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ALGORITHMS FOR VERTICAL

e ot

INTEGRATION INDICES
Thomas L. /Sporleder*

_VefticalAfelationships among firms have been recognlzed as an -

| Anportant phenomenon in,marketlng for . ‘years. vMost economlsts agree[that

the extent of - vertical “integration' within. a marketing ,channel,voan
binfluence ;thevenormative performance’ of that chennel; ’.Despitevthe
recognized importance oflvertical integration as an aspect of strncture,
fhe'preponderance of.industrialiorganizetion effort has been &irectednto

measurement of horizontal relationships among firms.  This effort is

manifest in measures such as concentration ratios, the Herfindahl index,

Tell~Tideman-index, and otherso Systematic quantitative eomparisons» ofv
vertical .integretion  Would be facilitated byban acceptable index, much
like horieontel‘measures‘facilitate comparison‘of‘concentration; ,
'-'Theb purpose of bthis manusoript isAto suggest»fwo‘algofithms-for a
vertical integration'index. 'Beforeeeluoidetion of aléorithm'vspecifice
however,"some ?erspectlve is necessary on the definition of vertical

integration and unlt of analysis.
Definitions

Vertical Integration:

The concept of vertical integration can be complex.. Although
‘consensus exists that the concept involves combining stages or levels of

production, differences exist on what comstitutes a stage or level.
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Gort addressed this problen.(Gort, PD. 11-12)§
"Wlthln every’ establlshment, the same productlve functlonsh~ .
\may be concexved of as.a contlnuons process or, alternatlvely,.v
subdiv1ded into a vast number of separate operatlons, each |
of which may be 1dent1fied as a separate stage 1n productlon..;?fi‘f"
Afcng a ‘similar vveln, Mlghell and Jones offered a deflnltlon offstage'hh
(Mighe;l‘and;Jones{vpgi7):su' | | B |
i‘v’."é.s:.f.',a‘ ﬁorkingfdefiaition, we shall consider that an‘eCOnomic ."
stage inrprodacrion.fs anyioperating-processfcapableJof—producfngf.--o
a salahle prdductnor'service under'appr0priatefcircunstances;’f];fn:-w
'Suchva process may'be partfof a'iarger'production sequence withfn‘
h‘a firm’so»that no;saie'of the intermediatevproducts 0ccurs.6
v Trlfon offers a review of the hlstorlcal changes: 1n conceptuallaatlon of
1ntegrat10n and the deflnlt on of vertlcal rntegratlon whlch is adopted‘
in thlS manuscrlpt (Trlron, pp.v734~730) |
", .. the ownershlp or control by one company of enterprlsesvin
'fdifferent stages or proauctlon or dlstrlbutlon, where each stage B
ylelds a salable,commodlty" (Trlfon, P. 736) : “
leth bo*h the deflnltlons of Mlghell—Jones and Trlfon the‘ concept ofh
vertical 1ntegrat10n becomes one of ownershlp 1ntegrat10n,‘as contrastedr:
to contractual 1ntegratlonbsomet1mes referred to by other wrlters‘ (Roy,f

' pp.,l—6 Schneldau)av

Throughoutrthls manuscrlpt vertlcal 1ntegrat10n is deflned 1n terms',;,

of ‘ownership or control of establishmentS'at two or more 1evels 1n a

' narketing channel. Thus, 1ntegrat10n means a particular state of flrm‘vy'-'

organization”'withln a marketlng channel rather than the process or act



. of integrating. : Also,v a dichotomy ex1sts between 1nter1ndustry and’ .
intralndustry vertlcal integratlon. -LE horlzontally arrayed flrms at afr’
w;partlcular level w1th1n aA marketlng channel deflne an industry, theni

'f 1ntra1ndustry vertical 1ntegrat10n measurement 1nvolves the extent to'

'a_which establisments at a partlcular level are related through ownership'fﬂ

o ontrol to firms at a dlfferent level in the same marketlng channel

Interlndustry vertlcal 1ntegrat10n measurement would 1nvolve aggregatlon'

' f;over 1ndustr1es w1th1n.a4market1ng channel

Unit of Analy51s .
In practlcal apvllcation of any measurement dev1ceb ‘the unlt‘-of‘_
‘analysis 1chosen:>has_ important consequences for the interpretation and
: comparability‘OE measurement;. At leastvthree unitsvof'anaifsis cduld be g‘
'appropriate vfor vertlca_v 1ntegrat1on measurement—-lndustry, marketlng:"'
- channel segment, and_ subsector.vr Each unit,_representstc increaslng’v
vaggregatlon. | | |
As prev1ously mentloned the notion ofi 1ndustry 151 a horlzontal_'
array of firms at a. particular level in a marketing channel. Thus5:anik’
ilndustry is composedvotifirmsconly on onev31de of a wmarket or -nricing'
‘noint::]Within ;aﬁ channelcél»r Several studies have focused on the'i-,
imeasurement of vert‘cal 1ntegratlon forvan blndustry.zf Such measures:'ﬁ
maf ‘provide usefui 1nformat10n 1n regard to enaluatlng industryi
‘performance but add little to knowledge .concerning market performance
for an entire marketing channel or subsector. | |
Shaffer prov1des the deflnltlon of subsector as "the vertical set ofb
activitles in the production and distributlon of a closely related set .

- of commodlties" (Shaffer, p.3)  For example, the cattle-beefrrsubsectore‘



—lym

would inpludé‘ ail_.firms ffbm those engaged in cattle prodﬁctibn‘(cow;
calf éroducer) on‘thrOUgh to those engéged in final sale of‘ meat to
Hconsumers (be it  at  a ‘restaurant tab1e>0r'méat_counter 6f a retail .
‘store),‘ ‘ | | | | T
A marketing" channel.vsegment‘ié composed of two.or mofé veftically
'reiétedvindustries within a subsector. The notioﬁ,of segmeﬁt is‘ f1uid,
'depending on the purpose of a particular anélysis; Thus, for purposes
of measﬁring verticgl integration-in the céttle-beéf éubsector, fthree‘
channel segments mighﬁ be définede One éegment could be for‘céttle:'
: from‘COWnéalf:producér_thrdugh to processor. Another could Bé ;thé  HRI
meat segment from proceséor té_HRI consumer,  The third then would be
'the retail meat'segment from prbcessorl to retail custome?  (at—home
consumption). Each segment could be a meaningfuiraﬁalytic_unitvfor.thev
investigation‘of vertical .integration and the ‘evaluation ofA ma;ket
perfbrménce.  : |
For some commodities little may be gained from'attéﬁptﬁng fo.measuré .
the extent ofv-verfical ~integration of 'én',entire.suBsectorkbecause{-
intéfpretation- diffiéulties may reﬁder_téﬁéh ‘a#_raggregéﬁéd ﬁeasuré' .
meaniﬁgless._ For*eiémple, consider the.cotton—fibef”subsector.--The raw
vcdtton.segment“is‘CLearlf“frOm-fhe cotton farmer 1thfough the ‘téﬁtile
: milling .industry;u‘“Eowever,. fromv fhis level to'ulfimate ébnsumer a
myfiad_of'marketing‘bhaﬁnel:segments for fibér-(i.é, both ceilulosic aﬁdr
noh—cellulosic"fiﬁers).'éxist;_ each with uniqué end products;;_Inxthisv
“instance, it may-be‘that the greatest'ieﬁel‘ of _meaningfui-vaggregation:

 which can be achieved is segment.
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.~ By definition, interindustry vertical integration measures would

involve an aggregate analytic unit--either a marketing channel segment

or- a subsector. - Normative performance implications for a marketing

.¢ﬁénﬁel,¢on§efning‘vertital integration can flow only from »aggfégate _
‘;mgésureé. The two aléorithms'outlined in this ménuscfipf'presumebabuhit R
,df"analysis‘fof either chanﬁelr_segmgnt, or . subsector. .rlihe - most
.:vapprcpriéﬁe“ﬁ of these analytic units depends upon bthé particular

 circumstances of application. '

A Pricing Point Index

Definition

A naive temporal vertical integration - index ‘could be based on

- vertical pricing points within a marketing channel. Such an index would -
‘reflect the fact that as total vertical ihtégrétidn occurs over time in
‘a particular channel pricing points disappear. That is, if a particular

" channel at time t has P pricing points and at time t+l the ehtirelr

channel has become totally integrated, theh'oﬁly oné'pficing’pbint:wduld ;

- remain (at the final consumption\level). The change over timebin_number>

~of ‘pricing points may be formalized into an index by:

ORI

° where~O§wt$ 1 sigcepA?»= P, ~-Pqs P> P, > 1 and P represents the

t—-

. integer number of vertical pricing points in a particular marketing

channel at a particular timefg/ ¢£ becomes an index measure of

iintegration which has occurred between the base time period t and t+l.

For éxample,‘suppose at time t a marketing channel has six generally

recognized pricing points and at time t+l two pricing points within the



'channel ‘have become completely 1ntegrated (P +1 = 4). Thus, ] - 0.4;

At some later period, t+2, suppose only three pricing pOlntS “exist, so

t

?t = Q.6wu51ng t as»the base. _Ihe limits of wt‘occur when no chanée in f.'
\npricing points occurs between time'periOds (i.e. AP = 0, ¢t = 0) and |
when .all' pricing 1points but'one have~disappeared e tween time periods:
(i.g._"Pt+1_= i, b =1.00. | ’
‘In some instances, parallelimarketing'channel segments”mav exist’for
the same commodity and could be considered simultaneously by computing a

pricing p01nt index weighted by the volume importance of each parallel

segment. Suppose M parallel segments exist, each with V volume. Then,;

‘ _ " .
(2) ¥e = mﬁl.(é?/Pt~l)m Vn

Where 0<V -1.0 and 2V =1. 0 . 'Thus, .Vm could 'Simply represent theL

"[”percent of total volume Which moves through segment m. :c:fff f;ﬁff??fﬁf‘

For illustrative purposes,‘suppoSe'there are two parellel ségemeﬁts-f”’**

. for :a vcommodity (M=2) With the first segment~representing 70/ of thew:'

itotal.volume.> IL the firsf segment from time t tobt+1 diminishes By one
pricing point from a base.of‘Six while the secondrsegment diminishes Ey'
:two from a base of six, then w —0 26. Alternatively, suppose’ the more
1mportant segment diminished by two while the other diminished By only
:;bone.v Then, v =0. 34— ‘This 31mp1y 111ustrates the‘ effect of we1ght1ng:'
fand the p0831b111ty For 51multaneous con31deration of parallel marketing F:'

~channel segments,giﬁ




- Properties. v . . S \
| An index basé&fOn‘pficing péints isvgn"obViously“ﬁaive_ éﬁd qrudé‘
‘measure siﬁce'_i; ,is :séﬁSitive~ only_ to'1cHaﬁges ”oécufriﬁg.inﬁrgggl g
in;egraﬁion amphg stageé;véivén a‘bése time. A pfeferébie‘b;operty‘bfor‘;fff”
"1an iin4ex :wéﬁiéf.be:sensitivity,to changes in ;he:deg#éeiofAintegration‘g"'
'bfbéﬁwéeﬁistages.t B ‘ | o
| Tﬁé;,ﬁéefulagsév»of-,theiindex‘ié limitédttq teﬁpé:al mégsureﬁeﬁt ova‘”

vintggiéﬁion;; It éhould ﬁoﬁ bé' Qéed ~fdrv;gross-sectioﬁalz'éomparisons.”i e
biv Alsb;AAsincé: ﬁhé[indexAis based solelji§nachaﬁgeé in'humber‘ofbvertica1: 

: §ri§inngoints,ii§Hié;'appropriate<‘qnly :for‘ approxim&tingv‘change' in‘,b.
integfation relative‘-to'a baseltime."Ihérindek éa#not detéc#vébsolﬁge  :,~
levels df.integréﬁion existing,within’a chaﬁqel»af éﬁpartigqla: pdiﬁt'ip_'

time since'it is a time-relative index. _"

' Estimation = . -

" 'An_obvious

of estimation. The index could be readily and-

of its’éiﬁpiiﬁity~andﬂgﬁééébiiity ﬁo>ﬁél§hi  estiﬁa£i§n; thé:iﬁdegigouid =
vbeftracfable foi»hiétdii;éliperi0d$; ?Thié-iéiiﬁtcontfadisfi@cti§n £§ﬁéﬁ:}"a;
':inde#5baééd;6ﬁ pfimafyjorvsecqndafj;indiﬁiduai firﬁ:aataf‘whichi‘ﬁay‘ Bé£

- impéssiﬁle'foAbbtainifor siggific#nt*hiétoriéal;ﬁefiods;h: ‘ | |

’ (7 . A Vector Indexv'v

Definition
“A second verticaliintegration index could be based on the?ektent'.of'

integration ‘whiéhvbexists at each stage or level Within“avmarketing o



channelsf A necessary assumption is that the marketing channel for whichv'
the 1ndex is computed exh1b1t the order1ng restrictions for a vertlcal_ R

4/

”hfmarketlng system. leen thls, an 1nter1ndustry index may be deflned e
ﬂ,as{:' o | |
(3) 6 = P'P/K
"where 0<6<l K is the 'numhet 76f vstaaes :drf leuels‘”in'xéVfPérticulér‘.;
'marzetlng channel prlor' to the final consumptlon stage . ee k=1 |
xhv.;.,K), T represents a vector whosebelements, k’ are- the fractlon of
output at the k 1evel that is transferred to plants of the ‘same flrmi

 at a,succeedlng level, and where P' is T transpose. The elements of T

 would be;deflned-as.
_(l;.): A = zYi/ZXi"' o » o Yy < Xl for each i

,’where‘ X" is the amount (elther dollar value or. quantlty) of product

vproduced by the it f;rm at the kth level and Y _is the amount of i‘:-fu'

product Whlch is an intrafirm 1nter1ndustry (pr 1nterplant) transfer.
‘The_elements of‘VP ‘thus‘ represent the welghted ratlo of 1ntraf1rm S
'”-finterinduStty transfet to total outputjfor each 1eveL withln a marketing
d“vchannel | | o | | l

As an example of ‘the 1ndex, suppose a marketlng channel con31sts of

~f'.three stages pr orrtn the final consumptlon stage (KsB), where exactly ;ivjﬁt'p

: one-half of - all,output (ZY /1X;=0.5) at each stage is integrated with_'
‘vfirmsVat a succeedlng'stage. ”Thus, Ak = 0 5 for each k, I'T = 0.75, and'b

= (.25 °



b'Thelimits of 6 oocur when xlé=o for all k(6=0) and Ak
k(6=i) f'The index is essentlally composed of the percent output whlch
is 1ntegrated d1v1ded by the max1mum value of T' P Ihe maximum value of
T'T may be shown’to'be K by: - | |
(s) lim I'T = 11 mv'léf.‘xlz{a
: Akﬁl DR Al k=1
5Wheﬁ an»'indfvfdual‘_lke isv formulated as the ratio of_interpiant
"traﬁsfer‘to,ﬁgtai.output.as in _equationv (4) above, equal vweight is
“attached to units of output’with no eonsideration or weight given to the
’*number of firms Atf~' partlcular level (1n an 1ndustry) w1th1n the
‘marketing channel.’ For some appllcatlons, a dlfferent algorlthm for Xk
which 31multaneousl§ reflects the amount of 1ntegrat10n and 1nequa11ty

v of market share among flrms within an 1ndustry may be de31rable,'_To s

reflect boLh an 1nd1v1dua1 Ak could be formulated as:

(6) A = iﬁl(yixf)%/.(zxi)z |

Hwhere Y and X; arevdeflned asvln equatlon 4) and there are ﬁ flrms at
the kth level. | |
With thls formnlatlon; _1f ‘all N flrms w1th1n ‘an industry are
"iecompletely 1ntearated and have equal market share then.l —1/N That is,
"1f all N flrms haveoequal market shares and are completely 1ntegratedM~~
then Ak is 51mply ‘the rec1proca1 of the number of firms in that
industry. Also,'if one  firm becomes the industry ,(ite.,.N=l) the{
o.expression vreduces to h(Y/X)%,U meaning that i#'depends soiely-on the

- interplant transfer ratio for that ome firm. Theilimit of Akvis 1.0, as

=1 for all
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befo:e, but is reached if and only if there is but oné firm at- the kth

~level and that firm is totally integrated.

__Itv-is' not clear that.a,fqrmulatibn for Ak as in equation (6) would

"> 'be superi6f to a formulation as in equation (4) in all applications. In

',actual'aapﬁlication,-simple correlation analysis'between the formulation.
in equation (4) and some horizontal concentration measure (such,-as'.the:
Herfihdahl>index)'may'yield more insight into structure than sole use of

the equation (6)'formu1ation.' 

u,Proéeftiesv
The index, 6, is similar in concept to the Herfindahl index;,é‘well—
'known   horizontal ‘vconcentratidn > measure (Grossaék, Vernon); Tﬁo
. propertiés considered desirable for a hori'ionfal concentrat:l“.op index
arer | |
»1;1 The index increases (decreases)jwith_increasing (decfeasing)
‘inequélity 6f market sﬁafe aﬁong a given numbér of-firms;" )
f2.» The index deéreaseé‘(incfgases) with an increase (decrease)
in‘tﬁébnumber'of fifms.
:‘The vectér index S e$hibits the analogous firstw_property,r_bué not
: the  sec§nd; - That is, 6 increaseé (decreases) with an increasing
‘ (de§feésing) amount!of'veftical integrétion betweenjlevels, for a given .
'nqmber‘ of levels. The éécond analogous - property would :be thét a
1§ertica1_A_iﬁtegration © index _v>decreases (incfeaseé)' ‘ wifh. an
'incfeése(decféase) in fhe"nUmber ‘of levels. ' However, for'é vertical
vintegration index this analogous property would not ’bé desirable. ‘ A

‘preferrable property for a vertical integration index would be that the
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~ index ‘had the same value, given the_same integration,”regardless of the

number of 1evels. -Thus, a channel of K levels compared with a channelv»..~‘

of K+C levels, where C is an arb1trary p031t1ve integer, would have the o

Vhdsame 1ndex if Ak were equal for all ka ' This is true of the measure 0.

"QofHowever,f,once‘>a ‘base of K‘ levels” was,establlshed-f0r~a partieular

g marketing-channel, all K levels would need_toabe:included from that time
forward'inoordervto seourebtime comparable measurement.
Unllke the pr1c1n° point 1ndex, the vector 1ndex is sen31t1ve to the,*

. .degree of 1ntegratlon between 1evels in a marketlng channel Also, the v

vector*vindex is fsultable' for both temporal"and ﬂt cross«sectlonal’
comparisons. '_:Gross-sectional:‘ suitability = arises tsince' marketing

bchannels of varying number of levels produce the same 6;_“giVen_,thati‘
'ibetween;level integration.is identical. - |

One addltlonal substantlal difference betweenbathe‘ Priciné >P01nt‘
_ 1ndex and vector 1ndex is that the former is based solely on change 1n:
number of pric1ng 901nts ‘over tlme. This renders it incapahle of
, meaSuringA the absolute level" of 1ntegrat10n at a.partlcular p01nt in"
time; The vector 1ndex, however, is sen31t1ve to both.aBsolute and t1mei.
‘relative‘ lntegration; onee a base of K levels for a marketlng channel '

" has been established.

Estimatlon A
V'A?Preeiationdfot’éuantification.ofreither.an individual Ag»érze»,nay
f‘ bee:obtained by examinlng primary limitations'of”other nroposed"peasureshf.
‘:of‘ 1n.egration.‘ 7A general indictment 0fd'a 'majority of ~vertica1t4

1ntegrat10n measurement technlques based on conventlonal data. sources is
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that 'vertical' inregrarion: tends to be defined - by ‘rhe measurementv;'
technique;. This 1s in contrastito flrstideflnlng vertical integratlon
aﬁd. then _ des1gn1ng aﬁ»: acceptable vmeasurement technlque.'; Some mf"
v e1aBeratien of this and - other dlfflcultles become more' apparent by
 'reference te epec1f1c measurement technlques._ | | | |
There are _at least three alternative ratios which eould be :mti;iZe&
as. estimators ~of Ak besides‘rhe interplant transfer approaeh‘euggested'
abome, These ratios include: (1)“income'to‘ eales,. (2) dinventory to
éales, amd (3)'vvaluevvadded‘ ro sales. All three ratiosrhave similarr
'limitations. Sinceb in each the denominator reflects sales,i“the'
magnitude} ef-vthe 'ratio is confounded with the level (k)’for which the
ratio is computed. For example, suppose K=3; then suppose . value eadded_-
is exactly one dqllar at each>1eve1-with rhe value of output at the
primary level at one dollar. Then, the value added-to-.saies‘ rario‘»is
1.0 for k=1, 0.67 for k=2, and 0.33 for k=3. Yet,-eachrlevel may be
equally" integrated (Adelman, p. 282). 'Obviously; the ratie reflects
the level‘ within the marketing channel rather tham the degree of
integration. Other limitations specific to each ‘ratio "will‘ not Bev
reviewed here (see Adelman and Barnes for'elaboratiem).
The interplamt transrer approach is not w1thour limitation. Income,
inventory; value'iaddnd ~and sales are conventlonally»collected.data,
‘whilevinterplant tranefer is availabie_for"en1y» a. iimited fnumber of 
products for a.‘limited nﬁmber of levels within a marketlng channel.
Quanf"flcatlon u31ng 1nterplant transfer as the estlmatlon method for Ak
would, in most instances, Tequire prlmary data collectlon. ‘Also, ifb

interplant transfers are measured in dollar units then different firms
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may"value ‘they Same_ trensfer ‘differently.‘ "This llmltatlon could be :
: mltlgated however by calculatlon of " the '1nterp1ant transfer ratlo in

hysical waits.

Application

"'Intetest (inn yerticei integretion vfrOﬁb es poiicytrpetspectiye is
sprlmarlly attrlbtteble to 1ts potentlal 1nfluence on market performance.‘,
»No.~1ndex‘ or other measurement device by itself w1ll explaln either the‘

eitentA'of vertlcat‘ 1nt°gration or ;its ~-relat10nsh1p"'toh' matket
hperfotmancet :vHowevet,‘ requlslte to ouantltatlvely testing hypotheses
eoncereing vertical integrationvis design of'an acceptable”_quantitatiye"h
vvertlcal 1ntegrat1on measure. An aooeptehle indexncan,ptovide e'heensh
. of emplrlcally testlng hyvotheses; in a ‘structural eequatioﬁs"'context,
conoerning both what causal"factors' explain bohservedi degrees ‘ofl
integration‘endFWhetxihoect integretion has on msrketlpetforﬁehoe:”‘
Of‘,course;b heesutehent‘ difficulty is the"perpetoal.'Nemesis of
hYPOthe51s verlflcatton.‘bAn,aoceétsble‘in&ex woule‘,faciliteteﬂ'testing h
‘leadlng hypotheses concerning vimpetes :fot“integration;‘such as'riskrf
aver31on, economies of 51ze, technology adoptlon, and/or hlgh market,.
‘transactlon.ycosts”(tor.bothers see Arrow ‘and Wllllamson) , A maJor'
: bettier Hto 'em§ir15311# testlngb such hypotheses ‘now vlS ) 1ack of
epproptiate”‘secondary data for various agrlcultural marketing channels.:‘“
Desighioffyanﬂ aCCeptablev“indexv'represents theb 1n1t1a1 step toward.

identification of data for quantification of verticalyintegration.:*
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- Summary and Conclusions

~ Two algOrithms have' been 1suggested for an 1nter1ndustry vertlcal

[

vlntegratlon 1ndex.u The flrst algorlthm 1nvolves 1ntegrat10n measurementff' _

- :based on chanoe in number of‘ pr1c1ng p01nts over'tlme.: Althoughig*'
admlttedly a crude measure, the advantage of thls long term btemporal
measure is the 31mp11c1ty w1th whlch it codld be estlmated.n‘The Delphi:
R -teehniqde would»serve as a relatlvelyhinexpensivebmeansr for *estimation
.f of fa'mpricing'ooint index. HoWerer; such an index‘is not;of:suffioientf
sophistieation'to'play a role in;most StruCturaivanalyses.h::a“‘
‘ul The second' algorithm measures"interindustrf vertieal integration -
based upon aégrecatlon of vertlcal 1ntegratlon '.:at‘xeach. ierel; f'fhe
‘_tlndex is" ba51ca11y a vector whose elements are estimates of the degree
'of_vertlcal ;ntegratlon at~eachrof~K 1evels‘ in a marketlng channel. ;
indinidual elements>’of the vector can be formulated in dlfferent ways,:r
dependdng on Whether orv not‘:lnequallty of market shares as to be
boonsidered';simgltaneonsly with the degree of vertlcal 1ntegrat10n.
r:Also,”individual‘eiements'ean be estlmated byiseveral'aiternatlve*ratlos‘*

- whlch serve as estlmates of vertlcal 1ntegrat10n at a partlcular level g

vv(intraindustry vertioal integration) The 1ndex is approprlate for both;_.“‘

temporal and cross—sectlonal comparlsons of vertlcal 1ntegrat10n.p_A
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S : Lo ‘Footnotes

,*Fafmer Cooperetive"Service; U.' S. Department of Agriculture,”f
"Waehlngton, D. C. on: 1eave from Texas A&M Unlversity.;; This _paper ﬁ' 
. was. presented at ’the Amerlcan Agrlcultural Economlcs Associatlon»

'meetings, The Ohlo State Univer51ty, August 1975 Helpful commentsl'

from Marshal. Godw1n, Gerald Grlnnell Preston LaFerney, Bruce

| Marlon, and Carl Shafer are: gratefully acknowledged

vSome 5 wrlterS' have _referred to 1ndustry and marketv as belng
»‘eonoeptuallyvidegtical.“Io this manuscr1pt, dlfferentlatlon betweentv
l'industty;‘eod’;éerket is vusefol. ‘1As’ Olson states "Merketing and
'=industfiesvate not the semeiend it promoteelclafity‘ to’ &istiﬁgﬁieh jl;'

‘between them"and.'the performance of each. ~ The transaction is;the,

key difference between market and industry, ...  Moreover, two or

{ more industries vatev’involved"in tfanéactions’eﬁcept ih:eoosﬁmer
:bmar&ets aod 1ntro~1nddetry transections such‘as those for hedglng,
_atbltrageé ,endbbalanc1ng supplles among firms" (Olson, P. lO) Also ot ]s$;

for purpoees“offthie maousctipt horlzontally arrayed,markets~ Ci.e;

vgeographically ;disoarate' submarkets -for the ‘same commodlty) arel

' eoﬁsideted as aoéri ing p01nt withln a market1ng channel
;Otﬁe:l:a:studiee »‘have“’ measured"‘vertlcal v 1ntegration lend/ori
divereification tof'fifﬁs‘ete.ai'particulat',level in -a marketiog B
'eeﬁannel "by' osine' Stendard Industrlal Class1f1cat10n (SIC) code.:
def1n1t10ns of 1evels. ,Gort‘de31gned a"measute: of 1ntra1ndustryv‘:;l
‘vertical integration oaeed oh"the ratio;_of .employment ‘1n all

' aux1l1ary activ1t1es" to aggregate employment for the flrm (Gort)
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A ‘studyv of diversification and ‘mefger of gréin firms.utilized a .
:diversificatidﬁ index defined from the number of SIC ihdustries .in
1]x§hi§h é firﬁ‘waé engaged (Cobia and Farris).
vrf"Some bfhef divergent vértical integration measurement tecﬁniques
":.have beén designed,reflecting various levels of aggregation. Laffer
‘;:utilizedAéhé.ratio of sales.to 'gross .corporate product' By‘ broad
iﬁdustry .cléSsifications (Laffér). Another approach by Rogers was
to ?eight the rows énd columns of a conceptual mat:ix on iﬁtegration
»(ownér, ‘contracﬁ aﬁd coopefative) which defined an index (Rogérsi.
 Bucklin pfovidés a second interesting conceptualization of markét
':chénﬁgl flowé which has -implication for vertical intégration
measufemént (Bucklin). | |
:é.  only  in the limiting case where Pt+l =1 will wt = o, If
P ? lbthbenvgbt < ;.n For practical purposes, when P ., = ; then ¢ _ R
may be regarded aé:'l.O or complete integration. Also, a case of
vertical disintegration (wheré> Pt' < Pt+l) would not “produce _;
v;meaningfﬁl>index, howeﬁer'this is not considered a severe limitation
.‘sinceiexampies where pricing points have increased over time ﬁithin
an - égricultﬂral commodity ‘marketing channel ‘are :difficult :to
:ccnéeive. | | |
'vjﬁ.b Ordering réstrictions on‘a vertical marketing:system'simply‘
:Viiélﬁ.thét stéges;or 1eveis vwithin' the channei ‘;re.‘sufficienﬁly )
) well—defined éo és to allow ordériﬁg the K levels.‘ ForreXample,bét
an afbitfarily choéén kth level, the product sold at that level is -

as near to its final completion in all dimensions and nearer on some

than at the k-1 level (Richartz, pp. 185-188).
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;The Y varlable could be deflned dlfferently for tﬁpes otvvértlcal
'tlntegratlon other than ownershlp. T ForA»éxample,»vY' could be theii
:amount of product whlch is - either an. 1nterp1ant transfer or the t'
amount of output under  1nter1ndustry contract.u Thus;"Yv could'
 :reflect either bot both ownershlp and contractual 1ntegrat10n.
7.However,‘if,Y werel used as a proxy for- both contractual ‘and7
'ownershiﬁ intégration; temporal and cross—sectional interpretation
.‘tdl flculties would ‘ arise from :'mixing'l varying : dégteésw ”Qf:.

entrepreneurial control galned or lost through.lntegratlon into the' ‘,l

. same measure, From this standp01nt, Y is perhaps best conceived- as

either an estimate of ownership or contractual integration.



18-

References

- Adelman, M. A., "Concept and Statistical Measurement of Vertical

Integration," in Business Concentration and Price Policy (Princeton:

Princeton University Press), 1955, pp. 281-322,

Ariow,'Kenneth J., "Vertical Integratioh and..Communication," The Bell

Journal of ECOnomics, 6:173-183, Spring, 1975,

Barnes, Irston R., "Comment on Concept and Statistical 'Measurement = of

~ Vertical Integration," in Business Concentration and Price Policy

(Princeton: Princeton University Press), 1955, pp. 322-330.

Bucklin, Louis P., "The Classification of Channel Structures," in

-Vertical Marketing Systems (Glenview, Illinois: Scott, Foresman and -

\
Co.), 1970, pp. 16-31.

Cobia, D. W. and'P.'L, Farris, '"Mergers and bivefsified Growth of ' Large

- Grain Firms,"  American Journal of AgriCultural'ECOnomics,751ﬁ6129624,

)

August, 1969.

Gort, Michael, Diversification and Integration in American Industry

(Princeton: - Princeton University Press), 1962.

Grossack, I.rbﬁ.,'"Toward an Integration of Static and Dynamic Measures -

of Industry Concentration," Review of Economics'aﬂd’Statistics, 47:301~

308, August, 1965.



19—

‘Laffer, Arthur B., -"Vertical Integration by Corporations, 1929—1965,“4

The Review of‘Eéonomics and Stéfistics,’51:9l—93, February, 1969.

Mighell, R. L. and L. A. Jones, Vertical Coordination in Agriculture,

ERS, AE Report 19, USDA, Washington, D. C., February,.1963.

~Olson, Rbbert;v"Ch. 2, The Economic Meaning of Performance,"'unpdblished

manuscript, without final title, no date.

Richartz, Leon E., "A Game Theoretic Formulation of Vertical Market

?

Structures,"in Vertical Marketing Systems (Glenview, Illinois: Scott,

Foresman and Co.), 1970, pp. 180-205.

Rogers, George B., Vertical and Horizontal Integration in the Market Egg

Industry, 1955-69, ERS 477, ERS, USDA, May, 1971.

. Roy, E, P., Contract Farming and Economicv'lntegration (Danville,

N4

Illinois: Interstate Printers and Publishers, Inc.) 1972,

Schneidau, R. E., Contract Integration into Agriculture, ' Department of
~Agricultural Economics  Paper, Purdue University, Lafayette,vInd.' No

date.,

Shaffer, James D., ‘"Scientific Industrialization of the U.S. Food and .

Fiber Sector - Some Implications for Economic Research," Proceedings: A

-Seminat in Better Economic Research on the U.S. Food and Fiber Industry,

USDA, ERS, 1968,



-20~

Trifon, Raphael, "Guides for Speculation About the Vertical’Intégration

of Agriculture with Allied Industries,”" Journal of Farm ‘Economics,

 41:734-746, November 1959.

¢

Vernon, John M., Market Structure and Industrial 'Performance, (Boston:

Allyn and Bacon, Imc.), 1972.

Williamson, Oliver E., "The Vertical Integration of Production:  Market

Failure Considerations;"~ American Economic Review, 61:112-123, May,

1971. -



