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One method of increasing sales and/or market share is by the establishment of
EXPOrt Promotion: ,Wmmhﬁmmmﬂmaﬁm& sumW
mmmmmmwwwmgmwmmm;
country. For example, the promotion of wool to the United States and other importin
countries is jointly funded by the country members of the Intemationsl Wool Secretariat
(IWS) - Australia, New Zealand, South Africa, and Uruguay, whereas, the U.S, has
embarked independently on an expont promotions! program for beef 10 Japan.

‘When considering engaging in export promotion and deciding on whether 1o have
Joint or single-country funding, the key criteria are international homogeneity of product
and homogeneity of adventising effects.!, mmmﬁtym‘expmmdmi:
dependant on the importers’ responsiveness to changes in price and sdverdsing, which,
tn turn depend on the strocture of the advertising program and how the impored product
is viewed by the imporer,

If the imporser views the product as homogeneous across countries of origin, an
advertising prograr may increase the importer’s total demand for that product. 1T the
adventising £z Jone by a single exponting country, & free rider effect muy arise as ocher
export ng countries woakd enjoy an increased demand for their product without incurring
any ad vertising costs. If, however, the importing country views a product as
heterogencous, differentiated by country of origin, an advertising program initisted by a
single countr)' may increase the demand for the product from that particular country, The
demand for the prodoct from other exporting countries would be affected through cross
elasticities of demand. The advertising country might then have increased its market
share relative to the other exporting countries,

Optimal advertising expenditure rules have been developed for the case of a
monopolist (Dorfman and Swiner, 1954) o7 for an organisation which has no control
over supply of the product.(Nerlove and Waugh, 1961), These rules can beapplied ifa
measure of the response in demand to advenising is known.

In this research, synthetic models foe beef exported to Japan and for wool
exporied w the United Saues are deterimpe:d given existing estimased elasticities. These

i Wﬁ:yammmwmwmmmmm;y«mmm froma

country for the. same type of product froma different country of origin Homogoneity
ammmmnfm refes o the dogree to which eountry of origin is emphasized in g
promotion.



miodels are then simulated to show the various levels of increased revenue avihibizio

particular exporters assuming different imponer nesponses to advertising. Benefitkcost

ratios of this activity are calculuted and assessed for the U.S. in the case of beef to Japan
and for Australia in the case of wool to the U.S,

Dorfman and Steiner (1954) developed a theoretical rule for an optimal advertisitig
budget for a monopolist (cartel) producing a fixed quantity of one product, Itis assumed
that the firm can choose both th -, vertising expenditure and the price which will
maximize its profits. Advertising expenditure is assumed to repiesent a fixed cost to the
mon ppolist (cartel).

From the profit function:
N=Q(PQ.A))- CQ)- A

where I1=profit
Q = quantity
P = price
A =advertising expenditre

From the first order conditions, it can be shown that the optimal advertising budget is:
(-G

A
where (ﬁ‘)u ratio of adventising to sales revenue

Rqa= clasticity of quantity w.r.. advertising
Rqp = elasticity of quantity w.r.t. price

The optimal advertising expenditure is reached when the adventising to sales ratio
is equal to the ratio of the elasticities of quantity demanded with respect to advertising and
of quantity demanded with respect to price.

Nerlove and Waugh (1951) developed a theoretical rule for optimal advertising for
an organisation with no control over supply, which is similar to that of Dorfman and
Steiner's (1954) except that it takes into account the supply response to an increase in
advertising expenditure. The organisation must therefore * ave a measure of the supply



elasticity. In the shost run, however, the supply of sgricultural commeodities is fixed (due
to, for example, biological Iags in production). No adjustment, therefore, can be made in
supply (the supply elasticity is zero) and Nerlove and Waugh's mile reduces to that of
Dorfman and Steiner’s.

CONCEPTUAL MODEL

A. DRemand for Tmponts

In modelling intemational trade & critical question that arises is whether or not
goods from different countries can be considered homogeneous. Rationale for product
heterogeneity includes the physical attributes of the traded goods, as well as, the
attributes of the exporting countries (¢g. reliability, differences in business oc legal
practices, risk of embargo, bilateral trade arrangements). Given that goods produced in
different countries may not be homogeneous, Armingion (1969) proposed & two stage
demand system approach to modelling import demand. The first stage of the model
would describe the importer’s allocation of expeaditure to the broad category of good
imported while the second stage disaggregates the expenditure on the aggregate good into
expenditure by country of origin. Necessary conditions for consistent two-stage
budgeting include weak separability of the goods at the s¢ 2ond stage from all other goods
consumed by the importing country and a linear homogencous utility function at the
second stage of the demand system (Green, 1971).

In general algebraic terms the two stage demand system can be expressed as
follows:

TEXP=a+bP+cY +dPS; m

where TEXP =total expenditure on good =Xpigi
P = weighted average price of good by country of origin (including domestic)
Y =disposable income
PS = price of substitute good
pi = price of good from country i
qi = quantity of good from country i and



wi=e¢j+1ipi+gipj; i=1,2,.n nenumberof @)

P
whemwm(%@)
pj = price of good from country j

a.bed,enfigi are estimated parsmeters

Of necessity in modelling a two stage deraand system is the imposition of a
functional form on the utility/cost function at the secoid stage. Armingzn (1969)
proposed a CES functional form while AIDS (Epp, 1989) and Generalized Box-Cox
(Goddard, 1984) functional forms have also been used previously.

Few empirical studies exist on the impact of international generic advertising, The
study on wool demand in the U.S. (Dewbre et al, 1986) is one of ihe first studies of its
kind. Given the paucity of studies in this arca and without actually measuring the impact
of advertising on demand (because of limited data at this stage) it is possible to postilate a
number of hypotheses about the role of advertisinnin international trade whea goods are
distinguished by country of origin,

If advertising is of a generic nature (ie. Consume maoge beef) then it is conceivable
that the advertising, if effective, would increase total expenditure on the advertised
product and leave the expenditure shares relatively unaffected except through the
increased level of expenditure. Alternately, if advertising is aimed at the product from a
particular country (ic Consume more American beef) it is possible that
consumers/imperters may not change the ovexzll level of beef consumption but change
the relative shares from each of the exporting (ixcluding domestic in some cases)
countries. A further alternative is that both stages of the demand system could be affected
by any particular advertising expenditure level. For a particular exporting country the
relevant question becomes, which strategy optimizes their return on invesmment?

The basic model of import demand can be adjusted depending upon the effzct
advertising is likely to have. If advertising were to affect the first stage then equation (1)
would take the following form:



TEXP =2 +bP+cY +4PS-¢() ®
where A = real adventising expenditure

To apply optimal advertising criteria the equation must be twice differentiable with
respect to advertising g7 that the reciprocal of advertising is one possible explanatory
variable.

If advertising expenditure were to affect only the second stage then the
expenditure share equations would be of the following form:

1
wi=ej + fipj + gipj +hj (’X) vi=12..0 @

The only condition on hj is that the sum of the h coc®ficients over the demand
systems equate 10 zero to ensure adding up is notviolated,

Itis conceivable that advertising expenditure could enter each stage of the demand
system simultaneously. In this case the complete demand system would be composed of
the equations (3) and (4) although the advertising coefficients would not be equal to ¢ and
hi.. If adventising only affects the fivst stage then equation (2) and (3 ) would make up
the demand system. If advertising only affects the second stage then equations (1) and
(4) would make up the demand system,

C.Deriving the Model

In previous research (Goddard, 1984 ; Epp,1989) the demand for beef in Japan
has been modelled using the two stage demand system approach as above, Itis,
therefore, possible to use the previous estimates as the basis for synthesing a two stage
demand system to represent 1987 imports of beef by Japan., Using elasticities from the
previous studies and actual data on Japanese beef imports for 1987 a synthetic two stage
demand model for Japan was gencrated (for details on the relationship between demand
and expenditure share elasticities and the synthesized equations see Appendix 1). It
should be noted that the advertising elasticity used was .05 on the first and second stages
of the model and in aggregate across the two stages as no previous estimates of the
advertising elasticity of Japanese import demand for beef exists.

The demand for wool in the U.S. has not previously been estimated as a two
stage demand system although there is empirical evidence to support the hypothesis that
wool produced in different countries is far from homogeneous (Corra et al., 1985 ; Beare



and Meshios, 1990). Tafmmmwﬁms;mmofammge&mmdsymmfmwo&
in the U.S. a two stage demand system was estimated. The resu

ectimation are presented in Appendix 2. Using m&smmmmm
actual data on U.S, wool imports for 1987 a synthetic two stage demand model for the
U.S. was generated (again, see Appendix 1 for the dztails of the synthesized equations).
The advertising elasticity used was from Dewbre ct al (1986) and was 066, again for
cither the first or second stage of the model and, in aggregate, across the two stages for
the respective scenarios,

MODEL SIMULATION
A. Optimal Advertising

To determine optimal advertist:, } levels it was essential to apr'v the Dorfman-
Steiner condition to the empirical model developed in the previous secuon. The optimal
advertising condition can be restated as:

MVPa = -Pelas

where MVPa = marginal value product of advertising, (%:dvi)
Pelas = price elasticity of demand, (%%) (g":)

In the first stage equating the own price elasticity of demand and the marginal
value product Of advertising results in an expression for advertising of the following
form:

-B1-1 PR
ADV =(cn EXP(A1} P1 B1+1 )(CM)
where B1,C1,A1 are synthesized coefficients from the first stage equation,

The above expression is based on the assumption that the only effect of
advertising is on the first stage of the demand system. Italso determines optimal
advertising expenditure for the aggregate quantity consumed (sum of quantitics from
individual countries) or for all countries whose products are consumed in the importing
country. For advertising effects isolated to the second stage of the demand system and



applying the same criteria as sbove optimal advertising expenditure can be expressed as
follows:

where C11,B11,B1Y are syntiiesized coefficients from the second stage of the demand
system and W1 is the expenditure share for the advertised good.

This optimal advertising is for a single country and is based on the assumption
that the only effect of advertising is on the second stage of the demand system,

With advertising en.ects possible at both stages of the demand system the price
elasticity of demand facing a particular country can be defined as:

_[/B11 1.[/BLW1PL
Pelas, [(wx - B1Y - 1]+[(———-—-—-——- Y )1]

and the marginal value of product of individual country advertising can be expressed as:

MVPa1=[mY (av)- (%)]'mxw V)

where Bl11, B1Y, B, C1, C11 are synthesized coefficients from first and second stage
models and W1, P1 are respectively expenditure share and price for advertised good, P1
is th ; aggregate price index used in the first stage.

Equating the two and solving for ADV will generate the optimal value of
advertising expenditure for a particular country (in this case country 1).

B. Simulation Results

The results from simulating for optimal advertising expenditure levels are
presented in Tables 1 and 2 for beef and wool respectively, The results are presented in
rerms of expenditure shares, quantities from individual countries, total expenditure across
countries (prices are ascumed fixed) and the benefit-cost ratio of the individual country
(U.S. for beef and Australia for wool) moving from actual to optimal advertising
expenditure level.

The base model provides the comparison for results with optimal advertising
expenditure levels, All three models (advertising at first stage, advertising at second



stage and advertising at both stages) are calibrated to result in the same base solution. To
each of the three models the optimal advertising expenditure scenarios developed in the
previous section are applied and the results presented in the respective columns,

In the results it is clear that with advertising response (¢lasticity of .05 for beef
and 066 for wool) captured at the first stage significantly higher levels of advertising
expenditure are warranted than under cither of the other two scenarios. The impact on
beef total expenditure (which might be achieved by a generic beef promotion program)
feeds through to change the expenditure shares significantly but only results in a 3:1
return on investment to advertising (without accounting for additional costs of
proviuction) for the U.S. {assumed to be the only advertiser in the market). The impact
on wool total expenditure feeds through to change expenditure shares significantly and
results in a 21:1 return on investment to advertising, Higher levels of retumn on
investment are generate:” “v both of the other scenarics. The second scenario has the
response to advertising isolated at the second stage while the third scenario has the overall
level of response to advertising split between the two stages (for beef .01 first stage .03
second stage, for wool .01 first stage .05 second stage) with the cumulative total being
the aggregate advertising response (05 beef, .066 wool).

For the case of beef it is not clear that it is to any exporter’s advantage, either
singly or as a group, to undertake pure generic advertising in the Japanese market, The
U.S. could, for example, achieve its highest return on investment to its advertising
activity if it only paid for half of the optimal advertising activity in model 1. Itis not clear
that Australia would cheerfully pick up the tab for the rest if, in fact, its revenues
decrease, Under a generic advertising campaign that affected either the second stage or
both the first and second stages of the model than the U.S. would achieve higher levels
of retyn on investment as long as no other country conducted an effective (significantly
shifting demand) country specific advertising activity in the Japanese market,

CONCLUSIONS

To investigate the appropriate method of measuring returns to export
promotion/advertising synthetic models of Japanese imiport demand for beef and U.S.
import demand for wool were developed. These models were based on previously
estimated own and cross price and expenditure elasticities from other studies (Goddard,
1984; Epp, 1989). Various hypotheses about the role of advertising in an import market
where goods are distinguished by country of origin were developed. These hypotheses,
as weli as, their attendant optimal advertising expenditure levels (Dorfman and Steiner,




1954) were incorporated into synthetic commodity models to investigate their
implications, Itis worth noting that the empirical results depend critically on the previous
estimates of own and cross price, and ezpenditure elasticities and the assurned response
to advertising expenditure for each of the commodities.

As might be expected the elasticities of demand critically affect the optimal
advertising expenditure level for a particular exporter. Whether one counay benefits
more from a co-operative advertising effort or from promiing its own product depends
on the cross price elasticities of deznand, It also depends to a certain extent on the
marketing characteristics of the import market, whether or notconsumsrs can identify
country of origin of the exporter, If they can't identify the source and advertising is
aimed exclusively at product from one country then it is likely that the responss to
advertising would be even lower than the conservative estimates used here,




TABLE 1 ,
CALCULATED RESULTS ; BEEF PROMOTION

VARIABLES BASE  MODEL1 MODEL2 MODEL3
EXPENDITURE
SHARES
U.S. 047671 057558 048932 048774
N.Z. 003196 002972 003151  0.03162
AUS, 049134 039470 047917  0.48064
QUANTITIES
(MIL. KG)
| U.s. 119 175 123 123
N.Z. 12 14 12 12
| AUS. 177 172 172 175
ﬁ TEXP (MIL. YEN) 85519 103658 85578 86338
ADV. EXP, 145 6098 393 353
(MIL. YEN)
REVENUE
(MIL. YEN)
U.S. 40763 59745 41962 41992
N.Z. 2737 3090 2648 2648
AUS. 42019 40902 40902 41615
BENEFIT/COST RATIO
OF ADDTIONAL 3:1* 5.1* 6:1*
ADVERTISING

! assuming optimal advertising expenditure stage 1

2 assuming optimal advertising expenditure stage 2
sssuming optimal advertising expenditure stage land 2

* chanze in U.S. exporter revenue/ change in advertising
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TABLE 2
CALCULATED RESULTS ; WOOL FROMOTION

VARIABLES BASE MODEL1 MODEL2 MODEL3
EXPENDITURE
SHARES
AUS, 071448  0.73696 0.75767 0.75020
N.Z. 0,17903 0.15831 0.17703 0,17620
ARG, 001137 001073 0.01122 0.01121
R.OW, 0.09512 0.09400 0.05408 0.06239
QUANTITIES (MT)
AUS. 26857 39963 28429 28785
N.Z. 8451 10780 8342 8490
ARG. 449 611 442 452
R.O.W. 4801 6844 2724 3214
TEXP (0008 A) 149895 216233 149618 153000
ADV, EXP.(000$ A) 47 12302 709 427
REVENUE (0008 A)
AUS. 113712 169203 120368 121876
N.Z. 23908 30497 23599 24018
ARG. 1403 1944 1406 1438
R.O.W. 15133 21572 8586 10130
BENEFIT/COST RATIO 4:1* 10:1* 21:1*
OF ADDITIONAL
ADVERTISING

! assuming optimal advertising expenditure stage 1

2 assuming optimal advertising expenditure stage 2
assurmng optimal advertising expenditure stage land 2
changc in Australia exponer revenue/ change in advertising




multiply by(&%)(%)mﬁmmgc the terms

-@REM

sixm*rum,(%)ap

where TP = elasticity of total expenditure w.r.t. price
V= price
TEXP = total experditure
Q =quantity . ,
QP = elasticity of quantity w.r.t, price

R0

multiply through by (%Xg)m reamrange the terms
-
o)
=NQA

where 1 TA = elasticity of total expenditure w.r.t. adventising
A = advertising expenditure .
= QA== clasticity of quantity w.r.t, advertising expenditure

12



where Zwipi = expenditure share clasticity w.rt, own price
Q= own quantity .

O LY

s 7 4 i ¢ : -

N - o 3 oy C

4 ? M s 1 ot ;
o ¥, | 4

where xwipt = cxpenditure share elxsticity w.r.t. Cross pric
= Own quandity
RSP} = cross price elasticity
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of ori homge:wus, F 1g Armingto (mmmmgmm

A, 3 Gudook. equmun ; ming
Ordinary Least SqumeSl’mhndm, mm::;ofthce&ﬁmawdmmm
presented in table ALl

The second stage of the demand s omplete demand sysiem for
woo!bymunu'yofoﬁgmmtlwl}‘.s 'l‘i::mmsmmd sis are Australia, New
Zealand, South mmmmmmnmamwm(mm Latts,
Chile and Uruguay?). Mfumumﬂfmdmmmﬁmismm?mmd
(Dcawnand ueibauer, 1980). ﬁmmadcelismmdmxmblﬁcfmmwﬁhaddmgw.
symmetry and homogeneity imposed. In spite of the fact that linear of the
uﬂxwﬁsmumaﬁwmsmgc(apcnmmchmequﬂmgmmmmm
for consistent two stage budgeting it is not imposed in this aralysisdve to the
restrictiveness of its implications. The model 1s estirasted using maximum |
regression techniques in TSP version 4.01.

The AIDS model was estimated with (Jog of likelihood function = 189.278) and
withwut (log of likelihood function = 153.222) a time trend 1o account for structural
change. The likelihood ratio test statistic (71.912 distribsted as Chi-squared with 4
degrees of freedom) suggests that the restriction of excluding time can not be acceptess.

The results in terms of price and expenditure elasticities at the mean, substitution
elasticities and fit of the estimated equations (since the equations  sdding up, only
n-1 of the equations are independent and estimated) mpmenwdm; A2,

The results would suggest that wool from different sources can not be viewed as
homogeneous. Cross price elasticities of demand are mostly negative which would
suggest that products from different countries are mostly viewed as complements. The
ng’cndnum elasticities range across countries from ,604 (New Zealand) to 1.45 (South

2 insufficient data for Uruguay prevented its inclusion into this study

15



time trend 0,036

R2=.65
D~W=== 1 8
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Aus. N. Z. S. Afr, Arg. R.of W. Expenditure

Aus, -0.638 -0.149 -0.111 -0.197 0.008 1.087
N.Z. -0.023 -0.446 -0.317 0.104 0,002 0.680

S.Afr, -1.628 -2.518 1.169 0.383 -0.056 2.134
Arg.  -1407 0425 0347  -0218  -0013  0.844
Rw ﬁf W. 0.229 "‘0#10’6 “09»1 lg '00069 - 1@90 1?153

Aus. N. Z. S. Afr. Atg.  RofW,
Aus, 0200 0619 2200 2642 1.600
N.Z. 0.619 0,520 2350 2409 0.750

S.Afr, -3.893 2,349 17.025 5.373 ~-0.043
Arg. -1.911 2409 7416 -3.050 -0.015
R.of W. 1.600 0.750 -0.043 -0.552 -58.580

EERE
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W2 = 0.664 - 0.0041a(P1) + 0.089In(P2) - 0.056In(P3) - 0.019In{P34) -+ 0.00031n(Ps) -

W4 = 0.035 - 0.016in(P1) + 0.005In(P2) + 0.0041n(P3) + 0.009In(P4) - 0.001In(P5) -

ooz EXP)

W5 = -0.061 + 0.022In(P1) - 0.012In(P2) - 0.011In(P3) - 0.006In(P4) - 0.0071n(P5) +

omm(‘ff,l«-ﬁ?»)

where 1=Aust, 2=NZ 3=Sth Afr 4=Arg  5S=Restof World

W1 =-0.011 + 0.3031n(P1) + 0.106In7P2) - 0.0791n(P3) - 0.141In(P4) + 0.006In(Ps) +

0 oszm(’f,’fp ) 2.22(%};7)

W2 =0.661 - 0.004In(P1) + 0.0891n(P2) - 0.056!n(P3) - 0.019In(P4) + 0.0003In(Ps) -

o.osvm(f%lﬂy 0*139(3%—7)

W4 = 0.034 - 0,016In(P1) + 0.005In(P2) + 0.004In(P3) + 0.0091n(P4) - 0.0011a(P5) -

o.roozm(%xﬁ) + aw%z—gv)

W35 = -0.062 + 0.022In(P]) - 0.010ln(P2) - 0.011In(P3) - 0.006In(P4) - 0.007In(P5) +

1
o.oma(% + n.ou(m)

18



Wi =-0 020+0303ln(91)+0.1061n(¥‘2) 00791n(93) 0.1411::(?4)4-000@. 05) +
0.062In *-'PT* '1‘8”6(2-—97)

W2 =0.661 - 0.0041n(P1) + 0.0891a(P2} - 0.056In(P3) - 0.0191n(P4) + 0.0003In(Ps) -
oosnn(“;’f )+ou ADV)

W34 = 0.035 - 0.016ln(P1) + 0.005In(P2) + 0.0041n(P3) + 0.0091n(P4) - 0.0011n(PS) -
o.oozm(%ﬁi)«v 0.007(3—,}\7)

W5 =-0.062 + 0.022In(P1) - 0.010In(P2) - 0.0111n(P3) - 0.006!n(P4) - 0.007In(P5) +
0.014ln|

B )+ 096(av)

INTEXP = 10.51 - .15In(PD)

W1 = -124- 0.139In(P) + 0.164In(P2) - 0.3541n(P3) + 0.630In( T )

W2 = 0034+ 0.0061a(P1) - 0.0231n(P2) + 0.031in(P3) - 0014t T E)

W3 = 0.462 + 0.008In(P1) +0.066In(P2) - 0.088In(P3) + 0.010(—’5"5-‘-’-)

where 1 = United States
2 = New Zealand
3= Australia

19




W1 =-1.23- 0.135In(P1) + 0.165In(P2) - 0.354In(P3) +0.63031n( ~5;— ) 3-45(3“1%‘\7)
W2 = 0.033+ 0,006l (P1) - 0.0231n(P2) + 0.0311(P3) - 001431 T T )- 0.116(z5v)

W3 = 0.450 + 0.0085n(P1) +0.0658In(F2) - 0.0884In(P3) +0.0098 Inf "‘p}"‘} 1'78(MAI§V)

W1 = -1.24 - 0.139In(P}) + 0.165In(P2) - 0.354In(P3) + 0.63()31n( ...__..I%II‘.I), 1;»85(;-;5‘7)

W2 = 0.033+ 0.0061a(Py) - 0.023n(P2) + 0.0311n(P3) - 0.01431n( =57~ )- :0'062(AD*3'V' 7)

W3 = 0.455 + 0,0085In(P1) +0.06581n(P2) - 0,0884In(P3) + o.owaxn(»’?,xn) . 0,952(;;;,%-?—)




Armington, P.S. (1969), "A Theory of demand for products distinguisked by place of
prod \;533&, International Monetary fund Staff Papers 16, pg 159g1918 )

Australian Wool Corporation (1990), "Annual Report" 1589/1990.

Beare, S. and Meshios, H. (1990), "Substitution between Wool of different fibre
diameters" Australian Journal of Agricultural Economics, vol 34 #1

Dewbre, J ,M.Thompson and R.Richardson (1986)"Responses to Wool Promotion in
the U.S. Some Prelirainary Results"paper presented at the 30th Annual Conference of the
Australian Agricultural Economics Society, Australian National University.

Dorfman, R. and P.O. Steiner (1954), "Optimal Advertising and Optimal Quality"
American Economics Review 44, Dec. 1954, pg, 826-835.

Epp, P. (1989), "The Effects of Japanese Trads Policy Reform on Major Beef Exporters:
A Market Share Approach",Unpublished Msc. Thesis, University of Guelph
Guelph,Canada.

Goddard, E.W. (1984), "An Analysis of the International Beef Market" Unpublished
Ph.D, Thesis, La Trobe University Melbourne, Australia,

Green, H.AJ. (1971) "Consumer Theory" New York:Academic Press.
Nerlove, M. and F. Waugh (1961), "Advertising Without Supply Control:Some

Implications of a Study of the Advertising for Oranges", J. Farm Economics, 43(4), Pt 1
pg 813-857, Nov. N33, ‘

21






