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Assessing the Impacts of Wool Promotion:
An Equilibrium Displacement Modelling Approach

D.J. Hill, R.R. Piggott and G.R. Griffith

Department of Agricultural and Resource Economics
University of New England

The main goal of the International Wool Secrerarias (IWS) is to increase the world demand
for wool through promotion activities. Australiais a leading wool producer and the world's
largest apparel wool exporter. Each year Australian wool producers contribute millions of
dollars to the IWS for wool promotion. The principal aims of this paper are to-demonstrate
the potential for equilibrium displacement modelling to assess the impact of incremenral
wool promotion on wool producer incomes and profits, and, using 'best-bet’ estimates of
the key parameters, to indicate cross-commodity impacts of promotion of various fibres on
wool producer profits. -

Paper presented to the 39th Annual Conference of the Australian Agricultural Economics
Society, University of Western Australia, Nedlands, 14 - 16 February 1995




Glossary
apparel wool
carpet wool

furnishing wool

major wool exporters

micron

non-apparel wool

promotion

textile fibres

Defined in thlS study as having an average fibre diameter of
less than 26 microns.

Defined in this smdy as h'wmtr an average ﬁbre dmmeter of
greater than 35 microns.

Defined in this study as having an average ﬁbrc dxameter of
between 24 microns and 35 microns.

The main exporters of apparel wool. These countries include
Australia, New Zealand, Argentina, South Africa and
Uruguay.

A unit of measure of fibre diameter equal to a millionth of a
metre.

Wool generally used for furnishing fabrics and carpets.
However, for the purpose of this analysis, non-apparel wool
is considered to consist of carpet wool .only. This is
consistent with the definition used by Connolly (1992) in
developing a world wool trade model.

Promotion refers to any activity designed to increase
consumers' awareness of a commodity. It includes media
advcrnsmg, such as TV commercmls, and other promotional

an Fxnlala

acy vxu\-a such as fashion s auuwa or Lab'ﬁiOﬁ a.WaI'dS.

Textile fibres consist of natural fibres and man-made ﬁbres.
Natural fibres include protein fibres, such as wool, hair
silk, cellulous fibres, such as cotton, and rmneral‘ ‘
as asbestos, Man-made fibres consist of organic f
inorganic fibres. Organic fibres can be further sul -divided
into natural polymcr based, which includes rayon, and
synthetic polymer based, such as polyester (Griffith and
Farrell 1991). In this study, however, textile fibres do not
include natural mineral fibres or man-made inorganic fibres.




1. Introduction

1.1 Background

While international wool promotion began in 1930, the International Wool Secretariat

(TWS), which is responsible for international wool promotion, was not formed until 1937,

The original member countries of the IWS were Australia, New Zealand and South Africa,

with Uruguay joining in 1970. The main goal of the TWS is to increase world demand for
woollen products. Generic promotion of wool has long been a tool used by the TWS to

achieve this goal, 'Wool producers are expected to benefit from this promotional activity

through increased producer returns and, as a result, the IWS is largely producer funded

through a promotion tax. However, wool processors and consumers also benefit from

wool promotion and share in the tax burden. While the level of total contributions has fallen

significantly from the record level of $210m in 1990/91, Australian wool producers still

contribute around $100m annually to the IWS for international wool promotion. For

example, the 1993794 total Australian contribution to the IWS was $111.5m, consisting of
around $91.5m from producer funds and $20m from the Australian government (IWS, per

comm. 1994; Wool Industry Review Committee 1993). Since 1982/83, around 75 per cent

to 80 per cent of total ITWS funds have been used for promotion activities annually, with the

remaining funds being used for general administrative purposes (Wool Industry Review

Committee 1993).

Domestic promotion activities for apparel wool have largely been the responsibility of the
Australian Wool Corporation which became the Australian Wool Research and Promotion
Organisation and is now the IWS. However, compared with the international activities of
the IWS, domestic wool promotion expenditure has been minor, averaging around $3m
annually. This is largely because the Australian market for woollen products is relatively
small. Promotion of carpet wools in Australia has been undertaken and funded by the Nev
Zealand Wool Board, as most of the carpet wool consumed in Australia is impuiied fom
New Zealand.

While the relative importance of the Australian wool industry, both as a contibutor to Gross
Domestic Product and exports, has declined since the 1930s, it still has a major role to play
in the Australian economy, particularly with regard to earning foreign exchange. In
1988/89, at $5 995m, the export value of wool and skins reached record levels and
represented 11 per cent of total exports and 37 per cent of rural exports (ABARE 1994a), -

Since 1988, however, a number of supply and demand factors have combined to destabilise
the world wool market and place downward pressure on prices. A numberof international
factors led to an unexpected contraction in the demand for wool, including: a significant
reduction in the demand for wool by China from 1988 to 1990, after the Tianamen Square
catastrophe in 1987; a downturn in the demand for imports by Japan after the Kuws
invasion led to an increase in world oil prices; and a reduction in the demand for wool in
Eastern Europe due to political unrest and uncertainty after the collapse of the Berlin Wall
(ABARE 1994b; Griffith and Goddard 1993). ;:Wool stocks reached record levels as supp!:
outstripped world demand for Australian wool. The excess supply was due to the floc
price for wool being higher than the world equilibdum price. The reserve price schemi
-abandoned in 1991 and this was followed by a dramatic decrease in prices re ,
producers. By 1993/94, the value of wool exports had fallen to an estimated $2.958m
(ABARE 1994b), : :

One way to improve the viability of the Australian wool industry istoi
for wool both domestically and on the international market. A
increase demand for a range of agricnltural products is generic pro




1.2 Aims of the Paper

In this paper the impact.of changps in wool promotion on wool producer I
is examined. The emphasis is on demonstrating how a particulat math
called ‘equilibrium displacement modelling' can be used as an id to decision maki
incremental wool promotional expenditure. Demonstration q

best bet’ estimates of crucial parameters so that the results should be mdxcauv  of the actual
outcomes. In particular, cross-commodity impacts of promotion of various ﬁbrcs»—wxll be
assessed.

1.3 Outline of the Paper

The format of this paper is as follows. A discussion on pmmouon mcludmg some
theoretical considerations and a review of previous wool promcmon studies is presented in
Section 2. In Section 3 the benefits of using: eqdhbnum displacement modelling to assess
the impact of promoncm on prot?its accruing to the wool mdustry are discussed. Th del
is developed in Section 4. This model is then 1mplumcnted in Section 5 using by :
estimates of the crucial parameters. The policy implications of the analysis are discussed i in
Section 6. The conclusions of the smdy are prcsented in Section 7, along with a discussion
on the benefits and limitations of using equilibriwm displacement modelling and areas for
further research.

2. Generic Promotion of Agricultural Commodities

2.1 Introduction

A number of recent papers have addressed the questions of whether prcmonon expen
is in fact profitable and what the optimal level of promotion expenditure would b
types of analysis undertaken range froma general theoretical exposition of Tomot
empirical examination of the profitability of promotion cxpendxtur for sp
commodities. The first section contains a discussion of promotion including the
promoton, while previous studies on wool promotion are reviewed in the second: secuon.

2.2 Some Theoretical Considetations

There are two main theories on how promouon affects a consumer's.desire for a-particular
commeodity. These are: (a) the consumer's margmal utility for the promots
increased through promotion; and (b) the consumer's knowledge of the
increased through promotional activities. A comprehensive coverage
presented in the study on wool promotion by Conboy (1992). Conbo,
that the Dixit and Norman approach to promotion had the greatest: appeal
of the proposed theories. This approach allows promotional activity 'to shift ut :
through a gain in knowledge in'a good's perceived characteristics, and as a mste.c( anmn g. ;
parameter' (p.41).

14

It is hypothesised that the type and quantity of promotion is related to the h iracteris
the commodxty (Boutonnat, Forker Jones, Kmnucan an Ma [
tion, there are tw;

chamctensncs‘ expenence and search, ’EX]?_ ce'
of the commodity that a consumer can determine or
the commedity, such as taste and quality. 'Se
that a consumer can assess without pu
colour, price and style.. TheorencalLy. the relative pro
embodied in a.commodity will impact on the op
commodity. In general, products th 151
relatively higher promotion-to-sales ratios -
characteristics. In addition, the promotional




informaton for expen
experiénce or search ¢l

level and type of wool promouon,

The main aim of promotion is to increase producers' revenue by causin %an»\outward hi
the demand curve. However, for promotion 1o actu;
producer revenue must not only offset the cost of pr t
the extra quantity sold. Thus, producer surplus must increase. In additio
shift in the demand curve, promotional activity can also, theoretical
curve of the promoted product become either more or less:
focussing on the unique chamctensmm of a product, promomna,l vities
of the consumer, result in 4 decrease in the number of substitutes, causing the demand
to become less elnstic, Conversely, promotional acti;
awareness of a product’s alternative uses will rcsult in 4 more elasti
(Boutonnat er af 1991). Whether promotional activides that make demand ¢
less price elastic will result in increased producer surplus will partly depend o
of price changes caused by shifts in the supply curve.
that increase the price responsiveness of demand for a commodity, but dono
shift in the demand curve, would be preferred when the supply of that commodity
increasing, while marketing strategies thatreduce price responsiveness, wil ;
demand curve, would be preferred when supply is decreasing. Currenty,
reduction in the supply of wool, 2 promotional strategy that makes dem
responsive would be the preterred option. Howaver, as shown ‘here, 101
automatically assumed that promation that results in an increase in demand and/or
price responsive demand curve will necessarily increase producer profits,

Goddard, Griffith and Quilkey (1992) used simple algcbra:c models to show how ':‘optxmal

ties that 1

Concepty

%
w

ence gtmds (Boutonnat et al 1991)« The rel:
haracteristics could therefore be: usad 4s a guide ¢

be prof 1

rice &l

ase th

ly, marketis

ic d

promotion expenditure levels are determined under various marke ting ¢
pardeular relevance to this study, they demonstrated the following points:

@

®

When there is trade among regions and fixed supply and there is-a sin
organisation allocating a fixed promotion budget across regions, as

IWS and wool promotion, then the quantity consumed in¢

the free-trade price and on the level of promotion expenditure eac, g

When promotion could be either 'generic’ or country-specxfm, thcn thf; xmpnct of
promoton will depend on the type of promotion undertaken.

L4

If generic promotion is undertaken (e.g.
snccessful then the level of promoncn wxll increase total expen

promoted commodity.

'Buy woollen produ c

If 'country-specific' promotion is undertaken (e.g. ‘Buy Australian w

itis possible that the total level of expenditure will nc ¢hnnge bu
shares of the quantity purchased will mcrease in favour :
commodity. Country~spcmf : A 0

bcnefit Aus:rah:m wool

have only a minimal

Nc:w anland bec“use New anl | d«

may result in
being
producersfrccewin g a.

Ausn:almn wool that thcy :purch 15€.

ction th




pmmudan 3 .11 bc
consumers deman
of woal, then the opi T
to 8 pmdum whma demand s miau ély price responsi
promotion.

2.3 Previous Wool "P'F'omdtfd'iv Studies

Griffith and Goddard (1993) analysed the impact of
for wool in France, Germany, Ttaly, Japan, the Unit m,
Rest-of-world (excluding China and Eastern Europe). De nand qua
regions were estimated using standard econometric S 4l
89, The estimated adventising elasticities from this analysis ar
results from this study showed that promotion hc
United States, and therefore increasin £ promotion expe
Ttaly and the United Kingdom, promotion was found ob
results were not robust which pl doubt
expenditure in these cowmes
value of any wool pmmouon ex
were found not.tc :
determined that in
expendirure was higher th:m the TW
results can be caused by the chang ve i
care that must be taken when making recommendations about promot

In the study by Conboy (1992}, linear equanons representing
France, Germany Italy} Japan, the Unite dom, the
world, the world supply of greasy W00
were esnmated Pr motion elasti

promonon was calculatcd usmg mode;l
S-funded promotion expenditure is
on woollen goods and mcrcaScd ,:cmrn
c‘(pendnurf: woulc

c'ﬂmﬂ ate



"‘l‘ﬂble 1 Woo‘ fpmmom)na ela

Studv

{ Griffith and France
Goddard 1993  Germany

Italy

Japan

United Kingdom
United States
Rest of world

| Conboy 1992 France

Franced

Franceb

Germany
Germanyb
Germany®

Ttaly

Ttalyb

Tralyd

Japan

Japan

United Kingdom?
United Kingdomb
United Kingdom
United States
United Statesb
United Statesb

| BAE 1987 United States

Promotion (1)

Quanmy“ promotion (~1)
Quantity * promotion (~1)

Promotion (»«1)

Price * promoton (1)
Price * promotion (-1)
Promotion (-1)

Price * promotion (1)
Price * promotion (-1)
Promotion (- 1)

Price * promotion (-1)
Promotion (~1)
Promotion (- 1)

Price * promotion (-1)
Promotion (-1)
Price * promouon (€5)
Price * promotion (-1)

Promotion expenditure

a Referred to as advertising in these studies.
b Refers to different equation specifications.

3. Using Equilibrium Dnsplacement Modellmg

Modelling demand TESponse to prornouon in wsingle equatic

are the cross-promotion effects i ignorec
In a competitive industry, the full imp
effects on demand ire

3 also thc $u




S&ans in 1'03 '
: a%m ¢ int
accomt :

number of resea
industry have been
Not only have these pap
pmi‘us, but the

e\pm demand .
a positive impact on do e
expmduum wﬂl resultin an inc

unch'mged and pmd\mer profits wﬁl fall by the cost

is unhmly that Am,u’almn wool pmducws would
Effective wool promation should therefore
wool. So long as this increase in revenue ¢ $ the N Prot
of extra production, producer profits wi ncrease  'This study ‘will z
incremental wool promotion on both producer returns and produce)

framework.

4.1 Method

Equilibrium displacement modelling is used in this study 1o assess th
promotion on wool producers. This analytical method was used by M
Wohlgenant (1989) to examine the impact of arm and processin|
wool industry. Tt was also used-to ne the impact of promotion in the A
industry (Piggott, Piggort and Wright 1993).

EDM applies comparative statics to general funcnon models. It requues aset:
supply and demand functions for a marken The approximate impact of a disturt
market, resulting from a change in the value of one or more exogenous

determined usm g ‘ﬁuncuons that are linearin elastic ides. The fmain dxffe
and comparative statics is that EDMs focy changes ir

g1 {
such as promotion, and tbc changes in both the- endogcnous var
variables are measured in proportionate terms or as
Comparative statics, however, usually uses calcul i
exogenous variable, once the general ethbnnm effects have oce

? E
EDM is a powerful but relatively low-cost tool that can be ap ‘Ixed 10 ang
small finite changes in exogenous variab
EDM as a substitute for economc[ ic model‘
cross-commodity re
For example, in this
consxdared Buse




or Marshallian
possible, sensitivity analysis can be us
the value of particular parameters,

The use of EDM in this study follos
(1993), EDM allows the set o
specified. The maod my
apparel wool, non-apparel wool, cotton
specified, investigation of the impacts of a \
expenditure for apparel and non-ap wool is relatively straight
about the changes in wool praduce | the profitability of wool ¢
addressed. ’

4.2  The Structural Model

This model is based on a number of important characteristics
Australia, around 97 per cent of wool is used for apparel uses. B
long staple length, about 83 per cent of Australia’s total wool clip is s
process, which produces woven textiles such as suits. The remaining
wool, which is coarser, is used in the woollen process to produce yar
and Alston 1989). Non-apparel wool is used for furnishing fabr
substitution between apparel and non-apparel woal is possible, itis li
non-apparel wool essentally refers to carpet wool which has a fibre di
or greater and is not exported from Australia. As such, apparel and nor
considered to be marginally related in demand on the domestic market but n
export market. Cortton and man-made fibres are substitutes for apparel and n¢
wool in the textile industry and are therefore considered to be related in de

domestcally and on the export market.

Wool and cotton exports account for about 98 per cent and 93 per cent of total wool and
cotton production, respectively, and itis assumed here that around 90 per cent.
fibres produced in Australia are also exported. Despite the existence of
Agreement, Australia’s domestic fibre market at the raw fibre level is no
international market forces. Therefore, the domestic and export markets
and man-made fibres cannot be separated and, once allowance has beer
differences and transport costs, a single price exists for each product irre:
market in which it is sold. '

pective.

It is assumed that, on both the domestic and international markets, the demand for
wool is affected by its own promotion and the promotion of cotton and man-made
not by non-apparel wool promotion. Similarly, the demand for no \
assumed to be influenced by its own promotion, the promotion of cotto
fibres, but not by the promotion of apparel wool. The demand for cotton: ar
fibres, however, are assumed to be affected by their own promotion as w
promotion of all other competing fibres. Itis also thought that th fibre

the competing fibres would impact on the production decisions and,
inputs used by international textile manufacturers.

Australian domestic promotion of apparel wool is funded by tt
whereas promotion of non-apparel wool is ur <en by
International wool promotional activities are undertak

proportion being directed to apparel wool.

Promotion of cotton in Australia is the respons
However, over the past three years, cotton:

drought., From 1966 until recently, inter a
the International Instit
cotton producing countries,




RN

The [IC is no longer opemtmnal, The other majormtemanonal
Cotton Tneorporated nited Srates, gl
organisation which » ed i
spending has been on pmmqnon in the’ St
have also been undertaken in Asia :md Europe,

Research and promotional activities by the man- made ﬁbre ind
manufacturers and are believed to be significantly grea
For example, it was estimated that Dupont alone spent (US)$85m in con
1992 and approximately (US)$4.5m on the promotion of new micro f
Incorporated 1992). ,

With regard to supply, apparel and non-apparel wool are considered to be substituta eat
the margin but neither wool type is assumed to be substitutable with cotto e
fibres. Therefore, while the relative prices of apparcl and non=ap ool
the production decisions of a wool producer, it is assumed that the p
made fibres will not affect the amount of wool being produced. i supj
cotton and the supply of man-made ﬁbres are expected to be a functon of their own ptwe ,
but not a function of the price of competing fibres. ;

The model is specified as follows:

(1a) Dd *‘D‘Li (Pa, Py, P, P, Ad A’d A,rg" Zy) {domestic dcmandsfn.r.a}ppmlrwégl)‘
(1b) Da D§ (Pa, Pe, Pm, A, A" A” ZQ) (export demand for apparel wool
(lc) D‘d D (Pa, P, P, Pm,A Ac' A  Z3) (domestic demand for non-appare! wool)

(1d) Ds DY (P, Py, Pe, P, AG, AL, Ad,, .A,%, Z4)  (domestic demand for cotton)

(1e) DE=DE (Py, Py, P, Pm, AG, A%, A% A%, Zs)  (export demand for cotion)

(1) D8=D3 (P, Py, P¢, Pp, Aﬁ%, A“i,, Al A,?,, Zg) (domestic demand for man-made fibres)
(1g) Dy =Dg (Pa, Py, P P, AS A% Ag,Atﬁ, Z7)  (export demand for man-made fibres)

(1 h) =Sa (Pa, Py, Zg) (supply of apparel wool)

(11) Sp=Sn (Pa, Pn, Z9) (supply.of non-appare} wool)

(1 Sc =8¢ (Pe, Z10) (supply of cotton)

(1¥) Sm=Sm Pm, Z11) {supply of man-made fibres)

() DE+DE~Sa=0 (apparcl wool mirket clearance)
(Im) D ~Sq = 0 (non-apparel wool market clearance)
(In) D4+ DE-S; =0 (cotton market clearance)

(o) DE+DE 8y =0 (man-made fibre market clearance)

where D, S, P, and A are the quantity demanded, the quantity supplied, the fibre pric
promotion expendmxre. respectively. Other yariables affecing individua de

supply are captured in the Zj (i=1,...,11) vectors. The subscripts; a, 0, ¢
apparel wool, non-apparel wool, cotton, and man-made fibres, whﬂe the superscrx
and e refer to the domestic and export markets, \m,\pecnvely. ; S

This model is a static model with all lagged
assumed three-year adjustmem period. ‘A th
demand prices and quantities, which are.
promotion or other variable in the Z; vector, th




Subsmunng equations (la) through to (1k) into the maxket cleanng cquatxoi_‘_,_, .
gives:

0™ DY (Py, P Py Pm.Aa.Ac, zuwac (Pa.Pc,Pm. AG AL, A° zz) Sa(Pa.Pn.Zs) 0 1
(2b) Dd (Par Pn. Pes P An, AQ. Am. 73) - Sp (Py, P Zg) =0 s
@) D“ (Pa Pre Po, Py AS, A8, A2, A;,‘,‘zum“ (Pa. P, P, Py AS A;;,Z5) Se P Zio) =0
@d) DY (PyPa.Pe, P, A‘i AL AL AY Z6) + DS (PuPn. Pe, Py A ma 27) S P Z11) =0

4.3 Impacts on Eqmlibnum Prices and Quantities
As previously stated, equilibrium displacement analysis requires endogenous and
exogenous variables to be measured in proportionate terms. The first step is to tot
differentiate equations (2a) through to (2d) and convert the ~esulting differenti: ,
elasucmes or proportionate values. Because the purpose of this analysis is to assess the
impact of a change in wool promotion expenditure, the value of all exogenous variables
other than promotion are assumed to remain constant. This is achiex d by setting the
differentials for these variables to zero. To enable the model to be solved using matrix
algebra, the promotion effects are moved to the RHS, Implementing all three steps gives:

Gn)  EP, [?aﬂ,m + (L-pD WY, - £l + EPplpan - em} ¥ EPc fpamg + (1= panm]' |
+ EPmlpan + (-p)nS,] = EAS[paBS 1 + BAS[paBl] + EAS [paB ]
+ EAS(-(1-po)BS ] + BAS[-(1~p) BS] +EA°[ A-pa)f ]

(3b) EP: [“% - €na] : EPE [nn‘f‘ - :m] dePc‘{n,ﬁ,] + EPp (T\,;;J
EAL (B 1 + BALL-B 1 + EAl [-B ]

kL

G EPlpend + (L-panl ] + EPylpen + (1 -pn )

+ EPc[PcT\cé + (- Pc)ncc - Eec] + EPm [Pcﬂ + (1= Pc)"l 1
EAd["Pc d] + EAd [“Pcﬁ ]+ EA L[-pe cc] + EAd[‘*PcB ]
EAS[~(1-pdBS] +EA"£ (- pc)ﬁ 3+ EAY[-(1- pc)ﬁwl
EAS [~(1-pdBS

]

+ +

G)  EP, [pmn,ﬁa + (-pwnS, 1+ EPy [pmn,,‘f,, + (L -pm)n 5]
+ EPclpmn 3, + (1~ pm)n )+ B om0 + (-pmn, 8 - emm]
= EAS[- Pmﬂm + EAS [~pm;s,,m1 + EAY [~pmB o] + EAL [~pmB 2]
* EAS[-(1-pm) B2 + EAS[-(1-pm)B5) + EAS[-(1- pm)ﬁ hw Q-pmdBond

wherc EPj and EAj are the proportionate change in price and promotion expenditure,
respectively, for commodity i (defined, for any commoduy i, as (i1 - ip)/ip where th

subscripts 0, ! are the old and new values respectively); pj is the proportion of commodity i
sold on the Australxan ma:ket, “1,] isthe elasnc.ty of demand for commodlty i wnh Tespect to ‘

promonon expendlture on commodlty 3 thc subscrxpts a, n,
and e, are as previously stated.




Equadons (3a) through (3d) can be written in terms of a matrix ‘equatidn:
(4) Ay = Bx

wh&re:
R SENCT R T pame + (L =pany, pand +t-panl ]
penl +(1=pnS,  PeNL+(-PINS,  PLF-PINL tx Pty +(-pIN]
pale +U=pNS, Pl # (=PI, Pl =PTS, Pl O =PI e |

y (t:ransposed) = [EPy EPp EP: EPm

PP 0 -p.Bd Bl H1-p By, 0 ~1-pBS, -(1-pdBE,
B = 0 e -pd B 0 0 0 0
nn ne am

oS -l pdh Bl H1-paby L1-paBy 1-pdby 1-pabg, '
*Pmﬁ,g, ‘Fma:m “pmﬁ,::; ‘pmp,:n “‘n"pm)-ﬁ:, ’cl”Pm)B,:n “(1"911\)‘3:,0 -{1*Pm)ﬁ,;,,~

and

X (ransposed) = [EAS EAS EAS EAS EA} EA] EAZ EAL]

Now define vector C as:

(5)C = | S S | 1_.1.._..,.1,_._‘...._1__"
)&= EAT EA! EA EA, EA] EA] EA EAD ]

8 m L n

where it is assumed that EA; #0.

Then post-multiply both sides of equation (4) by the row vector C and, to satisfy the inital
assumption that only one promotion varjable will change at any one time, set the ratio of
proportionate changes of any two promotion variables to zero. This will yield;

6) AG = BI

where;

REAY  TRAY  TRAD TRAD  TE.AD  TEAD  EEAD  FEAD
R PuAY) BELAD  m@AD  TELAD T RAD  TPA)  TPRAD T (PuAL)
G=| @A) nEA) @A) TEAD TEA) TRAD FPAD nPeAD)
RPpAY) BEnA) TERAD TEnAD) TERA) BPnAD) TERAD TPmAL)

and I = the 8* 8§ identity matrix. The elements of the G matrix are general @Qllilibﬁ;‘lm
elasticities, 7t . These elasticities show the percentage change in a price variable associated
with a one per cent change in a promotion variable. assuming all other promotion variables

gemain unchanged, but after full economic adjustment has occurred. The G matrix is given
y: ‘

M G=aAls




where A-Lis the inverse of A, and A is non-singular.

This analysis can be extended to obtain general equilibrium elasticities for the fibre quantity
variables with respect to any of the promotion variables. The general equilibrium elasticities
for each fibre quantity can be obrtained through the total differentation of the supply
equaton and are given by: '

it

®  ®™Qa AD €aa ®(Pa, Aj) + €an ®(Pn, A

(9) R(Qﬂs Ai)

i

enn ®(Pn, Aj) + Eng TPy, A

(10) Qe A

]

£cc T(Pe, Af)

#

(i) K(Qm, Aj) €mm TP ms Al)

where Qj is the equilibrium quantity demanded and supplied for variable i, A{ is promotion
expenditure for variable i and the subscripts a, n, ¢ and m are as previously defined. These
total elasticities can be interpreted as the percentage change in the equilibrium quantity
resulting from a one per cent change in a promotion variable, assuming all other promotion

variables remain unchanged but allowing for full economic adjustment of all endogenous
variables.

In the real world, in any given time period, it is unlikely that only one promotion variable
will change while all other promotion variables are held constant. It is more realistic to
assume that changes in apparel wool, non-appare! wool, cotton and man-made fibre
promotion expenditure will change simultaneously. Extension of the above analysis enables
proportional changes in the price or quantity for commodity k, given simultaneous changes
in promotion variables, to be derived, such that:

"

(12) EPk = X =(Pk, Aj) EAj;and ’ (proportional change in price)
1

(13) E

]

Z n(Qk, Aj) EA{ (proportional change in quantity)
i ‘

where k = apparel wool, non-apparel wool, cotton, or man-made fibres and Z is the
summation Operator.

4.4 Impacts on Revenue

General equilibrium elasticities for other variables can be calculated by an appropriate.
combination of the total elasticities already derived. The general equilibrium elasticities of
revenue earned for any commodity k, with respect to any single promotion variable Aj, are
simply the sums of the corresponding total elasticities for price and quantity. Therefore:

(14)  nRk, A = 7Pk, AD + ©(Qk, AD

where Ry is the total revenue earned from commodity k. In the case of':multiplg;;pfqmodbn~

expenditure changes, the proportionate change in total revenue for any commodity k can be
determined as: : ‘ : S

(15) ERx = Zm(Ry, A)EA;
1




4.5 Impacts on Profits

In this analysis, profits are interpreted as being net of the cost of promotion. Incremental
promotion expenditure of woal may result in changes in the profits accruing to wool
nroducers because of shifts iu the supply function due to changes in the price of related
products, or because of movements along the supply function as a result of shifts in the
demand for wool. Incremental wool promotion expenditure for other fibres may also
impact on the profits acerving to the wool industry. Measurement of these profits,
therefore, has '« account for 3 number of possibilities in terms of shifts in, and movements
along, supply a.:d demand functions.

As shown *v Piggott, Piggott and Wright (1993), assuming linear supply functions that
intersect the price axis and always move in a parallel manner simplifies the measurementof -
profit changes due to incremental promotion expenditure. How realistically linear supply
equations represent the true economic relationship will depend on the relationship in
question. The assumption of a relatively elastic supply curve may, however, be harder to
accept. Nevertheless, as the analysis in this model assumes a time period long enough to
allow for the supply response to be complete, and as logic would dictate a minimum price
must exist before any supply of fibre would be forthcoming, a relatively elastic supply
function is considered to be appropriate. : '

Piggott, Piggott and Wright (1993) show that the producer surplus for any commodity k
that has a linear supply function and a positive price-axis intercept can be measured as:

(16) PSx = 0.5PQx/ex = 0.5Ry/gx

where € is the own price elasticity of supply and is measured at the initial equilibrium price
and quantity. In addition, the proportional change in producer surplus, EPSk, can be
calculated as:

(7) EPSk = 2EQ + EQ?

so long as the shifts in the supply curves are parallel and result in positive price-axis
intercepts. : ‘ ‘

Now, because in equation (13) the proportionate change in the quantity of commodJ Ey.?k;

EQ, is linear with respect to the proportionate change in promotion expenditure, EAj, EPSk
will be related to the square of the proportionate change in the promotion variables. Hence,

if Ak varies while the other promotion variables remain constant, then from-equation (13):
(18) EQx = m(Qy, Ax) EAx

and from equation (17):

(19) EPSk = 2m(Qu AW EAk + [r(QiAR]® [EAW™

Therefore, dividing through by EA, gives:

(20) EPSc/EAk = 2m(Qe AR + [(Qo AQT [EAK.

In words, equation (20) shows that, for any commodity;k, .,thc igeﬁérﬁif*e' mhbnum élésﬁcﬁy 2

gf the producer surplus with respect to promotion is a function of the;
in promotion expenditure. Ll
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As stated previously, the profit level, y, for any industry, k, is equal to the qp_jré‘d\itcgr_;]
surplus for that industry net of the promotion expenditure spent in that industry. Therefore:

(1) xx = PSx—Ag
Following from this, the proportional change in profits is given by:
(22) Exx = EPSk (PSk/xx) — EA (Ax/ xx).

Hence, when the level of profits in any industry k changes because of a change in
promotional expenditure in industry k, the proportional change in industry k's profits, and -
the general equilibrium elasticity of that industry’s profits with respect to its promotion
expenditure, will be a function of that industry's promotion expenditure because of the
reladonship presented in equation (19).

5. Implementation of the Model
5.1 Data

All data used in this model were for the financial years 1991/1992 to 1993/94, with the
exception of data published by the United States government or United States companies,
Data obtained from the United States relates to the calendar years 1991 10 1993,

Production, consumption and export data for wool and cotton were obtained from three
Australian Bureau of Agricultural and Resource Economics (ABARE) publications: the
Commodiry Staristical Bulletin 1994, Outlook 1994 and Australian Commodities, A
breakup of apparel and non-apparel Australian wool production, consumption and export
data was calculated from total wool data. The unit export value of apparel wool and cotton
and the market price for 30 micron wool were also obtained from the ABARE publications.
Australian consumption of man-made fibres for 1990 was obtained from Coleman and
Thigpen (1991). Estimates of Australian production and exports were derived from this
figure. The price of polyester in the United States was used as a proxy for the world price
of man-made fibres. These data were obtained from the United States Department of
Agriculture (USDA) publication, Cotron and Wool Situation and Outlook Report.

Promotional expenditure data for apparel and non-apparel wool were obtained from the
International Wool Secretariat (per. comm. 1994). An estimate of domestic promotional
expenditure was provided by the Australian Cotton Foundation (pet. comm 1894).
International cotton promotion expenditure data were obtained from the 1991, 1992 and
1993 Annual Reports of Cotton Incorporated (1991). Information contained in these annual

reports, in Cotton Research-and Promotion Booster Program (Cotton Incorporated 1992),

and in Wool: Strucniring for Global Realities (Wool Industry Review Commuttee 1993) was

used to estimate promotional expenditure on man-imade fibres.

5.2 Implementing the Approx{mat’ions‘

A number of data requirements needed to be met before the model could'
To obtain the general equilibrium price elasticities, the proportions o:
apparel wool, cotton and man-made fibres sold on t
well as a base set of Marshallian pri
commodities. The general equilibrium g
the general equilibrium price elasticities - gener
elasticities were derived, for each fibre, using the respective g




Table 5.1: Base elasticity matrix

Elnll'clt)" with respect 16:

Appaiel:'wool Hon-appere! Cotion Price:  Man-msde ‘Domestle Dom'ptl’o ‘Domeslic Domeatic Export Export non- Expoct Export
price. price {ibre ‘price apparel wool pparel cetton man:made appsrel wool spparsl wool calton man:msds
promotion wool promotion prometion  Hbre promotien promotion  premotlon  promotion libies: promoiled

-0.70 0.05 0.20 0.30 0.40 0.00 010 ~0.10 000 860 oon 0.60
4080 6.00 0.30 0.40 0.0 0.00 0.00 050 040 0.00 020 0.20
0.10 -0.70 0.20 0.30 0.00 0:20 <010 -0:20 g oD 0.00 000 00
0,05 ‘ 0.01 -0.20 0.05 <0.16 010 040 020 000 0.00 R20] 0450
0.10 005 -0:40 0.10 o-o(o 0.00 0.00 6.00 <010 ~01¢ 240 R
.10 0.15 6.10 <0.40 <0:10 020 -0:20 o040 0.00 000 0.60 0.00
R 0.50 . 015 ~0.70 0.00 a.00 0:00 0:00 -020 ~0.10 030 050
140 <008 ’ 0,00 0,00 0.00 0.08 6.00 0:00 000 0.00 0.00 000
120 0,00 0:00 :0:00. 0.00 0:00 0:00 0.00 o000 0.00 069 ’

0,00 1.50 0:00 0:00 0.00 000 0,90 000 000 0.00 0:00

o0 0.00 1.80 0.00 0.00 0:00 000 6.00 d.00 0 00 000

) Cotemin and Thighen 19913 Conboy 1982; Connclly 1990; Cannoly 1952; Dewbre, Vieatuin and Ridkey 1988; Griltith and Goddard: 1953; Harris 1988; Mullen, Alston:and Woligenant 1369;




elastcities and the propomcnatc changc in promo‘ ion expe
profit elasticities for each commodity were caleular
changes in produce; urplus and promotion expenditure
surplus, profits and promotion: expenditures.

Thc Marshallian price elasncmes for demand were based on
a wide range of studies (Ball, Beare and Harris 198
1991; Conboy 1992; Connolly 1990; Connolly 1992; Dewbre
Dewbre Viastuin and Rxdley 1986; Griffith and: ,Dddard I
Simmons 1988; Mullen, Alston and Wohlgenant 1989; Simimo
estimates were not available (for example, the cross-price elasti
wool with respect to the price of Australian cotton) the elastic e eXtrapo
other elasticities. The price elasticities of supply of wool, cotton and a
believed to be positive. Positive supply elasticities are thought to be con ;
three year ime period, as producers would be able to adjust to price changes, i\ ver, the
supply of man-made fibres is expected to be more responsive to price changes because.
pmducnon of man-made fibres is not affected by biological lags. The Marshall idn base« ‘
elasticities are presented in Table 5.1. Lo

As pointed out by Conboy (1992), there is a diversity of approaches to analysm" the effec

of promotion on consumer demand. This results in considerable uncertainty re;
magnituue of promotion elasticities (Piggott, Piggott and Wright 1993). W
elasticities for the demand for wool in various. regions have been estimated-in a number of
recent studies, no empirical work has been done on estimating the impact: of fibre promonon

Table 5.2: Assumed base quantities, prices and revenues for the yele:ﬁs

1991/92-1993/94

|Commodity Quantity  Unit Value Total revenue
= kt $/t $m |
{Domestic Apparel
Wool 21 3795 79.7
Export Apparel , ,
1Wool 2674 3795 10147.8
{Domestic Non-apparel
|Wool 27 2671 72.1
; Domestic* Cotton 86 1987 170.9
|Export Cotton 1189 1987 23625
|Domestic Man-made ' S
|fibres 70 2180 1526

~ |Export Man-made

|fibres 700 15260

Souce: ABARE 1994a ABARE I¢
Ind ustry Revu:w Committe




/ data relatmg zo W
:produced by the AB ARB‘ Data on ma
publications, Coleman and Thigpen (1991), or: estimated. fmm th > informatic

The base pmmonon expenditure data are. prescmed in Table :
weol, non-apparel wool and cotton are consistent with th

the previous section, limited data are available on prom
fibres. As a result, the base promotion data were e mated e
mantfacturers of man»made fibres generally outspen the ool indu on t
andpromotion by three to one (Wool Industry Review Committe 1993)

Incorporated (1992) also stated that synthedc fibre manufacturers spend consic

Table 5.3: Assumed Australian base promotion etpendlture,

percentages of total by type of promotion; average -

year penod endmg 1993/1994

Commodity Apparel Non-apparel Cotton
“Wool Wool ’

M % M % M % S

{Domestic Apparel »

|Wool 58 1

‘ExportApparcl ‘ |

|Wool 410.1 99

{Domestic Non-apparel

Wool ‘ 3.5 8

Export Non-apparel 8

|Wool 2 386 92

{Domestic cotton b 0.5 0.7

: Expon cotton 2 g 76.0 99.3

|Domestic man-made
, 'ﬁbz‘c‘srb

Exportman-made




money on mnrketmg and promono. th
1992 Cotton Inco
proportion of man es sold on t
proportion for wool.and cotton.

Clearly, the data bemg used in thxs anaiyb 3 are‘ xmparff:ct‘ Howcver thi clency is
offser, ar least in part, by the fact that the analysis which fonows can be ;repeateﬁ .;;usmg
alternative estimates of key parameters and- magmtudes.

5.3 General Equilibrium Promotion Elasticities

The caleulated general equilibrium e.lastlcstms, presented in Table 5.4, show: the percentage
change in an endogenous variable i response to a one per cent change
c;xpendltum for a given commodity, holaiug all other pron
allowing for complete ad;ustmen: of all endozenous variables, y
parameter values, a one per cent incren 2 ir Lromotion exp ndxtura on a
export market would result in a 0.16 per centincrease in the price of aj
per cent increase in the price of non-apparel wool, a 0.04 per cent fall i iton
and a 0.06 per cent fall in the price o manpmade fibres. The general equilibrium quantity

and revenue elasticities can be interpreted in a similar manner, '

The signs of the general equilibrium elasticities depend on a complex pattern of cross-
COmedltv price and promotional relanonshxps. For example, increased promr
expenditure on apparel wool will, as a ‘first-round" affect, cause the. deman p, urel
wool to shift right and the price of apparel wool to increase. As a ‘second-round' effect, the
demand for asubsumte (e.g. cotton) can be expected to shift rightward (because e f
apparel wool is now at a higher level) causing the price of cotton to increase. ;
will lead to further adjustments in the app'nrel wool market. Allofthisis camphcated funher '
through any cross-price relationships in supply.

The signs of the g :neral equilibrium producer surplus elasticities are not alwaya e
determinable from the directional movements of the price and quanti
particular commodity. For example, in the case of exp:

ldin
ra

With regard to profit elasticities, it should be noted that while promouon expen
have a posmve impact on producer surplus, it may have a negative impac
profits. This is because the increase in produccr surplus may be less ;
grg)mouon expenditure. Examples of this situation include domesnc promo on g
ibres ‘

Sensitivity analysis can be employed to determine just how sensitive the Tes
base parameter values. In principle, sensitivity analy51s could be;undertaken
parameter used in the model. However, ‘ )
sensitivity analysxs will be restricted to proportion
and to changes in a few of the parameters
proportionate chz I

T promquon Q -hon
promotion will cause an increase in :;hc \
of all domestic promotion, however, ar




Table 5.4: Base general equilibrium promotion elasticities

‘ , , , _Promation Vagiable ;
Dependent Domestlc  Dumestic non-  Domestle  Domestlc mun- Export apparel Export non-  Export cotton  Export man- |
Variable appurel wool apparel wool cotton mude flbres wool apparel wool mude fibres

_ d L4 ® - e &
a _m _ . Ac . Am, Ay ] i -A," i *,"c, . Am

* 0:004 -0.003 0.005 0.158 <0.015 0081
-0:001 0.108 0.055 <0.108 0.044 0018 0,027
0.004 -0.001 0.013 -0:010 0043 0053 01387
<0004 0.005 -0.014 0:003 -0.661 <0442 -0.106

D001 0,002 * 0.002 0.217 0,019 0112 0106 -

20001 0.126 0.064 -0.126 0042 <0012 0.016 . 0026
0,006 0.001 0019 -0.015 0,065 0079 0280 D216
0008 ).00! 0,110 ) 0191

001 0 ] 0375 € -0.193
0002 0.234 0118 -0:234 0002 0030
-0:000 0.032 -0:026 <0108 0132
3 0 00 0471 :

¥ 0.00:! ' { 0429
* 0,003 <0001 -0.002 0001 # =
* * . . 0001 0002 0:006
29 ) ‘ vy e

'0;35?

. *indicates tfthc genera‘ 'ethbnum e]ashcmes are apprmchmg zero.




Table 5.5: Sensitivity of profit elasticity to a percentage change in promotion variabies

<1371
~1.272
-1.319
, -1 316

10 per cent  chinge in expenditire
-0.300 3.617 <0.387
-0.342 -1.274 -0.002
0335 -1.277 0010
0331 1278 0010

2219
0.004
0135

0002

‘ B 7 , " TPromotion Varinble ‘
| Domestic Domestic Domestic Domestic Export “Export Export :!ri:épb‘n't 1}
1Commodity Apparel Wool Non-apparel Cotton Man-made  Apparel 'Wool Non-apparel Cotton Man-made
Waol Fibres Waol Fibreg
1 1 per cent change in  expenditure
iApparel Wonl 0002 0,137 0001 ~0:030 0.357 -0.039 223 0211
-0:002 <(.129 <0002 -0.036 0,128 * # 0.001
|Ca -0.002 -0.132 * -0.034 -0.128 -0.002 0.006 -0.004
IMan-made Fibres 0002 0132 -0.001 <0.033 40,129 0001 1003 0.007
| 5 per cent change in expendifure
|Apparel: Wool 0,009 0,685 -0:003 0,150 1.800 0.194 ~L112 ‘1 053
|Non-apparel Wool -0.009 -0.640 <0.008 0.175 -0.638 0001 0.002 :
stton. <0009 -0.659 0001 <0.168 -0.640 -0.006 0048
ade Fibres 20,000 -0.658 -0.005 0.166 0642 0006 0.010




Table 5.6: Sensitivity of profit elasticity to a change in paramefer values with respect to a one per cent ‘incréeasé in

promotion expenditure .
. , ] Promotion  Yarluble
: ‘Domestic Domestlc Domestic Domestic Export Export Export ‘!i‘kp’ﬂm -
|Commodity Apparel Wool  Non-apparel Cotton ‘Man-mude  Appurel Wool Norn-apparel Cotton }M"zjnﬁngdg’
: Wool Fibres Wool - Flbres
Base Vajues
1Apparel ‘Wool -0:002 -0.137 -0:001 -0.030 0.357 -0.039 -0,223 -0.211
" INon-apparel ‘Waool -0.002 -0.129 -0.002 -0.036 -0.128 . . 0.001
Cotton: ; <0002 -0.132 * -0.,034 <0.128 -0.002 0:006 ~0,004
IMan-made Fibres <0.002 -0.132 -0.001 -0.033 -0.129 -0.001 -0.003 0:007
Promotion Elasticities Doubled
-0:002 <0.142 * -0.027 0.842 -0.077 -0.446 <0.422
<0.002 -0.125 -0.003 -0.038 -0.128 * 0.001 0.001
-0.002 -0.132 * <0.034 -0.129 -0.003 0.014 0,007
“0:002 -0.131 -0.002 <0.033 -0:131 -0.003 “0:006 0:016
: Supply Elssticlties Doubled
<0;004 0311 -0.001 * -0.064 0.429 0,026 <0.288 0275
=0:004 -0.299 -0,003 -0.072 <0292 + i o )
<0:004 -0.304 -0.001 <0069 -0.293 -0.002 0.007 =0,004 -
-0.004 -0:304 -0:002 0,068 <0294 0002 =0:004 ‘ 0:008
Export Demand Elnsticities Doubled ,
<0.002 <0130 0,003 -0.037 0.201 -0.049 <0.149 <0445
<0002 0.129 -0:002 <0.036 <0127 * * *
01002 0132 * -0.034 -0.128 -0.001 0:005 -0:003
<0:002 - <0431 -0,001 ~0.034 -0.128 -0,001 4003 - 0,005

f prémoﬁongcdsts; Bl iﬂdicates:'that’;thcgeneizil:equ‘i]ibﬁumelast‘iciﬁes dre approaching zero.




promotion of apparel wool has on the equilibrium p
results show that the profit elasticity increases fro er cent
promotion variable is increased from one per cent to 10 percent,

The effects of changing a number of parameters on the elasticity of profits with re
one per cent change in promotion variables are presented in Table 5,6, 1
apparel wool, doubling all of the promotion parameters will cause the equilib tof
elasticities for apparel wool to rise, as will a doubling of the supply parameters. However,
the effects of a doubling of the own-price and cross-price elasticities of export demand for
all fibres results in reduced profits to the apparel wool indusiry, . ‘

5.4 General Equilibrium Promotion Elasticities With lGLOMPQEiﬁVG
Promotion ,

5.4.1 Introduction

In a compertive market, changes in commodity prices, quantities and profits can result from i
changes in the promotion expenditure of a commodity, k, while promotion expenditure on
related commodities remains unchanged. These changes are given by the general
equilibrium elasticities in Table 5.4, for a one per cent change in promotion expenditure,
Changes in the price, quantity and profit levels of commodity k can also result from changes
in the promotion of one or more of the related commodities, while the promotion of
commodity k remains unaltered. Alternatively, simultaneous changes in promotion
expenditure on one or more of the related commodities and commodity k will also result in
grice, quantity and profit changes. Examples of the last two situations will be presented
ere.

5.4.2 Cross Impacts

The general equilibrium elasticities presented in Table 5.4 show the own and cross impacts
on the prices, quantities, revenues, producer surplus and profits from a one per cent change
in the promotion variable for a particular commodity, In areal world situation, it is feasible
that the promotion of one commodity will remain constant while the promotion of related
commodities will change, referred to as 'cross-impacts' by Piggott, Piggott and Wright
(1993). By combining the equilibrium elasticities from Table 5.4, the cross-impacts of
changes in promotion variables can be measured. Questions such as 'If export promotion of
both cotton and synthetics were to increase by five per cent, while the promotion
expenditure for export apparel wool was to remain constant, how would this effect profits
accruing to wool producers?’ can be answered,

Following the analysis provided by Piggott, Piggott and Wright (1993), if there is a five per
cent increase in promotion expenditure for cotton and man-made fibres on the export market,
but promotion of apparel wool remains constant, then equation (22) is changed so that:

(23)  Exx = EPSi(PSi/xw). .

Substituting equation (17) into equation (23) gives:
(24)  Eyx =[2EQx + (EQW)?) [PSi/xxl,
In this example, from equation (18):;

(%) EQq = m(Qu ADEAS +(Qu AQEAS,




Therefore, substituting equation (25) into equation (24) provides the answer to fthc;qgcstiq‘m
a five per cent increase in the promotion expenditure of both export cotton and man-made
fibres will result in a 2.44 percent fall in profits to producers of apparel wool.

5.4.3 Catch'—.‘uprr«'orﬁqtion

The general equilibrium elasticities presented in Table 5.4 can also be used to measure the
effects of simultaneous changes in one or more promotion variables when the promotion of
commodity k, is not held constant. This was referred to as ‘catch-up advertising' by
Piggott, Piggott and Wright (1993), In this case, the proportionate change in producer
profits is given by: ‘

(26) Exx = EPSg(PSi/tx) — (Axfax) EAx

and substituting equation (17) into equation (26) gives;

@7 Exx =[2EQq+ (BQ? [PSwix] - (A EAk

In the situation where there is a five per cent increase in promotion expenditure for cotion
and man-made fibres on the export market. and the promotion expenditure of apparel wool
also increases by five per cent, then:

(28) EQa = m(Qu, AD EA] + m(Qq, AD EAL +1(Qa, AZ)EAZ

Therefore substituting equation (28) into (27) shows that if promotion expenditure for
apparel wool, cotton and man-made fibres were all to increase by five per cent, then profits
to apparel wool producers would decrease by 0.67 per cent.

6. Policy Implications

The principal aim of this paper was to demonstrate the potential of using EDM to assess the
impact of wool promotion on wool producer incomes and profits. While 'best-bet'
esumates of essential parameters were used in this demonstration, the data used were
imperfect. Regardless, a number of preliminary policy implications can be drawn from the
analysis. Of direct importance to policy makers in the wool industry are the indications that
the comprehensive set of geperal equilibrium elasticities provide on the responsiveness of
producer surplus and profits to a one per cent change in wool promotion expenditure,
holding all other promotion variables constant but allowing for complete adjustment of all
exogenous variables.

With regard to international wool promotion, the general equilibrium producer surplus and
profit elasticides indicate that a one percent increase in wool promotion expenditure will
result in a 0.43 per cent increase in apparel wool producer surplus and a 0.36 per cent
increase in profits accruing to the apparel wool industry (Table 5.4). However, because of
the interrelationships in the textile fibre industry, an increase in internatonal apparel wool
promotion will also impact on the non-apparel wool, cotton and man-made fibre industries.
As can be seen from the general equilibrium producer surplus and profit elasticities
presented in Table 5.4, a one percent increase in international apparel wool pro;
result in a decrease in producer surplus and profits accruing to competi , ustries
In contrast, a one per cent increase in domestic promotion expenditure on apparel wool will
result in decreased profits to the apparel wool industry. This is because the increase in
promotion expenditure does not cause the producer surplus to change and so profits fall by
the increased cost of promotion. Sirnilarly when domestic promotion expenditure on non-
apparel wool is increased by one per cent, profits to the non: L woo vill fall.
In sum, the implications of these results are that a one pe nerease in international

*

promotion expenditure on apparel wool would have a positive impact on apparel wool
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industry profits, while a one per cent increase in domestic prorhotion expenditure on apparel
(non-apparel) wool would have a negative impact on apparel (non-apparel) industry profits.

This analysis also provides information on the impact on wool industry profits when
simultaneous changes in promotion expenditure on more than one of the related fibre
commodities occurs. For example, using the general equilibrium elasticities, it can be
shown that if export promotion of both cotton and man-made fibres were to increase by five
per cent while the promotion expenditure for export apparel wool was to remain constant,
profits to apparel wool producers would fall around 2.44 per cent, If policy makers in the
wool industry want to offset the effects of increased international promotion of competing
fibres, this analysis can be used to indicate the extent to which wool promotion expenditure
will need to be increased. For example, as was shown in the previous section, if
international promotion expenditure for apparel wool, cotton and man-made fibres were all
to increase by five per cent, then profits to apparel wool producers would still fall, but by
only around 0.67 per cent. Therefore to completely offset the impact of a five per cent
increase in promotion of cotton and man-made fibres on producer profits, international

promotion expenditure on apparel wool would need to be increased by more than five per
cent.

Clearly EDM is a useful research tool that is suited to policy analysis. With regard to wool
promotion activides, EDM can be used to answer questions relating to: the benefits or costs
of incremental changes in domestic or international promotion expenditure; the impact that
increased promotion expenditure on competing fibres will have on wool producer profits;

and how the wool industry could best respond to a change in promotion expenditure by the
competing textile industries.

7. Conclusions
7.1 Conclusions

The world textle industry is very competidve. While promotion expenditure of textle fibres
on the domestic market is relatively minor, each year over $100m is spent internationally
promoting apparel wool, non-apparel wool, cotton and man-made fibres. Australia is the
world's largest producer and exporter of apparel wool. Australian wool producers
contribute large sums of money annually to the TWS to be used to promote wool in the major
importing countries.

The primary aim of this paper was to demonstrate the potential for EDM to be used as a
means for assessing the impact of incremental wool promotion on producer returns and
profits. The analysis undertaken showed that EDM is a very useful mathematical procedure
that can aid policy decision making about incremental promotion expenditure on wool.
‘Best-bet' estimates of the parameters were used in the model to determine the impact of
promotion of wool and related textile fibres on wool producer returns and profits. The
results of the analysis showed that a one per cent increase in the promotion of non-apparel
wool on the domestic market would result in only a marginal increase in non-apparel wool
producer surplus and & 0.13 per cent decrease’in producer profits. A one per cent increase
in domestic promotion of apparel wool would also result in only a marginal increase in the
producer surplus of apparel wool producers and 4 fall in industry profits. On the export
market a one per cent increase in the promotion of apparel wool would cause Australian
producer surplus to increase by 0.43 per cent and profits to the Australian apparel wool
industry to increase by 0.36 per cent. ‘

The degree of accuracy of the estimated impacts is inversely related to the size of the change
in the exogenous variable. This is because EDM is a mathematical technique based on
differential calculus. Ithas been suggested that:the degree of accuracy i ~‘fhijgh‘~foi:~.chang¢$jr‘\l

exogenous variables of 10 per cent or less (Alston and Wohlgenant 1990).. A sensitivity
analysis of the results for a one per cent, five per cent and 10 per cent change "ih'-the :




promotion variable was undertaken. With the exception of domestic textile fibres, preducer
profits were found to be directly related to the size of the promotion variable. Sensitvity of
the results to changes in various parameters was also undertaken, In general, it was found -
that-an increase in the promotion elasticities would result in an ingrease in profits accruing to
the respective industries, that a doubling of the supply elasticity would also increase profits
to apparel wool producers, but a doubling of export demand elasticities would have the
opposite effect. EDM was also used in this study to determine how cross-commodity
relationships affect the outcomes from changes in promotion expenditure. The results
showed that if promotion expenditure for both cotton and man-made fibres, on the export
market, was to increase by five per cent, while promotion of apparel wool remained
constant, then profits to apparel wool producers in Australia would fall by 2.44 per cent,
However, if export promotion of apparel wool was also to increase by five percent, then the
profits accruing to the apparel wool producers would fall by only 0.67 per cent.

7.2 Strengths and Limitations of Equilibrium Displacement
Modelling

EDM is a mathematical technique that allows assessments to be made about the impacts on
endogenous variables of small finite changes in exogenous variables. Because of the
compettive nature of the textiles industry, the full impact of promotion on industry profits
can only be measured if the cross-promotion effects on demand are accounted for, and
supply 1s included in the analysis. EDM is a mathematical procedure that can be used to
assess the impact of incremental wool promotional activities on equilibrium profits, by
allowing for the cross-promotion effects of promotion of textile fibres, and the supply of ail
fibres, to be incorporated ir the model. As such, EDM is a useful technique that can aid
decision making about incrémental promotion expenditure on wool.

‘While a traditional econometric approach can also account for cross-promotion effects and
supply. a major benefit of using EDM is that it is comparatively cost-efficient in terms of
data requirements and the time needed to 'fine-tune’ econometric estimates. However, as
stated previously, a reduction in the cost of research time and resources requires the analyst
to be prepared to exercise informed judgement about the size of key parameters. Sensitivity -
analysis can accompany this ‘judgement.

A perceived limitation of EDM is that it provides only approximations to effects of changes
in exogenous variables. It should be noted, however, that traditional econometric methods
also provide only approximations. While the functional forms used in econometric models
can be 'fine-tuned' using a priori reasoning and statistical tests, the 'rue’ functional form
cannot be known with complete certainty (Piggott 1992).

Another criticism levelled at EDM is that the procedure uses linear approximations to
measure the impacts on endogenous variables of finite changes in exogenous variables, Itis
argued that this being the case then why not just explicitly assume linear functional forms at
the outset? The main reason is that while the technique provides exact results when the
tunctional forms are linear, this does not justify the use of linear functional forms, Itis
better to state that the functional form is unknown and that the results are first-order
approximations to any underlying functional form (Piggott 1992). o

Finally, being a static technique, the paths of adjustment from one equilibrium period to
another are not accounted for. However, adjustment paths are also ignored in most
econometric modelling. In EDM, paths of adjustment could be incorporated into the

analysis by repeated applications using different elasticities which correspond to-the different
lengths of time (Piggott, Parton, Treadgold and Hutabarat 1993). ' ‘




7.3 Areas for Further Research

EDM requires the use of a base set of own- and cross-price demand and supply elasticities
s were based

w

and promotion elasticities. In this study, while the assumed parameter values
on elasticities derived from previous econometric studies, information on some elasticities
was extremely limited, particularly with regard to promotion clasticites for-cotton n-
made fibres. Further simulations could be undertaken to determine the impact of various
changes of promotion and other key parameters on the results of the model. This would
indicate areas where further econometric estimation of key parameters could be undertaken,
if ime and resources permit. These 'new' econometric parameters could improve the
accuracy of the model in assessing the impacr of incremental wool promotion on producer
incomes and profits.
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