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'FOREIGN TRADE, PROTECTION AND MULTINATIONAL ACTIVITY
IN U.S. FOOD PROCESSING INDUSTRIES.

This paper, drawing on the analytical framework of<1nternational trade and
industrial organization, reviews and tests some new hypotheses concerning the
effect of foreign trade; protection, and foreignbd1rect investment on domestié ,
profitability of U.S. food processfng 1ndustries. While a number of studies
exist which have examined the relationship betweeﬁ market structure and perfor-
mance in food processing [6, 9}, they have implicitly assumed that the economy
is closed. Thelextensive mU]tinatiohaT expansion of Amefican food-processors,
documénted by Horst['71, and the growing volume of U.S. food trade suggest that
this assumption has become untenable and that the proper identification of
industrial structure must account for these foreign factors. .

‘The purpose of this study is two-fold. The first 15 to present an ana]ytica1
framework that incorporates not only the roie of import competition and protec-
tion, but also the impact of export opportunities and foreign direct investment
in the structure-profitability relationship. The second is to provide a

statistical test of the impact of these factors on one aspect of U.S. food in-

dustry performance: price-cost margins.

I. FOREIGN TRADE, FOREIGN DIRECT| INVESTMENT AND INDUSTRY PROFITABILITY

Economic theory pfedicts that| in Tong run competitive equilibrium, resources
will be allocated efficfent]y when the prices of a]]'goods equal their marginal
cost and producers earﬁ only normal rates of return. Since departures from the
competitive norm Tead to ineffiéient allocations of résources and result in some
producers earning greater than noermal returns, it has been one objective of
industrial organization research to determine what particular market character-
istics can be identified with the earnihg of excess economic profits. Tradition-

aﬁly, this type of analysis has related ihdUstry profitability to dimensions of



market structure, suchvas the degree of seller concentration;:the growth and
elasticity of demand, and the conditions of ehtry. |

If an ecohomy,were>c1osed, these variables wou]d:theoretica]1y be sufficient
to descrfbe the major determinahts'of interéihdustryddffferehtia]s ﬁh profit-
ability. “In an open economy a more cohp]ete speéification‘ofvthe structure-
-prbfitabi]ity re1ationship shou1d ‘account for foreigh factors; since 1ndostr1es
~differ with' respect to 1nternat1ona1 trade and 1nvestment act1v1ty In part1-

cular, attent1on should be given to the 1mpact of actua] and potent1a1 import

compet1t1on the ava11ab111ty of export opportun1t1es, and the extent of foreign

d1rect investment and mu1t1 national act1v1ty ,

The role of actua] import" compet1t1on is stra1ghtforward the presence of
fore19n»supp11ers increases ‘the number of compet1tors in the domestic market.
In effect,-this,reducesbdomestfc se11er'concentration‘and shoold-resu1t ih:more
competitive1y determined pricesvand Tower prOfits’forithe-dohestfc firos.v
Modern'o1igop01y theory suggests, hOWever, that the existence of potenttal‘com—
pet1t1on may produce similar results. That is, the threat of entry and by
extens1on, the threat of fore1gn entry may constra1n oomest1c f1rms to adopt ’
entry fore-sta]11ng prices which more c1ose]y approximate compet1t1ve_1eve1s.
In this regard, Esposito and Esposito [5 ] have pojnted out that foreigni
producers may more easily overcome barriers to entry; common to both potential
domestic and foreign entrants. Asfa‘resu1t, foreign firms may pose the most
"immediate" threat of entry andfekert‘the strohgest ithuence on the prtcing
decisions ofVtheVestah1ishedpdomestic firms. To the,extent,,therefore; that
actual or poténtia] import competition‘1imits the abd]itx of_estabTished |
. 'firmsltohmaintain'prices:avove 1onq run average cost, it would be'expected;
other things equal, that prof1t rates would be 1oher in 1ndustr1es fac1na

§

the greatest degree of 1mport compet1t1on
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| While it has been genera]ly recogn1zed that 1mport compet1t1on cou]d improve
‘domest1c market performance, the impact of export opportun1t1es has been almost
tota]]y over]ooked. Recent work by Cayes [2, 3]; however, suggests that if do-
mestic firmS'are unable to engage‘fn price discrimination between the domestic
andrforeign markets; the existence of export markets may serve to:constrain dof‘
mestic"industrfes;to a more competitive pricing behaVior;, This.resu1t also |
prevai1s,tf export opportunitieS;weaken oligopolistic tnterdependence in the
domestic market by flattening the demand curve fac1ng the individual se]]ers
~ The share of exports in total sales shou]d be pos1t1ve1y re1ated to prof1t—
ability if exporters due to tariff protection, can engage in 1nternat1ona1
price d1scr1m1nat1on, if the 1ndustry enjoys international product djfferent1aé
‘tion, or if export sales, by-increasdno‘the sizes.ofvplantsvand enterprises,
1ead to 1ncreased techn1ca1 efficiency.’
 The other 1nternat1ona1 factor influencing the prof1tab111ty of domest1c
. f1rms is the extent of their fore1gn investment and mu1t1nat1ona1 act1v1ty
qevera] studies {é 3 8tlsuggest that foreign investment occurs mainly in in-
dustries character1zed by oligopoly in both the parent and host. countries.  In
addition, "horizontal” investment, which results in firms producing abroad the -
same or'simi]arsproducts‘to.thoseAproduced in the domestic market, is 1tke1y to’
prevai]-in 1ndustries where product differentiation is prevalent, whj]e "vertical
'1nvestment undertaken tniorder to produce. raw materials or‘otheryinputs for the
product1on process at home, more typ1ca11y arises in und1fferent1ated o11gopo]y
The effects of direct fore1gn 1nvestment of a vert1ca1 nature are analogous
‘to_those of vertical 1ntegrat1on in the domest1c market. Upstream foreign in-
: vestment, in order to produce a necessary input, for-example, may allow dohestic'
process1ng f1rms to ach1eve 1ower 1nput costs via 1mportat1on of semi-finished

goods and/or raw mater1a1s from fore1gn subs1d1ar1es This wou]d be espec1a11y
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important in cases in which firms integrate backward into Tégs developed coun-
tries to‘obtain raw materia]s which otherwise might not be forth-coming, because
of shortages in overhead capital or entrebreneuriai talent in-therhost country.
Furthermore, vertical fnvestment abroad, which gives established firms control
over sources of non-ubiquitous raw materials, substantia]]y raises the barriers
to entry in the doméstic.market at the processing 1eve1. The profit_rates earned
by.the established firms can thus be elevated without attracting new riva1s! ATl
of these factors suggest that vertical direct foreign investments would increase
fndustry profitability 1n_the domestic market.

It was indicated‘ear1ier that horizontal direct foreign investments typically
arise in oligopolistic industries characterized by product differentiation. More
specifically, it is argued that horizontal investments take place Whén a firm
possesses a unique reht-earning asset, such as a patentedvinVention, a differenti-
ated product, or specialized managerial expertise in the production and distri-
bution of a product, on which maximum profité can be earned in foreign markets
-~ only through foreign production. The establishment of foreign subsidiaries is,
therefore, seen as a strategy pfoviding for growth and the earning of further
rents on these unique forms of capital without imparing the high rents currently
being earned in the domestfc mafket. Industries characterized by horizonta]
direct foreign.investment, therefore, are those likely to be able to earn and
maintain supra normal profits in the domestic market. |

The above arguments reveal that profit margins are expecfed to‘be influenced
by international féctors in addition to the more traditional domestic structure‘
Variab1es. This suggests the following pfofit equation and the fo11owinglexpectedl
signs for the foreign variables:

el = £ (2, mi, x1, M, T
+ o+ -t
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where PMG is an indicator of profitability for industry i, Z is a vector of .
domestic structure variables, MN is an index of the extent of multinational
involvement, X and M are measures of export and import activity, and T is an

index of thé_]eve]rof tariff protection.

I1. VbESCRIPTION OF VARIABLES AND DATA
‘This sect1on presents emp1r1ca1 evidence on the nature of the structure—

prof1tab111ty re]at1onsh1p when account is made for the 1nf1uence of 1nter—
national trade and mu]ti-nationa] activity. The industry sample consisted of
the 47 U.S. food»processing industries defined by the Census at the four-digit
1eve1 of aggregat1on for the year 1972, | | |

The . dependent variable used in the analysis to represent prof1tab111ty was
thefprlce—cost margin, defined as the gross returh (before‘taxes) expressed as
a percentage of. industry value added> Gress margin. on va]ue added was used in
preference to the more frequent]y used gross marg1n on sa]es, because it is less
_ sensitive to differences jn.both.the;degree of vertical integration and the
stage in the production process of the sample industries. Utilizing Census'data
the margjn-wasiestimated as: |

) Price-cost margin (PCM) = Va]ue added - Payro11 _ Rentals’ ;

VaTue added _
0ligopoly theory suggests that the ability of firms to co]]ude (tacit1y or

overtly) in order to maintain prices aboye long-run-average cost of productionr
s greater in industries fn which there are few se11ers that dominate the market}
Price-cost margins are thus expected to be positively related to some measure»of
»ulthe degree of se]]er cbncentratton ‘The four~f1rm concentration ratio (CR)vwas
ut111zed as a measure of se]]er concentrat1on | |

An 1mp11c1t assumpt1on regrad1ng the pub11shed concentrat1on ratios 1s that

markets are national 1nvscope A number of 1ndustr1es, however ‘are more proper]y

nc1aSSified‘as'regiona] or.local in nature. In order to account for d1fferences in the

v—‘.
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geographic dimension of industriesvfn our sample, a dummy vériab]e was cbnstructed
from information presented by Siegfkied and Grawe [}li]to distinguish regional and

Tocal markets. The regional dummy (RD) was constructed to take the value of one,

'if the industry were regional or local in nature, and a value of zero otherwise.

Two-market characteristics, price elasticity of demand (FEL) and growth rate
in output (GVA) were also included in the profit equation. Lower absolute value
of demand é]asticity should result in higher margins. Unfortunately, estimates
of demand elasticity were not available. Nonéthe1es§, within the food prdcessing
sector, sufficient data were available to make 1ndependent estimates of dehand
elasticity {10].2_ The absolute values of the coefficents obtained from the inde-
pendent estimation of elasticities were then introduced into the'equationvanq‘
were expected to be inversely Eelated to margins.

Growth in output was expéctéd to influence mafgins 1h a positive direétion.
Growth in output is reflective of increases in product demand, decreases in cost
éonditions, or some cbmbination of the two. Reductions in cost conditions should
Tead directly to greater margins, while increase in demand should ultimately do
Tikewise, via increases in products prices or reductions in unit cost due fo
1mproved~capacity utilization. The growth variable was measured as the percent-
age‘éhange in value added over the 1967-72 period. In*brdéf'to account for
potential barriers to entry arising ffom product differentiation, the adverfising
to saTes ratio (AD/S) was included in the equation. -

Three alternative proxies that were adopted measure actual and potential .
import competition. First, the ratio of current 1mports'tb,d0mestic va}ue of
shipments (M/S) was included, with‘the expectation that the higher the import
share, the gfeater the degree of actual and potential impoft competition.

Second, two alternative variables, nominal tariffs (NTAR) and effective tariffs

(EFTAR), were fnc]uded to represent barriers to entry faced by foreign producers.
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Data for these variables were obtained from resu]tsfpub1ished by the Committee
for Economic De'veIOpment[ ]and w.ipf '[12]

F1na11y, to represent export1ng opportunities, the ratio of exports to
domestic value of sh1pments (X/S) was 1nc1uded To represent the extent of |
multinational act1v1t_y, a measure deve]oped by Bruck and Lees [l]was ut1'l1zed
Their. measure. of multi- nat1ona] act1v1ty (MN), based upon. data for Fortune's
500 largest 1ndustr1a1 corporat1ons, est1mates the percentage fore1gn component
of total econom1c_act1v1ty for the 1argest f1rms‘w1th1n each 1ndustry. This
var1ab1e was 1nc1uded in the model as a general proxy for d1rect ‘foreign 1nvest—
ment w1th the expectat1on that it would exert a pos1t1ve 1nf1uence upon in-

dustry prof1tab111ty

- III. EMPiRICAL RESULTS -
- The results of the mu1t1p1e regression equations reiatingvpriceecost margins
to various combinations of'structUra]»bariables'are-presented in'Tab]e I. The
eouations were estimated 1n-doub1e—1ogar1thmic form. Equation (1) 1nc1udes only
domestic structural variables as independent variables, while equations (2)-
through (4) contatn additional variabTes that represent}various formd]ations’of
the foreign‘factors.' B | .

Inspection of Table i indicates that, in general, the coefficients for the
'_trad1t1ona1 narket structure variables all possess the hypothes1zed signs.
Pr1ce cost margins were positively related to concentrat1on and the coeff1c1ent
for this variable was significant 1n'a11 cases at the 1% ]eve}, Theocoeff1c1ent:
for the adVertis1ng intensity dtsp1ays the ekpected positiVe'siqn andzthe |
e]ast1c1ty coeff1c1ent has the expected negat1ve s1gn with both var1ab1es be1ng
' s1gn1f1cant-at'the 5% 1eve1 or better ' F1na11y, the coeff1c1ents for the growth
rate in demand and the regional dummy d1sp]ay the expected pos1t1ve s1gn, but

neither was s1gn1f1cant in any formulation of the model.
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Whﬁle‘these resu1tsuconfirm’the importance‘of traditional domestic structiral
variables in affecting'industry profitabi]ity, the interest lies more with the
results obtained for the foreign factors. The regression coefticients for the
mu1ti—nationa1‘acttvity'variab1e‘were positive as'expected and,uere significant
in a11 cases at the 10% 1eve1 Unfortunate]y the rather crude cdnstructdon of
this var1ab1e does not a11ow the d1sentang1ement of the prec1se re1at1onsh1ps
and 11nkages 1nvo1ved For examp1e the var1ab1e does not d1st1ngu1sh between |
1nvestment wh1ch is hor1zonta1 versus that wh1ch 1s vert1ca1 honethe]ess,
. our’resu1ts suggest that mu1t1-nat1ona1 expans1on has augmented the‘market_power
and~profits:of‘the a1ready profitabie'U S. food processino ftrms as was also
~observed by Horst[ ] Further ana]ys1s of a time series nature- is warranted in
| this area as more deta11ed 1ndustry statistics become ava11ab1e The results
obtained for the export share var1ab1e'prov1de some support to the Caves pro-
pos1t1on that export opportun1t1es can lead to higher prof1ts This_variab]é
was significant in all cases at the 5% 1eve1 | _ |

The coefficient for ‘the 1mport share var1ab1e has a negat1ve s10n but was
not stat1st1ca11y s1gn1f1cant Contrary to resu]ts obta1ned in other stud1es of
-manufactur1ng 1ndustr1es,th15 sucgests that 1mport compet1t1on has had 11tt1e
impact in affect1ng prof1tab111ty of U.S. food process1ng_f1rms. _The d1ffer1ng :
resu]ts‘tound here probabiy ref]ectvsonevspec1a1 aspects of the U.S. food pro-
cessing sector; Many—industries within the sector, for instance, are highly
protected via tariffs, quotas, and government inspectton standards[?z]. Thus
in many of the industries, virtually no imports'entered'at.a11, which apparently
rendered import competition iheffectua]_in influencing domestic,profits; hThis '
conc]usdon is supported hy the results obtained uti]izing nominat tariffs and
effect1ve tar1ffs as prox1es for barr1ers to foreign compet1tors Both tar1ff

variables d1sp1ay the expected pos1t1ve s1gn and were s1gn1f1cant at the 10
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level. The abdve resuits, thergfore, do support the hypothesis that protection
from import competition hés allowed industries to maintain margins in excess of
what would have been obtained ifjthe economy were more open to,foreign‘pfoducers.

A final test was undertaken in order to evaluate ihe 6vera11 imbact of the
foreign factors in the structure profit relationship. The error sdm of squares
was computed for the restricted form of the model which only included domestic
variables and fbr the various unrestricted forms of the modei which inéiuded
combinqtiéhs of the:foreign variables. The significance of the foreign factors
was then determined.by an F fest for the reduction in errof sum of Squares'
between the restricted and unrestricted regression models.3 ihevF statistics
obtained are presented in Table I and are all significant at the 5% level.
This result further reinforces the conclusion that foreign influences are im-

portant determinants fo price-cost margins in U.S. food processing industries.

IV. CONCLUSIONS

This paper hasvinvestigated the role of international trade;and‘investment
activity on domestic industry profitability in U.S. food proceésing. The results
suggest'that, even ih'U.S. food industries where the foreign sector constitutes
a small per;entage‘of sales, foreign factors represent a fruitful addition to.
conventiona]istructure variab]es in explaining inter-industry differentials in
price cost margins. Although the feiationship appears to be complex, the
greater the degree of actual or potential foreign competition, the Tower the
price cost margins. In this fegard, it appears that tériff barriers and the
exploitation of export opportunities have the most significant eifects upon
industry profitability. Furthermore, industries which have,becomé more multi-
national exhibit significantly higher dohestic price cost margins.

From the point of view of promoting effective competition, our anaiysis

. _ , !
generally supports a policy of openness towards entry via international trade.
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In contrast, tariffs and other government imposed impediments to trade reduce
the scope for the elimination of monoploy distortions through foreign entry.

N

4



FOOTNOTES
Value added is obtained'by.subtracting the total cost of méteria]s (in-
cTUding supplies, fuel, electricity, co§t of resales, and miscellaneous
receipts) from value of shipments. Subtracting péyro]],and expenditures
for rentals of equipment and machinery from value added\yie1d§ a figure
which approximates pfofits before taxes plus interest.
The variable denoting price elasticity of demand was obtained from re-
gression estimates of demand equations fpr'the industries 1n,ouf,samp1e.
For each industry category a consumer demand equation was estimated using
annual data forfthe 1952-75 period. Thé.only exceptions were the chewing
gum (1957-75) and soft drink (1960-75) industries where only a smaller

sample was ayai1ab1e. The genera] equation est1mated vias:

i R
Q = ag ta;p *a Y

Qi = an index of per capita consumption of goods in industry i (1967=100)
p' = an index bf retail prices for goods in industry i def]atedvby the
retail food price index (1967=100) |
Y = an index of dispbsab]e personal income per capita.def1ated by the
imp]icft GNP deflator (1967=100) |
The estimated value of the price elasticity of demand was.ta1¢u1ated>as
| ELi=§1 (ﬁi /Qi), where Bifand Qi are the mean values of the two variables.
The F-statistic is calculated as follows:

: [(ESSY' - ESSu) /m]/E‘ESSU/(n l’\)z

where ESSr and ESSu are the sums of Squared residuals in the restricted
and unfestrﬁcted equations respectively, m is the number of additional para-
meters estimated in the unrestricted equations, n 1§ the'Samp]e size and k

is the number of estimated parameters.
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Table I:

(t - values in parentheses)

‘Regression Equations Relating Price-Cost Margins (Log) to Domestic and Foreign Structure Variables, 1972 .

Equation Intercept Domestic Market Structure Foreign Variables ' F- tests
InCR_ LnGVA __RD __ LnAD/S  LnEL LnMN — LnX/S _ LnM/S _ LnNTAR _ LnEFTAR _ RZ
Number ' ‘ ‘ ‘ : (3 38)
(I.1) 3.38° 1672 050  -.047 .045%  —.029P .643.
" (6.85) (3.71)  (.595) (1.04) (3.29) (2.01)

(1.2) 3.03% .1862  .083 019 .0442 -.031P .042¢ 019 -.006 712 3.04P
(6.27) (4.28) (1.03) (.389) (3.04) (2.31) (1.44) (2.14) (.845)

(1.3) 3.03° .182%  .066 042,048  _.029P .045¢ .018° .029¢ .722 . 3.610

. (6.44) (4.26) (.843) (.847) (3.08) (2.16) (1.57)  (1.96) (1.45) ‘

(1.4) 3.06° 1742 .063 024 .0482  -.029P 047 .016° 021¢  .721 3.58P
(6.52) (4.02) (.804) (.505) (3.34) (2.15) (1.63) (1.82) (1.43)

The significance of the coefficients was tested using a one-tail t test.

a indicates that the coefficient is s1on1f1cant at the 1% level,
respectively.

The independent variables are:

CR
GVA
RD
AD/S
EL

nwouw nmnn

4-firm concentration ratio _ :
percentage growth of value added from 19€7 to 1972

a regional industry dummy
the advertising to sales ratio
price elasticity of demand

while b

MN
X/S
M/S
NTAR
EFTAR

R nouon

and c indicate significance at the 5% and_lO%

index of multinational activity | ’
exports as a percent of value of sh1pments
imports as a percent of value of shipments
nominal tariff rate
effective tariff rate

Tevel,
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