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Service Oligopolies and Australia’s Economy-Wide Réormance

Abstract

The retreat from public ownership of service firaml industries has left behind numerous
private monopolies and oligopolies supervised loyil&ory agencies. Services industries in
government and private ownership generate twoglofdAustralia’s value added, while the
newly privatised ones, utilities, telecommunicasipfinance and transport, supply a fifth.
This study offers an economy-wide approach thatsgnts monopoly and oligopoly
behaviour explicitly. It examines the implicatioofsoligopoly rents for factor markets and
the real exchange rate, the extent of sectoraldat®ns and the potential economy wide
gains from tighter price cap regulation, with tkseults confirming the merit of an economy-
wide approach. External shocks, like the pres€hirfa boom”, are also simulated. Such
positive shocks are shown to expand the potemtiadlfigopoly rents and therefore to raise the
bar for regulatory agencies. Moreover, less tigirt price caps are shown to exacerbate
entry-exit hysteresis in boom and bust cycles.

1. Introduction

Following microeconomic reforms of the 1980s an@0% excluding government
agencies, corporations subject to regulation nawige almost half of Australian’s
employment and of its GDP.The analysis of regulatory regimes must, theesfaccount for
economy-wide implications, such as effects on #a exchange rate and factor markets as
well as on other industries through the cost adrimiediate services. This is best achieved by
modelling the whole Australian economy in a wayt gddows explicitly for the monopoly and
oligopoly behaviour requiring regulation in thesfiplace. Such a model is offered in this
paper. It is designed to help clarify the implioas of changes in the regulation of oligopoly
pricing for the structure and performance of Ausia service industries while at the same
time examining inter-sectoral effects and assodiatenges in the performance of labour
markets and the economy as a whole.

The retreat from the government’s direct provisidéimfrastructure services has left
private firms and publicly-owned corporatised éasit(government bodies subject to
corporations’ law) in industries that are littergith oligopoly structures and component
monopolies. These firms and entities are therefopervised by regulatory agencies. They
include: transport, electricity, water supply, gi#stribution, telecommunications, finance and

insurance, education and hedlthVhile regulatory policies cover both product prigand

! See ABS 2003: Tables 21.2 and 21.3, with publivise output and employment subtracted.

2 The health sector is not addressed independenthjs study, primarily because its activity isfidifilt to
distinguish in the available economy-wide datalvaseise but also because it is rife with information
asymmetries that make its regulation more comiar the sectors considered.



guality, we focus entirely on price regulation,lirding price surveillance as well as price
caps, and hence the control of economic costs iatedavith distortions due to imperfect
competition.

Some existing studies suggest an indirect link betwthe privatisation and regulatory
reforms and productivify while other studies follow a long tradition irgtéatory economics
of applying industry-specific (partial equilibriurapmparative statics.In recent years
economy-wide implications have been examined usindels underpinned by perfectly
competitive behaviour, with oligopoly rents implibyg the choice of parameters, closure or
productivity shocks. Industry-specific fix-ups in such models stiljére the assumption of
perfect competition in all other industries to gexe the economy-wide effects. While this
approach has been very useful during the micrognanceform transition, it tends to ignore
the fact that most other economic activity is aisperfectly competitive and subject to
regulation, and that regulatory changes to onesimgare unlikely to occur without
implications for the regulation of others or foetperformance of the whole econofny.

Central to this paper is the mathematical modé¢hefAustralian economy it
introduces and the economy wide database thats&rv&his model represents monopoly
and oligopoly pricing behaviour and the regulatemyironments facing major firms. Its
behavioural structure is based on early work byibl@t984), Horridge (1987), Gunasekera
and Tyers (1990) and Tyers (2005), which emphagisetbgeneous product oligopolies with
firms interacting on production in an “almost srhalbme economy. Subsequent extensions
included differentiated product oligopolies intemag on prices. The focus in these prior
applications has been trade reform and manufagtwligopoly, wherein considerable
attention has been given to the “pro-competitiiééas of trade liberalisation (Hertel 1994;
lanchovichina et al. 2000; Tyers 2005).

In its new guise the model is structured to focush® more commonly regulated
services industries. To this end, a more compigteesentation of the Australian tax system

is incorporated. This is needed for two reasdtisst, the response of firms to regulation

% See, for example, Productivity Commission (1998gdden et al. (2002).

* Classic partial equilibrium studies include thbgeAverch and Johnson (1962), Courville (1974) Wellisz
(1963).

® These include the global model by Dee (2003), tvisdnnovative in that it recognises the imporené
domestic location for overseas-based service firRrequently applied is highly detailed MONASH mbaok
the Australian economy (Dixon and Rimmer 2002).r€s not an attempt to compete with either of ¢hes
approaches. Rather, we seek to construct a maret dineans to evaluate regulatory policies by ermdined
more realistic monopoly and oligopoly behaviouthia economy-wide context.

® This is notwithstanding the fact that regulatiam de applied differently across different jurisidios in
Australia and across different industries. Seeekample, NECG (2003).



depends on the rates of tax to which they are syljad second, taxes and transfers offer an
alternative approach to the achievement of reguaibjectives. Further, the model includes
generic foreign ownership, thereby allowing forgmo representation of net factor income
flows and their effects on the real exchange tatcomposition of the current account and
GNP.

Using this machinery, this paper begins with arssment of the scale of costs the
Australian economy would bear were its oligopatistervice industries to be allowed to
cartelise. This hypothetical experiment is usetlustrate the extent of economy wide
interactions associated with oligopoly behavioliithen assesses the potential for further
gains from tighter capping of prices, once agauing emphasis to economy wide
interactions. Finally, it offers a stylised repatation of the Australian economy’s response
to the recent “China driven” global commodity boommich directly affects its agricultural
and mining sectors but which has raised the redginices of Australian services and so it has
important implications for oligopoly rents in sexgs and their regulation. Indeed, the results
show that the maintenance of tight price caps tjinahe boom would measurably increase
the benefit from it in the short run and avoid essiee entry in the long run should the effects
of the boom be transitory.

The section to follow briefly reviews developmeimshe structure and regulation of
Australia’s services sector. Section 3 reviewshibleavioural structure of the model used, the
detailed description of which is consigned to apliess, and the economic structure
embodied in its database. The potential economsels from oligopoly behaviour are
assessed in Section 4 while the gains to be defieedtighter price capping are considered
in Section 5. The response of oligopolistic sesito external shocks is examined in Section

6. Conclusions are offered in Section 7.

2. Regulation Research and Australia’s Services

Australia’s service industries have experienceddrgpwth over the last fifty years.
Their regulation is seen as redress for markatridl that include lack of information,
monopoly power, externalities or social objectifiasome distribution or service quality).

Many service industries require networks with htiitag constitute substantial recurrent fixed

" See Findlay (2000: 10).



cost and the control of which creates barrierstoye conferring monopoly powér.The
economic rationale for service regulation is therefstrong.

Stigler (1971) argued that the analysis of regafashould concentrate on three
important questioriswho will receive the benefits and who will behe tourden of
regulation, the form and nature of the regulatatgrivention and the effect of regulation on
resource allocation. There are very substantiadesguent literatures on the generic benefits
from regulation and, more particularly, the specigulations imposed on Australia’s
services? Devices range between price controls, ownersspictions, limits on foreign
direct investment and capacity constraints. Fedesponsibility for competition regulation
and monitoring rests with the Australian Competitamd Consumer Commission (ACCC),
which administers the Trade Practices Act 1974 ATRand the Prices Surveillance Act
1983 (“PSA”). The TPA promotes competition and teading while also providing
consumer protection. The PSA circumscribes the 88@nonitoring of prices, costs and
profits}*

The reach of regulatory policies in Australia hiaem since these Acts were written,
due to the extensive privatisations associated théhi'microeconomic reform” era and the
pace of technological change. The latter, paitylin telecommunications, electricity and
gas, has made it possible to “unbundle” industgnsnts, leaving some as natural
monopolies or oligopolies but with others organiaesund supervised new markets that
foster competitive behaviour (such electricity protion and the retailing of gas, electricity
and telephone services). The introduction of pceges as “incentive regulation” was aimed
at the monopoly and oligopoly elements, where cditiye pricing could not be otherwise
induced. These consequences of privatisationhdidever, distort behaviour as investment
sought to escape the price capdn telecommunications, air transport and the petion and
distribution of natural gas and electricity thebanmges have been stdfkinevitable
distortions notwithstanding, reforms have been shtmcontribute to improvements in both
economic and government performance, accordingeg®ECD (1997) to the tune of five

percent of GDP.

8 Ibid. In the Australian context a recent example ¢fepmpetitive behaviour attributed to monopoly msw
over a network is Telstra’s pricing for its broaddaervice. See ACCC (2003).

° See Stigler (1971).

10 See Trade Practices Act 1974 (Cth), reviewed im&etivity Commission (2003).

1 See ACCC (2003).

2 \We are grateful to Flavio Menezes for this poiRbr related discussion, see Menezes et al. (2006).

13 See Doove et al. (2001: 43).



In the late 1970s there was significant anti-reguiasentiment in developed
countries. The practice of rate-of-return regolativas found to be incompatible with
increased competition. Littlechild (1983) changjeid negative perception of regulation with
his report on the British telecommunications indust which he suggested price caps as a
regulatory policy tool. This signalled a movemewards a more incentive-based and less
heavy handed approach to regulation. The resalbban very widespread application of
price-caps in services, which are characterisegimduct-specific price ceilings, basket
ceilings that offer firms greater flexibility, amriodic adjustments of ceilings to ensure that
consumers share in the gains from technical chandemarket formatiof

Theoretical studies have been highly stylisedseador-specific but they demonstrate
that price-caps, even as second best measuregratant consumers against monopoly
power, promote competition, improve productive@éincy and innovation and reduce the
administrative burden of regulatioh.Empirical follow-up by Xavier (1995) assessese@ri
cap schemes in the UK, the USA and Australia. Aistralian focus is on the (then)
Telecom basket price cap between 1989 and 199Zint#ethat the scheme reduced the
average price of Telecom’s domestic services ihtezms by 13 percent. International call
prices fell in real terms by 25 percent in thisiper however, suggesting that the scheme fell
short of delivering a fair share of technologicaing to the Australian consumer. He takes a
sceptical view of some price-cap mechanisms, piafgthe fostering of competitive forces
where this is possible.

Turning to economy-wide approaches with expliefiresentation of imperfect
competition, Blanchard and Giavaz2DQ3 offer an elemental general equilibrium model to
investigate the combined effects of product maaket labour market regulation. Their
closed economy model incorporates monopolistic eitipn in the goods market and
bargaining in the single factor (labour) market.séeking competition, a government might
try to raise the elasticity of substitution. Iretshort-run they find that the increased
competition is beneficial because it forces firm$ower their mark-up, leading in turn to
reduced capital returns but a higher real wagehdriong run, however, there is exit by firms
and reduced product variety. The assumption ofapolistic competition leaves no pure
profits to erode and invariant recurrent fixed sastist see the mark-up return to its original
value, so there are no long run benefits. If.gadf the government attacks barriers to entry

(recurrent fixed costs), the effects are unambiglyowelfare improving in the short and long

4 See Vogelsang and Acton (1989).
5 The key works in this area are: Cabral and Rio(d@89), Bradley and Price (1988), and Brennan )98



runs. There is an increase in the number of fianrtggher elasticity of demand, a lower
mark-up and thus lower unemployment and a higrerwage. While it is not made clear
how a government might alter the elasticity of silsson or entry costs, this research signals
an improvement over prior studies of regulatiomtigh its characterisation of market
structure in an economy-wide context and it ishis spirit that the research presented in this
paper has been undertaken.

The precise extent of imperfect competition in Aaléh’s service industries is
difficult to quantify. We offer short qualitativemmaries for the key sectors in which

privatisation and regulation have brought most gean

Telecommunications

The ACCC's analysis indicates that this sectofas/ly becoming more competitive,
with most improvement at the retail level, as ogab® infrastructure provision. In line with
global changes in telecommunications technologgretthave also been considerable
improvements in productivity, as indicated by Maddé¢ al. (2002}° Telstra continues to be
the dominant firm with about two thirds of the st listed market capitalisation and
between a third and three quarters of the markethé different telecommunications
products (Telstra 2003). While these facts suggdsgh level of concentration, in areas such
as mobile and long distance telephony and datafegrcompetition is intense. Telstra’s

exploitable market power is in fixed telephony aedwork acces¥.

Electricity

New market mechanisms as well as regulatory refuawe been introduced in this sector. It
has nonetheless been found that generators, wiiosieens remain small, have often been
able to increase prices substantially above cotneetevels for sustained periods. Indeed,
Short et al. (2001) indicate that the electricitgriet is subject to significant departures from
competitive outcomes. High Lerner indices (pricarginal cost margins) suggest the
collection of substantial rents. Yet, given thidustry’s high fixed costs, a better measure

might have been the mark-up over average cost.

Gas

'8 The controversial link between the market powsiirais and investments in R&D, along with assodate
productivity performance, is not the focus of thagper. Our approach offers a capacity to invesigas issue,
however, and so it will be the subject of furthesearch.

7 For this point we are grateful to Flavio Menezes.



While official barriers to the free flow of naturghs across state borders have been removed,
the market remains highly concentrated on the sugige and it carries many legacy
agreements that limit competition. The resultiagkl of liquidity in Australian gas markets
has impeded the development of transparent spdatsaf There are three suppliers in the
eastern Australian gas markets that account foertian 95 percent of the supply gas. The
two incumbents BHP Billiton and ExxonMobil accodiot 38 percent and 41 percent
respectively. As to infrastructure, the largegifine owner in Australia is Australian

Pipeline Trust (APT) which owns a third of the tdtansmission pipeline systef.

Australia’s second largest pipeline owner is Emeiy, with about half the capacity of APT.
In 1997 the Australian Government introduced a Gade — The National Third Party Access
Code for Natural Gas Pipelines — which is adminestdby the ACCC and the National
Competition Council (NCC}® The Code ensures that gas can be transmittedginibie
pipeline network on ‘reasonable’ terms and condgjdhough in practice these have attracted

controversy.

Air Transport

The Australian airline domestic market has long aatiopoly structure, changes of
players in the 1990s notwithstanding. Becauseot#tiity associated with these changes, the
market share of the only remaining incumbent, QGaritas been measured at and above 70
percent! Nonetheless it remains in the interest of boghrttajor carriers to maintain an
industry structure which allows both to generatganable profitability without encouraging
further entry. Again, the ACCC monitors prices &retjuent flyer schemes for anti-
competitive elements. As to aviation infrastruetyrior to 2002, airports in Australia were
subject to price-cap regulation. However, the Botiglity Commission concluded that while
the major metropolitan airports have substantiaketspower, it is not in their interests to
abuse this power in such a way that would confegel@osts onto the econorffy.Hence, the
government has largely deregulated airports, ramgarice caps with price monitorirfg.

Debate continues, however, as new air service m@stsek access to airport services.

18 See Short, C. et al. (2003).

9 See Australia Daily (2004).

20 See Moran (2002).

21 See Freed (2004).

22 5ee Productivity Commission (2002).

3 Rather than collude to raise carrier costs, owaepsivatised airports have sought and found pabflity
through the development of airport property by eitplg relatively relaxed federal regulations gaviag the
use of airport land.



This very brief review makes it clear that the datjon of oligopoly service industries
in Australia is made more complex by the trend talithe subdivision of each industry into
more and less competitive components. In this pdymavever, our purpose is to take a broad
brush to the estimation of economy wide effectsasfiice oligopoly behaviour. We therefore
work at the level of 10 sectors, necessarily avagagut sectoral detail. In interpreting the
research that follows it should be borne in mirat the task of sectoral regulators is not only
made difficult by the non-transparency of the cegtsmodel but also because product lines
and the degree of differentiation between firmsrarestable through time in the way we

model them.

3. An Oligopoly Model of the Australian Economy

The model is a development of that used to examioeompetitiveness effects of
trade liberalisation in manufacturing by Tyers (202005)** The version described here
differs in five key respects. First, behaviourqliations have been added to represent the
effects of regulatory policy, including Ramsey prcaps; second, a government sector has
been included to distinguish the government’s egfares from those of the collective
household. Previously, net revenue from bordezdaxas transferred to the collective
household in lump-sum. Like the model’s singlevg@ household, the government now has
Cobb-Douglas preferences over goods and a coredtsticity of substitution (CES) sub-
aggregation of home goods with imports. It is hotwever, treated as an optimising agent
maximising a utility function like the representatihousehold® A balanced budget is
assumed so that government spending changes iwilin¢ax revenue.

Third, the border tax system in the earlier vergibthe model has been extended to
include a more detailed representation of Austeatax system with both direct (income)
taxes levied separately on labour and capital ircand indirect taxes including those on
consumption, imports and expoffsFourth, a new database is constructed that erigglsas
Australia’s service industries. This database lipoates government consumption and the
complete tax systeRi. Fifth and finally, stability problems encounteiieche tradable goods

sectors due to a uniform structure suited to theerostmsed services sectors necessitated a

241t is a distant descendent of the models of H4®84) and Gunasekera and Tyers (1990).

%5 One approach, not adopted in this paper, woultb fxecorporate the government sector so that iésnding
and taxation decisions are endogenous and detatrhinthe maximisation of an assumed social welfare
function. The difficulty with such an approachtist it does not capture the political economy @fegnment
policy. Thanks are due to Chris Jones for usefidu$sions on this topic.

6 Income taxes are approximated by flat rates detlasehe quotient of revenue and the tax basecim esse.
2" These first four advances are due to Rees (2004).



restructuring of the model’s treatment of foreigrods. These are now considered
homogeneous in each broad sector but differentfated corresponding home products,

which themselves are differentiated by varfty.

Model structure

The scope of the model is defined in Table 1.iides the Australian economy into
ten sectors, of which seven offer services, and fonary factors. The ten sectors are
chosen to reflect the dominance of services in dbimdemand and the importance of
regulation to imperfectly competitive services sext Firms in all ten sectors are
oligopolistic in their product pricing behaviourtivithe degree of price-setting collusion
between firms represented by conjectural variatgarameters. The magnitudes of these
parameters are considered to represent the flexiallowed the firms pricing behaviour by
the surveillance of regulatory agencies. Each bears fixed capital and skilled labour costs,
enabling the representation of unrealised econoafissale. Home products in each sector
are differentiated by varietyand output is Cobb-Douglas in variable factors iatermediate
inputs. Intermediate input demands are CES subggtgs of home and imported products.
Despite their oligopoly power in product marketsns have no oligopsony power in the
markets for primary factors or intermediate inputéie sophistication with which home
product markets are represented notwithstandirgmthdelling of a single economy
necessitates crudeness in the representationaaffofirms. Thus, imports are seen as
homogeneous, differentiated from home productsgreap, so that import varietal diversity
never change¥.

In the long run, physical capital is homogenem fally mobile between sectors and
internationally, while the domestic endowments tbieo factors are fixed. A short run closure
is also constructed, wherein capital use in eagbstry is fixed and rates of return on capital
can vary between sectors. In this version, theurkocan be adjusted correspondingly, so that
the real wage of unskilled labour is fixed and tiestt employment is endogenous. The

quantity of domestically-owned capital is fixed Ibat the short and long runs, so that

%8 The earlier version required very large elastsitf substitution between varieties, leading tealistic
behaviour in response to changes in border tarNfereover, in a single economy model there isatsfctory
way to endogenise the number of foreign produdetias.

2 Product differentiation is assumed to be of ther®p-Dixit-Stiglitz type. This means that eachvittlal
derives utility from consuming a number of varist@ a given product.

%0 Since all home varieties are exported there imnvement on the “extensive margin” of the type that
evident in the models of non-homogeneous expotbseby Melitz(2003) and Balistreri et al. (200%)e see
this as acceptable in this study because our fisoms largely non-traded services.

10



changes in the total capital stock affect the fpre@wnership share and hence the level of
income repatriated abroad. The economic profilesses earned by firms are dependent on
the closure, under which either the number of doimésms (varieties) can be fixed while
profits are endogenous, or flexible while econopriafits are fixed.

The economy modelled is “almost small”, implyifat it has no power to influence
border prices of its imports but its exports aféedéntiated from competing products abroad
and hence face finite-elastic dem&hdThe effective numeraire is the import productdian
since import prices are exogenous in all experimetis current account deficit (of about a
tenth of its initial GDP) is fixed in terms of faga prices in all experiment. For
presentational purposes, prices and values caivided through by the consumer price or
the GDP price index so that the initial consumptoproduction bundle becomes the
numeraire. The consumer price index is construaseal composite Cobb-Douglas-CES
index of home product and after-tariff import psceerived from the single household’s
expenditure function and measured after consumpdioes are applied. This formulation of
the CPI aids in the analysis of welfare impactecdise collective utility is also defined as a
Cobb-Douglas combination of the volumes of consumngby product aggregate,
proportional changes in overall economic welfareespond with those in real GNP.

Firms in any sector supply differentiated prodwastd interact on price. Cobb-
Douglas production drives variable costs so thatagye variable costs are constant if factor
and intermediate product prices do not change.s€mqnently, while ever factor and
intermediate product prices are constant, aver@gédost declines with output. The

magnitudes of recurrent fixed costs are calibrii@ah data on industry profitability, gross

%1 This follows the practice in national modellinga the first significant economy-wide model by @t al.
(1982) and the first published economy-wide oliggpuodel by Harris (1984).
%2 This implies that the acquisition of Australiarses by foreigners remains constant irrespectighotks
imposed on the model and their consequences.
33 When the utility function is Cobb-Douglas in constion volumes, the expenditure function is Cobhs@las
in prices. If the consumer price levél’ , is defined as a Cobb-Douglas index of pricesgetigvalent variation
in income can be expressed in terms of the prapatichange in this index. Thus, following anyahdhe
income equivalent of the resulting changes to inreamd prices is:
C
AW =Y, -Y,+EV (RS, PE.Y)) :YI—YO—YlAPiC :
1

which can be expressed in proportional change fism

C
v[1-28 -y,
aw PRSP Ay
w Yo Y, P°

This is, approximately, the proportional changeeial GNP.

11



value of output and value add&dFirms charge a mark-up over average variablesmttat
it is at least possible for them to cover theirrage fixed cost in a zero-pure-profit
monopolistic competition equilibrium. They chodkes mark-up strategically, however, so
that their capacity to push their price beyondrthgerage variable costs without being
undercut by existing competitors then determinedekiel of any pure profits and the
potential for entry by new firms. As intuition wldusuggest, under free entry pure profits are
eroded and the mark-up just covers average tosas.co

Each firm in industry is regarded as producing a unique variety ofritglpct and it
faces a downward-sloping demand curve with elagtic{< 0). The optimal mark-up is then:
W m=R-_L g

V| 1+£

&

where p, is the firm’s product pricey, is its average variable cost agdis the elasticity of
demand it faces. Firms choose their optimal poicéaking account of the price-setting
behaviour of other firms. A conjectural variatiqmarameter in industriyis then defined as
the influence of any individual firrk, on the price of firnj:

_op;

_a_pik ,

These parameters are considered to indicate therpmivprice surveillance by such

@ u

institutions as the ACCC. The Nash equilibriumecisa non-collusive differentiated

Bertrand oligopoly in which each firm chooses ite@, taking the prices of all other firms as
given. In this case the conjectural variationsp@eter (2) is zero. When firms behave as a
perfect cartel, it has the value unity. This pagtenenters the analysis through the varietal

demand elasticity, which is formulated in Appendix
To study the effects of price-caps a regulated sgnmark-upm® is formulated as:

X _afc +v,

@) m' =

Firms are permitted to choose compromise mark-ypatbring the parameteg, in the

following:

@ m=(4-)m*+(2-¢)m 0P .

34 In the starting equilibrium it is assumed thatrealustry has pure profits equal to one percemgro$s
earnings. Consistent secondary data are not yeadilable to determine the share of pure prdafitsapital
returns in all industries.
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Thus, wheng, =1, m® =m , and wheng, =2, m° =m"~.

Critical to the implications of imperfect compédit in the model is that the product of
each industry has exposure to four different matkétcan be consumed by private
households or by government, used as an interneeidiatit in another industry or it can be
exported. The elasticity of demand faced by firmmdustryi, ¢, is therefore dependent on
the elasticities of demand in each of these fouketa, as well as the shares of the home
product in each. More precisely, the four soumfedemand for home produced products are
final demand k), intermediate demand){ export demandX) and government deman@)(

For sectot, the elasticity sought is a composite of the aeldiss of all four sources of

demand.
(5) &=5"¢ +5'¢ +57g" +5°° i
wheres’ denotes the volume share of the home product ikehiafor each source of

demand. These share parameters are fully endogenobe imbdel. Because the different
sources of demand are differently elastic, withaekgdemand most elastic and intermediate
demand least, any shock that reapportions demameee them necessarily changes the
competitive behaviour of the firmia. Aimost all conceivable shocks do this to somereeg
Thus, the strategic behaviour of firms, and heheeesconomic cost of service
oligopolies, is affected by conjectural variatiggasameters as they represent collusive
capacity on the one hand and regulatory price flamee on the other, and by the
composition of demand as it influences the eldstEiof demand faced by each firm. Of
course, the capacity firms have to reduce theogsralso depends on their productivity
performance, which we do not examine in this paged, on their numbers, hence the sectoral

fixed cost burden.

The database and its representation of broad economic structure

The model database is constructed from the GTARIde5 global database for 1997
(Dimaranan and McDougall 200%). 1t combines detailed bilateral trade, transpot a
protection data characterizing economic linkagesramregions, together with individual

country national accounts, government accountganoal of payments data and input-output

% Export demand is found to be more elastic becafitiee larger number of substitutable product tarse
available abroad while intermediate demand isiraBt inelastic because of firms’ reluctance tealt
arrangements for intermediate input supply whicly aepend on location or “just in time” relationshipThese
issues are addressed by Harris and Cox (1983).

% Documentation on the GTAP 5 Data Package mayédwed at:
<http://www.gtap.agecon.purdue.edu/databases/v56tD.dsp.

13



tables which enable the quantification of intertsead flows within regions. From the
database key elements of our representation dkis&alian economy emerge. From Table
2, itis evident that the privatised services, &ieity, water, gas, telecommunications, finance
and transport, supply about a fifth of the econ@yDP, yet their participation in
international trade is tiny compared with agrictdtumanufacturing and mining. Moreover,
the privatised services are shown in Table 3 tmbee intensive in skill and physical capital
than are the tradable sectors so that their cortipaigerformance has particular implications
for the skilled wage premium and total capital use.

The flows represented in the database do not relegails of industrial structure. In
particular, additional information is required amf numbers, pure profits, fixed costs and
minimum efficient scale for each sector. While sotetails are available on these variables
for some industries, there is no readily availaulerce that is consistent and comparable
across sectors. With the support of the few inghugudies already mentioned and the
Morningstar Financial Analysis DatabaS¢hese variables are calibrated in the following
manner. First, pure profits are required as aesbhtotal capital income (operating surplus)
in each industry. This is needed to finalise tbevfdatabase but also to calibrate industry
competitive structure. For this we have resortedata on the profitability of listed firn&.
Additional detail as to our approach is offered\ppendix 3.

Second, rough estimates of strategically intergdimm numbers in each industry and
their corresponding conjectural variations paransedee required. It is not sufficient simply
to record the number of establishments in eachsimguhowever. Unless industries are
subdivided finely, considerable diversity of firimaesand product is embodied in each.
Indeed, within a particular industry classificatiomany firms supply intermediate inputs to
other firms in the same classification. Priceshefproducts that emerge from a particular
industry are very likely determined by a small pigjon of the firms within it. Again, we
resort to the Morningstar database for measuraglastry concentration. From this we
assign the crude index of firm numbers indicate@iable 4 and we also posit the
corresponding conjectural variations parametersvahio the same table. Again, additional

detail as to our approach is provided in Appendix 3

%" The database is formally tAespect Financial Analysis Database. It is supplied by Aspect-Huntley, and the
copyright is held by Huntleys' Investment InfornoatiPty Ltd (HII) (a wholly owned subsidiary of Maongstar,
Inc).

38 After tax profits rates are compared with the griborrowing rate in the period 1997-2007 to obragasures
of pure profits. Firm statistics were drawn framtp://www.aspectfinancial.com.au/af/finhome?xtm-
licensee=finanalysis.fand the data on industrial borrowing rates wasfnavw.rba.gov.au
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Third, to complete the formulation of industry demdalasticities, elasticities of
substitution between home product varieties andidet generic home and foreign products
are required for each sector. These are drawn finenestimation literatur&. Initial industry
demand elasticities are then calculated for eaalcecf demand (final, intermediate,
government and export), via the equations in theeagices, and the results are also listed in
Table 4. Initial shares of the demand facing eadbstry are then drawn from the database
to enable the calculation of weighted average denedasticities for each industry. Mark-up
ratios are then deduced from these, fixing avevag@ble cost in each sector, via equation
(1). The initial equilibrium industry shares, aage elasticities and mark-up ratios for each
sector are given in Table 5. Note that the eldigtscappear large in magnitude at first glance.
This is because they do not represent the slopesio$try demand curves for generic goods.
Rather, they are the elasticities faced by suppbéindividual varieties and are made larger
by inter-varietal substitution.

This completes the demand side calibration. Ibkgaus to turn to the calibration of
the supply side, where we begin by using the markatios to deduce the initial level of
average variable cost in each sector. Next, wettupure profits. The proportion these
make up of total turnover is deducted from the magrko arrive at fixed cost shares of total
turnover?® Total recurrent fixed cost in each sector thelofes. The results of this
calibration are summarised in the first three calarof Table 6. It is now possible to obtain
a sense of the scale of productfénUnder our assumption of Cobb-Douglas technology i
variable factor use, combined with recurrent fixedts, if industries could expand
indefinitely without changing unit factor rewardbd partial equilibrium assumption that is
relaxed here), average fixed cost would approaehs@e variable cost asymptotically from
above. Following Harris and Cox (1983) we choasarbitrary minimum efficient scale
(MES) product volume at the point where averagedizost would decline to a twentieth of
average variable cost. The implied scale paraseter displayed in the final column of
Table 6. They confirm expectations that fixed s@t most prominent in electricity, gas,

water, telecommunications and transport servicas.td fixed physical infrastructure and

39 Summaries of this literature are offered by Dimaraand McDougall (2002) and at http://www.gtap.
purdue.edu/databases/..

“0 Fixed costs take the form of both physical and &mmapital costs using the rule of thumb (baseestimates
by Harris and Cox, 1983) that physical capital &dixed cost share of 5/6.

“*I The actual calibration process is more compler this because the elasticities of intermediateateh
depend on intermediate cost shares, which depetiteorariable cost share. It is therefore necgdsar
calibrate iteratively for consistency of elastietiand shares.
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network maintenance costs. The results also stiggassibly, that the sectors closest to

their minimum efficient scale are agriculture, migj finance and “other services”.

4. Sectoral Interactions with Oligopoly

To explore the interdependence of the privatisedice sectors and the potential
impacts of their non-competitive behaviour on thberemy as a whole we begin by
considering the effects of complete exploitatiom@irket power in all sectors. In particular,
on the presumption that oligopoly firms fail to loole and form cartels (or consolidate into
monopolies) mainly because of government priceesllance and (the threat of) anti-trust
actions*” we imagine what the Australian economy would haeéed like had these
government activities never occurred. A long rlosare is selected in which physical capital
is internationally and intersectorally mobile anddur markets clear at flexible wages. The
entire economy is first allowed to cartelise, bigirag all conjectural variations parameters to
unity.** Then, individual sectors are cartelised one yiara bid to identify non-linearities
that might imply the necessity of economy-wide gs@l The results of this exercise are
summarised in Table /.

Clearly the economy would have been substantaligller if all sectors had been
cartelised. Real GDP would have been smallertbyrd and real wages smaller by more
than half. In general, cartel rents imply higheme product prices and hence an appreciated
real exchange rate and reduced trade with theféise world. The agricultural and mining
sectors are exceptions in that, there, cartelisagduces home production with less impact
on product prices due to foreign competition. Melf@ctors are shed, however, reducing
their rewards and this tends to reduce servicets ensl hence to depreciate the real exchange
rate. Manufacturing is special because, as Tablo@/s, it uses and supplies mainly
intermediate inputs. Since elasticities of substh between intermediate inputs are low,
home cartelisation sees service industry costslseto limited substitution to competing

imports. If the cartelisation had only occurredtia recently privatised services, electricity,

“2 This ignores the roles of contestability and treefrider problem in the maintenance of cartels.

*3 The number of firms is held constant in this clesbut it is, in any case, immaterial so far asipg is
concerned when industries are cartelised. Coretaial to a monopoly would reduce fixed costs amdehy
increase monopoly profits, however, a developmenerplored here.

*4 It stretches credibility to imagine that sectoithiarge numbers of small firms, such as agrigelt@ould
overcome free rider and communication costs inwlag. Taking agriculture as an example, however, t
Australian sector is rife with organised “boardgsijned to extract rents for farmers (Sieper, 198)en the
“other services” sector is full of state and logalernment regulations directed at reducing cortipetisuch as
zoning rules for such specialist retail outletpharmacies and news agents. All this said, oypgee here is
not to suggest that full cartelisation is possitridikely but merely to use this caricature of olplistic
behaviour to explore economy-wide effects.
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water, gas, telecommunications, finance, transpwit“other services”, GDP would have
been smaller by just over a tenth and real wagedrhgst a third.

The central block in the table indicates how deidéon by each individual sector
affects overall economic performance. It is ckbat sectors like manufacturing and “other
services”, which have large initial shares of GBBp have the largest impacts on the
economy following cartelisatiofi. Cartelisation creates rents that accrue to dapitaers.

Yet it reduces output and therefore variable faatat input demand. Unit factor rewards to
mobile factors therefore fall in all cas8sThe only cartelisation that reduces the average
gross rate of return on capital is that of the nfacturing sector. This is, again, because
manufactured inputs are extensively used in othetoss, as indicated in Table 8, the
performance of which are retarded by high manufedtproduct prices.

The bottom rows of Table 7 allow an assessmetiteomodel’s linearity in
proportional changes following cartelisation shocWghere collective cartelisation yields
results different from the sum of the proportiocladnges due to sectoral cartelisation, the
case for economy-wide analysis is made clearerilefthis non-linearity is evident when the
cartelising sectors include the tradable ones hadjbvernment-intensive “other services”, it
is not strong when only the privatised service@scare included. Opposing sectoral
interactions might be expected to cancel when kisateon occurs in all sectors and so it
follows that the gross effects are smaller in taise than when sectoral cartelisations are
summed. When the traded sectors are included,Jewhe elastic supply of competing
products from abroad appears to further damp theative, relative to the sectoral, impacts
of cartelisation. Even though non-linearity is atways strong, the case for economy-wide
analysis is further supported by the substantigbiots on GDP and real wages of the
individual sectoral cartelisations shown in theléab

The extent to which sectors interact is furtharitied from Table 9, which shows the
effects of cartelisation by the column sectors g rates of return in row sectors. The first
row reproduces the sixth column of Table 7. Th& iolumn gives the effects on all sectors
of cartelisation throughout the economy. From ithis evident that interaction between
sectors causes gross returns in some to fall ta spicartelisation. Manufacturing is one of

these, for the reasons indicated above. Elegtrisiaiter, finance and transport all yield net

5 The water sector also has a comparatively largean This is because the firms involved are fad mainly
state-owned and because they do not presentlyiegpar market power. The water price would irage by
600 per cent if they did!

“6 The possibility that rents might be shared witttseal workforces is real in Australia, thoughsitriot
modelled here. See Dowrick (1993) and Mumford Bodirick (1994).
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rises in rates of return in spite of higher inposts due to corresponding changes in other
sectors. The second column shows that the efééctsrket power in the privatised services
is large at the national level and as it affectsrres in the tradable sectors. Scanning the
other columns, the non-diagonal elements indidegeektent of sectoral interaction. This is
largest for manufacturing, for reasons discussedalbut it is also significant for services

like electricity, telecommunications, finance arahsport.

5. Sectoral Interactions under Price Cap Regulation

Here the initial equilibrium, with the pure prafigenerated in all sectors as indicated
in Table 6, is subjected to tight price cap redgafatwhereby product prices are forced to
equal average costs. No such regulation is repredén the calibrated initial equilibrium,
even though it was probably influential in 199%stkad, the conjectural variations
parameters are set to indicate considerable camtstta collusion in the oligopolies of the
time, due to regulatory policies. In our experitéight price caps are first imposed, via
equation (4), simultaneously on all sectors. Beeasix of the 10 sectors do not earn pure
profits this implies that mark-ups are regulatedeacrease in only four and to increase in the
remaining six — an unrealistic prospect includely éor completeness. The next experiment
imposes tight price caps only on the four industdarning pure profits (agriculture and food,
mining and energy, telecommunications and finandéjen tight price caps are imposed on
the profitable privatised services only. Thisaidwed by price caps on each of the
profitable sectors individually. The effects orecadl economic performance are given in
Table 10.

The very first row of the table shows the effauftaverage cost pricing in all
industries and, since six initially earn less thaarket rates of return, the results are net
increases in mark-ups and prices, and declinesalnwages. The more realistic imposition of
tight price caps on the four profitable sectorsyéeer, shows that considerable additional
economic activity might be obtained in this wayDBand real wages are considerably
boosted, at the expense of gross returns on adsétsestingly, although the two profitable
service industries are not significantly largerteitmitors to GDP than either agriculture and
food on the one hand or mining and metals on therptheir price caps are the more
significant because their initial profitability legher (Table 6).

The results for individual industries bear this.obndeed, it is the financial sector

where reduced pure profits and hence lower progliicés would have the most national
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impact. As in the cartelisation experiments ofphevious section there is again a contrast
between the real exchange rate effects of price irajne tradable and the services sectors.
In the tradable sectors reduced home product pcaese increased demand and expanded
output and hence increased wages and resource fHmsservices sectors face higher wage
costs and hence raise their prices. But theyraldioect their demand to meeting the
intermediate requirements of the expanded tradadtors and so the elasticities they face
fall and their mark-ups rise. This further contitess to higher service prices and hence to net
increases in the real exchange rate. The price @apreviously profitable services, on the
other hand, merely reduce non-traded prices ancethéts are straight-forward Balassa-
Samuelson real depreciations.

As in the case of cartelisation, the non-lineaoiteconomy-wide responses to sectoral
price caps is tested in the last two rows of thdetaBy contrast with the case of cartelisation,
price caps on the four profitable sectors exhibiligible non-linearity in proportional
changes. These do not include shocks to the Erdediosyncratic manufacturing and “other
services” sectors, and the magnitudes of the shareksmaller than those due to cartelisation.
So it would seem that the non-linearities are daged with the scale of shocks to prices and
the particular behaviour of manufacturing and “othervices”. This offers weak support for
economy-wide analysis. The direct inter-sectoff@ots summarised in Table 11 offer further
weak support in the sense that price caps in thvices sectors have measurable economy-
wide effects and that, especially in the caserwrice, interactions are strong with the

tradable goods sectors.

6. Oligopoly and External Shocks: the China Boom

Shocks to Australia’s external terms of trade nftoivs on its capital account and in
its trade policy regime all have obvious effectdtenelatively small agricultural and
industrial sectors. They also change the realanxgh rate and hence they indirectly affect
the state of its largely non-traded services sedfée show in this section that these indirect
effects have implications for competitive behaviouboth the tradable and services sectors
of the economy. They occur through the reappantiemt of demand for oligopolistically
supplied goods and services toward more elastiorexpr less elastic intermediate demand,
via equation (5).

Both the terms of trade and the current accouainoca have been affected by the

recent “China boom”. The extraordinary naturehaf associated commodity price shocks is
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clear from Figure 1. Money prices of wheat and iooe, both major Australian exports, have
risen in the last year or so by several hundregi®eotent. And the shocks go beyond those
two commodities. Australia’s overall terms of teawse in this period by 50 per cent, as
shown in Figure 2. At the same time, foreign asijoin of Australian assets has also risen,
almost doubling the current account deficit (cd@tacount surplus) between the turn of the
century and 2007, To examine the effects of these shocks on psedtservice

performance, we subject the model to 50 per ceméases in the foreign prices of
agricultural products and mining and energy proslummbined with an expansion of the
current account deficit by 50 per cent.

This time we use both a short run closure, in wipiesical capital is fixed and
specific to each sector and production (unskillEdployment is flexible at a fixed real wage,
and a long run closure in which capital is inteiorally and intersectorally mobile and
employment is fixed. The number of firms in eaebter is held constant in the short run,
allowing pure profits to vary. Two versions of thigort run experiment are carried out. In
the first, no price caps are imposed and firmgarenitted to choose their mark-ufisin the
second, two new initial equilibria are first calatdd, by imposing price caps either in all
profitable sectors or in the profitable privatisevices only. These price caps are then
retained while the economy is subjected to the &bimom shocks in each case. For the long
run analysis the boom shock is first imposed wikbd numbers of firms. Then a new initial
equilibrium is calculated in which entry and exi¢ @llowed and pure profits reduced to zero.
To this initial equilibrium the China boom shocke applied in such a way as to retain zero
pure profits but to allow entry of new firms.

Taken collectively, in both the short and longsuthese shocks are very positive for
Australia. Their principal short run effects ameicated in the first column of Table 12. Real
GNP, which serves as a preparedness to pay megisarethe formulation we use (as
discussed in Section 3), rises significantly, adpiturns increase and either real wages or
employment levels rise. There are “Dutch diseaethents, however (Corden and Neary
1982). The natural resource based sectors expahd axpense of manufacturing, which

suffers from higher priced factors and inputs ameah appreciation impairs its competition

"It must be noted that these extraordinary shotes siot only from the surge in the growth of Chamal other
“economies in transition”. The US-initiated findalccrisis that began in 2007 saw a retreat to codities,
further boosting prices and capital flight from tb8.

“8 Of course, their strategic interaction is assutodue constrained by surveillance, which prevemes t
enlargement of their conjectural variations paramset
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against foreign productg. The service sectors expand, however, sufficienthaise overall
employment in the short run and real wages indhg kun. The only significant exceptions
to this are electricity and gas, which are largapsiers of inputs to manufacturing. Their
gross output levels are lower with the boom. Bndhse of the gas sector, so also is its gross
rate of return on capital.

Further insight as to the role of pricing behavimuthis short run simulation is
available from the first column of Table 13. Margs fall in the natural resource based
sectors as the share of elastic exports in the denieey face increases. For the electricity
sector, the mark-up falls because manufacturiredaively inelastic intermediate demand
contracts and so the elasticity it faces risesth\tfie exception of electricity the privatised
service sectors all experience less elastic deraaitide share of intermediate use by natural
resource based sectors (and by each other) expahdsis particularly true of the
telecommunications sector, which raises its markreguces its output and increases its pure
profits by half. The boom therefore causes thestoss to exhibit less competitive behaviour
that might be expected to challenge regulatory cigsn

Returning to Table 12, the remaining four colurdagail the effects of the China
boom shocks on the economy if price caps are magdaight enough to eliminate all pure
profits before and after the shocks. The impasitbthe caps prevents industries from
raising rents associated with the boom and, ansecence, the short run gains from the
boom are larger, by amounts that depend on the aeuoflsectors subjected to the price caps.
If all four profitable sectors are so regulate@, #uditional gain is nearly a per cent of real
GNP. The real skilled wage would rise by a furtper cent and production employment
would rise by more. The increase in telecommuigoatoutput due to the boom would be
larger by 1.5 per cent. Indeed, output volumeslavbe larger for all the service sectors. |If
the price caps were restricted to the profitabiegpised services the constraining effects are
smaller and the additional boost derived from then@ boom is smaller accordingly. The
caps do, nonetheless, yield measurable gains moetic performance that are evident in the
labour markets and in the supply of water, gasctghmunications finance and transport
services.

Two apparently anomalous results emerge from ThABleFirst, the manufacturing

sector, which contracts in both the short and lamg (Table 14) and whose capital suffers

“9 These changes are observed in the Australian expndlso, the real appreciation necessitates eithe
inflation or a nominal appreciation. Australiasntral bank prefers the latter, but to bring it attsome
monetary tightening is required, placing low-margiortgage holders under pressure. This link idared
empirically by Bloch et al. (2006, 2007).
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declines in its gross rates of return in both, app¢o transition from negative to positive pure
profits as a consequence of the boom. Recallitméte short run, sectoral capital use is
fixed. The overall gross return on manufacturiagital falls due to its reduced output. But
the pure profit share of these returns rises bectngsreal appreciation caused by the boom
switches manufacturing demand away from elastiogggoward inelastic intermediate
markets in the domestic economy. Its overall alégtof demand falls and its mark-up
therefore rises. The second anomaly is that tenbeppears to reduce pure profits in mining
in the short run. In this case the explanatiathésreverse of that for the manufacturing
anomaly. A substantial rise in the export shamniming output increases the elasticity of
demand it faces and reduces the mining mark-uperQhings equal, this reduces the pure
profit margin, and this is the dominant short rarcé.

The long run simulations, detailed in Tables 14 &8, yield generally the same
effects, with substantial overall gains to the exoy tempered by the Dutch disease
contraction of manufacturing and associated cotitrag in utilities, particularly the gas
sector. The telecommunications sector also castrhat all the other service sectors expand
strongly. The overall gains are conspicuously fnathen free entry and exit are allowed.
This is because the high profitability the boormbs to most sectors does raise output in the
long run but induces new entry (Table 15) to thiafphat output per firm actually decling.
This raises the overall burden of fixed costs.

Returning to the apparently anomalous behaviomnariufacturing profits, although
the manufacturing mark-up remains larger in thglnm due to the boom, pure profits
decline substantially. This occurs because cap#alis flexible at a fixed rate of return in the
long run, so lower returns in manufacturing catseapital use to decline along with its
output. In the first column of Table 15, howeviem exits are not allowed so theed
capital use remains constant. On reduced outpetage fixed costs therefore absorb the
entire mark-up, causing the decline in pure profitsthe second column, where entry and
exit are free, firm numbers (and therefore fixedtspcontract by a fifth, helping maintain the
zero pure profit equilibrium. In the mining segtahere pure profits decline in the short run
if no price cap is applied (because the mark-upirtes), in the long run variable capital use
expands considerably. When entry is prohibiteghaiualso expands and the average fixed

cost margin declines. Pure profits therefore iaseeconsiderably (Table 15, first column).

*0 This is clear from a comparison of the changegrass sectoral output in Table 14 with the corresjrg
changes in firm numbers in Table 15.
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When entry is allowed, however, output and firm bens expand by similar proportions and
so average fixed costs change little, consistetit thie absence of pure profits.

Manufacturing redress?

The negative consequences of the China boom foufaeturing have suggested to
some that its protection should be reinstatedt masst that scheduled declines should be
arrested’ To address this, we experimented with a ris@énpower of the manufacturing
tariff. While differences in the short and longimesponses of the whole economy occur due
to the complexities of mark-up choice and fixedteoargins discussed above, the dominant
outcome from more manufacturing protection is asnemy-wide contraction. Surprisingly,
even the manufacturing sector itself fails to b&riedm the tariff increase, both in the short
and long runs. The answer to this further anorfiédyin the manufacturing sector’s pattern
of intermediate use, which is compared with thadtbier sectors in Table 8.

Of all the sectors manufacturing carries the highbare of intermediate input cost in
total turnover and by far the largest share of fastured intermediates, a third of which are
imported. So there are two impacts of a tari# @sross the whole manufacturing sector.
First, and strongest, is the effect on intermedigtet costs. Second, and weaker, is the
effect of the tariff in raising the price of compef foreign manufactured products. This
effect is weaker because home manufactures aeratitiated from foreign ones. Consumer
substitution between them is therefore constraiféte results therefore fail to offer support
for a return to protection to redress inequalitiesn the China boom. Moreover, because a
tariff rise in so important a tradable goods set#ads to turn the whole economy inward
reducing elasticities of demand, mark-ups risdlisextors except electricity, transport and
“other services”. And, even though gross ratetfrn on capital fall across the board in
both the short and long runs, industry scale a#ls in all sectors, confirming that such a

policy would doubly impair Australia’s economic iefency>?

Boom-bust hysteresis
Like all booms, that due to the present surgehim&€se growth is likely to be

transitory. Sooner or later there will be a downte. Yet, because in the up-cycle the

51 Or, at least, that scheduled declines in protecttoould be halted. See, for example, The Age§R00ACC
(2008).

2 Were such a policy to be considered in respongeet@€hina boom, for the manufacturing sector ta béear
beneficiary it would need to be given relief froanitfs on its manufactured intermediate inputs. il/this
would direct the benefits appropriately, the ecoitorost of the protection would remain large andbme in
other sectors and in labour markets.
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expanding tradable goods sectors bolster demargkfoices as intermediate inputs and this
demand is less elastic than that for final consuompthe service industries tend to price less
competitively. Boom conditions therefore raise liae for regulatory institutions. As seen
earlier, if tight price caps are retained, eveonify in the presently profitable privatised
services, the benefits to the economy from the bamrshown be measurably increased.

Moreover, the boom encourages exits from manufact@and entries into mining,
agriculture and services, and presumably, the ogpwsthe following down-cycle. Some
empirical evidence in support of excessive entgfisred in Table 16, which shows the
numbers of firms listed on the ASX by Morningstact®r. Since 2004 the greatest
expansions have been in the energy, materialsfmprioducts) and services sectors. Since
exit costs are non-zero, boom-bust cycles mustrapaay debilitating hysteres'i%.This
suggests that, at least for the services secighs,drice caps serve two key purposes. First,
they enlarge and better distribute the gains durmgycles and, second, they prevent

excessive entry and hence down-cycle exit costs.

7. Conclusions

An economy-wide model with oligopoly behaviouriféates the analysis of inter-
sectoral and economy-wide effects of oligopoly sestiggesting that these are potentially
very large. Taking the extreme of cartelisatioeath sector as a benchmark, the complete
exploitation of market power in all sectors is shaw leave the economy smaller by a third.
Even if the cartelisation had taken place onlyhm mewly privatised services the model
suggests that Australia’s GDP would have been smiayl almost a quarter. More
particularly, sectoral interactions due to the exption of oligopoly power are shown to be
large enough to justify an economy-wide approathis is not only true for oligopoly
behaviour in the major sectors of the economy taat i} the recently privatised services,
supplying as they do only a fifth of GDP. Moreguhe price caps that would have
eliminated over-market profitability in the foodjmng and metals, telecommunications and
finance sectors also cause measurable changestan fawards and the real exchange rate.
Tighter price caps are shown to have significafeat$ on the performance of other sectors,
particularly when applied to finance.

A final set of experiments subjects the model styised representation of the recent

China boom. The idea is to explore implicationb@dm conditions for competitive

*3 This is akin to the problem explored by Caball@end Lorenzoni (2007).
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behaviour in the privatised services sectors amdédnéheir regulation. The sheer scale of the
boom is made clear, along with its net positiveactp on the economy as a whole. Because
one of its key consequences is an appreciatioineofdal exchange rate, however, there is a
relative rise in services prices. The service@sdherefore expand. Yet, because the
expanding tradable goods sectors bolster demargkfoices as intermediate inputs and this
demand is less elastic than that for final consionpthe service industries tend to price less
competitively. Boom conditions are therefore lik& increase stress on regulatory
institutions. If tight price caps could be retalracross the economy, however, even if only in
the privatised services, the benefits to the ecgnioom the boom are shown be measurably
larger. Moreover, because strong “Dutch diseasasequences are unavoidable, the boom
encourages exits from manufacturing and entrigsrmning, agriculture and services. Since
booms are invariably transitory and exit costsreme-zero, boom-bust cycles inevitably
accompany debilitating hysteresis. This suggestesorm of assistance to manufacturing
during the boom to prevent excessive exit and figite caps in services to prevent excessive

entry.
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Figure 1: Australia’s “China Boom” Commodity Price Shocks
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Figure 2: Australia’s Terms of Trade and Current Account Deficit
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Table 1: Model structure

Regions Australia
Rest of world

Primary factors Natural resources (mineral, enelgposits and land)
Skilled (professional) labour
Unskilled (production) labour
Physical capital

Sectors Agriculture and food processing
Manufacturing
Mining, petroleum and minerals
Electricity
Water
Gas manufacture and distribution
Telecommunications
Finance and insurance
Transport
Other services

Source: Aggregates of the 57 sector GTAP Versidat&base from Dimaranan and McDougall (2002).

Table 2: Economic Significance of Privatised Serves in the Model

Database

Value added  Share of Export share

share of GDP total exports  of output
Agriculture 6.8 21.7 22.2
Manufacturing 14.0 40.5 194
Mining 55 20.3 43.8
Electricity 1.9 0.0 0.2
Water 1.2 0.1 0.8
Gas Distribution 0.2 0.1 5.5
Telecommunications 3.1 15 6.5
Finance 7.4 2.2 4.2
Transport 5.2 2.0 3.8
Other Services 54.7 11.6 2.3

Source: Model database (social accounting matlegived from Dimaranan and McDougall (2002).

Table 3: Factor Intensities by Industry?

Natural Skilled Unskilled Physical
resources labour labour capital
Agriculture 12 7 46 34
Manufacturing 0 17 40 42
Mining 29 5 17 50
Electricity 0 8 14 78
Water 0 12 21 68
Gas Distribution 0 8 15 77
Telecommunications 0 22 23 55
Finance 0 23 25 52
Transport 0 12 33 55
Other Services 0 28 30 42

a These are factor shares of total value addeddh industry, calculated from the database. Share
sum to 100 per cent horizontally.
Source: Model database (social accounting matliegived from Dimaranan and McDougall (2002).
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Table 4. Conjectural Variations and Initial Elasticity Values

Index of Conjectural
firm variations

Demand elasticities

numberd parameter Final Government Intermediate  Export
Agriculture 50 0.1 -13.8 -13.8 -7.0 -14.3
Manufacturing 20 0.2 -12.7 -12.6 -5.7 -13.6
Mining 10 0.3 -11.2 -11.2 -6.4 -12.7
Electricity 6 0.4 -9.0 -9.2 -4.0 -10.5
Water 6 0.3 -9.9 -9.9 -4.3 -11.2
Gas Distribution 2 0.5 -5.3 -5.6 -3.1 -8.2
Telecommunications 4 0.6 -6.6 -6.6 -2.7 -8.7
Finance 10 0.5 -8.7 -8.7 -4.7 -10.0
Transport 10 0.5 -8.7 -8.7 -3.4 -10.0
Other Services 100 0.2 -12.7 -12.7 -4.2 -13.1

a This index represents the “effective” numbestohtegically interacting firms in each sector.
Sources: Effective firm numbers and conjecturaiateons parameters are crude estimates, basawlostry
concentration, from the Morningstar Financial ArsgdyDatabase of listed Australian firms. Elasgsitare

calculated via the equations in the appendicesrevblasticities of substitution are sourced fromveys cited
by Harris and Cox (1984) and Dimaranan and McDduygan?2).

Table 5: Initial Demand Shares, Average Elasticitie and Mark-ups®

Final Government Intermediate Export Average Industry
demand demand share demand share demand demand  mark-up$
share share elasticity
Agriculture 43 0 34 22 -11.6 1.09
Manufacturing 17 0 64 19 -8.4 1.14
Mining 3 1 52 44 -9.4 112
Electricity 25 0 75 0 -5.2 1.24
Water 6 3 91 0 -4.9 1.26
Gas Distribution 12 0 83 4 -3.7 1.37
Telecommunications 28 0 65 6 -4.2 1.31
Finance 30 0 66 4 -6.1 1.20
Transport 21 25 50 4 -6.1 1.20
Other Services 45 22 31 2 -10.0 1.11

a All these variables are endogenous in the mddéial (base) values are provided here.
b Industry mark-ups are the ratio of producer wi@ed average variable costs.
Source: Model database (social accounting matlegived from Dimaranan and McDougall (2002).

Table 6: Calibrated Pure Profit, Cost Shares and Idustry Scale

Per cent of industry turnover  pyre profit Fixed cost  Variable cost Scal®
Agriculture 0.4 8.3 91.4 55
Manufacturing -0.2 12.2 88.0 36
Mining 1.0 9.6 89.4 46
Electricity -2.9 22.0 80.9 18
Water -2.9 23.5 79.4 17
Gas distribution -2.9 30.2 72.7 12
Telecommunications 4.8 19.1 76.1 20
Finance 9.1 7.2 83.6 58
Transport -1.0 17.4 83.6 24
Other Services -0.9 10.8 90.0 42

a The final three columns of the table are caldata First, elasticities are estimated, from whigdrk-up ratios

are calculated. The pure profit shares are thed tesdeduce the fixed cost residual.

b Scale is defined as the ratio (in %) of the grpsantity produced and minimum efficient scaleicitin turn,

is the level of output where unit fixed cost is 8%unit variable cost.

Source: Pure profit proportions are from the Mogsilar Financial Analysis Database of listed Augtrafirms.
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Table 7: Effects of cartelisation, whole economy ahindividual sectors’

Real Real Real Average Real
skilled  production resource grossrate exchange
Cartelisation of: Real GNP Real GDP wage wage rent of returr? rate
Whole economy -22.9 -32.7 -54.7 -56.6 -48.4 46.1 24.8
Privatised servicds -12.0 -23.9 -28.7 -29.8 -25.2 9.8 19.2
Agriculture -1.3 -0.3 -0.5 -3.1 -4.0 25 -0.9
Manufacturing -10.5 -17.2 -18.9 -22.8 -10.6 -5.0 1.4
Mining & energy -0.5 -1.3 -1.0 -1.1 -15.6 0.6 -0.2
Electricity -2.6 -4.5 -4.7 -5.4 -6.6 0.7 1.9
Water -3.2 -10.2 -10.7 -11.0 -10.7 0.4 9.1
Gas -0.2 -0.3 -0.3 -0.4 -0.3 0.0 0.1
Telecommunications  -2.7 -4.9 -6.5 -6.0 4.4 1.7 3.3
Finance 2.4 -4.0 -6.7 -5.8 -3.8 3.6 3.0
Transport -2.3 -4.2 -5.5 -7.2 -3.8 37 2.0
Other services -13.3 -16.0 -39.5 -35.8 -29.1 42.0 21.8
Sum whole econ -39.0 -62.9 -94.3 -98.5 -89.0 50.2 41.4
Sum privatised srv -13.4 -28.1 -34.3 -35.7 -29.7 10.1 19.4

a The shock here is to raise the conjectural traris. parameter from its baseline value to uniby,the whole
economy, for the privatised service sectors onby;, finally, for each sector in turn. The sumsha bottom
rows simply add the sectoral effects to test thelieearity of the response.
b The gross rate of return includes depreciatibsums pure profits with (international) markepital returns
and divides the total by the market value of thedstic capital stock, which is a volume measuresinhne
current price of capital goods (an index of mantufidng and service prices). The changes shownatre
percentage point or basis point changes. Thepragortional changes in the rates of return, sbdhése in a
rate from 5%/year to 6%/year constitutes a 20% ghas displayed.
¢ The real exchange rate is the home GDP priddetivoy the foreign GDP price, where both are messu
relative to unchanging import prices. In theseegipents it is therefore the equivalent of the deaim the

home GDP price.

d “Privatised services” are electricity, watersgeelecommunications, finance and transport.
Source: Simulations of the model described in éx¢, with fixed firm numbers but otherwise long rtiosures:
full employment and flexible wages, mobile capéth fixed exogenous rate of return.

Table 8: Intermediate Cost Shares of Total Turnover

All inputs Manufactured

Agriculture 65.9 13.6
Manufacturing 66.6 38.4
Mining 42.0 12.9
Electricity 49.5 4.3
Water 25.7 10.7
Gas Distribution 41.4 1.2
Telecommunications 34.9 10.9
Finance 31.2 1.3
Transport 51.9 18.2
Other Services 45.7 13.2

Source: Model database (social accounting mattiexived from
Dimaranan and McDougall (2002).
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Table 9: Effects on Gross Rates of Return of Cartsation in Each Secto?

Whole Privatised Mining Other
% change economy service8  Agriculture Manufacturing energy  Electricity Water Gas Telecoms Finance Transport services
Average 46.1 9.8 2.5 -5.0 0.6 0.7 0.4 0.0 1.7 3.6 3.7 42.0
Agriculture 28.1 -6.4 48.0 -2.9 2.8 -0.6 -2.4 -0.1 -0.3 -0.3 -3.0 -9.0
Manufacturing -11.6 -12.6 2.3 16.6 -0.7 5.3 -2.7 -0.4 -1.3 -0.1 -3.5 -18.9
Mining & energy -3.2 -4.5 35 -8.9 17.0 -3.2 -1.0 -0.1 -0.4 0.0 0.1 -9.6
Electricity 18.0 85.0 0.7 -21.2 -1.0 99.5 -2.3 -0.2 -0.8 -0.2 -1.0 -12.1
Water 74.3 230.4 -0.3 -6.9 -0.3 -1.0 252.7 -0.1 -0.5 -0.3 -0.6 -18.6
Gas -25.3 14.8 0.1 -25.9 -0.7 -17.1 -2.1 55.0 -1.0 -0.1 -15 -12.6
Telecoms 194 76.6 -0.1 -10.7 -0.5 -1.4 -1.7 -0.1 94.8 -11 -1.9 -17.8
Finance 35.0 62.5 -0.2 -4.9 -0.2 -0.6 -0.9 0.0 -0.5 69.0 -0.6 -8.7
Transport 29.6 80.6 -1.9 -13.3 -0.2 -1.9 -1.8 -0.2 -1.4 -0.3 96.8 -11.5
Other services 78.2 -3.8 -0.1 -7.2 -0.3 -0.9 -1.2 -0.1 -0.6 -0.4 -0.8 104.5

a Here the conjectural variations parameter islgdabto a level of 1.0, indicating cartelisationstfin all sectors, then in only the “privatisezhdces” and, finally, in each
sector individually. The gross rate of return ird#s depreciation. It sums pure profits with (in&ional) market capital returns and divides titaltby the market value of
the domestic capital stock, which is a volume meatimes the current price of capital goods (arindf manufacturing and service prices). The ckargiown are not
percentage point or basis point changes. Thepragortional changes in the rates of return, sbahise in a rate from 5%/year to 6%/year conitia 20% change as
displayed.

b “Privatised services” are electricity, watersgelecommunications, finance and transport.

Source: Simulations of the model described in éxé t
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Table 10: Effects of price caps, whole economy ardividual sectors, %

Average
Real Real Real gross Real
Real Real skilled production resource rate of exchange
Price caps in: GNP GDP wage wage rent returrf rate

Whole economy -0.34 -0.25 -0.09 -0.84 1.26 -0.27 -0.18
Profitable sectors 1.14 1.78 3.74 3.18 4.30 -2.91 -0.86
Prof priv services 1.02 1.58 3.57 2.86 1.03 -2.62 -0.99
Agriculture 0.04 -0.02 0.00 0.17 0.26 -0.19 0.10
Mining & energy 0.09 0.23 0.17 0.20 3.40 -0.18 0.07
Telecommunications 0.26 0.39 0.75 0.62 0.26 -0.46 0.2
Finance 0.75 1.17 2.78 2.20 0.76 -2.15 -0.76
Sum prof sectors 1.14 1.76 3.70 3.19 4.67 -2.98 81-0.
Sum prof priv srv 1.01 1.56 3.53 2.83 1.01 -2.61 .980

a The shock here is to impose regulated price @paC), for the whole economy, for the sectors with pure
profits, for the privatised services among them, dindlly, for each of the profitable sectors imrtu The sums
in the bottom rows simply add the sectoral efféatest the non-linearity of the response.

b The first row differs in that P=AC is enforcedall sectors, even those previously making puseds — mark-
ups in these sectors are therefore raised.

¢ The gross rate of return includes depreciatibsums pure profits with (international) markepdal returns
and divides the total by the market value of thedstic capital stock, which is a volume measuresinhne
current price of capital goods (an index of mantufidng and service prices). The changes shownatre
percentage point or basis point changes. Thepramortional changes in the rates of return, sbdhése in a
rate from 5%/year to 6%/year constitutes a 20% gbas displayed.

d The real exchange rate is the home GDP priddetivby the foreign GDP price, where both are mesasu
relative to unchanging import prices.

e “Privatised services” are electricity, waters gielecommunications, finance and transport. ifalmé
amongst these are telecommunications and finance.

Source: Simulations of the model described in éx¢, with fixed firm numbers but otherwise long rtiosures:
full employment and flexible wages, mobile capéth fixed exogenous rate of return.

33



Table 11: Effects on Gross Rates of Return of PricEaps in Each Sectdt

All profitable
Whole All profitable privatised Mining &
% change economy sectors service$ Agriculture energy Telecoms Finance
Average -0.27 -2.91 -2.62 -0.19 -0.18 -0.46 -2.15
Agriculture -2.97 -2.97 -0.35 -2.96 -0.55 -0.08 -0.27
Manufacturing 1.58 -0.43 -0.42 -0.16 0.10 0.04 -0.47
Mining & energy -3.47 -3.46 -0.19 -0.25 -3.45 -0.01 -0.18
Electricity 7.31 0.06 -0.09 -0.05 0.19 0.05 -0.14
Water 5.69 0.08 0.02 0.02 0.05 0.02 0.00
Gas 6.26 -0.07 -0.17 -0.01 0.11 0.07 -0.25
Telecoms -13.07 -13.05 -13.05 0.00 0.10 -13.06 0.40
Finance -24.94 -24.94 -24.94 0.01 0.04 0.04 -24.94
Transport 3.71 0.15 0.02 0.12 0.04 0.14 -0.13
Other services 3.74 0.16 0.11 0.00 0.06 0.05 0.06

a The shock here is to impose regulated price @&p&C), for the whole economy, for the sectors with porefits, for the privatised services among therd, dimally, for
each of the profitable sectors in turn. The sumthé bottom rows simply add the sectoral effezt®st the non-linearity of the response. Thegrate of return includes
depreciation. It sums pure profits with (interpagl) market capital returns and divides the tbyalhe market value of the domestic capital stedhkich is a volume
measure times the current price of capital goodsn@ex of manufacturing and service prices). @hanges shown are not percentage point or basis gwanges. They
are proportional changes in the rates of returithaba rise in a rate from 5%/year to 6%/year tiss a 20% change as displayed.

b HereP=AC s enforced in all sectors, even those previousiiing pure losses — mark-ups in loss-making seet@ sherefore raised.

¢ “Privatised services” are electricity, watersgielecommunications, finance and transport. ifalé amongst these are telecommunications aadd®

Source: Simulations of the model described in éxé, with fixed firm numbers but otherwise long rlosures: full employment and flexible wages, n®bapital at a
fixed exogenous rate of return.
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Table 12: Short Run Economic Effects of the China 8ont

Price caps in profitable Price caps in profitable
% changes No price caps sector§ privatised servicds
Diff due to Diff due to
caps caps
Real GNP 9.9 10.7 0.8 10.2 0.2
Real GDP 6.1 6.9 0.8 6.3 0.2
Real exchange rate 18.4 18.7 0.3 18.1 -0.3
Total capital use 0.0 0.0 0.0 0.0 0.0
Real skilled wage 1.8 2.8 1.0 2.0 0.2
Real production wage 0.0 0.0 0.0 0.0 0.0
Prodn employment 5.2 6.7 15 55 0.3
Real resource rent 49.7 51.2 15 50.6 0.9
Gross rate of retufn
Average, all sectors 12.8 13.0 0.2 12.8 0.0
Agriculture 99.0 94.1 -4.9 100.3 1.3
Manufacturing -22.5 -23.2 -0.7 -22.2 0.3
Mining & energy 41.8 40.9 -0.9 41.9 0.2
Electricity 3.3 5.1 1.8 3.6 0.3
Water 12.8 14.2 1.4 131 0.3
Gas -2.5 -0.5 2.0 2.1 0.3
Telecoms 6.3 4.5 -1.8 3.7 -2.6
Finance 8.7 7.0 -1.7 6.2 -2.5
Transport 10.5 12.3 1.9 10.8 0.3
Other services 11.8 13.0 1.2 12.1 0.3
Gross sectoral output
Agriculture 67.0 74.1 7.1 68.1 11
Manufacturing -27.0 -25.0 2.0 -26.8 0.2
Mining & energy 17.9 16.3 -1.6 18.0 0.1
Electricity -3.8 -3.1 0.7 -3.7 0.1
Water 4.4 4.9 0.5 4.5 0.1
Gas -7.1 -6.3 0.8 -6.9 0.2
Telecoms -0.5 1.0 15 0.6 1.1
Finance 1.0 1.0 0.1 0.7 -0.3
Transport 54 6.5 1.1 5.7 0.2
Other services 5.2 5.8 0.6 5.4 0.2

a Here the shock includes 50% rises in the intemnal prices of agricultural and mining and energy
products and an increase in capital account inflow50% (or about 5% of GDP). The short run clesur
has physical capital fixed in each sector and imifaabternationally and the real wage of production
labour fixed.

b The rate of return on physical capital is hexesg of depreciation and inclusive of pure economic
profits. The percentage change in the rate is shoather than the difference in percentage orshaaints.
¢ This simulation commences with a modified ini&guilibrium in which price caps are imposed dn al
profitable sectors, agriculture and food, mining ametals, telecommunications and finance, and pure
profits are therefore driven to zero in these gsct®rice caps are assumed to be tightly appleskotors
potentially earning pure profits both before angiathe China boom.

d This simulation commences with a modified inigguilibrium in which price caps are imposed ooty
the profitable privatised services sectors, telanamcations and finance, and pure profits in theeetors
alone are therefore zero. Thus, price caps irethestors alone are assumed to be tightly appééatdn
and after the China boom.

Source: Simulations of the model described in éxé t
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Table 13: The Role of Imperfectly Competitive Behawur in the Short
Run Response to the Boofh

Price caps in all profitable Price caps in privatised
% changes No price caps sector8 service$
Diff due to Diff due to
caps caps
Mark-ups
Agriculture -0.21 -0.90 -0.69 -0.21 0.00
Manufacturing 2.19 1.53 -0.66 2.18 -0.01
Mining & energy -1.15 -0.56 0.58 -1.15 0.00
Electricity -0.51 -0.47 0.04 -0.50 0.01
Water 0.20 0.21 0.01 0.20 0.00
Gas 1.51 1.56 0.05 1.48 -0.03
Telecoms 1.52 0.17 -1.35 0.18 -1.35
Finance 0.32 0.01 -0.32 0.01 -0.31
Transport 0.67 0.74 0.07 0.67 0.00
Other services 0.03 0.04 0.01 0.03 0.00
Prod prices rel to&p
Agriculture 5.6 4.9 -0.8 5.7 0.1
Manufacturing -3.5 -4.1 -0.6 -3.4 0.1
Mining & energy 13.5 13.6 0.1 13.7 0.2
Electricity 1.8 2.5 0.7 2.0 0.2
Water 0.7 1.2 0.5 0.8 0.1
Gas -1.4 -0.7 0.7 -1.2 0.2
Telecoms -1.9 -2.6 -0.8 -2.8 -1.0
Finance 0.3 0.2 -0.1 -0.1 -0.5
Transport -3.5 -3.4 0.2 -3.5 0.1
Other services -0.8 -0.6 0.2 -0.8 0.0
Pure profits
Agriculture 525 . . 532 7
Manufacturing -293 -160 g -297 -4
Mining & energy -19 . “ -19 0
Electricity 50 49 -1 50 0
Water 12 12 0 12 0
Gas -11 -15 -4 -11 0
Telecoms 52
Finance 31 . . . .
Transport -57 -72 -14 -60 -3
Other services 13 10 -3 12 -1

a Here the shock includes 50% rises in the intemmal prices of agricultural and mining and energy
products and an increase in capital account infloyws0% (or about 5% of GDP). The short run clesur
has physical capital fixed in each sector and imfaabternationally and the real wage of production
labour fixed.

b This simulation commences with a modified inigquilibrium in which price caps are imposed an al
profitable sectors, agriculture and food, mining ametals, telecommunications and finance, and pure
profits are therefore driven to zero in these gact®rice caps are assumed to be tightly appleskotors
potentially earning pure profits both before anigiathe China boom.

¢ This simulation commences with a modified inigguilibrium in which price caps are imposed ooty
the profitable privatised services sectors, telenomications and finance, and pure profits in themseors
alone are therefore zero. Thus, price caps ireteestors alone are assumed to be tightly appééatd
and after the China boom.

d The manufacturing sector is initially unprofikatbut is rendered profitable by the boom and pdce
cap is also imposed on it in this simulation, fogezero pure profits.

Source: Simulations of the model described in éxé t
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Table 14: Long Run Economic Effects of a Sustaine@hina Boont

% changes No entry/ekit  Free entry/exit
Real GNP 10.8 9.5
Real GDP 9.0 7.8
Real exchange rate 19.5 19.6
Total capital use 9.5 12.3
Real skilled wage 2.9 3.2
Real production wage 8.0 7.9
Production employment 0.0 0.0
Real resource rent 76.8 76.6
Gross rate of retufn
Average, all sectors 5.0 0.0
Agriculture 42.1 0.0
Manufacturing -18.0 0.0
Mining & energy 10.7 0.0
Electricity 0.1 0.0
Water 4.4 0.0
Gas -15 0.0
Telecoms 4.7 0.0
Finance 2.4 0.0
Transport 6.3 0.0
Other services 3.9 0.0
Gross sectoral output
Agriculture 81.3 80.0
Manufacturing -33.6 -34.6
Mining & energy 57.2 57.5
Electricity 0.0 -1.1
Water 9.7 8.8
Gas -8.7 -9.7
Telecoms -1.3 -2.3
Finance 2.2 1.0
Transport 6.2 51
Other services 6.5 5.2

a Here the shock includes 50% rises in the intemmal prices of agricultural and mining and energy
products and an increase in capital account infloyws0% (or about 5% of GDP). The long run closure
has physical capital mobile internationally anetisectorally and the supply of production laboxed.

b The rate of return on physical capital is hexesg of depreciation and inclusive of pure economic
profits.

¢ The “no entry and exit” simulation begins wittetoriginal initial equilibrium, which includes firs
earning pure profits in each sector.

d The “free entry and exit” simulation begins franzero pure profit development of the initial

equilibrium, generated by a long run simulatiomimich entry and exit are free and pure profits are
shocked down to zero.

Source: Simulations of the model described in é&xé t
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Table 15: The Role of Imperfectly Competitive Behawur in the Long
Run Response to a Sustained China Bodm

% changes No entry/eXit Free entry/exit
Mark-ups
Agriculture -0.22 -0.27
Manufacturing 2.67 2.86
Mining & energy -1.49 -1.63
Electricity -0.45 -0.43
Water 0.21 -0.19
Gas 1.63 2.23
Telecoms 1.75 1.35
Finance 0.38 0.31
Transport 0.77 0.63
Other services 0.06 0.05
Prod prices rel to &p
Agriculture 3.2 3.1
Manufacturing 0.3 0.5
Mining & energy 7.4 7.2
Electricity -0.8 -0.8
Water -2.7 -3.1
Gas 0.3 0.8
Telecoms -0.4 -0.7
Finance 0.4 0.3
Transport -2.8 -2.9
Other services -0.9 -0.9
Pure profits
Agriculture 2532 0.0
Manufacturing 1151 0.0
Mining & energy 675 0.0
Electricity 22 0.0
Water -70 0.0
Gas 43 0.0
Telecoms 63 0.0
Finance 39 0.0
Transport -182 0.0
Other services -104 0.0
Effective number of firms
Agriculture 0.0 89.0
Manufacturing 0.0 -18.4
Mining & energy 0.0 54.2
Electricity 0.0 -0.7
Water 0.0 6.9
Gas 0.0 -1.6
Telecoms 0.0 5.2
Finance 0.0 13.0
Transport 0.0 7.8
Other services 0.0 7.1

a Here the shock includes 50% rises in the intemmal prices of agricultural and mining and energy
products and an increase in capital account infloyws0% (or about 5% of GDP). The long run closure
has physical capital mobile internationally anetisectorally and the supply of production laboxed.

b The “no entry and exit” simulation begins wittetoriginal initial equilibrium, which includes firs
earning pure profits in each sector.

¢ The “free entry and exit” simulation begins framaero pure profit development of the initial

equilibrium, generated by a long run simulatiomimich entry and exit are free and pure profits are
shocked down to zero.

Source: Simulations of the model described in éxé t
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Table 16: Changes in the Numbers of Listed Firms iustralia 1997-
2007: Sectors Ranked on Ratio of 2007 to 2004 Nunib&

Morningstar sector 1997 2004 2007 2007/1997 20420
Energy 72 102 150 2.08 1.47
Health Care 57 138 163 2.86 1.18
Materials 252 352 414 1.64 1.18
Telecommunications 18 31 36 2.00 1.16
Industrials” 133 184 208 1.56 1.13
All listed firms 847 1279 1428 1.69 1.12
Consumer Staples 61 65 65 1.07 1.00
Consumer Discretionary 131 189 185 1.41 0.98
Financials 35 69 67 1.91 0.97
Utilities 10 27 26 2.60 0.96

a These firm numbers include only those that atediwith positive revenue in each year.
b “Industrials” includes metals and most transjrodtistries.
SourceAspect Financial Analysis Database, Morningstar Inc.
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Appendix 1: The Model in Detalil
We model the real economy and so incorporate néet&afor money or other assets. An
exchange rate is defined primarily as a solutionage Its value adjusts to satisfy a
balance of payments condition, thereby bringingudlobanges in relative domestic
prices. Most often, however, the balance of paymeondition is eliminated from the
model by a closure adjustment, and the artifickahange rate fixed, so that all the
adjustments to shocks are made by the home petas/e to the bundle of imported
products as the numeraire. The balance of payncentdition is still met because it is
implied by the household’s and the government’'sgetidonstraints. The artificial
exchange rate serves no valuable purpose as agb@idnodel since what matters for
trade and relative service sector performanceeisdhl exchange rate — the “common
currency” (in this case “common numeraire”) averpgee of home relative to foreign
products and services.
Demand elasticities
For final demand the elasticity expression is:

i

@-af)
(AL1) & =7 +% (o -1)5f(g.”=j (" =l )1+ (n-Yu)

wherer is the elasticity of substitution of final demanahte varieties, J" is the
home share in final demand for prodijct;” is the elasticity of substitution of final

demand for goodbetween domestic and foreign countrigss the number of domestic

firms in industry, F}H is the CES composite prices of home varieties, Ié'hds the CES

composite of home and foreign final product pricethe domestic market, weighted by
domestic consumption shares. This expressionrigedein Appendix 2.
For exports it is assumed that home firms face soahpetition in foreign markets that

non-collusive pricing behaviour is necessitatece Tdreign demand elasticity takes the

same form as (A1.1), except that the foreign cdojet variation parametey” , is zero:
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where "1 is the CES composite foreign currency price oeaported varieties of produrct

A

X
and R is the CES composite of exported and competingdorénal product prices in the

foreign market, weighted by foreign consumptionrekaForeigners differentiate home
X
exports from corresponding foreign products witlisétity of substitutiorf’i and home

X
varieties from one another with elasticity of sitogion”i .

For intermediate demand the expression is:

| - n-90)
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wheresj' is the share of industfyin the total intermediate demand for inpand F}' is the

CES composite of home and foreign intermediate ycbgdrices in the domestic market,
weighted by domestic intermediate consumption shdree corresponding expression for the
elasticity of government demand is:

i
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Mark-ups:

We assume constant marginal cost oligopolisticdirmthe differentiated product markets.
The assumption of symmetry within each sector iegp common optimal unregulated mark-
up for each firm, as in equation (1) of the mait.te

Domestic prices of imported goods:

These are:

(A15) pl* - piw(1+ TiMe)(1+ Z-iC)

where p" is the exogenous foreign currency price of goadslyiced in the rest of the world,

r is the ad valorem tariff rate am is the indirect consumption tax in industry



Domestic prices of home products:

As in equation (1) of the main text, these are rednkp over average variable cost. To obtain
the latter, recall that production is Cobb-Dougdtasariable factors and inputs, with output
elasticitiess; for capital fy; for factors k angl; for inputsj and that the subaggregation of

imported and domestic inputs is CES. Unit variatasts are therefore calculated as:
(AL6) WA B ]
ALG) v =br [ IwA ]| P' | O

[ T1LA

where the scale coefficiehtis calibrated from the SAM, as are all the expasémthe
equation, andei' is a CES composite of home and imported input prieeighted by the

domestic and imported shares specific to consumihgstryi:

1
(AL7) B = [% (1) +a-g)(p)"" )}H}

where g, is the domestic share of inputs from indugtity use by industry. Then, domestic
producer prices are simply higher by the markwup, p =mv,, [Oi.

Unit factor and input demands:

These are derived by solving the firm’s cost miisiation problem with Cobb-Douglas
production in variable factors and inputs. Itssamed that firms are price takers in both
factor and input markets. Therefore, the unitdademands for capital and other factors are:
(A1.8) uf :% di, and ukﬁ:ﬁvkv—‘:/‘ Ok,i,

wherek denotes non-capital factors which are naturaliess, and skilled and unskilled
labour.

The corresponding unit input demands are Leomiedif-output coefficients, except that their
values depend on product and input prices. Forehipraduced and imported inputs from
industryi used in the product of industiryrespectively they are:

_oav(m)T s, @y () -
(AL1.9) A ‘Kjﬁ(?} v A _yij# B 0, |

ij ij
Prices of home product exports in foreign markets:

These are in foreign currency so they depend ohahge producer price, the exchange rate,
the export subsidy ratg“ and the foreign import tariff rate, " :

e_ pe+r™) -
(A1.10) P _—(1+Six) O
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Export demand:
Foreigners differentiate home exports from corresiing foreign products with elasticity of

substitutiong* (>0), and home varieties from one another witlstedéy of substitutiory* .

This gives the following expression for foreign derd for varietyj of home products:

-~ -a -
6(E, P P
A% n(PJ(PJ [PJ

where @ is the calibrated reference share of the home éxptotal consumptiorE; is a
calibrated constant representing foreign experalibur exports from industiy and F}X isa

CES composite of the home export prig#, and the foreign product pricg", in the

foreign market, weighted by foreign consumptionreba
Final demand:
Home consumers differentiate home products fromesponding foreign products with

elasticity of substitutioor” (>0) and home varieties from one another with aligtof
substitutions” . They have Cobb-Douglas utility in broad produetih the result that

expenditure shares are constant across these greup demand for variefyof home

product group is therefore:

FoF _ NN . -nf
(a112) D, =2 A (Y N[ Ra | [ P
n LR AR P

wherea" is the calibrated reference expenditure shareafyst groud, of isthe

corresponding share of home goods in final demangroduct, Y is gross national product

(GNP), Ty is total direct (income) tax, and the composiiegrs:

1
(aL1y) B = () )
where the home shareds . The expression for imports is correspondinglegiby:

(AL14) M7 =@-d")a’ [Yﬁ:FTY' J(%J I

Government demand:
The formulation adopted is similar to that for fid@mand by households. Government

demand for home produced products and importseogisely, is given by:
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where the composite price of government purchases i

eae) = (p)saaen) [

It is assumed that the government spends all &@ves in tax revenues. That is, it maintains a
balanced budget. The model is comparative statidtadoes not at present incorporate
private or public savings and investméht.

Demand for inputs:

This is derived from the input-output coefficieatsd gross industry output, Q. Demands for

home-produced and imported varieties of the intéliate good are:

(A1.17) I

N N

ZA]'Q]’ Ii*:Z'A}*ij i

=1 j=1

Tax revenue:

The government raises tax revenue from both damdtindirect taxation. The revenue raised
from each source is expressed below.

Direct income tax revenue

N
(A1.18) T, =D 1,

i=1

(rK; +77) + 7, W, Ly, +7oWels

whereK; denotes total capital stock in industryz denotes total pure profit in industiy

“U” denotes unskilled labour an&*denotes skilled labour. Note that the tax ratecapital
income is not generic. This enables the captutaopolicies that discriminate between
sectors.

Consumption tax revenue
N N
(A1.19) Te :ZTiC p.D; +Zric pi*Mi
i=1 i=1

Import tariff revenue

** The implicit assumption being that the sectorahposition of investment spending is the same asoftfinal
demand.
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Export tax revenue
N

(A1.21) Ty :2(_S1X)pixi )
i=1

wheres* denotes the net power of the export subsidy rate.

Total tax revenue is then simply a sum of the iitligl components above.
Economic profits or losses:
This is revenue derived from mark-ups over unitalgle costs, less total fixed costs. For

sectori it is:
(A1.22) 7= (P ~v)Q —n(r i +ws £5) Oi
wheren; is the number of firmgX is the fixed capital requirement per firm afids the fixed

skilled labour requirement per firm in sectorNet profit in industry is therefore:

(A1.23) 7 =[(p ~w)Q —n(r i +wg £ ](1-7%) i

National income (GNP):

This is the sum of payments to domestically owrssddrs of production with the home share
of any net profits or losses made, the net incaim findirect taxation and the net inflow of
unrequited transfers from abrodl,Since the model has no saving and investment, the
capital account is formally closeB.could therefore be thought of as an inflow of aid,

more precisely for Australia, as an exogenousnflw on the capital account.

(Al.24)

K N N
Y =rKp + > wlL, +(&sz +(T —TY)+E+(1—&JT:< (r (K; =Kp) +zniJ
k=1 K )= € K, i=1
whereTy is revenue from direct (income) tax. GDP, ondtteer hand, is a measure of the
income from production in the domestic economyit sxcludes factor payments and other

flows to and from abroad:

N

K
(A1.25) GDP =K, + > wL +> 7 +(T-T,)
k=1 =1

Total factor demands:
The model has two capital market closures. In ¢me‘{ong run closure”) physical capital is
perfectly mobile abroad at the exogenous worldr@gerate. In the other (the “short run

closure”), physical capital stocks are fixed inleawustry and industry rates of return are
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endogenous. Either way, physical capital is fultypéoyed, with total demand having
variable and fixed components:
N
(A1.26) Kr =2 (u‘Q +nP %)
i=1
wheref is the total fixed cost outlaid by indusity Similarly, the demand for skilled labour

also includes a variable and fixed components:lt i
N
(A1.27) L= (usQ +nP ")
i=1
Finally, demand for all other variable factors gkifiled labour and mineral-energy resources)
is:
N
(A1.28) L =>(uiQ) j=2,..F
i=1
In the short run closure, employment of unskilladur is endogenous, while the real

consumption wage is exogenous, so that unskilleduacan be unemployed.

Appendix 2: Final Demand Elasticity with Price Interaction

Here the final demand elasticity is derived tosthate the method by which all the elasticity
expressions of Appendix 1 (A1.1 — Al.4) are arriaéd~rom (A1.12) the demand equation

for domestic variety of commodityi is:

& af (Y-T,) (B, )" (P )"
A21)d, =23 | Y || 8 L
( ) iHj ni [ Fi,F J(RFJ [RH

where the composite prices are the average prigerddric produdtavailable on the home

market from both home production and imports:

(A2.2) F}F :[QF(IO.H)(H'F) +(1_5i|:)(pl*)(l-ff.':)jll_gl'=

and the average price of home varieties of pro'd?f’ct

1

3 4 1 _F F
(A2.3) P, = :|:ZH(piHj ) )}

=1

Substitute (A2.2) and (A2.3) into (A2.1) and th# 8iemand equation can be re-written as:

*In equilibrium, because firms have identical tedbges, these prices are equal, though this ipaateived
by firms in setting their prices.
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Differentiating with respect tg,; gives:

ad,;

Noting that:
Opy, :{M j#h
Py, 1 j=h

and noting further thas,, = p,, U] #h, because of the assumption that firms within an

industry behave symmetrically, the expression eawititten as:
adi i JF F A 2(0'\; -1) - 2('7\F _O-IF ) - |F
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This further simplifies to:
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So that the elasticity of final demand is:

ody; Py
alej diHj

=2ty (# R ) o ) () () o - )R ) -+ () ()

Py
Lo ) @8 ()

On the symmetry assumption this simplifies to:
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Appendix 3: Calibrating Oligopoly Parameters

No complete set of data on the structure and adr@fuAustralia’s agricultural,
manufacturing and mining sectors is publicly auzlida Some relevant data is available
piecemeal, for individual sectors or industriesuidh this is occasionally at too fine a level of
aggregation for an illustrative economy-wide stgdgh as this. It has therefore been
necessary to extrapolate patterns to some sectdranake crude assumptions about others.
To clarify our assumptions, this appendix offerseapansion of the summary given in
Section 3 of the text.

First, estimates of pure (over-market) profits r@guired as shares of revenue in each
industry. This is needed to finalise the flow datse but also to calibrate industry
competitive structure. For these we have resdadethta on the profitability of listed public
firms from the Morningstar Aspect-Huntley Financhaialysis Databas¥. Accounting profit
rates net of depreciation are compared with thaeiorrowing rate available to corporate
borrowers in the period 1997-2007 to obtain measafgure profits. The data on industrial

borrowing rates used in this comparison is fromRBA (www.rba.gov.ay The resulting

paths of pure profits as a proportion of turnower shown in Table A3.1.
This set of approximations is obviously precariolisconsiders only listed firms, thus
ignoring most of the farming community in agricuitand the small and family businesses in

the services sectors, not to mention large prifrates in all sectors and government-owned

* The database is formally tiAspect Financial Analysis Database. It is supplied by Aspect-Huntley, and the
copyright is held by Huntleys' Investment InfornoatiPty Ltd (HII) (a wholly owned subsidiary of Maongstar,
Inc): http://www.aspectfinancial.com.au/af/finhome?xteelisee=finanalysis.for
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service firms. Moreover, the concordance with seatoral breakdown is necessarily very
crude, since beyond their ten sector classificatiborningstar's data gives only the names of
listed firms and not their activity. Nonethelessffers the only clear indication of firm
numbers, sizes and performance across the whote@ego

The results tend to show a declining trend in guiodit rates between 1997 and 2007.
This might not reflect a trend in pure profitalyilihowever, but merely short term and
possibly unsustainable rise in listed asset vadmelsan associated decline in P/E ratios. For
this reason, and because we wish that the numbedsahould be of sustained relevance, we
have taken period averages and applied them tmodel database to determine the initial
level of over-market profits in each sector.

For estimates of “strategically interacting” firmmmbers in each industry and their
corresponding conjectural variations parametersgxaenined industry structure in each
sector, focussing on the numbers of firms with ntbemn a tenth of market revenue. The
results of this analysis are displayed in Table2A3n the end the values for the “effective”
number of firms and the conjectural variations peeter in each sector are judgemental,
taking into account the numbers of missing privatas and farms and the extent of

regulatory surveillance limiting the full exploitah of oligopoly power.
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Table A3.1: Estimated Pure Profits as % of Total Tunover?

Adjusted

period
% 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 average
Agriculture 0.4 0.4 0.7 0.4 0.2 0.6 1.0 0.9 -0.3 0.3 -0.5 0.4
Manufacturing 0.1 1.0 0.4 -1.0 -2.1 -0.9 1.9 1.2 1.3 -3.8 -0.7 .2-0
Mining & energy 1.1 -0.1 -1.3 2.9 1.7 0.4 0.2 1.4 2.8 5.3 -0.6 01
Electricity -28.9 -13.1 4.4 -3.9 1.7 1.2 -0.2 -6.9 -7.5 -5.4 .6-9 -2.9
Water -28.9 -13.1 4.4 -3.9 1.7 1.2 -0.2 -6.9 -7.5 -5.4 .6-9 -2.9
Gas -28.9 -13.1 4.4 -3.9 1.7 1.2 -0.2 -6.9 -7.5 -5.4 .6-9 -2.9
Telecoms 11.3 7.0 -4.7 -2.8 6.8 6.9 8.7 4.3 6.0 7.7 1.5 4.8
Finance 18.3 7.3 66.6 -4.8 3.5 9.0 104 4.2 4.4 -10.8 0.1 19
Transport -1.0 -2.9 -3.3 -4.3 -2.8 -0.7 5.2 3.3 -0.7 -4.7 0.9 -1.0
Other services -1.9 -2.6 -2.8 -4.6 -3.4 -1.3 3.5 1.4 -2.0 -5.4 4-1. -1.9

a These are pure profit rates derived by subtrgdtom the net (of depreciation) rate of returneguity the prime lending rate (the one year ddfitiorrowing rate plus

2%) They are then crudely concorded from the Muagsiar classification (consumer staples, industriaformation technology, energy,

.telecommunication services, financials, consunmardtionary and health care) to that in the table.
b Some outlying peaks (including for financialsl®09) and troughs (including for information teotogy in 2000) are excluded.
Sourcehttp://www.aspectfinancial.com.au/af/finhome?xteelisee=finanalysis.for
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Table A3.2: Estimated Market Structure®

Effective no of Conjectural

No listed firms Listed firms >10% Share of firms >10% firms® variations®
Agriculture 72 2 70 50 0.1
Manufacturing 300 3 34 20 0.2
Mining & energy 378 2 43 10 0.3
Electricity 19 3 64 6 0.4
Water 6 5 90 6 0.2
Gas 2 1 100 2 0.5
Telecoms 28 4 97 4 0.6
Finance 54 4 64 10 0.5
Transport 40 3 48 10 0.5
Other services 264 1 45 100 0.2

a These are crudely concorded from the Morningdéessification (consumer staples, industrialsprimfation technology, energy, materials, utiliti#glecommunication
services, financials, consumer discretionary aradtheare) to that in the table.

b These results are judgemental, based on therddte first three columns. Firm numbers excegdifO have negligible effect on pricing. It is berin mind that large
numbers of farms and private firms are omitted ftbendata.

c the conjectural variations parameter rangesdmtvzero (non-collusive oligopoly) and unity (cBrté&he numbers chosen reflect industry conceioimegind the extent of
existing regulatory surveillance.

Sourcehttp://www.aspectfinancial.com.au/af/finhome?xtrelisee=finanalysis.for
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