattmentiéf'Agricultute! Economlc Research Service (1976).

b. Wholesale-retail margiﬁ derived by taking the F.0.B. price froﬁ the retail price.

¢.' Sources are U. S, Department of. Agticulture (1962 and 1962 75)

d. Picking, hauling, packing and Belling margin derived by taking the on-tree returns from the F 0.B. price.

e, Groas margin is the summation of the wholesale retail margin and the picking, hauling, packing and selling margih.

f. Prior to 1958~59 prices only .for California lemons.

%7
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x, = 193 - .001943 T54 R% = .676 (ITI-4)

=-(50°746) (-6.6972)

The vériable X1 representé the PHPS margin as a peréentage of the>retail
price. T54 is the timg variable and the numbers in pérentheses are tﬁe
"T" gtatistics.

The above fegfeséion cbnfirms fhat over the twenty-two years
under study the PHPS margin as a percent of the retail'price has been
declining. The estimated coefficients'were significantly differént from
zZero at_thé'one percent level of significance. In an economic sense
th;se results indicate that.thé operations that are involved in the PHPS
margin are becoming relatively more efficient.

Tébie 7 suggests that the WRM and the GM as a percentage of the
refail price have not shoﬁn anj observable trends over the study period.
To validate this, both the GM and the WRM wererused in regressions with

time as the independent variable. The results of the regressions are as

follows: .

X, = .61629 +  .001189 T54 R® = .053 (II1-B)

- (58.226) - (1.4764) - ) e
X, = 80969 - .000754 TS4 R®=-.017  (III~C)
(65.969) (-.80642) '

XZ = WRM as a percentage of the retail price

X3 = GM as aféeféeﬂtaée of the retail price_::'~

T54 = time variable

' The figures in parentheses aré the "T" statistics.

These regreésions support the observation that as a percentaée of

the retail Price, thé GM and ﬁhe WRM have not shown any trend. This



43
conclusion is based on the insignificance of the estimated (b) coeffi-
cients and R2 values which are'not significantly differeﬁt frbm zerod.

To determine how much the WRM and the PHPS margin has changed in -
the last twenty-two years, eleven year averages were calculated. Appen—
dix C lists the deflated values for-ﬁhe retail, f.o.b. andion—tree price
levels along with the three margins for fresh lemons. Data from Appendix

'C indicate that from 1953-54 through 1963-64, the retail price averaged
$11.10 per 38 pound carton while from 1964-65 through 1974-75 it averaged
$12;86~pervcartone The retéii p;ice increase of $1.76.in real dollars
can be partially'attributed to the WRM.which increased $1.17. Averages
for tﬁe WRM were $6.96 per carton for.1953—54 through 1963-64 and $8.13
per carton for 1964-65 through 1974—75°

Comparison of eleven year averages for the PHPS margin shows an
increase of 3 cents. Averages were $2.02 per carton for 1953-54 through
1963~64 and $2,05 per caitdn for~l964+65 th:§ugh 1974f75°A Therefore, of
the $l.76:in¢rease in the retail price per éarton,_$l.20_or 68 percént of
fhé:iﬁcréase is éséociated with inc:éases,in the marketing margiﬁs. - The
remainingAincrease of $.56 in the retaii price per carton was reflected

~in the on;tree price. '  4~ - o -

Marketing Mérgihs Over Time

The movement of the marketing margins over time was tested using -
deflated values and least-squares fegressions, Linear equations yielded
better R2 values and higher "T" statistics than logarithmic or first dif-

ferences. Table 8 indicates the results of the regressions using the two
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Table 8. Least—squares;regregsiqn with deflated marketing margins as
: a function of time.
Equation Dependent Constant Time R2 Values
Number Variable _ Term Variable (Corrected)
(L Ml = 2.01846 + .00137 T54 -.040
(50.006) (.44578)
(2) 1 = 1.90942 + .01925, T64 ArS
v(39,952) (2.9639)
(3) M, =  6.32256 + .10626CT54 .787
' (40.193) (8.8722)
4) - M, = 7.10627 + 14536 T64 772
| (41.109) (6.1887)°¢
(5). M, = . 8.34102 +  .10763_T54 .751
' (47.316) (8.0191)
(6) M3, o= 9.01569 + - 16460 T64 .768
(45.554) '

(6.1211)€

a. Numbers in parentheses are "T" statistics.

!

=
Il

2 -wholesale retail margin (WRM) -

=R
[

3 = gross margin - (GM)

H oA

_Significantly

significance.

Significantly

significance.

5, = time period with 1954
g4 = time period with 1964

picking, -hauling, packing and selling mafgin_(PHPS)

different from zero at the five percent level of.

different from zero at. the one.percént level of
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time perieds, the first 1953—54 through 1974-75 and the second 1963-64
through 1974-~75.
Equation 1 of Table 8 suggests that the PHPS margin has not shown o
any eignificant trends ovet the twenty-two year period as indicated by
the insighificant time coefficient. A different result is obtained when
the time period is broken in half. Equation 2 suggests that since 1963~
64 the real PHPS margin has trended upwards. Although the R2 value is
low (.414) the estimated toefficient for the time variable is significant.
| The equations which deal with therWRM movement suggest that the |
real WRM is moving upward over time. This is true for both time periods,
and all estimated coefficients were significant and both of the R2 values
were greater than .770.
As expected, the GM showed the same upward movement as the WRM.
Since the majority of the GM is made up by the WRM any trend ih the WRM
Will,have.a ﬁajor'iﬁfluence-onTthe GM.i

All 1nd1cat10ns p01nt to the fact that in real dollars, the WRM

"ahdréﬁ are trendlng upward over tlme° The data are someﬁhat questlonable
in regards‘to the PHPS margin. The importance of upward movements in the
GM and espec1ally the WRM is that some of the increase in the real retall '
_prlee is . due to 1ncreases 1n.the cost of marketlng. -This does not exon—..;v
erate the marketing orders_rimpaCtron the retail,priee; hﬁt aoes'eubport'
the arguhent that most of the retail price increases are due to increases
'in the WRM.

Ih ordet to test how the WRM and the alloeation of fresh lemons
to the dqmeetic market affect the retail price, a least-squares regres-

sion was run. The result as follows is in linear form. _
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X, = 3.1374 + 1.2783 X, - .00006 X,  B® = .847 (III-D)
= (.91032) (5.6637) (=.42474)
where: Xl = the real retail price o% ﬁfesh lemons per carton
X2°= the real WRM margin per carton | |
X3 =‘allocétion of fresh lemons in thé domestic market

The value in parentheses are "T" statistics.

The estimated equation (III-D) indicated ﬁhaf from 1953-54 thréugh
1974-75 the only significant variable was the WRM. The qﬁantity variable
was_insigﬁificant; this is especially important because of critics élaim
éf priée enhanceﬁent by way of sﬁpply regulation under the marketing oxr-
der. In this particular. case when supply and the WRM mérgip.aré stipu-
lated as indepéndént variables, the result seems;to partially dispel the

notion of supply regulation and higher prices°

Marketing Mérgips_forVSelected Cities

Agéiyées of’three;cities,in;respectrto their»mgrkeﬁing m@rgins
and:rgtaii price movements were unde?taken in an effort to e#aming how
T’ieﬁoﬁ priées and ﬁérging differ frém'aféaAio a&eéu 'Thé théee cities afe
New >Yo-rk, Chicago and Atlanta. These cities represent areés geograph-
igaliy separated and all_a;e majoréconsumption éenﬁers for frésh»lemonsf

Thg>retail prices in selecféd ciﬁies WeréAcalcu}ated as the éverf_
agérdf moﬁlhl§ pgicés?ﬁeightéd B§ tﬁéif‘re"si)ecﬁiveLm.onthl;unloads‘.° Re;  '_
tail prices were obﬁained from unéublished recordsrof the Economic Re-
search Service of the U. S. Department,of Agriculture (1976). A common -
f.0.b. and oﬁ—tree-price_was used in the analyses of the three cities.
As explained earlier, the margins.represent the differences between the

three price levels. Transportation costs represent rail charges on a
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per carton basis, shipping weight 40npounds,nwith 1,000 cartons ner car
originating.in.Ventura, Californla° Transportation costs are included in
the wholesale~retail margin but are listed separately in order to study
their movement;. Transportation costs (rail charges) were not computed
for Atlanta since it receines the majority of its fresh'lemons by truck.
Tables 9, 10, and llAindicate prices, margins, transportation costs and
appropriate percents for New York City, Chicago, and Atlanta, respec-—
'tinely,-from 1963—64 through 1974-75. All prices are in current dollars.

| kRetail'pricevincreases were experieneed in all three cities with
Atlanta showing the greatest'increase in an absolute and relative sense
within the time period under study. The retail price in New York.in
1974-75 increased 110 percent over thell963—64 level. Increases for the
same time period in Chicago and Atlanta were 144 percent and 162 percent,
respectively. In absolute terms, Chicago experienced the highest retail
prlces from 1971-72 through 1974- 75, w1th Atlanta second and New York
hav1ng the lowest retall prlce for three out of the last four seasons
under study° ThlS'seems odd<given the hiéher transportation costsvas~
sociated with New Yorh. Somewhere.in the WRM either labor or other costs
have,offset‘thls{ |
t_,The-retail valueoin,NeW York City on a per carton basis showed
an average lncrease of‘ld'eentsvber cartonvper'season.slneeh1963—é§;
~ Chicago showed an average increase of 90 cents and Atlanta indicated
the highest average increase, 92 cents per c_':arton-per.season°
The WRM tended to behave in the same mannerlas the retail price.

Atlanta experienced the fastest growing WRM with Chicago second and New

York third. Average increases in the WRM per carton per season were 44



Table 9.

Lemons:

1963-64 through 1974-75, New York City, current dollars.

season average prices, margins, costs and returns, for fresh domestic use

- Picking Hauling

" Year Retai% Retal ' Wholesale Retail Margin® . Tranaportationef PackingPSsllingf ' On-tree Returns?
NSZisgzz— ,Ejégﬁnd Z:itsn - Carton Pe;::ziiéf' F;O%B; Packedd Carton Pe£§i2§10 Carton e;:igilof carton Percent Retail
1963-64 21.0.. $ 7.66 - $ 5.02 65.5 $2.64 $ .97 12,7 $ 1.36 17.8 $1.28 16.7
1964-65 24.1 ' 8.79 5.65 64.3 T 3.14 .97 11.0 1.53 17.4 1.61 18.3

~ 1965~66 24.3 8.86 5.68 64.1 - 3.18 .97 10.9 1.53 17.3 1.65 18.6
1966~-67 25.3 9.23 5.84 63.3 3.39 .97 10.5 1.52 16.5 1.87 20.3
1967-68 26.8 9.78 .ﬂ: "~ 5.96 60.9 3.82 .99 10.1 1.64 16.8 2,18 22.3
1968-69 28.0 10.21 ‘ 5.85 57.3 4:36 1.02 10.0 1.75 17.1 2.61 25.6
1969-70 32.0 11.67 s 7.24 62.0 | 4443 1.09 9.3 1.68 14.4 2.75 23.6
1970-71 34.5 ‘12.59 7.7 61.7 ' 4,82 1.21 9.6 . 1.95 15.5 2.87 22.8
1971-72 34.8 12,70 7.90 62,2 4,80 1.24 9.8 2.06 16.2 2.74 21.6
1972-73 38.2 13.94 . 9.05 . 64.9 _ 4.89 1.24 8.9 2.24 16.1 2.65 ° 19.0
1973-74 43.9 16.01 ° .1 10.03 62.6 . 5.98 1.46 9.1 2.41 15.1 3.57 22.3
1974-175 46.1 ' 16.09 e :‘10,2; 63.8 5.82 1.64 10.2: 2.711 16.8 3.1 15.3

a. Twelve-month weighted average (Nsvember-Octobsr) is from U.'S, Department of Agriculture, Economic Research Service.(1976).

b. Value adjusted to allow 4% loss incurred during marketing.

¢. Wholesale retail margin derived by taking retail value winus’ F.0.B. packed price.

d. On-tree return and F.0.B. pfices obtalned from U. S. Department of Agriculture (1962 and 1962-~75).

e. Rall charges taken from monthiy charge weighted to an annual charge.

Origin Ventura, Calif.

f. Picking, hauling, packing and selling derived by‘taking the F.0.B. price minus the growers.

8Y



Table 10.

Lemons:

season average prices, margins, costs and returns, for fresh domestic use
1963-64 and 1974 75 Chlcago, current dollars.

Picking Hauling

Year Retail Retail ' Wholesale Retail Margin® a Transportation®. Packing Sellingf On-tree  Returns®
Ngzﬁ:tz;- i;tgﬁ:d Zzizzn | Carton“ Pe;zigilof F,0.B. Packed Carton Pe;g:zilof Cartan Pe;::z;laf carton Percent Retail
1963-64 20.8 $ 7.59 $ 4.95 65.2 $2,64 $ .94 12.4 $1.36 17.9 $1.28 16.9
1964~65 24.7 9.01. 5. 87. 65.2 3.14 94 10.4 1.53 17.0 1.61° 17.9
1965-66 24,2 .8.83 5.65. 64.0 3.18 .94 10.7 1.53 17.3 1.65 18.7
1966-67 23.8 8.68  5.29 60.9 3.39 .94 10.8 1.52 17.5 1.87 21.5
1967-68 27.0 9.85 6.03 61.2 3.82 97 9.6 1.64 17.0 2.18 22.1
1968~69 29.0 10.58 6.22 58.8 . 4.36 1.00 9.5 1.75 16.5 2.61 24.7
1969-70 30.6 11.16 6,73 60.3" 4.43 1.06 9.5 1.68 15.1 2.75 24.6
1970-71 30.5 11.13 - i 6.31 56.7 4.82 1.18 10.6 1.95 i7.5 2.37 25.8
1971-72 39.1 14.26  9.46 66.3 4.80 1.21 8.5 2.06° 14.5 2.74 19.2
1972-73 42.8 15.61 ©10.72 68.7 4.89 1,22 7.8 2,24 14.4 2.65 17.0
1973-74 49.5 18.06 12,08 66.9 5.98 1.39 7.7 2.41 13.3 3.57. 19.8
1974-175 50.7 ' 12.68 68.5 5.82 1.59 8.6 2.71 14.6 16.8

18.50

3.11

a. ‘Twelve-month weighted average {(November—October)-

b. Value adjusted to allow 4% loss incurred during marketing.

c. Wholesale retall margin derived by taking retall value miﬁus F.0.B. price packed.

d. On-tree return and F.0.B: prices obtained from the U. S}-Department of Agriculture (1962 and 1962-75).

e. Rail éharges taken from monthly charge weighted to an annual charge.

f. Picking, hauling, packing and selling derived by taking the F,O.B. price minus the growers return for fresh sales.

Origin Ventura, Calif.

6%



Table 1l. Lemons: season average prices, marglns and returns, for fresh domestlc use 1963-64
through 1974- 75 Atlanta, current dollars.

Picking Hauling

Noi::Eer~ Eiizi% “ siiziﬁl -..Wh°13851e Re;ztie:irizn 'ftO B I’ackedd ' PaCkiﬂﬂ gstttzgeof . fGrovers gﬁiz:ﬁidof
October ¢/p6und‘ ' carton: . CarFon ) Retaill . R - Carton Retail Caxrton Retail
1963-64 ©18.6 $6.79 . $.4.15 . 6L.1 ' $2.64 $1,36 20.0 §1.28 18.9
1964-65 ' 20.8 759 . . 4asT . s86 - 3 153 20.2 1.61 - 21.1
1965-66 20.5 7.48" 4,30 57.5 3,18 1.53 20.5 1.65 22.0 -
1966-67 21.4 7.8L. 4.42 56.6 339 1.52 19.5 1.87 23.9
1967-68 22.7 8,28' | 4.46 539 ‘ 3.82 1.64 19.8 2.18 26.3
196869 - 26.6 8.97 . ' 4.6l 514, 436 1.75 19.5 2.61 291
1969-70 27.0 9,85 5.42-  55.0, . ka3 1.68 17.1 2.75 27.9
1970-71 32,9 12.00 7.18 59.8 4.82 1.95 16.3 2,87 23.9
1971-72 35.6 1299 8.19 63.0° 4,80 2.06 15.9 2.74 21.1
1972-73 38.8 . 1415 9.26 654 - ' 4.89 2.24 15.8 2.65 18.7
1973-74 42,7 15.58° - 9.60 . 61.6 5,98 2,41 15.5 3.57 22.9
-1974-175 48.8 17.80 11.98 67.3 5.82 2.7 15.2 -3.11 17.5

a. Twelve-month weighted averagel(Nbvember—October).

b. Value adjuéted to allow 4% loas‘incurred dufing markeﬁing.

c. Wholesale retail margin derived by taking retail vaiue minus F;O.B. price packed,

d. On-tree retufn and F.0,B. pricés obtained. from the U.‘Sf Department of Agriculture (1962 and 1962-75).

e. Picking, hauling, packing and selling derived by taking'the F.0.B., price minus the Growers return for fresh sales.

08
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cents in New York, 64 cents in Chicago aﬁd.65 ceﬁts in Atlanta. Dividing
the series into two sik;year periods in order to -determine if any sig—i
nificant changes occurred in the WRM%rétail price ratio, indicated that
as a percentége of the retail price, the WRM showed no Frend in New York.
The same is not true in the case of Chicago and Atlanta in thch the WRM
showed an increasing percentage of the retail price.

The PHPS margin as a percent of the retail value decreased in all
4three cities. Six year averagés for New York indicated that the margin
és a percent of the retail vai;e decreased from 17.2 to 15.7 percent.
Chicagd's margin decréased from 17.2 to 14.9 percent with Atlanta's mar-
gin as é percent of retail wvalue decréasing from 20.0 to 16.0 percent.

_Transportation charges increased at an average of 5 cents’per
-carton per séason in New York and Chicago. Transportation cost as a per—
centagg‘of retail value fluctuated in both New York and Chicago, but com—
paring six year averages it decreased»ffoﬁ‘10.9 to 9.5 and 10.6 to 8.8
' pefdenﬁ,qﬁ_rétail valuérfar_New York and Chipago;_;espectively. Tfans—

pbrtatidn'cbsts'are illustrated in Figure 4.

- Marketing Margins and Prices -

Lbéta ﬁhéégghédf ;ﬁis chaftef in&iéatédrfﬁét moveiénts iﬁrthe GM
) démiﬁéiﬁénée %éfailiﬁricési Tﬁié<i§:£rug espééiéilj.iﬁ.the Qésé ;f the
WRM; Pasf incrééseé in the.feféil pricevcan bé partially aﬁtribﬁtéd to
increases in théAWRM. AWhen eleven yearraverages of the realAretail price

per carton were computed, $l,20>of the $1.76 increéase was due to the mar-

gins. Of the $1.20 increase in the GM, $1.17 was due to the WRM.



(CURRENT)

$/ 3 POUND CARTON

Figure 4.

1.80r- M yew vork crry

03 CHICAGO

1.60 —
.40 -
1.20.
%
.80 -
.60 —
% %
.40 -
.20 -
67. 68 69
68 69 70
SEASON

Rail charges from Ventura,

California to New York City and

Chicago on a per carton basis (38 pounds).

52



53

The WRM has had a large influence in price increases over the
past twenty-two years. In an absolute sense the WRM has tfended upward>
although as a percentage of the retail price it has remained fairly con-
stant. |

The PHPS margin Has decreased over time when measured as a per-
centagé of the retail pricé° In real dollars the PHPS margin in an abso-
"lute sense has not shown any significant trend with the exception of a
'.slight rise since 1963-64.

The lemon marketing order does not influence movements in the
marketing margins; at least in respect to the WRM. Equation ITI-D indi-
cated that when WRM and the domestic shipment of fresh lemons were stipu-
. lated as independent variables and the retail price as the dependent
variable, the only significant variable was the WRM. The'rate of flow
provision has drawn‘most of criticism directed toward ;he marketing order.
Critics have,chargéd that through supply control the marketing qrder has
"unduly enhanced" .the priéebof-ffeéﬁ lemonsfi‘Equatiqﬁ III-D seems to
contradict fhéée éharégs aﬁd'impiiés théﬁ the dissoluti;n of the,market;7

~ ing order will have a much smaller effect than critics presume.



CHAPTER IV

MARKET ALLOCATIONS AND THE SIZE
DISTRIBUTION OF DOMESTIC SALES
Because of the operations of the marketing order, it is possible

to'identify three major outlets for lemons: the fresh domestic market,
which includes the United States (excluding Hawaii) and Canada; the ex-
port_market,IWhose major importer currently is Japan; and the processed
market in wﬁich lemon juice, lemonade and other products are produced.
Provisions of the marketing order apply directly to thé first outlet..
The volume of fruit going into these outlefs has undergone significanf
changes since 1953-54. Because of the’ipdirect effects of supply manage-
ment and s;abilization by means of the marketing”order,»analysis of

changing allocations will be'benéficial’in evaluating the order and in

Vi .

éuﬁséquent analyses.
Per{éapita éonsumptionvand-expéﬁditﬁres Will.be inveéfigated ié -
an éffort to determine if they have changed over timé5 " Since the Lemon
Mé;kgting Order qperaéés under a minimum_size reduifemént, anrénaIYSiéJ
-of the domestic sales of fresh lemons and their distribution by size will

be ﬁfesenﬁéd.

» Fresh Domestic Shipments

Shipments into the domestic market were eﬁamiﬁed,for the period
1953-54 through 1974-75 for both winter lemons (November-April) and sum-
mer lemons (May-October).

54
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Table 12 indicates the fresh doméstic shipments of summer and
winter. lemons and their percentage of total shipments for the twenty-two
year period. Fresh domestic shipments for both winter and summer lemons
have shown a decreasing trend in both an absolute sense and a relative
'sense, with the decline being much more pronounced for_sﬁmmer lemons.

The long run average of winter lemons allocated into the domestic
market has been approximately 37°2 percent of the total utilizaﬁion from
1953-54 through 1974—75. This is contrasted to about 27.3 percent éllo~
cated during the last five years, 1970-71 through 1974-75. The same re-
blationship holds for summer lemons, 'with an overall average of 45.1 per-
cent of fhe total production of summer lemons entering the domestic mar—
ket in contrasf to 24.7 percent for the last five years.

If stabilization is interpreted to mean a cdnstant year-to-year
‘quantity entering the fresh domestic market, it is apparent that the
_stabilization has not occurred in eifhéx an absoiute or relative sense.
Séveral eXplanatiéns ére possible: (1) shift in démand as a fesult of
'}the inﬁréduction aﬁd:acceptance:of new Substitp£é§ (lemon juice and con-
centrated lemonade), (2) shift in demand as a result in the consumption
1 of compieﬁeﬁtary foods such as fish or iéed tea,igs) changes>inrquantity
demanded becéuse of higher retail prices, and (4) fhe Lemon Committee's

.Béiiefiin;keeping éupply low in an effdrt‘to guaranﬁeéihigﬁer férm pricés.

Exports and Processed Markets

With total supply constant or increasing, a decline in éhipments
into the domestic market necessitates an increase in allocation into the

export and/or procéssed markets. Table 13 contains historical data on



Table 12. The allocation of California and Arizona fresh lemons into
the domestic market for summer and w1nter seasons, 1953-54
 through 1974-75.

Year Summef” _ B : Winter
Total? Freshb Percent® Total? Freshb Percent®
- - thousand carton—carloads — — — — - — —

1953-54 21,006 9,986 47.5 12,416 5,727 46.1
1954-55 17,033 9,661  56.7 11,209 5,745 51.3
1955~56 14,438 8,991 62.3 12,298 5,792 47.1

| 1956-57 20,881 9,271 44 4 10,678 5,614 52.6
1957-58 18,896 8,700 46.0 15,126 5,620 37.2
1958-59 18,272 9,191 50.3 . 17,911 5,559  31.0

11959-60 15,238 8,312 54.5 20,513 5,717 27.9
1960-61 18,127 8,611 47.5 10,421 5,377 51.6
1961-62 14,357 8,449 58.8 18,100 5,582 30.8

' 1962-63 17,580 7,961 45.3 9,128 5,488  60.1
1963-64 20,627 8,279 40.1 16,580 5,474 33.0
1964-65 18,062 7,684 42.5 10,475 5,311 50.7
1965-66 - 16,383 7,583 46.3 15,884 5,489 34,6 -
1966-67 18,684 7,146 ~ 38.2° . 17,270 5,30l  30.7

| 1967-68 17,547 7,171 .. 40.9 16,136 - 5,396  33.4
1968-69 - 13,125 6,802 52.5 = 17,493 5,243 - 30.0
1969-70 15,197 6,752 4h.4 15,914 5,292 33.0
1970-71 16,690 6,812  40.8 . . 15,594 5,234 33.6
1971-72 17,903 6,684 - °37.3 17,360 5,358 . 30.9
1972-73 19,917 - 6,799 . 34.1 .- . 23,985 5,526 . 23.0
1973-74 20,654 6,491 - 3L.4°- - 16,386 5,480 - - 33.4 -
1974-75 21,887 6,519  29.8 33,934 5,379  15.9

a. Total equal all shlpments for each partlcular season (domestlc +
- exports + processed). ’
b:. Fresh indicates the number of lemons which entered the fresh
domestic market for each particular season.
c. Percent of the total allocation that entered the fresh domestic
-market for each particular season.



Table 13. Allocation of California and Arizona lemons into the processed and export markets,
1953-54 through 1974-75.% '

b Exports ‘ Processed
Year ‘ L o .
. 'Percent,of . Percent. of . Percent,of Percent, of

Winter Totalb Summer Totalb Winter Totalb Summer Total'

1953-54 321 - 2.6 1,348 6.4 6,369 51.3 9,670 46.0
1954-55 - 1,010 9.0 1,962 . 11.5¢ 4,454 39.7 5,410 31.8
1955-56 : 1,567 S 12.7 1,881 13.0 4,939 40.2 3,566 24.7
1956-57 _ 840 . . 7.9 © 3,094 14.8 4,224 39.6 8,516 40.8
1957-58 2,665 ~17.6 3,380 17.9 6,841 45,2 6,816 36.1
1958-59 1,281 7.2 . 2,185 12.0 11,071 -~ 61.8 6,896 37.7
1959-60 2,008 9.8 2,367 15.5 12,788 62.3 4,559 29.9
1960-61 . 1,909 18.3 3,092 17.1 3,135 30.1° - 6,424 35.4
1961~62 . 2,117 11,7 1,604 11.2 10,401 57.5 4,304 30.0
1962-63 997 - 10.9 4,090.:  23.3 2,643 . 29.0 - 5,529 '31.5
- 1963~64 1,537 9.3 3,668 .. 17.8 9,569 57.7 8,680  42.1
1965-65 1,100 10.5 3,718 20.6 4,064 38.8 6,660 - 36.9
1965-66 2,314 | 14.6 3,291 20,1 ~ 8,081 50.9 5,509 - 33.6
1966-67 2,485 ¢ 14.4 3,703~ 19.8 - 9,484 54.9 7,835 41,9
1967-68 2,318 14.4 3,956 ©22.5 8,422 52.2 6,420 36.6
1968-69 2,454 "14.0 2,747 - 20.9 9,797 56.0 3,485 26.6
1969-70 2,786 17.5 3,838 . 25.3 7,836 49.2 © 4,607 . 30.3
1970-71 : 2,660+ - 17.1 . 4,197 . 25.1 , 7,700 49 .4 5,681 34.0
- 1971-72 ' 3,274, . .18,9° 4,877 . 27.2 ) 8,728 50.3 6,342 35.4
1972-73 byb4s . 18,5 5,275 26,5 14,015 58.4 7,843 39.4
197374 . 3,786 . ..23.1 6,500 . 31.5 7,120 43.5 7,663 - 37.1

1974-75 4,845 . 14.3 5,332 - 24.4 23,710 69.9 10,036 45.9

a. All values.are in thousand-carton carloads with each carton containing 38 pounds of lemons.
Winter months run'from November through April and summer months run from May.through October.

b. The percentage of total shipments that were exported or processed.

A
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the shipments of winter and summer lemons into the export and processed
market. These data show that exports are increasing both in an absolute
sense and as a pé}cent of total shipménts° Exports of winter lemons have
increased from 2.6 percent in 1953-54 to 14.3 percent of total ‘shipments
in 1974-75° In an absolute sense, exports of winter lemons increased
from'321 thousand—-carton cars in 1953-54 to 4;845 cars in 1974-75. The
same. basic relationship holds for summer lemons, movingvfrom 6.4 percent
'to 24 .4 percent of total shipments, and from 1,348 to 5,332 thousand
carton—cars during the 1953-54 to 1974-75 period.

The processed market also showed an incrgase as a percent of to-
tal shipment and in an absolute sense. ‘Shipments into the p;ocessed mar-
ket were a higher proportion of total production for winter lémons. The
twenty-two year period under study’showed, on the average, about 49.5
percent of the totai shipments in the winter months entered the processed
market whereas 36.6 percentrof summer lemons entered the processed mar-
ket;A;Data frq@,Tébie 13.shoﬁ an increédse in both Winfér and éummer lemon
allécétion‘inéoAthe p¥océséédrmafket But>ﬁomcon§istent trend is épparent.
The'processed market tends to actvas outlet for lemons which are neither
.shipﬁed to the domestic or exﬁort market. Thisfis expected because Of

the rather idw returnsvthat the farmer receives from the processed market.
ihé"expoff market is becoming ﬁéreAiﬁportéﬁt in-thaf a ﬁértion
of the supply that does not.enter the domestic market is moved into the
export market. The §rocessed market serves mainly as an outlet for lemons
that cannot ﬁeét the grade and size requirements of the other two markets

and as a residual market that absorbs the portion of supply that is be~

lieved to'be_unprofitable to ship into the domestic or export market.
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Per Capita Consumption and Expenditures

The previous section showed how the quantity which enters the
fresh domestic market has declined over time. This fact; coupled with
the population growth during the laét twenty-two years, necessitates a
decreasing per capita consumﬁtionl Table 14 indicates éonsﬁmption and
expenditures on a pef capita basis for winter and summer lemons. Also.
total consumption and expenditures on an annual basis are given as the
sum of their respective winter and summer totals. Per cépita consumption
and expenditures Wili_be slightly éverestimated because fhe population
'basis did not include Canada, which is considered part of the domestic
market.

?er capita consumption of summer lemons is much higher than win-
ter lemdnsmb Summer per capita consumption also shows a greater decrease
than does'winter'per capita consumption. The importance of substitutes
in(the.sum@er may serve as a partiél;explanation er the gfeater decline
of,pgr caﬁité cqnsumptidn of frésﬁ lemons.. Chgpter V‘contains an at-
"temptnto'meésﬁre the iﬁpactiof-éubstitutes; o

Table 14 indicates that not only has per capita consumption de-—
clined_butzalso'per gapita expenditures in real_dpllarsn  Pér capita
expendi;ures Wéré calcuiated'by tékiﬁg the. product of the-per,capita
éonsﬁmptio#;éeiiééj(WinEef, suﬁﬁé;Aénd fdtél)'énd tﬁé'real”price ﬁerrﬂ
unit for the gorresponding periods. Real prices were obtained by de=-
flating current prices by the adjusted GNP Implicit Price Deflator as
explained in Chapter II. Table 14 suggests that even though the reai
price of fresh lemons has increased, the apparent decline éf per capita

consumption has more than negated the price increase, and per capita



. Table 14. Per capita consumption of and expenditure on fresh domestic
lemons, 1953-54 through 1974-75,

Year sppc® wepcP TPDCS spEpd WPEP® TPEX
1953-564 2.33 1.35 3.68 .70 43 1.13
1954=55 2.22  1.33 3.55 .64 41 1.05
1955-56 2.03 1.32 3.35 .60 .40 1.00
1956-57 2.06 1.26 3.32 .58 40 .98
1957~-58 1.90 1.24 3,14 .53 .36 .89

- 1958-59 1.97 1.20 3.17 .53 .34 .87
1959-60 1.75. 1.21 2.96 47 .34 .81
 1960-61 1.78 1.12 2.90 .49 .35 .84
1961-62 - 1.72 1.15 2.87 47 .32 .79
1962-63 1.60 1.11 2.71 .50 .40 .90
1963-64 1.64 1.09 2.73 46 .32 .78
1964-65 1.50  1.04 2.54 47 36 .81
" 1965-66 1.47 1.07  2.54 .46 .33, .79
196667 1.37 1.03 2.40 41 .33 74
1967-68 1.36 1.03  2.39 Y .35 .79
1968-69 1.2 .99.  2.28 43 .32 .78
1969-70 1.25 .99 . 224 . 42 L350 .77
1970-71 . 1.25 0 - .97 2,22 - - .43 33 . .76
1971-72 S 1.22 .98 2,20 42 34 .76

1972-73 1.23 1.00 2.23 44 .35 .79
1973-74 1.16 - .99 2.15- .42 .37 . .79
1974-75  1.16 96 212 42 235 .77
a. SPDC = Summer per capita consumptioﬁ'inApoﬁnds (May-October).

b. WPDC = Winter per capita consumption in pouﬁds (November-April).

c; TPDC = Total per caplta consumption in pounds (November—October)
d. SPEP = Summer per caplta expendltures in real dollars (May—October).
e. WPEP = Winter per capita expenditures in real dollars (November-

April).

f. TPEP = Total per capita expeqditﬁres in real dollars (November- »

October).
7
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expenditure iéVdeclining, The possible eéonomic explaﬁatibns for this
situation aré}a movémeht'albné an elastic demand curve or a shift in
demand.

'~ The total value of domestic sales was calculated for fresh sum-
mer andiwinter'lemons by taking the real retail price for each season and
multiplying it By consumpfion for'éach'season. Table 15 indicates the'
results from 1953-54 through 1974-75. "Summér total revenue from retail
‘saleS'hés shown.a decreasing trend while winter total revenue haé re-
mained fai;ly constant.

rThe results suggest that in the case of summer lemons, given the.
increase in the real retail price, thé declining fresh shipments have
offset this price increase and caused total revenue at the retail level

to drop. Total revenue for winter lemons indicated no trend.

'>Under ceteris paribus conditiqns, the declinerin total revenue
for summer lemoné implies that phe'retail demand is;.elastic° In the caéé
of winterAlemonsithe data suggest that tﬁé retail p;icerelasticity of
ééﬁaﬁd is apﬁrbximately ﬁnitary; Chapﬁerlvrcéntains empiriqél estimates 7
of the price elasticities of demand that support the implications from
A thefobse:vedvtOtal>reyehﬁe'dgtaﬁ» |

Distribution of Domeétic»Saieé by Size : o

The Lémon Marketing Order'authorizés the Lemoﬁ Adﬁinisﬁf;tive'_
ACommitteevto determine‘the ﬁinimum éize of lemons that enter therfresh
dbmestic‘market,‘ The most commonlminiﬁum size throughout theﬂperiod
under étudy was 235's. The size 235 ih@icates the number of lemons that

can be packed in a 38 pound carton.



Table 15. Total retail value of sales of fresh w1nter and Summer lemons,

1953~54 through 1974-75.

Summer Valuea

1974-75

Year Winter Valuea
1953-54 $ 68,902.1 $ 113,782.0
1954-55 67,026.6 106,165.0
1955-56 65,543.3 100,345.0
1956-57 67,133.4 99,164 .2
1957-58 62,225.4 91,454 .1
- 1958-59 59,923.9 94,793.2
1959-60 61,035.0 85,685.7
1960-61 63,212.9 90,544.0
1961-62 58,791.5 88,432.3
1962-63 74,787.3 94,447 .4
1963-64 61,353.1 88,333.6
1964-65 66,2247 91,695.3
1965-66 64,949.6 89,258.2
1966-67 63,644.6 82,098.4
1967-68 - 69,097.2 87,182.0
 1968-69 | 64,901.5 87,570.4
~ 1969-70 - 170,817.2 86;276.0
1970-71 68,650.9 88,719.7
1971-72 71,024.8 87,942.1
1972-73 73,398.9 1 93,125.5
1973-74 78,598.0 £ 88,867.2
74,106.5 88,847.5

- a. All values in thousands.
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Table 16 indicates the distfibution of lemons by size from 1958~

59 through 1974—75.. These data show that the average size of lemons that
entered the fresh domestic market increased over time from an average of
169 per carton in 1958—59 to 152 lemons.per carton in 1974-75.

Iﬁdustry sources suggested that a possible explanation for the
increase in the average size of fresh lemons was Districts 1 and 3's
inc;eased percentage of total fresh domestic shipments. The proposed
khypothesis rested on three basic facts: - the first was that District 2's
trees yielded two:crops a year while District 1 and 3's yielded one ——
this would allow District 1 and-3's fruit to draw mdre nourishment from -
the. tree; fhe second was the climatic diffeteﬁces; the last was that
District 2's crop was ha:vésted earlier and put into storége while Dis~
£ricts 1 and 3's fruit stays on the tree and increasés in size.

The relationship between average size and Districts 1 and 3's
~§hipments Was-tesﬁéd using an ordinary 1east—équares regression. The
A,result oﬁ the regfessionAisras'folioWsi |

5

168.4 -  .56468 X R° = .694 (IV-A)
(104.08)  (-6.1072)

where: Y = average size of fresh domestic lemons

" X = Districts 1 and 3's percenﬁ of tdfai shipments

A}NumﬁersAin parenthesés éfeiﬁT" stétistics..

The estimated coefficient for Distric£s 1 aﬂd 3fs-percentage of
total shipments was significantly different from zero at one pefcent
level of significance. The resuitsrsupported the hypothesis that as
"District 1 and 3's percéntage of total shipments increased, thé averagé"

size of fresh domestic lemons also increased.
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Table 16. Size distribution of lemons that enter the fresh domestic
market and district 1 and 3's percentage of the total ship-
ments 1958-59 through 1974-75.

: Distribution of Sizes in Percenta Average District .
Year » : — Size? 1 and 3
95's  115's 140's 165's 200's 235's : '
) ) Percent .
of Total -

1958-592 3 13 31 33 14 6 169 5.8
1959-60° 2 10 25 34 22 7 163 8.8
- 1960-619 2 11 25 33 20 9 163 7.4
1961-62° 3 11 25 32 21 8 163 7.8

1962-63% 4 13 26 29 . 18 10 161 6.8
1963-64% 3 12 25 30 319 163 8.3
1964-65° 5 13 24 27 19 12 164 12.6
1965-66° 5 13 23 29 19 11 163 - 12.7
1966-67T 7 14 24 28 18 9 159 17.1
1967-685 7 16 27 30 13 .7 154 19.4

1968-60° 10 15 23 25 27 10 157 22,0
~ 1969-70%. 9 16 23 26 16 10 . 157 - 22.8
1970-71% 0 9 15 25 25 16 10 157 - 25.1
1971-725 7 13 24 27. 19 .10 161 21.4
1972-73F 12 18 23 23 15 9 153 242
C1973-74F 150 17 . . 24 21 . 14 9 151° 22.5
1974-75° 14 17 23 23 15 .8 152 26.3

a. Size number refers to the number of lemons that can be packed in a
-'-38 pound ‘carton. e : : : ‘
b. Aleferent size categories used: 105's, 126's, 150's, 180's, 216's,
245's and 270's. Partial year, District 1 and 2; no regulation of
District 3; Distribution for District 1 and 2 for the period 3/22/59
to 11/1/59. WNo limits prior to 3/22/59; 245's from 3/22/59,

c. Partial year all districts: No limits prior to 12/6/59 235's from
12/6/59 through.8/21/60; no llmlts thereafter.

d. Partial year all districts: No limits prior to 12/5/61; 235's
' thereafter until 10/29/61. '
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Table 16. (continued)

e. Partial year all districts: No limits prior to 2/4/62; 195's from
2/4/62 through 2/25/62; 235's thereafter until 10/28/62.

f. Minimum size 235's,

g. Minimum size 235's except when minimum size was 195's + 10%Z of 235's
' for the period 1/12/64 through 3/1/64. ‘

Source: Lemon Administrative Committee (1960-76) .
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_Lemoh_ﬁarketiﬁg Of&eﬁ.and Sﬁpﬁ;y
It wasAdiscévefed that fresh domestic ghipﬁénﬁs-have shown a de-

" creasing t:endjwﬁich is more pfoﬁounégdqur summer iemons,'_The decline in
doméstic shipments was picked ﬁp bf the exﬁbrt'markét'with the frécessed
market serving as the_low priofity>marke£jtaking what is believea ié not
ﬁrofitéble to.ship'in”the domeétic or exﬁofﬁ ma;ketq

With the>decliné in‘démeStic shipments and the increase in the

.United States-population;lper capita consumption declined. ©Not only did
the per capita consumption decline but per capitarexpenditure also de—
clined. Total revenue at the retail level showed a decline for summer
lemons while the reéults are-inconclusivé for ﬁinter lemons.

The Lemon Marketing Order regulateé the minimum size of fresh
leméns that-entér the domestic market>but'the increase in the average
size of fresh domestic.lemons was nbt due té the operations of the Order.

~ The Lemon Administrative Comﬁiftee has méintaihedkthe same siZerregula—
' tion for fhé-lgéf ele&en years~undér study. :Thg'incréase infthe'avgpage
_size ééems_to»ﬁe partially'éauééd by.the increase&.éhipmeﬁfénbf fresh

lemons in the domestic market from Districts 1 and 3.



CHAPTER V
ANALYSTIS OF'THE DEMAND FOR FRESH LEMONS:

Method
The .primary objéctive of this chapter is to determine énd stuﬁj

‘the important variables that affect the price of fresh lemons in-the
domestic market. The brunt of the effort'ié placed on esﬁimatiﬁg the
coefficients of certgin structural variables rather than on building
predictive models;: | |

" The teéﬂniQue employed is that Qf ordinary least—sduares regres-—
sion in both liﬁear form and natural logs: The single equation method
was selected over the simﬁltanebus equations approach becagsg of the
_simpiicify of the method and the rather similar results that normally
‘are obtained when using-Ehese ﬁeth_ods° ‘Karl Fox (1953) presents five
questigns that’éhould:be éﬁSWé;ed before’éne c@oésesAeiﬁher the";ihgle
eduation>methodrbf‘théréimﬁltanéoﬁs approach.d Eachrof ﬁhese questions
will be'discussed in terms of thei; applicaﬁion to this study. If any
Qf'the'questiongvaré.answered iﬁ the affirmative; then fhéré may be

- reason ﬁo'beliéve‘ﬁhat the single‘equation_méthdd*wili_Yie;d biased

7éstimatéé'of the structural coeffiéiénts.—

'Ihe first question is whether the supply of the given commodity
is aff¢¢ted by the comﬁoéities}turreﬁt price. The quantity of fresh
lemons that enter the domestic market are allocated on a weekly basis by
the Lemon Administrative Committee. This allocation is authorized under

67
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the rate-of-flow provision in the Lemon Marketing Order. The Lemon Ad~:
ministrative Committee annually reports its éstimation of next season's
crop utilization. The estimated domestic‘shipmeﬁts, aithough always
overestimated do show a strong relationship to the acfual shipmenté and
last year's price. This indicates that except in certain circumstances
a large parf of the domestic shipments correspond to the estimations made
earlier and not to the current retail price. It would be fatuous to as-

'sume the Committee does Aét look at the past week's price, but theif

main concern With,érice is at the f.o.b. level. It was shown that the
f.0.b. and retail prices are related, but as Chapter II pointed out their
Vrelationship isn't as strong as expeéted.

Becaﬁse of thé.Lemon Administrative Committee's Weekiy alloca-
tion, on a weekly pefiod there seems to be some juétification for using
the simultaneous apprdach. The anélysis in this chapter is on a seasonal

ubasis andgbécaqse:of thg-closerassqgigtion between thgrgnnual eétimation
ana actqél Utilizétion of thercrop ;he;e isvlit;ie réason ;é believe»thg'
simultanéous approach would'yieldfﬁetté¥ resﬁlts.'

The second question is whéther consumption of a given commodity
ié.afféctgd by its current ﬁrice or-the-deména fo;-egbbrF or storage. .

;Storage of_lemonsiis of no.importance in termé of annual consumption. -
thévér, lemons ére_én.expoff éommo&i£y aﬁdiéiﬁéé 1964 éprffs-havé bé;ir
come more important in the industry. The question is really,how'impor—
tant is the export market and does it affect domestic consump;ién?
Granted, the export market for lemons is 1arge'an& has increased over

time, yet the domestic market still remains the priority market. This
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suggests that the causal relationship is that domestic consumption af-
fects the export market and probably not viée—versa.

Domestic consumption has trended downwgrd over the past twenty-
Vtwo yearé while exports have fluctuated in the fifties ana sixties and
shéwn an upward trend since the late sixties. Domestic consumption is
probably indépendent of ekport shipmenits and expansion of exports comesx
from expansion in totél supply and out of processed market shipments.

The third question is whether consumers' incomes are signifi-
cantly affected by chaﬁges_in price Or consumption of the given commodity.
Latgely because of its insignificaﬁCe iﬁ the total economy there is no
evidence that price or the consumption of lemons affect consumers' in-
comes,

Tﬁe fourth question is whether the éupply of any compe;ing com-
modity is affected by the price of the given commodity. The major com—
peting commodit& bf fréshflemqns is'lempn juicefﬁhich iSﬂaiproduct of’,A

. ?he‘processihg méfkét.i As;mgntidﬁéd before, séaéonal domegtip shipments
are noi réiéte&}tOJthé @uffgnt ﬁrice; If this ié'the.caéeg theialigca— '{-
tion into the processed mérket is determined by doméstic shipments and
exports hot.tﬁe regail price,of'freSB lemgns.

: Ihe»iast‘quéstién islwhethef there is more than one major domes-
.£i£‘ﬁéfké#:.iihéfe:ére ﬁwo ﬁégoryHOﬁeAEié qﬁtléﬁérf;r'ieﬁon;, thé ffesﬁ‘
market and the processed mérket. The domestic market isrthé priority
market'and therefore receives_thé,majority of ;ttention, Thé-processed
market serves maiﬁly as a receivér of lemons that are believed to be un-

profitable to ship in the domestic or export market. The processed mar-

ket does not compete in any sense with the freésh market.
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It’seems.as though thg single ‘equation method is valid in this.
case. = Other poiﬁts that influenced the decision to use the single equa-
tion method aréogiven in a quote also from Karl Fox (1953, p. 8). He
states thatr" o + o there are certain cases, parﬁicularly in analysis of
agricultural prices in which simultaneity is of limited importance. In
suchrcases it is doubtful whether the elaborate procedures of the Cowles'
Commi—ssionl wili improve or even change the results of the single-
equation approach within tﬁe limits of sémpling'error."

Further rationale for using the least-sqﬁares, singie equation
approach can be found in a publication by Foote-;(1958)° He discusses-
‘seVEral studies of the simultaneous approach and points out statistically
why the results of the single equation method and.the simultaneous equa-
tion approach are similar. |

In view of the above informatidn gnd the simplicity of the single
equatibn appfoach, it was decided tobuéé{it ﬁbr &he‘analysis'of demand.

,_pf S .Sélebtion:and-Specifi;ation of Variables

The lemon season used throughout this étudy does mnot corréspond

to a qéleﬁ@ar yeg£, bﬁt rather to-a.ééripd which begins in gbvgmbég and'
_cop??nﬁeé thrdﬁgh'ﬁhe ﬁollowiﬁg Qctobef; 4beeov?:; thews§;épn ganuthép—
- be diygded into:tﬁo pértsi?—ra Wiﬁter'lemoﬁ segébﬁ;compfisiﬁé the peiiod
of Novembef thfough Aprilbénd a summer séason which runs from May tﬁrougﬁ
6ctobef. Analysis-was undertaken treéting the demandvfor winter and sum-
ﬁéf'lémoﬁs-éeﬁarately;. | |

1. The Cowles' Commission here is noted for its comtribution in
simultaneous equation methods.
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It was argued earlier thafetﬁe domestic supply ef’fresh lemons is
"ot significantly affected by its current price. Because of thie, the
dependent Variable in all efbthe'fegressions wes the fetail price of
either thevfresh‘winter or summer'leﬁons. The retail prices for fresh
lemons in boﬁh the winter and summer seasons were derived by weighting
the monthly prices iﬁ leading ﬁnited States' cities (see Appendix A) by
their respective menthiy unloade of freshvlemons. Weighted prices are
preferable to usingrjust the simple average.

Independeﬁt variables were plotted with respect to the dependent
variable in order fo determine'the nature of the association betﬁeen the
.dependent end independent.%ariables. Five independent ﬁariables were
selected: per capita disposable income, per capita consumption of fresh
. lemons, time, trans-Pacific exports End the price of frozen lemonade con-
centrate.

Traﬁs—Pacific exports, whose mejor destination is Japan, was in~
cluded because of the grow1ng 1mportance of thlS partlcular export mar; .
'ket, WhlleAthe prlce of lemonade was 1nc1uded as a substltute for fresh
lemons.

A study by:HéOS and Seltzer (1952) included teﬁperature as an

iridependent"variable° "Although the temperature varlable was 51gn1f1cant

in thelr study;uthe.retlonale for its 1nclu51on does not seem appllcable
some- twenty-£four years 1ater§’ Their argument for using the temperature
variable in the summer;demaﬁ&eequation was that high temperatures en-

couraged the intake of cool ﬁevereges'such as'fresh lemonade. This may
have been the case thirty or so years ago, but-it is more likely in the

last twenty years the lemonade is from frozen concentrate, not fresh
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lemons. The explanation for the use of the-temperatﬁre'variable in therr
~winter equation was that'lﬁw témperatures and ailments like viral infec-
tions and colds are related and many people use fresh lemons to combaté
tﬁese infections (Hoos ahdFSeltéer, 1952, p. 40). This is ﬁqt the caée.
with respeét to wirter or summef lemons and the influence of temperature.
1f fhe doubling of éli'price and.incomé variables had no effect
on consumption, then deflated values should be used in ordér to‘adjust
>for the effects of the géneral price level.. fhis is the case fér all_.
pefishablergoods and Sémi-dufable goods. Only in commodities with largé"
initial expenditures does the change in money Valué suggest that defla—
tion per se is not appropriate (Foote 1958, p. 27). For this reasomn,’ |
along with Friedman's (1970, pp. 47-99) argument, all m&netary variaﬁles
were deflated by the mbdified.G,N,P. implicit price deflator (Appendix
B). This{mpdified Version was basically‘the same as the one used in
Chapter II except thatrtheVAeflaﬁor for winter lemon_yafiablesris the .
average of tﬁe-fourth énd first é#artér data (October—Mardh),agdrfor>thei
'sﬁmmér.lémoh Va¥iab}e;'tﬂé avefége of the éecond.aﬁd‘third qué?#éf—data
(April—Séptember). This procedﬁre approximates the time periods closer
' thanrif one ﬁégd an génﬁal defiétor.  |
S A similar technique was-gsed,in qbtaining per-capita disposable
_:inébmé; ’Eor-ékampié,?iﬁ;tﬁé é§ué£io;é-fork%iﬁ?errleméns,,thénpér caﬁiﬁ;
disposable income for that year was the average of the fourth,and‘first
quarter dataw: This.method yielded a per capita disposabie inéome value
for October-through.March Which_more cloéely coincides with the winter
lemon season (November-April) than an annual.value. The same procedure

was followed in obtaining a representative value for summer per capita
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disposable income with the difference being thét‘an average of the seéond
and third quarter data was used. |

Per capita consumption was derived by dividing winter and summer
. fresh lemon comsumption by popu1ation averages for the appropriate quar-
terly periods. Basically, the same procedure was used as in determining
per capité disposable income.

Trans—-Pacific exports were aggregated into season totals By
Vsﬁmming monthly exports from Noveﬁber through April for winter iemons
and May through October for summer lemouns.

Frozen lemonade concentrate was the only substitute commodity for
whiéh é.pprbpriate data could be found. The price data for the lemonade
'ﬁafiablevare inéomplete and only cover the period 1963-64 thréughal974—75.

‘The sources and the data used in this chapter's analysis are

listed in Appendix D.

‘The basic equations usedfinAthis analysis are:

P

,, = £ (WPCYD, WPDQ, WIPEX, WSL, T)

P_ = £ (SPCYD, SPDQ, STPEX, SSL, T)
where: PW = retéil price of fresh winter lemons

3

WPCYD.= winter per_cépita disposable incomeA._lyr D B
WIPEX = winter #rgné—Pacificﬂeprrts o
V:fWSL ; w£££er priéesbof léﬁonadé‘éénceﬁﬁréte

WPDQ = winfer per capita domestic consumption

PS = retail price qf fresh suﬁmer lemons

SPCéb = summer per capita disposable‘income

SPDQ = summer per cépita domestic consumption

STPEX = summer trans—Pacific exports
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]

SSL summer prices of lemonade concentrate

|
!

time

Statisticel Results

Single equation least—squares regressions were completed in
linear form, natural logs and first differences. The time period under
investigation was 1953-54 through 1973-74 with the exception of the re-

. gressions which included the lemonade variable. Because of the unavail-
ability of a complete data series for lemonade, the time period for the
regressions that included the lemonade variable was shortened to 1963-64
through 1973-74, |

On the basis of a priori reasoning different combinations of the
iﬁdependent variables were specified and the results are ihdicated in
Tebles 17 and 18.‘ Regressions using first differences of the data were

not included in either table because.of the rather poor statistical re-

sults that were obtained.

Winter Lemons

An interesting point brought out by the results in Table 17 is

that ‘the per capita consumption variable is not significant at any ap-

e proprlate level 1n any of the equatlonsn Thls did not follow any of the ,

a Erlorl expectatlons° Although Chapter II has shown that the real re—
tail price of fresh lemons has increased over time, the quantity entering
the market in the winter season has been relatively stablef' In 1953-54,
5;727 thousand—-carton—cars entered the fresh domestic marhet in compari-
son with 5,480 Eare in the 1973-74 winter season. Even when you couple

this slight decline with a forty million increase in population, the



Table 17. Estimated regression equations for the retail price of fresh winter lemons.

Equation  Dependent Constant Independent Variablesd’e R2 Values
Number? Variableb., Termc" WQ“ .. YD S EX T. (Corrected)
1 Cp ' 3.8028  1.4732  .o0021% | .534

-~ (.7152)  (.5369) (2.792) :
2 P 05,3520 -1.0821 ©  ,0029 - ~-.1103 511
- (.7748) (-.1434) (1.2272) (-.3650)
3 P 16.1735 -6.0354 - .0015 .0011 ~.2276 .513
: (1.3016) (-.6790) °  (.5365) (1.0464) (-.7079)
4 P 7.9675 -14.7019 - .0047 3645 o ~.1695 752
(.9054) (-1.2865) (1.1301) (1.1343) (~.4504)
5L, P —2.0946 1548 .5676° ' .510
(-1.0711)  (.5075) (2.3744) :
6L P -1.4666  -.7939  .5468° - | ~.1562F  sgo
(- .7990) (-1.4441) (2.4705) _ (-2.0107)
7L P - .7603  -.7833 L4496 . .0137 -.1589% 556
(,2208) (-1.3808) ~ (.9842) (.2454)  (-1.9695)
8L p -6.2618  -.9253  .9215° .4686 | .783

(-1.5102) (-1.6012) (2.3705) (1.1876)

a. All equétion numbers followed by " indicate logs to the base "e."
b. P = retail pricé of fresh winter lemons —- real $/carton,

c. Constants in logarithmic functions are log of "a"

SL



Table 17. (continuédj

"t" statistics are in parentheses. '

WQ = per capita consumption of fresh winter lemons

YD = per capita disposable income (November—April) -— real dollars

EX = winter -trans~Pacific exports
T = time, origin 1954 = 2, Equations 4 and 8L ran over period 1964-74,
8 = retail price of frozen lemonade concentrate, 6 ounce can

significant at the 5% level of significance

significant at thé 10% level of significance

9L



' Estimated regression equations for the retail prjce of fresh summer lemons.

Table 18.
Equation Dependent A& Constant Independent Variables R? Values
Number Variable TermC»d 5Q YD S EX T (Corrected)
' - £
1 P -2.0501 1.7115 0034 .831
"(7.6240) - (2.0962) (5.4491)
2 P - =1.6790 1.1362 .0038% ~.0633 .823
"(-.4766) (.6293) (2,9130) (-.3596)
3 P 3.4077 | -.3189 ,0032f .0005 -.1625 .819
(.4753) (=.1251) (2.1284) (°8171) _(~.7548)
4 P 9.9936 1.9621 -.0009 -.2062 .3593 +879
(1.4479) - (.4583) (-.2803) (-.9424) (1.0718)
5L P Cos.1saf L2776 L9967% - .784
A ”(}2.4646) (1.5183) (3.5944) '
6L P - =1.,2018 —,5690f .5387f —.1851£ . 885
' " (=.5949) (-2.3124) (2.3293) (-4.0961)
7L P -2.2578 . -.5412F 67678 =.0164 -.1725°  .8s0
(=.7747) (72°1035).~ (1.8906) (.5136) (-3.2950)
8L P 1.0106 .0191 .1270 ~,1223 .2836 .852
(.1507) (.1318) (~.5471) (}5100)

(.0033)

a. All equation numbérs followed by "L" indicate logs to the base "e."

-

b. P = retail price of fresh winter lemons —- real $/carton.

c. Constants in logarithmic functions are log of "a"

LL
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Table 18. }(continued)

"t" statistics are in parentheses°

WwQ = per capita consumption of fresh winter lemons

YD = per capita disposable income (November—April) -- real dollars
EX = winter trans—Pac1f1c exports

T = time, origin 1954 = 2,Equations 4 and 8L ran over period 1964~74
S = retail price of frozen lemonade concentrate, 6 ounce can

significant at the 5% level of sigﬁificance

significant at the 10% level of significance

74
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resulting variations in pef capita consumption did not significantly af-
fect the retail price m.ovemeﬁt° One possible explanation is that approx—
imately 80 percent of the retail pricé of fresh lemons is made up by the
marketing margins, and in the case of Wintér_lemons a major causal agent
in the observed price movements may be found in the margins.

Per capita.disposable income and time proved to be significant in
more of the regressiohs for the twenty-one year period than any other in-
dependent variables. As Table 17 indicates, winter traﬁs—Pacific exports
did ﬁot prove to be significant in any=6f the regressions. |

Equation number 6L in Table 17 was selected as the best among
those representing the‘twenty~one year study period for winter lemons.
Although the per capita consumbtion variable is not higﬁly significant,
it is significantly different from zero aflthe 20 percént'level° The
coeffiﬁients of the per capita disposable income and time variable are
-sigﬁificant}y different.frpm-zero at the 5 percent level of significénce.

| | Equation;6L in Table 17 indicatés in eégnomic,tefms that cete?is
Ea;ibus: | |

(1) A one percent change in per capita disposable income is as-
sociated with a movemént in the same direction of .55 of one percent in
thé::etail prigg of fresh Wiﬁﬁé:*lemons,

(2) A one percent change in per capita ﬁonsumptibn:of fresh win-
ter lemons is associéted with a movement in the opposite direction of .79
of one percent in the retail price of fresh winter lemons.

3 The.reﬁail priée of fresh winter lemonsvwould decline over.

time since the coefficient of the time variable is negative.
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The R2 value for Equation'GL (Table 17) is only .580. The low R?
value could lead to the inclusion of new variables, vériables tradition—
ally not included in agricultural price analyéis. One possibility Wéuld
be to introduce some of the variabies that make up the marketing margins
vas independent variables in fetail price equations. This would hopefully
yieldlhigher R? values and more significant statistical results.

As was discussed earlier, data on the substitute variable, the
retail price of ffozenriemonade concentrate, could only be found for the
period 1963-64 through 1973-74. For this reason several equations were
estimated using the sﬁdrter time périod in order‘to incIude the price of
lemonade cOncentrate.r Equations numbered 4 and 8L in Table 17 gave the
best fit when using this variable. As can be seen, the Substituté vari-~
able préved insignificant in both cases. This suggests that thére is no
relationship betweeﬁ changes in frozen 1éﬁonade concentrate ﬁrices and
chénges;in the retail érice of fresh winter 1emoné. The validity of
'this_éonciusion is témpeged by the fact:that tﬁeiequatioﬁsrwere estiméted

" with only seven degreeg of'freedbm.

Summeergmons
Aé %;s'notéd ié thé case'of winter leﬁons, tﬁeueffect of per
"_éapita ECAsumpﬁioﬁ of.fgésﬁ léméns.ﬁﬁ ﬁhe ffesﬁ fétail pricé éid notihoid
to the a priori éxpeétations in maﬁy of the equations. Intcontrast to
the winter lemon case, the quantity of summer lemons that were allocated
to the dpméstic market has shown aidecreasé of épproximateiy 35 peréént
for the: twenty-one year period under investigation. The decrease of

3,467 thousand-carton cars of lemons coupled with an increase in



81
population of about 41 million Qould séem to have a significant effect on
the price of fresh summer iemons° Equétion 1 in Table 18 indicates that
the per capita consumption. variable shows a poéitive and significant re-
laﬁionship with the dependent price variable. This is inconsistent with
theory and sugéests a sﬁecification efror. The logarithmic functions -
yvielded the best of the estimated equations, and the results of Equation
6L, Table 18 seem to be consistent with theory.

The independent Qariables in Equation 6L were per capita consump-
tion, time, and per capité disposable income. All of the estimated coef-
ficients for the independent variables were significantly différent frpm
zero at a five percent level of significance. |

Equation 6L in Table 18 indicates in an economic sense that

- ceteris paribus:

.(l) A one pércent change in per capita disposable income is
_assoclated with a movement in_the"samé direction:of«.54 of'dne{percent;
'in tﬁg rétail‘ériqe of»ffeSb summe# lg?oné.’; |

(2) A'éﬁé pe?cént éﬁange invpéf'capita éohéumptioﬁ 6fgfresh sum~
mer lemoqs is'aséociateq with a moveménf in the opposite direction of
.57 of one pefcent in the‘reﬁéil price of frestsuﬁmer_leﬁoﬁs.

(3) The retail price of fresh summer lemeS‘WouId decline»duevto

theLﬁegatiﬁéﬂébeffiéiéﬁtifér £he tiﬁé ;éfiéblé.27“-:
The R2 véiué for estimated Equation 6L (Table 18) is .885, which

is éubstantially higher than:the respeqtive,R?.value for Winterviemonsf.“

Thevesfimated coefficients obtained from Equations 6L (Table 17) and GL

(Table 18) were similar particularly for disposable income.
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The time period of‘the regressions was shortened to 1963-64
through 1973-74 when the price of lemonade was used as an independenf
'variable; The best regsession results obtained when u$ing the lemonade
variable are listed in Table 18. The lemonade vsriable did not prove to
be significant which is somewhat surprising in that it Waslgenerally as-—
sumed that 1emonadelconcentrase would seryé as a substitute for fresh-
lemons, especially in the summer. Again, the problems of estimation with
,'only eleven;observations must be recognized.

Overall, the most important wvariable in the analysis of the re~
tail price of fresh lemons in both the summer and winter cases is per
capita disposable income. It is plsssiblé that per capita disposable.
income behaves as some type of proky for a marketing margin variable.
This aoes not seem ss unreasonable as.it may sound; it has been dis-
cussed before that the marketing marginsfequal approximately 80 percent
- of the retailuvaiue, and by far.ths largest facto;_in,the margins them-
se;vesAis:the labqr‘qgst. _It:is‘posSiblelthat tﬁe per Capita¢disposabls
insoﬁe Vafisgle is ?ickisg ﬁp soﬁe of'the-shanges in the labof cost .in
the marketing margins.

An‘impor;ant and diSturbiﬁg pbintris;the igstability of the sign
snithe quaniity variable. Tables 17 and 18 indicate that the sign and
fhelsignificssse of the_esti@a;sd,speffisients-fsﬁ fhérquantifyrfarisbie
fiuctuateo Equations 6L in both Tables 17 and 18 yielded the most ap-
propriate coefficients in light of ecoqomic theory and a priori expecta-
tions.. Inspection of the sorreiation matrix yiel&sd certain insights
into the statistical problems.of the data. The mstrix showedvthat the

independent variables were, in some instances, highly correlated which
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could eiplain the fluctuations in thé'sign and significance of the esti—
Vﬁate& coeffiéients° The mosﬁ:common cure for the proElém,of multicol;
linearity is the deletioﬁ of certainvindependent variables. - The result
of the deletion process risks what‘is.called.noﬁspecification biés, that
is'deleting cerfain theéretically relevant indépendent variables. An
alternative to the deletion method is a techniqﬁe'called ridge regres-
sion. Brown and Beatties' article (1975) illustrates the use of ridge
regression in dealing with'tﬁé problem of multicollinearity. Basically
ridge régression deals with theproblem of muiticollinqérity by augment-
ing the main'diagonal of the c¢orrelation matrix by small'positive amounts.

| Ridge regression Was.uéilized in estimating severailprice equa-
tions. Thé results of the ridge fegressions were similar (eséecially in
respect to the sign) to the estimated Equations 6L in Tables 17 and 18.
For this feéson, Equations 6L were used as thé most accurate approxima-
tion of winter and summer fetail pricg; Besides being fairly similar
:td'the ridée regressiqn'estimation§;rﬁquaticnsi6L‘also-seemed to fit

economic theory and a priori expectatioms.

Priée and Income Elasticity Conéepts.
Tﬁéfpriéefelééticity of &éﬁénd is“é tdﬁCepf used to ﬁeasufé ther
Vresponsiﬁeﬁeésvof-ﬁhé'qﬁ;n#ity &éméﬁded_with féépecf tbia gi&eﬁ éhénge'
~in price. The perteﬁtégé éhaﬁge in quantity déﬁande& di&ided by the per-
céntagé change in price is the price eléstiéity of demand. The defini-
tion does nbﬁ suggest tﬁat'tﬁe causal relationghip is in the fé?m of
price affecting quantity. In many agricultural commodities the causal

" relationship runs the other way because of the predetermined nature of
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supply. The concept'of elasticity refers to a change in quantity, nedither
causing nor caused by a given change in price, but only associated with
a given cﬁange in price (Shepard 1941, p. 194).

Because of the relationship Between the price elasticity dfude—-
mand and total revenue, economists specify the general nature of demana
in three ways: elastic, inelastic and unitary.

If the price elasticit& of demand is greater than minus one, it
is called elastic. Elastic meaning a one perceﬁt change‘in price 1is
associated with a greater than one percent change in quantity.

If the price elasticity of demand is equal to minus one then a one
percent change in price is associated with a one peréent'chanée in quan-

tity. This relationship is termed unitary elasticity.

¢

‘If the price elasticity of demand isrless than minus one, thén'a
one percént changeiih pfice is associated with a lessAthan one percent
change in quantity. This relét@énship is te;mgd inelastic,

V-fIn mathemayiéal nofétibn,the‘p:ice_el;é;iﬁity of demand is Ed =
a L - " in'-‘n » . - .

g% K §' f°f a parﬁiéﬁlar demand curve where "p" refers to ﬁrice and

"q" to quantity demanded. The price elasticity of demand is negative.

Pricevelasticity‘can differ at aﬁy point onva lineaf‘demand‘curvegranging )
from iﬁélasti¢ to7e1astic regiéns. If the linear function is exprésSed“
in idgafithmé,itﬁén;éﬁéry”poiﬁﬁ 6n thétdeménd curve ﬁés thé_éémé éiaé-
ticity. The proéf of this is given by Foote (1958, p. 79).

Another measqre‘of elasticity that is important is the income
‘elasticity of demand. Income elésticity indicétes the reéponsiveness of

quantity with respect to percentage changes in income. Income elasticity

of demand may be positive, negative or zero. A positive income
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elasticity would indicate that as income increases the quantity conéumed
or demanded increases. This type of relationship depicts a type of com-
ﬁoditj referred to as a superior good. An inferior good would have a
negative income elasticity and its demand would decrease as income in-—
creased. If inéome and quantity are unrelated, the incoﬁe elasticity
would be zero.

Given a linear eduation of the form q = a + b¥D, where q = quan-

"

.tity demanded and YD = income then é%% ° %ﬁ is the income -elasticity.

If the equation is expressed in logarithmic form then the estimated co-

efficient of the income variable is the income elasticity.

Estimated Elasticities
! bl
The estimates of the elasticities are on a seasonal basis. There
are separate estimates for summer lemons (May-October) at the retail,

f.o.b. and farm level and another set of estimates for winter lemons.‘

‘The estimates are only applicablé”tb freéh domestic use; A major'problem

" in the éstimation qf the elastici;ies is in the determination of the .ap-

propriate equations from which the estimates can be derived. More

specifically the question is whether to estimate the direct elasticities

by using quantity as the dépéndéﬁt variable QI"EY using'ﬁyice as the -

. dependent variable an&ithereby estimating youfselasticities indirectly.

Estimations of price elasticity of démand from price flexibil-
ities usually tend toward the lower bounds of the true elasticity de~-
pending ﬁpbn the cross effects of other commodities (Houck 1965).

Both types of equations were tried to see if the estimated elas-

ticities would be similar. The elasticities were in most cases very



86
différent,«ranging from inelastic estimates of price elasticity and a
negative income elasticity in equations that specified quantity as the
dependent variable, to elastic estiﬁates of price elasticity and positive
incone elasticities in equations that specified price as the dependent
variable.
The &issimilar results from the equations, depending upon which
dependent variable~was.specified, created a dilemma. The decision to use
'the equatioﬁs with price dependent in estimating elasticities was based
on three particular pointé. The first poinﬁ was discussed earlier in
this chapter in regards to. the decision to use a single equatién method
'rather than a simultaneous approach._ Iﬁ was argued tha; the nature of
Jfthe price-quantity rélatibn;hip waé such that the casual relationship of
p;ibe as a function of quanﬁity.was the most logical. AThé second point
dealt with total~revenue‘over the time period under study. Given an in-
elastic demand,; an‘increaée'in price should‘be'associated with smaller
percentage decrease in tﬁe'quéﬁtify dgmanded»and an 6Verail increaseiiﬁ
tdtai‘fevenﬁé. 'Cbmputéd fofai'revenue oﬁer thérpast721'yééféAindicatéé
that in real dollars Fotal févenue in the-doméstic market is decreaging
not i@éreasing, and éver tﬁe,samé_twenty—one vears the price has in-

creased and the quantity-consumed has- decreased. This drop in real total

revenue indicates that under éeteris_paribus conditions, the elasticity

at the retail level is elastic rather than inelastic. This is especially
 true in the case of summer lemons, and to a lesser extent with winter
iemoné° The third and final point centered on the greater significanée
of the quantity and income variables in equations which specified price

as the dependent variable. The higher significance levels increase
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confidence in the'estimated'coefficieﬁts and hence the elasticity estima-
tioné° R

The technique for estimating fhe elasticities at the f.o.b. and
farm level was taken from a publication btheorgg and King (1971)° They
derive the f.o.b. énd farm price elasticities by using the retail elas~
ticity and the elasticities of price transmissioﬁ. The price transmis-
sion elasticity is the ratiorof relative change in the retail price to
the relative change in either the farm price or the f.0.b. price. The
priée elasticity of demand at either the f.o.b. or the farm level is the
product of the retail price elasticity of demand aﬁd the respective price
transmission elasticity.

The estimated equation'used to derive the elasticities for winter
lemons is Equation 6L, Table 17:

<231 - «79387 Q + .54679 YD - 15621 T . (V-4)

Pp = ,
(~1.44) (2.47) (-2.01)
‘ ‘r-wherg;A ?R = loé:of thé regaii pri;e of'fresh winter lemons
Q= iog of per capifa consﬁmpfibﬁ.of—frééh ﬁintér'l;méﬁs
YD = log.of perAcapita disﬁésaﬁie income
T = log of time 1954 = origin |

Figures in‘pareﬁtheées are "t" statistics.
- Transposing equations (V-A) yields (VéB):andA(V—C);'
.79387 Q = .231 + .54679 YD - .15621 T - P | (V-B)
Q= .291+ .68877 YD - 119677 T - 1.26 B, (V-0)
The-reSuité'suggest that the price elasticity of demand at the

retail level for fresh lemons is elastic. But testing of the estimated

elasticity indicated that it is not significantly different from one at
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any appropriate level. Consequently a more accurate eétimationvof the
price elasticity of demand at the retail level may be that of unitary
elasticity. Houck (1965) érgued that-in eétimating price elasticities
és the recipfocal of price fiexibilities, the estimation would always
tehd toward thé lower bounds. Given this idea, the estimate of -1.26
will be used in this study.

The income elasticity for fresh winter lemons is .69, which
"indicates a one percent change in income would result in a .69 percent
. change in quantity; The income elasticity coefficient was significantly
different from zero and one at a.fivé percent level. |

In deriving the pricé elasﬁicity of demand for Winter lemons at

the f£f.0.b. and farm level, price transmission equations were estimated.

P, = 5.163 + (5:23333 Pfooubf ‘_ | (V-D)
Py = 9.178 + 32670 P, | | ; o (V-E)
(5f5842) : :
whé?e: PR = }6g éfvthéifgﬁé§; price 6fﬂfresh Winter lgmons
;Pf.o:b; = lbg 6f the.f.égb,iﬁrice‘of fresh ﬁinter ieﬁons
A | Pf = log éf'thé.farm price of fresh winter lemons

 Figures in parentheses are "T" statistics.

TR ~mSince'equations‘(VeD) and (V-E) are in logarithmic form, the

pricértraﬂémigsioﬁveiésticitf is mefely tﬁe reééécﬁive coeffiéientsréf
the f.ofb. and farm price variables.

TheAérice.elasticity of_demand‘ét the f.o.b. level is the product
of—ﬁhe price eiasticity of demand ét the retail le&él‘énd price transmis—
sion elasticity of equation (V-D). By simple multiplication -1.26 x

(.57693) yields an estimate of -.72 as the price elasticity of demand
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at the f.o.b. level. Thé same procedure-usiﬁg equation (V-E) yields -
-1.26 x (.3267) or —;41 as the price elasticity at the farm level.

The estimated equation used in deriving the elasticities fof
summey lembns is Equation 6L, Table 17:

.3006 = .56897 Q + .53868 YD - "q18514 T (V-F)

T (~2.3124) (2.3293) (~4.0961)
where: Pﬁ =-log of retail price for ffesh summer lemons
Q= log of per capita cénsumption.of fresh summer lemons
Y_ = log of per capita disposable income
T = log of time 1954 = origin

Transposing equation (V-F) yields (V-G) and (V—H):
.56897 Q = .3006 + .53868 YD — .18514 T - PR 7 (V-G)

Q = .5283 + .9468 YD - .3254 T - 1.76 PR (V-H)

These results suggest that thg.refail~price.elasticity of demand
" is elasfic° 'The estiﬁaféd elasticity is —1.76‘and itris significantly
different.f;bm zero and'fr;m.oﬁe af_thé'five percént ievel° The esti-
7matéd income elasﬁiéityiis‘,§5 which ié-aiéo significantlyvdifférénf from |
zero and one. This indicates:tﬁat a oné pércént change in income is as-

' sociatéd Withra-.95 percent change in the quantitykdemanded; -
The price elasticitiés_of transmissiqn_wérg estimated by the fol-
" lowing equations:

4.235 +> .68307 P, (V-1I)

P =
R (6.8751) f.0.b.
P, = 8.396 + .38295 P (V=-J)
(6.7568)
where: 'PR = log of retéil price of fresh summer lemons

Pf o ﬁ = log of f.o.b. price of fresh summer lemons
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Pf,=‘log of farm price of fresh summer lemons

Figures in parentheses are "T" statistics.

~

As in the casé of,Qinter lemons, tﬁe product of the price eias—l
tiéity of demand at the rétail level and the elasticity of price tians—
mission from equation (IV-I) yields an f.o.b. price elasticity of demand
of -1.20 for fresh summer lemons. The price elasticity of demand at the
fafm level fof frésh summér lemons is -.67. |

Table i9 provides a summaiy of the elasticities for both winter

~and summer lemons at all threg Jlevels.

Table 19 indicates that the‘price'elasticity is greater for suﬁ—
mer lemons than Wintei leﬁons at all three price levels. The elastici-
ties in this study were higher than the elasticities Hoos and Seltzer
(1953, P. 34) derived. Hoos and Seltzer estimated summer retail price
elasticitﬁ'at ~-.78 and f.o.b. and on-tree price elasticity, respectively,
at ~.49 and -.44. Their estimated'elasticities differed greatly from

) this;stuaies' in’ieépect to tﬁe_retail and f.o0.b. prices. Their esti-
mates were inelastic while the estimates in this chapter indicated‘elas—
tic pricerelasticities. One point that should be noted is.that Hoos and
xSeitzers' elagticitiés were aveﬁages for the period 1925 throuéh.l941;

before the Lemon Marketing Order:

Income»eiéﬁticities_ffqﬁ.thié étu&y wefe ;69 aﬁd :95 fér resééﬁ—
tive winter and summer lemons. These‘esfimates compared to Brandow's
(1961, p. 17) ingome elasticity estimate of .40 for fruit were closer
than the price elasticities compared above.

The high price elasticities, especially during the summer, may

indicate the importance of substitutes for fresh summer consumption.
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Table 19. Summary of elasticity estimates for winter and summer lemons.

'Wintef Lemons _ Summer”Lemons
Retail Price Elasticity ' -1.26 | | -1.76
‘Rétail Incéme ﬁlasticity . 7 .69 -. .95
' F.0.B. Price Elasticity | - .72 -1.20

Farm Price Elasticity - 41 - .67
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Lemonade and lemon concentrate are two products that wéuld ser#evas sub-
stitutes in the hot.summer mon'thé° Efforts to inclﬁde the effect of
substitutes in the price equations (Table 18) were inconclusive. TFur-
ther work is>needed with resﬁect to substitutes for fresh lemons,A

| The income elasticities in thé case of summer and winter lemons
are positive, indicating that lemons are superior goods. The income
elasticity for summer lemons is quite a bit higher than the elasticity
.for winter lemons, which indicates incréased disposable income would
result in greater change in demand for summer lemons in comparison to
winter lemons.

If thé estimated elasticities are an accurate representation of
the demand for fresh lemoﬁs, certain conclusions can be drawn. The
first would’indicate thét if the quantity of fresh summer lemons was
increased then the retail and f.o.b. prices should'decrease;~but an over-
all-rise in total revenue should result at bbth of fhese 1evéls, but not
at the farm level. -

The éage of ffesh-wiﬁtéf lemons is somewhat‘inconclusiVe. Thé
retail elasticity of demﬁnd was -1.26, but.was not significantly differ-
ent from oge; - The f.o0.:b. and on~tree priée eléstidities were inelastic.
If the quantity of fresh.winter lemomns was increased, then the prices:
would déciine $ut total_refenue a£ fhe réféil iéﬁél'méf‘increaé; or re-+
mainithe same. - Total révenue at the f.o.b. and on-tree levels will drop.

The point of particular importance, especially in the case of
fresh summer lemons, is the price elasticities rangiﬁg from elastic atr
the retail level to inelastic at the farm levei. The Lemon Administra-

tive Committee seems to be in a dilemma. Their main concern is with
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gettiﬁgla fair return to the grower, which could be accomplished by re-

" stricting the quantity thatlenters the domestic.ma.rket° This type of
actio; raises the retail pricerani drops thé total revenue at the retail
level. If the Committee incfeaSed the quantity.shipped into the domestic
markeﬁ,:the retail price would drop and t§tal revenue would increasé at
the ;etail level buf total revenue at the farm level would decline.

The Lemon Administrative;Committee, makiﬁg one set of decisions
cannot simultaneously satisfy the domestic consumer and the lemon grower.

Whichever action they take they leave one group better off at the ex~

pense of the other group.



CHAPTER VI
SUMMARY AND CONCLUSIONS

Markgting orders, which are a'type of government involvement in
agriculture, have their roots in tﬁe Agricultural Adjustmént Act of 1933.
The‘purpose of marketing orders and agreéments is to guarantee fhe farmer
a ¥easonable return and in turn insure the domestic consuﬁer a stable
market with high quality products at fair price.

Very little‘empifiéal'reéeafch.has been éonducted conicerning the-
effect of marketing order programs on the dqmestic cbnsume:;e The polit—
ical envi;onmeﬂt today necessitates that any piece of égricultural legis~
lation be examined with respeétiﬁo both the farmer and the consumer's
view:. Farm legislation, whether it already be law or in the drafting

stagé, is subject'tb close scrutinf by*conSumer o?ganizétioné or tﬁeif‘
”répréééatativeéq:.Thisbis not unexpected ﬁsr-sh0qld it'Bé undeéifabieg
for it is the consumer who ultimately pays most of thé coéts.of regula-
tory legislation,rbg it far@ or. otherwise. »
- ihe qbiectiﬁé Qf»Ehié study waé to examine thé iﬁbact of thé >.;
Lemon Mérketiné Ofder on the domestic cqpsﬁmer; Hopefuily,"reséarthibf,
this type can be‘utiiized.by polic?makers,AlEgislatorsiand40thers'who'
are interested iﬁ changing or défending marketing order ﬁfograms.
| Thé major problem of this study, asjwith several others ﬁhaf at-
tempt to examine marketing orders, is that the Lemon Marketing Order has
beén in existence for such a long time thét comparisons of periods when

94
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;he order existed and when it did not, are not very useful because of the
structural changés that have occurred inrthe market. Consequently; mar-
ket performance under the order has to be judged in terms of more general
criteria concerning pricés, quantities, margins, conéumer expenditures,
etc.
Ordinary least—squares regressions, simple calcuius and trend

analysis were techniques eﬁployed in the analysis of the Lemon Marketing

'Orderq

Conclusions

In recent years the majér'criticism of the Lemon Mérketing‘Order
has been that of "undue price enhancement" by means of the rate of flow
prdvision, Chapter IT indicated that the real retail price of fresh
lemons has_increased an average of 1.2 percent annually from 1953-54
through 1974-75. The period‘from 1964-65 through 1974-75 showed an an-
nuai iﬁc:eése of 2.0 pef;ep;.. The.aaté:élsd indicaﬁéd.that-although the
Trdp~t£eerpriée_haé shbwn_s}iéhtly hiéhef,aﬁﬁuélrpercéntagé increaseégﬂfhe
rabsolute differential bét;één the priceriéQels is inc;:eas.ing°

As:Caneivéd in the original lesislatiog, ;he bgsic benefegtqrs
,bf'marketiﬁg ordeis weré térbé:the érowérs,- In thércaselof lemons,-it
.?,appeérss (1jféstif:thé.ﬁé£ké£ing ordérﬂhéévﬁoé,bgén,very éuécéssful'in :
keeping oﬁ—free retufﬁé‘in line Qifh:retailipricés; ér‘(éj that aAlafge
'percenfage of the movement of the reﬁail price is éontroiled“by forces
outside the séope of the marketing ofder.’ If,thé latter is the case,

-then the dissolution of tﬁe marketing order would have a much smaller

effect on retail prices than critics presume. It should be noted that
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on the basis of this study the marketing order cannot be called ineffec~
tive as far as the farm or on—trée price is édncerned beéause no attempt
was made'ﬁo determine what return the farmer would receive if there was
no marketing or&er.

Marketing margins comprise the difference between the three price
levels. The wholesale-retail margin is the difference between the retail
and f.0.b. price, and the picking, hauling, packing and selling margin is
.the differénce between the f.o.b. and on—tree'price. The summation of
. both of these mérgins yields the gross margin. .

The 22 year average of the retail price per carton (38 pounds)
indicated that approximately 80 percent of the retail value is made up
b& the gross margin, with the wholesale—retail_margin composing 63 per-
cent . of the retail value and the picking; hauling, packing and selling
margin making up 17 pércent‘of the‘retail Vaide.

| Margin analyses suggested ﬁhat the wholésale-retail_margin in’

Vreal dpllars,is increaéing over time. This woﬁld Help éxplain the in-
}éreésiné'differenfial between‘the rétéii—pricé ana'the.oh;treé price. .
The picking, hauling, packing and selling margin in real dollars hasjnot
sﬁ§wn any significant trend, although it has declined as a percentage of
the retail;price. vTheigross margin ?ndicated some upwardftrend but not .
 ééfgfééf_éé the wholééaié—rétéil margin,VA ‘ | )

Overall, about 68 percent of the retail price increases can be
'attributed to thg gpward movement in thg wholesale-retail margin.

When the wholésalé—retail margin and total shipments were stipu-
lated as independent variables in a regression equation with retail price

as the dependent variable, the quantity variable proved insignificant.
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This should not lead to the complete exoneration of the Lemon Marketing
Order, but it does weaken the critic's claim of price enhancement by sup-
‘ply regulation.

Chapter IV investigated tﬁe,long run allocatioh of lemons into
the fresh domestic,‘export? and processed markets.

The shipmenﬁs of fresh lemons into the domestic market showed a
decreasing trend, not only iﬁ»an absolute sense but also a percent of
total shipments. The greatest decline was experienced in shipments dur-
ing the summer months. Overall averages indicated that approximately
37.2 percent and 45.1 percent of total shipments enter the fresh domeétic
market, respectively, for winter and summervlem.;ms° As an indication of
the decline, during the last five years (1970-71 through 1974-75), about
27.3 éercent of winter lemons aﬁd 24.7~percent of summer lemons entered
the doméstig market.

| Thérermay berseverai ekplanations,for this: (1) shift din demana
as-a reéult of the>introduction and aéceptanée‘of substi;@;eg'such asi 
leﬁéﬁ-iﬁicé and‘coﬁceﬁtratédAlemonade, (2)'éhiftnin demand és>anfesult:
of changes'iﬁ thé consumption of complementary foods such as fish aﬁd
iced teay; (3) changes of quantity demanded because of higher-retaii
'prices,>aﬁd;(4)_changeS»in totai,éupplyAand ité allocatioﬁ because:of
Vjstfﬁctu;él éhahges in theimark;t;'(Hypotheséé-l; 3kénd:4‘§eée-in§ééti;
éated in this study.

‘The export market has shown the‘ﬁost striking inérea;e in both
an absélute and relative sense with the processed market serving as. a

secondary outlet and showing no discernible trend.
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..The decline in.the.absolute and relétive shipments of fresh leﬁ—
ons couﬁled with an increasing populatioﬁ resulté in a declining'pef
capitavconsum.p;cion° Although summer pér capita ;onsumptioﬁ is greater
than wintér per capité consumption, summer consumption showed the great—
est decline over the time period under study. Along with declining per
‘capita consumption, per capita expenditures have aiso decreased in real
dollafs even though the real retail price has shown an increése,

The Lemon Marketing Order provides for regulatién of 'the size of
fresh lemons that enter thé domestic market. During most of the time
since 1953-54, the éommon minimum.size requirement was 235 lemons per
carton. It was shown thét the average size of fresh lemons that enter
the domestic market have increased over time. Part of this increase in
size is dﬁe to the increasing percentage of éotal aomestic shipments from
Distriéts 1 andA3 where production conditions and qarketing strategies

~result in larger'lempns,
"fThevtotal ?alﬁé'of sai¢8~at the:;etailrlevel were cal;uiéted fdf
Vsﬁmﬁer-énd %infef"léméné. Sﬁmmer le;on‘sales.shbwed a decreasiﬁg trend

whilé total value for winter lemon sales remained fairly constant. Under

‘éeteris paribus conditions these results Would'suggest that the retail

‘price elasticity is elastic for summer lemons and unitary in the case of

:wintéf'lem6ﬁ54> -

Price elasticities of demand and income elasticities Weré esti-
mated from price equations. The income elasticity of summer lemons was
.95, quite a bit higher than the .69 ihcome elasticity estimated for win~

ter lemons. Both estimated elasticities were significantly different

from zero. Positive income elasticities indicate that both fresh summer
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and winter lemons are regarded as superior goods, with changes in income
affecting the consumption of summer lemons more so than winter lemons.

The price elasticities of demand were greater for sumﬁer lemons
at gll thfee price levels. Price elasticity at the retail level for win-
ter"lemons was estimated at -1.26 while the estiﬁate.for summer lemons
was =1.76, definitely elastic. As expedted, the elasticities ét the
f.o.b. and farm 1gvel were smaller. Winter f.o.b. priée elasticity was
‘estimated at ~.72 and the summer f.o.b. price elaéticitY'was‘estimafeﬁ
at -1.20. Estimated price elasticities at the farm level yielded'—°41
for winter lemons and -.67 for summer-lemons.'

The higher estimated elaéficitieé fér suﬁmer lemons may be due
to the importange of substitutes such és frozen lemonade concentrate and
lemon juice. A test of the importance of substitutes using the'pricé of
frozen lemonade concentrate ﬁas inconclqsive;

If‘the estimated. elasticities are accepted as an accurate rgpre—

:sentatidﬁ of fhé\ffesh_lémon market, ;hen under ceteris-paribus condi=
'tioﬁs, én'incréésé of totalrdomeétic shipﬁenéé in éﬁé'éﬁﬁmér would'resultv
in lower retail prices but higher'totalbrévenue at the retail level.
Vi'HoﬁeVef;'ét the on~tree 1é§e1 thé oppbsite'woﬁld be‘tfﬁe: given in;>

’élastic”demand; increased fﬁésh summer SHipments’wili'iéwer thé”o@é?fee 7

V"reﬁurn‘and decrease tﬁtai revenue éojﬁroduCErsw | i
Iﬁ the case of-winter lémbns, ﬁhe retail priﬁe elasticity was.

-1.26 buf significantly different.from dne only at the 20.percent levei.

éiven this, an increase or decrease of shipments into the fresh domestic

market would have only a minor effect on total revenue at the retail

level. However, the on-tree price elasticity was inelastic, indicating
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under ceteris paribus conditions, an increase in domestic shipments will

decrease total revenue at the grower level.
The estimated elasticities suggest that the Lemon Administrative

' Making one set

Committee is somewhere between a "rock and a hard place.’
of decisions, they cannot simultaneously satisfy both domestic consumer
and the grower as is implied by the law. Non-Pareto welfare choices

exist and any future study of the Lemon Order should attempt to quantify

the welfare impacts of the major alternatives open to the Committee.

Considerations

The estimation procedure was discussed in Chapter V including the
decision to utilize the single equation least—squarés téchnique in pref-
erence to the simultaneous approach. There is no need to reiterate the
argument behind the choice; suffice it to say .that it would be inter-
-esfing to investigate the probleﬁ frdm-a simultaneous approach.in order
_to determine if the'résﬁl%s Wouid be Similar;to fhosé obtainéd‘by thé.
single équaéion methéd; f ; ‘:' ; LT .

It w;uld be intergsting to see if the simultaneous equafions ap-—
proachvfiélded more cdpsiétent resultsrthan the singie equétion approaéh.
The éfudy!was-not only plégued by inéonsistency in.terms_of the §i%pi£i—
?céﬁcéé ;hdiéiénsiof_theicoéfficients, but also incbnsistencykwas‘fqundr
7-iﬁ tﬁe éétimétion of éiasticities° When.price was used as a dependent
Vvariable,'retail pricekelastiEity for winter lembns Wés estimated as not
sigﬁifiéantly different from unity and summer frice elasticity was-elas—

tic. In contrast, when quantity was specified as the dependent variable,

estimates of price elasticities for winter and summer lemons were
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inelastic. Even though there are economic reasons for specifying price
as Fhé dependent variable, these inconsistencies are disturbing.

Anotﬁer problem was that of multicollinearity. Much of the data
indicated multicollineafity, and in an effort to avoid the dropping of
important independent variables from the regressions,‘ridge regressions
were rﬁn° Even though they verified the estimates obtained by ordinary
least squares, the multicollinearity still exists and may have influenced
'the'results.

One last consideratioﬁ is  important. In the specification of
variables that iﬁfluence the marketing margins, nearly all of the re-
gressions in Chapter V indicated per capita disposaﬁle income as the.
most significant. However, it appears thét the per capita disposable
income variable is acting partially és a proxy variable for some part
7 Qf’the margin, espegially the wholesale~retail margin. Approximately
80 percent ofAthe»retailnpricg of fresh lemons is made up by the market-
‘ing margins ;ﬁd by faf the 1afgestnfaétpr influenging the ﬁérgin is the.
" cost of labof.i;it ié‘éléﬁsiblé that théiincéme vériabié péftially re;
fiects ;he movements in the labor cost component pf the»margins. This
;may account farrit§ high gigﬁificgnce.‘

_ This stu@y sugges;é the need for further research into certain

_ aspects of marketing orders and their effects on tHe domestic consumer.



APPENDIX A

LEADING UNITED STATES CITIES USED IN THE
COMPUTATION OF THE FRESH DOMESTIC
RETAIL PRICE OF LEMONS

Chicago, Illinois
~Detroit, Michigan

Los Angeles, California
Philadelphia, Pennsylvania
Boston, Massachusetts
Pittsburgh, Pennsylvania
Cleveland, Ohio
Washington, D. C.
Baltimore, Maryland

St. Louis, Missouri

San Francisco, California
Denver, Colorado

Hdusﬁoﬁ? Texas;
Minneépblis, Minnesota
Nashvilie, Tennessee
Wichita, Kansas

Buffalo, New York .
Dallas, Texas o
Dayton, Ohio _
Milwaﬁkeé;'Wisbbﬁsin

San Diego, California

Seattle, Washington
Atlanta, Georgia
Cinncinati, Ohio
Hartford, Connecticut
HOnoluluP Hawaid

Indianapolis; Indiana .

' Kansas City, Missouri

Cedar Rapids, Iowa
Champagne—Urbana, Illinois
Lancaster, Pennsylvania

Green Bay, Wisconsin

* Durham, North Carolina

Orlando, Florida
Anchorage, Alaska _
Florence, South Carolina
Niles, Michigan

Klamath Fallg, Oregon

'Southbridgé, Massachusetts
* - Unidn, South Carolina °

» Crookston; Minnesota

Mangum, Oklahoma

Source: U. S. Department of Agriculture, Economic Research Service, 1976.



- - APPENDIX B

GROSS NATIONAL PRODUCT IMPLICIT PRICE DEFLAIORS

Winter

: . Annual Summéy
Year Price Deflator Price Deflator Price Deflator
’ (Nov.eOct9)> (Nov.prrw) (May-Oct.) . _
1953-54 59,43 59.18 59.68
1954~55 60.57 60.17 60.97
1955-56 62.33 61.77 62.90
© 1956-57 64,61 64.14 65.07
1957-58 65.79 65.57 66.02
1958-59 67.14 66.70 67.58
1959-60 68.43 68.19 68.68
1960-61 69.11 68.90 69.33
1961-62 70.19 69.88 70.51
1962-63 71.33 71.18 71.48
1963-64 72.45 - 72.18 72:73
1964-65 73.85 73.38 . . 74.33
1965-66 76.05 75.30° 76.80
1966-67 78.41 77.96 78.86
1967-68 81.58 180.67 8250
196869 85.61 - 84.50 86.73
- 1969-70 -90.24 - 89.15 91.33
1970~71 94,91 93,70 96.13
1971-72 1 98.97 98.07 99.87
1972-73 104.01 102.24 105.79
'1973-74 S 113.14 110.30 - 115.99
1974~75 124.36 — —

Sources: U. S. Department of Cbmmerce (1976a, b).
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APPENDIX C

DEFLATED RETAIL, F.0.B. AND ON~TREE PRICES AND
DEFLATED VALUES FOR THE GROSS, WHOLESALE-RETAIL,
- AND PICKING, HAULING, PACKING AND SELLING MARGINS

Retail" F.0.B. On-tree Gross WRMd

Year Price? PriceP P:iceb Marginc PHPS®
1953~54 $11.64  $4.76  $2.74  $ 8.90  $6.88  $2.02
1954-55 11.24  5.59 2.44 8.80  6.65 2,15
1955-56 11.25  4.80  2.63  8.62  6.45 2.17
1956-57 11.19  3.99 1.90 9.20  7.20  2.09
11957-58 10.75 - 3.75  1.70 9.04  6.99 2.05
1958~59 10.50 3.98 1.98 8.52 ° 6.52 2.00
1959-60 10.46 - 3.81 1.87 8.59  6.65 1.94
1960-61 11.00  3.78  1.77 9.23  7.22 2.0l

196162 10.50  3.73  1.77 8.73  6.77  1.97 |
1962-63  12.66  4.63 © 2.68  9.98  8.03 .  1.95
'1963-65 © - 10.89  3.64 1.77 9.12  7.25  1.88
1964-65 | 12.17  4.25 . 2.18 999 7.92 2,07
1965-66 11.82  4.18 2.17 9.65 7.64 2,01
1966-67 11.72  4.32 2.38 9.3 7.40 1.94
1967-68  12.45  4.68 2.67 9.78  7.77 2.01
1968-69 12,59 5,09 3.05 9.5 - 7.50° 2,04
1969-70 13.07 491 3.05 10,02 8.16  1.86
1970-71 13.09.  5.08 3.02 10,06  8.00 2.05
1971-72 13.21  4.85  2.77 10.45  8.37 2.08
1972-73 ©13.55 . 4.70 2.55 11.00  8.85- 2.15
1973-74 14.02  5.29 3.16 10.86  8.73 2.13

1974-75 13,71 4.68 2.50 11.21  9.03 2.18

a. U. S. Department of Agriculture, Economic Research Service, 1976.
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' Sources: U. S. Department of Agriculture, 1962 and 1962-75.

Gross Margin = (Retail price minus on—-tree price).
Wholesale-retail margin = (Retail price minus f.o.b. price).

Picking, hauling, packing and selling margin = (f.o.b. price minus
on—-tree price).



APPENDIX D

DATA USED IN PRICE EQUATIONS

Winter Retail - Summer Retail * Winter Per Summer Per

Tear . Price & - Price? ‘ Capita --  Capita
$/carton $[carton Disposable  Disposable
Income Income
1953-54 7012 6.80 - 1570.0 1565.0
1954-55 7.02 6.70 1601.0 1656.0
1955-56 | 6.99 7.02 1695.0 1727.0
1956-57 7.67 6.96 ~  1769.0 1797.5
1957-58 7.26 6.94- 1796.0 1816.5
- 1958-59 7.19 - ' 6.97 1863.0 1902.0
1959-60 7.28 7.08 1918.5 1938.0
1960-61 ' 8.10 7.29 ‘ 1935.5 1973.0
1961-62 7.36 , © 7.38 . 2024.0 2060.0
1962-63  © © 9.70 857 - 20850  2124.0
196364 - 8.09  + . 7.76 2190.5 2286.0
 1964-65 915 8.8 2338.0  2427.5
1965-66 8.91 9.04 2528.0 2593.0
1966-67 ©9.36 9,06 | 2669.0 2738.5
1967-68 10.33 10.03 2828.0 2936.0
1968-69 - - 10.46 - . 11.02 ©3000.0  3112.0
1969-70° 11.93 11.67 32240 3366.0
1970-71 12.29 | 12.52 3458.0  3593.5
1971-72 © 13.00 13.14 13687.0 3814.0
1972-73 13.58 14449 4062.0 4291.0
1973-74 15.82 15.88 4483.0 46355
1974-75 16.89 17.19 4793.5 5076.5

e e e mm Gm em w mm e mm e m e me o e em wm e e dm M e e e e e e e e te me ae ew e e
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Winter Summer Winter Per Summer Per

' Year Trans-Pacific Trans-Pacific Capita Capita
Exports Exports Consumption Consumption

(1000 cartons) (1000 cartons) (pounds) (pounds)
1953-54 60 o 66 1.35 2.33
1954-55 718 69 1.33 2.22
1955-56 92 57 1.32 2.03
195657 194 15 1.26 2.06
1957-58 213 123 1.24 1.90
1958-59 107 . 140 1.20 1.97
1959-60 160 137 1.21 175
£ 1960-61 155 176 . 1.2 1.78
1961-62 162 - 186 1.15° 1.72
1962-63 206 241 S 111 1.60
1963-64 249 878 1.09 . . 1.64
1964-65 443 703 1.04 1.50
1965-66 74 o759 1.07 1.47

1966-67 . 839 81 . 1,03 1.37
1967-68 1,130 . 1,096 - 1.03  1.36
1968-69 1,134 . 1,264 .99 1.29
1969-70 1,400 - 1,638 .99 1.25
1970-71 1,825 1,730 97 1.25

1971-72 2,132 2,510 .98 122

" 1972-73 2,244 2,705 1.00  1.23
1973-74 2,320 0 -2,013 .99 . 1.6

1974-75 == .o - o == 96 | 1,16

Lmm s ma me dme ma e Jew  mm e e s mme e e mm G e ew e e e G mm e e e e e e Mmoo e e e
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Winter Lemonade Summer Lemonade

Year Concentratec- Concentrate®
cents/pound cents/pound
1963-64 o 13.9 h 13.9
1964-65 13.4 12.4
1965-66 12.6 124
1966-67 12,3 12.3
1967-68 , 12.5 12.2
1968-69 - 12,5 12.8
1969-70 ‘ 13.1 | | 13.2
1970-71 ‘ 4' 13.6 13.9
1971-72 - 4.3 14.4
1972-73 S e 147

o 1973-74 S 15 A 18.1

a. Source: U. S. Department of Agriculture, Economic Research Service,
~ 1976. : :

b. ‘Sources: U. S. Department of Commerce, 1976a and b.
Co SOﬁrce:' U. S. Depértment of Labor; 1964-74.
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