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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 and employ
three quarters of its workforce. This study offenseconomy-wide approach that represents
monopoly and oligopoly behaviour explicitly. Ita@xines the implications of oligopoly rents
for factor markets and the real exchange rateextent of sectoral interactions and the
potential economy wide gains from tighter price oagulation, with the results confirming
the merit of an economy-wide approach. Externatks, like the present “China boom”, are
also simulated. Such positive shocks are shovexpand the potential for oligopoly rents
and therefore to raise the bar for regulatory agsncMoreover, less than tight price caps are
shown to exacerbate entry-exit hysteresis in boodbast cycles.

1. Introduction

Following microeconomic reforms of the 1980s an@0 industries subject to
regulation now provide three quarters of Austratismployment and two thirds of its GDP.
The analysis of regulatory regimes must, therefacepunt for economy-wide implications,
such as effects on the real exchange rate and f@etdets as well as on other industries
through the cost of intermediate services. Thysires the development of a model of the
whole Australian economy that incorporates expjictie monopoly and oligopoly behaviour
requiring regulation in the first place. Such ad®las offered in this paper. It is designed to
help clarify the implications of changes in theutagion of oligopoly pricing for the structure
and performance of Australia’s service industridslevat the same time examining inter-
sectoral effects and associated changes in therpehce of labour markets and the economy
as a whole.

The retreat from the government’s direct provisiéimfrastructure services has left
private firms and publicly-owned corporatised easit(government bodies subject to
corporations’ law) in industries that are littergith oligopoly structures and component
monopolies. These firms and entities are therefapervised by regulatory agencies. Half of
their output originates in sectors whose ownerahigh regulatory structure has changed
substantially in the last decade. Most particyladiese sectors include: transport, electricity,

water supply and gas distribution, telecommunicetidinance and insurance, education and

1 See ABS 2003: Tables 21.2 and 21.3.



health?> While regulatory policies cover both product pricand quality, we focus entirely
on price regulation, including price surveillanceveell as price caps, and hence the control of
economic costs associated with distortions dumfierfect 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 comparative staflcin recent years economy-wide
implications have been sought, though via modetierpinned by perfectly competitive
behaviour, with oligopoly rents implied by the otwiof parameters, closure or productivity
shocks’ Industry-specific fix-ups in such models stiljére the assumption of perfect
competition in all other industries to generateghenomy-wide effects. While this approach
has been very useful during the microeconomic mefvansition, it tends to ignore the fact
that most other economic activity is also impetfecompetitive and subject to regulation,
and that regulatory changes to one industry ar&elplto occur without implications for the
regulation of others or for the performance ofwi®le economy.

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 srihalbme economy. Subsequent extensions
included differentiated product oligopolies inteiag 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, following Rees (2004). Ts #md, a more complete representation of the

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

% See, for example, Productivity Commission (1999).

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

® The best of these uses the well-constructed agtdyhiletailed MONASH model of the Australian ecopom
(Dixon and Rimmer 2002). Ours is not an attempmdimpete with this model, or to come near its irpiee
attention to sectoral detail. Rather, we seelottstruct a more direct means to evaluate regulgtoligies by
embedding more realistic monopoly and oligopolyabur in the 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).

” For the antecedents of the approach adopted, aey®1993) and Tyers (2004).



Australian tax system is incorporated. This isdeekfor two reasons. First, the response of
firms to regulation depends on the rates of taxhh they are subject, and second, taxes
and transfers offer an alternative approach tatieevement of regulatory objectives.
Further, the model includes generic foreign ownigrghereby allowing for proper
representation of net factor income flows and teffects on the real exchange rate, the
composition of the current account and GNP.

Using this machinery, this paper begins with arss®ient of the scale of costs the
Australian economy would bear were its oligopatistrvice industries to be allowed to
cartelise. This hypothetical experiment is useildstrate 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 reatation 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 sergs 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 apiiess, and the economic structure
embodied in its database. The potential econavsels 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, along with the effects of protection that cobddcalled for in response. Conclusions and

priorities for further research are discussed ictiSe 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 markairkesl that include lack of information,
monopoly power, externalities or social objectiiesome distribution or service quality).

Many service industries require networks with htiitag constitute substantial recurrent fixed

8 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 questiort& who 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 is a very substantiatsquent literature on the positive aspects of
regulation. That detailing the specific regulaiomposed on Australia’s services is vast and
complicated! Forms adopted range between price controls, ahiferestrictions, limits on
foreign direct investment and capacity constraimtsderal responsibility for competition
regulation and monitoring rests with the Austrak@mmpetition and Consumer Commission
(ACCC), which administers the Trade Practices Aat4L(“TPA”) and the Prices
Surveillance Act 1983 (“PSA”). The TPA promotesrmgetition and fair trading while also
providing consumer protection. The PSA circumsesithe ACCC’s monitoring of prices,
costs and profit&?

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 pcages 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 cdpdn telecommunications, air transport and the petion and
distribution of natural gas and electricity thebamges have been stafkInevitable
distortions notwithstanding, these reforms havenlst®wn to contribute to improvements in
both economic and government performance, accotditige OECD (1997) to the tune of

five percent of GDP.

°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).

10 see Stigler (1971).

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

2 5ee ACCC (2003).

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

4 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 formatiofr

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 regulatiofh. Empirical follow-up by Xavier (1995) assesses@ii
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, BlanchardGiastazzi 003 offer an
elemental general equilibrium model to investightecombined effects of product market
and labour market regulation. Their closed econamgel incorporates monopolistic
competition in the goods market and bargainindnengingle factor (labour) market. In
seeking competition, a government might try togdiee elasticity of substitution. In the
short-run they find that the increased competiisobeneficial because it forces firms to lower
their mark-up, leading in turn to reduced capiétiirns but a higher real wage. In the long
run, however, there is exit by firms and reducestipct variety. The assumption of
monopolistic competition leaves no pure profitetode and invariant recurrent fixed costs
must see the mark-up return to its original vaizethere are no long run benefits. If, instead,
the government attacks barriers to entry (recufigatl costs), the effects are unambiguously

welfare improving in the short and long runs. Ehisran increase in the number of firms, a

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



higher elasticity of demand, a lower mark-up andgtltower unemployment and a higher real
wage. While it is not made clear how a governmmeight alter the elasticity of substitution
or entry costs, this research signals an improvemeasr prior studies of regulation through
its characterisation of market structure in an ecoyrwide context and it is in this spirit that
the research presented in this paper has beentakeler

The precise extent of imperfect competition in Aalka’s service industries is
difficult to quantify. We offer short qualitativeimmaries 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. Telstra
continues to be the dominant firm with about twiods of the sector’s listed market
capitalisation and between a third and three grsadethe markets for the different
telecommunications products (Telstra 2003). Withisse facts suggest a high level of
concentration, in areas such as mobile and lorigrdie telephony and data transfer,
competition is intense. Telstra’s exploitable nenower is in fixed telephony and network

access!

Electricity

New market mechanisms as well as regulatory refuawe been introduced in this sector. It
has nonetheless been found that generators, whiosigens 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 (pricargmnal cost margins) suggest the
collection of substantial rents. Yet, given tidustry’s high fixed costs, a better measure

might have been the mark-up over average cost.

Gas
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

7 For this point we are grateful to Flavio Menezes.



has impeded the development of transparent spdatsaf There are three suppliers in the
eastern Australian gas markets that account foert@n 95 percent of the supply gas. The
two incumbents BHP Billiton and ExxonMobil accodiot 38 percent and 41 percent
respectively. As to infrastructure, the largegtgtine owner in Australia is Australian
Pipeline Trust (APT) which owns a third of the tatansmission pipeline systefh.
Australia’s second largest pipeline owner is Epiefgy, 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 admingsteoy 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. Becauseotstility 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 bohrttajor carriers to maintain an
industry structure which allows both to generatanable profitability without encouraging
further entry. Again, the ACCC monitors prices &retjuent flyer schemes for anti-
competitive elements. As to aviation infrastruefuprior to 2002, airports in Australia were
subject to price-cap regulation. However, the Batigity 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, ramigerice caps with price monitorirfg.
Debate continues, however, as new air service m@stsek access to airport services.

This very brief review makes it clear that the dagon 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 pdmavever, our purpose is to take a broad

brush to the estimation of economy wide effectsas¥ice oligopoly behaviour. We therefore

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.



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 cestsmodel 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 examiaeompetitiveness effects of
trade liberalisation in manufacturing by Tyers (20R005)** The version described here
differs in five key respects. First, behaviourqliations have been added to represent the
effects of regulatory policy, including Ramsey pricaps; second, a government sector has
been included to distinguish the government’s esiares from those of the collective
household. Previously, net revenue from bordezdaxas transferred to the collective
household in lump-sum. Like the model’s singlesgie 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 holwever, treated as an optimising agent
maximising a utility function like the representatihousehold® A balanced budget is
assumed so that government spending changes iwilinéax revenue.

Third, the border tax system in the earlier vergibthe model has been extended to
include a more detailed representation of Austiatex 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 ergaisas
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 theerstosed services sectors necessitated a

restructuring of the model’s treatment of foreigrods. These are now considered

241t is a distant descendent of the models of H4t®84) and Gunasekera and Tyers (1990).

%5 One approach, not adopted in this paper, woulth fxecorporate the government sector so that iésding
and taxation decisions are endogenous and detetrhinthe 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).



homogeneous in each broad sector but differentfadea corresponding home products,

which themselves are differentiated by varféty.

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 pomary factors. The ten sectors are
chosen to reflect the dominance of services in dtimedemand and the importance of
regulation to imperfectly competitive services sest 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 imtermediate
inputs. Intermediate input demands are CES subggtgs of home and imported products.
Despite their oligopoly power in product marketsnk 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 representationaafjfofirms. Thus, imports are seen as
homogeneous, differentiated from home productsgsap, so that import varietal diversity
never change¥.

In the long run, physical capital is homogenemd 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 eaghstry 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 uihstt employment is endogenous. The
guantity of domestically-owned capital is fixed lbbah the short and long runs, so that

changes in the total capital stock affect the fymewnership share and hence the level of

%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 expotbeeby Melitz(2003) and Balistreri et al. (200%)e see
this as acceptable in this study because our fisoms largely non-traded services.

10



income repatriated abroad. The economic profitesses earned by firms are dependent on
the closure, under which either the number of déimésms (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 productdien
since import prices are exogenous in all experimeits current account deficit (of about a
tenth of its initial GDP) is fixed in terms of faga prices in all experimenté. For
presentational purposes, prices and values caivided through by the consumer price or
the GDP price index so that the initial consumptioproduction 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 consumpaioes are applied. This formulation of
the CPI aids in the analysis of welfare impactecadise collective utility is also defined as a
Cobb-Douglas combination of the volumes of consuongby 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, avei@gédost declines with output. The

magnitudes of recurrent fixed costs are calibr&i@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 Cobhsflas
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 prapwatichange in this index. Thus, following anydhdhe
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 it€@, 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 prdfitsapital
returns in all industries.

12



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 theoesralso 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 was constructed from the GTABidfe5 global database for
1997 (Dimaranan and McDougall 2033)1t combines detailed bilateral trade, transpod a
protection data characterizing economic linkagesramregions, together with individual

country national accounts, government accountanoal 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 isikadBt 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 sectoral 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, these
variables are calibrated in the following mann€irst, pure profits are required as a share of
total capital income (operating surplus) in eaatustry. This is needed to finalise the flow
database but also to calibrate industry competsiuacture. For this we have resorted to data
on the profitability of listed firms from the Momgstar Financial Analysis Databa¥e.

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 eachsiimguhowever. Unless industries are
subdivided finely, considerable diversity of firnzesand 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@able 4 and we also posit the
corresponding conjectural variations parametersvahio the same table.

Third, to complete the formulation of industry demdalasticities, elasticities of
substitution between home product varieties andidxen generic home and foreign products

are required for each sector. These are drawn fnenestimation literatur&. Initial industry

37 After tax profits rates are compared with the @rinorrowing rate in the period 1997-2007 to obta@asures
of pure profits. Firm statistics were drawn frbiip://www.aspectfinancial.com.au/af/finhome?xtm-
licensee=finanalysis.fand the data on industrial borrowing rates wasfnavw.rba.gov.au

% Summaries of this literature are offered by Dimaraand McDougall (2002) and at http://www.gtap.
purdue.edu/databases/..
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demand elasticities are then calculated for eaalcecf demand (final, intermediate,
government and export), via the equations in theeagdices, 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 a weighted averageatehelasticity for each industry. Mark-up
ratios are then deduced from these, fixing avevag@ble cost in each sector, via equation
(2). The initial equilibrium industry shares, axge elasticities and mark-up ratios for each
sector are given in Table 5. Note that the eldigticappear large in magnitude at first glance.
This is because they do not represent the slopiesio$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. Ibksaus 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 to arrivéxatd cost shares of total turnover Total
recurrent fixed cost in each sector then followss now possible to obtain a sense of the
scale of productiof’ If industries could expand indefinitely withoutanging unit factor
rewards (the partial equilibrium assumption thatisxed here), average fixed cost would
approach average variable cost asymptotically fabawve. Following Harris and Cox (1983)
we choose an arbitrary minimum efficient scale (NIg®duct volume at the point where
average fixed cost would decline to a twentiethwedrage variable cost. The results of this
calibration are summarised in Table 6. It confiempectations that fixed costs are most
prominent in electricity, gas, water and telecominations services, due to fixed physical
infrastructure and network maintenance costs. réhelts also suggest, plausibly, that the

sectors closest to their minimum efficient scake agriculture, mining 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 theremy as a whole we begin by
considering the effects of complete exploitatiom@rket power in all sectors. In particular,

on the presumption that oligopoly firms fail to loole and form cartels (or consolidate into

%9 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.

0 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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monopolies) mainly because of government priceesliance and (the threat of) anti-trust
actions?! we imagine what the 1997 Australian economy wdalde looked 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, bigiray 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 smaller ipsi a quarter and real wages smaller by
almost half. Higher home relative to foreign psigeply an appreciated real exchange rate
and reduced trade with the rest of the world.héf tartelisation had only occurred in the
recently privatised services, electricity, watexs gtelecommunications, finance, transport and
“other services”, GDP would have been smaller byragh and real wages by a seventh. The
last decade or so has seen the avoidance of taedatcome added to the responsibilities of
Australia’s regulatory institutions.

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 cartelisation. Since cartelisatimplies reduced output and therefore
reduced factor and input demand, unit factor rew#ad in all cases. Some of the smaller
services sectors do have particularly large impactiactor rewards, however, due to the
pattern of factor intensities indicated in Tabl 3Average gross (of depreciation) rates of
return on capital include pure profits and, nopsisingly, are greatly boosted by
cartelisation. Only cartelisation of the manufaictg sector reduces this average gross rate of

return, and this is because manufactured inputexensively used in other sectors, the

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

*2 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. Coretditl to a monopoly would reduce fixed costs amadehy
increase monopoly profits, however, a developmeherplored here.

“3 It stretches credibility to imagine that sectoitvarge numbers of small firms, such as agrigelteould
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 logavernment regulations directed at reducing cortipetisuch as
zoning rules for such specialist retail outletpharmacies and news agents. All this said, oypqse here is
not to suggest that full cartelisation is possitidikely but merely to use this caricature of ollistic
behaviour to explore economy-wide effects.

*4 Notably, cartelisation of the finance sector sabgally reduces real wages (more so skilled thradction)
and real GDP.
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performance of which are retarded by high manufactproduct prices. That this is feasible
can be seen from the intermediate input sharestafturnover in Table 8.

The bottom rows of Table 7 allow an assessmetiteofinearity of the behaviour
represented in the model in proportional chany@bkere collective cartelisation yields results
different from the sum of the proportional chandae to sectoral cartelisation, the case for
economy-wide analysis is made clearer. Whilelis-linearity is evident when the
cartelising sectors include the tradable ones hadjpvernment-intensive “other services”, it
is not strong when only the privatised service@scare included. Because of the elastic
supply of competing products from abroad, inteoal trade appears to damp the collective,
relative to the sectoral, impacts of cartelisation.

The extent to which sectors interact in this waglearer from Table 9, which shows
the effects of cartelisation by the column sectorgross rates of return in row sectors. The
first row reproduces the sixth column of TableFfom the first column it is evident that
interaction between sectors causes gross retustme to fall in spite of cartelisation.
Manufacturing is one of these, for the reasonsatdd above. Electricity, water, finance and
transport all yield net rises in rates of retursjite of higher input costs due to
corresponding changes in other sectors. Scanhengther columns, the non-diagonal
elements indicate the extent of sectoral interactibhis is largest for manufacturing, for
reasons discussed above, but it is also significargervices like electricity,

telecommunications, finance and transport.

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 price cap regulatibio. such regulation is represented in the
calibrated initial equilibrium, even though it waobably influential in 1997. As in the
previous section, price caps are first imposedewgiaation (4), on all sectors simultaneously.
Then they are imposed on the privatised servics orhis is followed by price caps on each
sector individually. The effects on overall econoperformance are given in Table 10.
They indicate that considerable additional econamattvity might be obtained from tight
price caps. Most of the gain stems, however, fpoice caps in the comparatively large
manufacturing and other services sectors. Thenpiatdor gains from tight caps in the

privatised service sectors is not large, beingtless a per cent in real GNP, real GDP and
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real wages. Of course, capital owners are los#hsaverage gross rates of return emerging
lower. Finally, lower home relative to foreign ges ensure real depreciations.

The results for individual sectors show that tharice and transport industries have
comparatively strong effects on labour marketsthedeal exchange rate. Both are used
intensively by the traded sectors and so theiepraps tend to raise the gross rate of return in
those sectors. They are also intensive in labodrs&ill, so their volume expansions help to
raise real wages. As in the case of cartelisatonsidered in the previous section, the sums
of sectoral effects suggest behaviour that is mogat in proportional changes, but again, this
occurs only when the price caps are applied tarddable sectors and other services. This is
because, as indicated in Table 11, the inter-saladdiects of price caps imposed on the

privatised services are quite modest.

6. Oligopoly Behaviour following External Shocks: he China Boom

Shocks to Australia’s external terms of trade nftoivs on its capital account and in
its trade policy regime all have obvious effectstemelatively small agricultural and
industrial sectors. They also change the realaxgh 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 reappamiemt 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 accouanica have been affected by the
recent “China boom”. The extraordinary naturehaf associated commodity price shocks is
clear from Figure 1. Money prices of wheat and iooe, both major Australian exports, have
risen in the last year or so by several hundregeptent. 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 betwdmnturn of the century and 20877 To
examine the effects of these shocks on privatisedce performance, we subject the model
to 50 per cent increases in the foreign pricegyataltural products and mining and energy

products, combined with an expansion of the curaenbunt deficit by 50 per cent.

“5 It must be noted that these extraordinary shoteta si0t 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.
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This time we use both a short run closure, in wiplesical 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 inteioally and intersectorally mobile and
employment is fixed. The number of firms in eaehter is held constant in the short run,
allowing pure profits to vary. Two versions of thleort run experiment are carried out. In
the first, no price caps are imposed and firmsarenitted to choose their mark-uysin the
second, two new initial equilibria are first calatdd, by imposing price caps either in all
sectors or in the privatised services only. Thagme caps are then retained while the
economy is subjected to the China boom shocksadh ease. For the long run analysis the
boom shock is first imposed with fixed numbersiohE. Then a new initial equilibrium is
calculated in which entry and exit are allowed puock profits reduced to zero. To this initial
equilibrium the China boom shocks are applied rhsaiway as to retain zero pure profits but
to allow entry of new firms.

Taken collectively, in both the short and longsutihese shocks are very positive for
Australia. Their principal short run effects améicated 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, Gp#turns increase and either real wages or
employment levels rise. There are “Dutch diseaethents, however (Corden and Neary
1982). The natural resource based sectors expdhd axpense of manufacturing, which
suffers from higher priced factors and inputs améeah appreciation impairs its competition
against foreign producf%. The service sectors expand, however, sufficiaotiaise overall
employment in the short run and real wages indhg fun. The only exceptions to this are
electricity and gas, which are large suppliersplis to manufacturing. Their gross output
levels and the gross rates of return on their ahfztl in both the short and long ruffs.

Further insight as to the role of pricing behaviwouthis 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

“6 Of course, their strategic interaction is assutodae constrained by surveillance, which prevemes t
enlargement of their conjectural variations paramset

" These changes are observed in the Australian exgrtbough the media, with some help from the
government, seems to be ignoring the positive deioto build a dismal economic picture. The garfriod
the loser” points both to manufacturing firms anabéoyees and to those without housing assets oramno
heavily indebted. Any real appreciation requiriésez inflation or a nominal appreciation. Austaéd central
bank prefers the latter, but to bring it about senmmetary tightening is required, placing low-margiortgage
holders under pressure.

“8 In the short run the fall in these sectors’ rateeturn is due to reduced returns on fixed capites is shown
in Table 13, only in the case of the electricitgtse is this effect bolstered by a fall in purefiisy which is due
to a strategic decline in the electricity mark-ugt matched in the gas sector.
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sector, the mark-up falls because manufacturirejaively inelastic intermediate demand
contracts and so the elasticity it faces risesth\ifie exception of electricity the privatised
service sectors all experience less elastic deraatke 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 triples its pure
profits. The boom therefore causes these seca@shibit less competitive behaviour that
might be expected to challenge regulatory agencies.

Returning to Table 12, the remaining four colurdatail the effects of the China
boom shocks on the economy if price caps are maedaight enough to eliminate all pure
profits before and after the shocks. The impasitbthe caps prevents industries from
raising rents associated with the boom and, asisetpence, the short run gains from the
boom are larger, by amounts that depend on the euoflsectors subjected to the price caps.
If all sectors are so regulated, the additionah gaimore than a per cent of real GNP. The
real skilled wage would rise by a further two pentcand production employment would rise
by more. Output in the telecommunications sectould then increase, by a substantial three
per cent, but all the services sectors exceptredégtwould expand significantly. If the price
caps were restricted to the privatised serviceslliag that these supply about a fifth of
Australia’s GDP, the constraining effects are seraind the additional boost derived from
the China boom is smaller accordingly. The capsidaetheless, yield measurable gains in
economic performance that are evident in the labmankets and in the supply of water, gas,
telecommunications finance and transport services.

Two apparently anomalous results emerge from ThABleFirst, the manufacturing
sector, which contracts in both the short and lamg and whose capital suffers declines in
its gross rates of return in both, appears to ager pure profits in the short run. Recall
that, in the short run, sectoral capital use iedix The overall gross return on manufacturing
capital falls due to its reduced output. But theepprofit share of these returns rises because
manufacturing demand switches away from elastiogggoward inelastic intermediate
markets in the domestic economy. Its overall &agtof demand falls and its mark-up
therefore rises. The second anomaly is that thenbappears 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 shamniofing 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.
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The long run effects of the China boom are quiaatiin Table 14, with the
implications for competitive behaviour detailedliable 15. The same general pattern
appears, with substantial overall gains to the eaontempered by the Dutch disease
contraction of manufacturing and associated cotitnag in the electricity and gas sectors.
The telecommunications sector also contracts, Ibthieother service sectors expand
strongly. The overall gains are conspicuously tenathen 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 thipiat output per firm actually declin&.
This raises the overall burden of fixed costs.c@irse, in the likely event that the boom is
transient, and exit turns out not to be costldss,development would impair the economy’s
future performance.

Returning to the apparently anomalous behaviomariufacturing profits, in the long
run although the manufacturing mark-up remains lpigfe profits decline substantially. This
occurs because capital use is flexible at a fixtel of return in the long run, so lower returns
in manufacturing cause its capital use to declloegawith its output. In the first column of
Table 15, however, firm exits are not allowed sat tixed capital use remains constant. On
reduced output, average fixed costs therefore bliberentire mark-up, causing the decline in
pure profits. In the second column, where entiy exit are free, firm numbers (and therefore
fixed costs) contract by a fifth, helping maint#tie zero pure profit equilibrium. In the
mining sector, where pure profits decline in thershun if no price cap is applied (because
the mark-up declines), in the long run variableitedpise expands considerably. When entry
is prohibited output also expands and the averagd tost margin declines. Pure profits
therefore increase considerably (Table 15, firtirom). When entry is allowed, however,
output and firm numbers expand by similar propodiand so average fixed costs change

little and no new pure profits are earned.

Manufacturing redress?

The negative consequences of the China boom foufaeturing have suggested to
some that its protection should be reinstatedt ast that scheduled declines should be
arrested® To address this, we experimented with a risténpower of the manufacturing

tariff. While differences in the short and longimesponses of the whole economy occur due

“9 This is clear from a comparison of the changeagr@ss sectoral output in Table 14 with the corresjg
changes in firm numbers in Table 15.

50 0Or, at least, that scheduled declines in protecttoould be halted. See, for example, The Age§R00ACC
(2008).
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to the complexities of mark-up choice and fixedteonargins discussed above, the dominant
outcome from more manufacturing protection is asnemy-wide contraction. Surprisingly,
even the manufacturing sector itself fails to baéredm the tariff increase, both in the short
and long runs. The answer to this further anoriesyin the manufacturing sector’s pattern
of intermediate use, which is compared with thadtbier sectors in Table 8.

Of all the sectors manufacturing carries the higbkare of intermediate input cost in
total turnover and by far the largest share of mactured intermediates, a third of which are
imported. So there are two impacts of a tarii @eross the whole manufacturing sector.
First, and strongest, is the effect on intermedigpet costs. Second, and weaker, is the
effect of the tariff in raising the price of comjpef foreign manufactured products. This
effect is weaker because home manufactures aeretiiated from foreign ones. Consumer
substitution between them is therefore constrairduk 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 risdlisectors 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#e 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
expanding tradable goods sectors bolster demarskfeices as intermediate inputs and this
demand is less elastic than that for final consumpthe service industries tend to price less
competitively. Boom conditions therefore raise liae for regulatory institutions. As seen
earlier, the retention of tight price caps, eveonly in the privatised services, the benefits to
the economy from the boom are shown be measuratygi enlarges the short run gains from
the boom. Moreover, the boom encourages exits fmamufacturing and entries into mining,
agriculture and services, and presumably, the otgpimsthe following down-cycle. Since

exit costs are non-zero, boom-bust cycles mustrapaay debilitating hysteresis. This

1 Were such a policy to be considered in responsieet@€hina boom, for the manufacturing sector ta btear
beneficiary it would need to be given relief froamiffs on its manufactured intermediate inputs. i/this
would direct the benefits appropriately, the ecoitorost of the protection would remain large andbme in
other sectors and in labour markets.

2 This is akin to the problem explored by Caball@end Lorenzoni (2007).
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suggests that, at least for the services secighs,drice caps serve two key purposes. First,
they enlarge and better distribute the gains duwimgycles and, second, they prevent

excessive entry and hence down-cycle exit costs.

7. Conclusions

An economy-wide model with oligopoly behaviourifdéates the analysis of inter-
sectoral and economy-wide effects of oligopoly sestiggesting that these are potentially
very large. Taking the extreme of cartelisatioe@th sector as a benchmark, the complete
exploitation of market power in all sectors is shaw leave the economy smaller by a
guarter. Even if the cartelisation had taken pltadg in the newly privatised services the
model suggests that Australia’s GDP would have lsaealler by a tenth. More particularly,
sectoral interactions due to the exploitation agapoly power are shown to be large enough
to justify an economy-wide approach. This is naydrue for oligopoly behaviour in the
major sectors of the economy but also in the rég@nivatised services, supplying as they do
only a fifth of GDP. Moreover, the comparativeityall changes in price caps that would
have eliminated 1997’s initial pure profits alsasa measurable changes in factor rewards
and the real exchange rate. For the larger setiter price caps have significant effects on
the performance of other sectors, though price safiee privatised service sectors tend to
cause little interaction between these sectors.

To explore implications for competitive behaviauithe privatised services sectors
and hence their regulation, a final experimentettsjthe model to a stylised representation
of the recent China boom. The sheer scale ofbibain is made clear, along with its net
positive impacts on the economy as a whole. Bexans of its key consequences is an
appreciation of the real exchange rate, howevergtls a relative rise in services prices. The
service sectors therefore expand. Yet, becausexihending tradable goods sectors bolster
demand for services as intermediate inputs andimisand is less elastic than that for final
consumption, the service industries tend to pese tompetitively. Boom conditions are
therefore likely to increase stress on regulatosyitutions. If tight price caps could be
retained across the economy, however, even ifiortlye privatised services, the benefits to
the economy from the boom are shown be measuratggrl. Moreover, because strong
“Dutch disease” consequences are unavoidable aben lencourages exits from

manufacturing and entries into mining, agricultane services. Since booms are invariably
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transitory and exit costs are non-zero, boom-byses must accompany debilitating
hysteresis. This suggests some form of assistano@nufacturing during the boom to

prevent excessive exit and tight price caps inisesvto 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 55
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 Demand elasticities

nufrlrzrtr)]erg ;Z:gﬂrtrgt]gr Final Government Intermediate  Export
Agriculture 100 0.1 -14.0 -14.0 -7.0 -14.3
Manufacturing 100 0.4 -11.3 -11.3 -5.7 -12.6
Mining 9 0.1 -8.7 -8.7 -6.4 -11.1
Electricity 15 0.6 -7.9 -8.0 -4.0 -94
Water 8 0.5 -8.4 -8.4 -4.3 -9.9
Gas Distribution 5 0.7 -6.1 -6.2 -3.1 -8.1
Telecommunications 5 0.8 -5.2 -5.2 -2.7 -7.4
Finance 80 0.5 -9.4 -9.4 -4.7 -10.4
Transport 10 0.6 -6.7 -6.7 -3.4 -8.4
Other Services 100 0.6 -10.5 -10.5 -4.2 -11.3

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 sourced from susveiyed by

Harris and Cox (1984) and Dimaranan and McDou@4l0Q).

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 -11.7 1.09
Manufacturing 17 0 64 19 -7.9 1.14
Mining 3 1 52 44 -8.6 1.13
Electricity 25 0 75 0 -5.0 1.25
Water 6 3 91 0 -4.7 1.27
Gas Distribution 12 0 83 4 -3.8 1.36
Telecommunications 28 0 65 6 -3.7 1.37
Finance 30 0 66 4 -6.4 1.19
Transport 21 25 50 4 5.1 1.24
Other Services 45 22 31 2 -8.6 1.13

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 0.2 9 91 60
Manufacturing 11 12 87 38
Mining 2.1 10 88 41
Electricity 0.8 19 80 21
Water 0.5 20 79 20
Gas distribution 1.6 25 73 15
Telecommunications 1.6 25 73 14
Finance 0.6 15 84 29
Transport 0.9 19 80 22
Other Services 0.1 12 88 41

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 -17.8 -23.0 -45.6 -46.7 -35.3 40.3 16.2
Privatised srvicés -6.3 -10.6 -14.9 -15.7 -11.6 8.0 7.0
Agriculture -1.2 -0.2 -0.4 -2.8 -4.0 2.4 -0.9
Manufacturing -5.8 -8.9 -10.6 -13.6 -2.6 2.1 -1.0
Mining & energy -0.3 -0.6 -0.4 -0.6 -8.5 0.4 -0.2
Electricity -1.3 -2.2 -2.3 -2.8 -3.5 0.5 0.8
Water -0.6 -1.3 -1.5 -1.7 -15 0.6 1.0
Gas -0.1 -0.3 -0.3 -0.3 -0.2 0.0 0.1
Telecommunications  -1.0 -15 -2.3 2.1 -1.3 0.9 1.0
Finance -2.5 -4.4 -7.1 -6.2 -4.3 3.8 34
Transport -1.2 -1.9 2.7 -3.9 -1.7 2.2 0.9
Other services -10.3 -11.5 -33.0 -28.8 -22.0 334 16.1
Sum whole econ -24.2 -32.7 -60.6 -62.9 -49.6 42.2 21.2
Sum privatised srv -6.6 -11.5 -16.1 -17.1 -12.6 8.1 7.2

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 theliwearity 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.

d “Privatised services” are electricity, watersgeelecommunications, finance and transport.
Source: Simulations of the model described in ¢x, with fixed firm numbers but otherwise long relosures:
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 Transmrvcs
Average 40.3 8.0 24 2.1 0.4 0.5 0.6 0.0 0.9 3.8 2.2 33.4
Agriculture 34.0 -2.9 48.2 0.3 1.4 -0.3 -0.5 0.0 0.0 -0.5 -1.6 -7.3
Manufacturing -2.5 -6.6 2.3 19.7 -0.4 -3.0 -0.6 -0.3 -0.4 -0.4 -2.0 -15.2
Mining & energy -1.5 -2.5 4.0 5.4 8.4 -2.0 -0.3 -0.1 -0.1 -0.2 0.1 -8.1
Electricity 16.2 52.8 0.5 -13.1 -0.5 56.9 -0.6 -0.1 -0.3 -0.4 -0.6 -9.6
Water 30.1 67.4 -0.4 -3.9 -0.1 -0.6 71.1 -0.1 -0.2 -0.4 -0.4 -14.4
Gas -7.0 28.6 -0.1 -15.8 -0.3 -9.6 -0.5 497 -0.4 -0.3 -0.8 -9.5
Telecoms -2.9 27.8 -0.1 -7.5 -0.3 -0.9 -0.4 -0.1 343 -1.4 -1.3 -16.9
Finance 30.5 59.4 -0.3 -4.0 -0.2 -0.5 -0.3 -0.1 -0.2 63.3 -0.5 -10.1
Transport 16.6 46.7 -2.1 -8.9 -0.1 -1.2 -0.4 -0.2 -0.6 -0.5 521 -10.6
Other services 69.1 -2.2 -0.2 -4.8 -0.2 -0.6 -0.3 -0.1 -0.3 -0.6 0.6- 82.9

a Here the conjectural variations parameter islgdabto a level of 1.0, indicating cartelisatianstfin 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 ckargown are not
percentage point or basis point changes. Thepgragortional changes in the rates of return, sbahise in a rate from 5%/year to 6%/year contitia 20% change as

displayed.

b “Privatised services” are electricity, watersgeelecommunications, 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, %

Real Real Real Average Real
skilled  production resource grossrate exchange
Price caps in: Real GNP Real GDP wage wage rent of returrf raté
Whole economy 2.21 2.83 5.74 6.55 6.58 -0.28 -4.34
Privatised srvicés 0.31 0.50 0.84 0.90 0.52 -0.28 -0.60
Agriculture 0.09 -0.08 -0.02 0.40 0.67 0.27 -0.49
Manufacturing 0.72 1.04 1.54 2.12 -0.19 0.53 -0.32
Mining & energy 0.08 0.22 0.15 0.19 3.33 0.07 -0.17
Electricity 0.05 0.08 0.09 0.11 0.15 -0.03 -0.04
Water 0.02 0.05 0.06 0.07 0.06 -0.04 -0.04
Gas 0.01 0.02 0.02 0.02 0.02 0.00 0.00
Telecommunications 0.06 0.09 0.16 0.15 0.07 -0.06 0.09
Finance 0.09 0.15 0.31 0.26 0.13 -0.11 -0.23
Transport 0.06 0.09 0.16 0.25 0.08 -0.04 -0.19
Other services 0.51 0.44 1.87 1.54 0.89 -0.57 -1.92
Sum whole econ 1.69 2.10 4.34 5.12 5.20 0.03 -3.47
Sum privatised srv 0.30 0.48 0.80 0.86 0.50 -0.27 0.58

a The shock here is to impose regulated price @pAC), for the whole economy, for the privatised sesvic
sectors only and, finally, for each sector in tufifhe sums in the bottom rows simply add the sattdfects to
test the non-linearity 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% gbas displayed.

¢ The real exchange rate is the home GDP priddetivoy the foreign GDP price, where both are messu
relative to unchanging import prices.

d “Privatised services” are electricity, watersgeelecommunications, finance and transport.

Source: Simulations of the model described in ¢x, with fixed firm numbers but otherwise long relosures:
full employment and flexible wages, mobile cap#ath fixed exogenous rate of return.
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Table 11: Effects on Gross Rates of Return of PricEaps in Each Sectdt

Whole Privatised Mining Other
% change economy service8  Agriculture Manufing  energy Electricity Water Gas Telecoms  Finance Transpirvcs
Average -4.34 -0.60 -0.49 -0.32 -0.17 -0.04 -0.04 0.00 90.0 -0.23 -0.19 -1.92
Agriculture -7.85 0.10 -7.84 -0.56 -0.51 0.01 0.02 0.00 -0.01 -0.01 0.09 0.20
Manufacturing -6.61 0.31 -0.40 -6.63 0.11 0.13 0.02 0.02 0.02 -0.02 0.13 0.61
Mining & energy -3.21 0.10 -0.75 0.81 -3.22 0.09 0.01 0.01 0.00 -0.01 -0.01 0.25
Electricity -2.37 -2.40 -0.09 2.03 0.18 -2.41 0.03 0.01 0.02 0.00 0.03 0.40
Water -2.91 -2.92 0.06 0.49 0.05 0.02 -2.93 0.00 0.01 0.01 0.02 0.66
Gas -4.10 -4.15 0.01 2.55 0.11 0.45 0.02 -4.16 0.02 -0.01 0.04 0.37
Telecoms -2.63 -2.66 0.00 1.07 0.12 0.04 0.02 0.01 -2.67 0.06 0.09 0.86
Finance -2.69 -2.71 0.04 0.54 0.06 0.02 0.01 0.00 .020 -2.71 0.03 0.47
Transport -3.60 -3.63 0.36 1.26 0.05 0.05 0.02 0.02 0.04 0.00 -3.63 0.45
Other services -4.18 0.11 0.03 0.63 0.07 0.02 0.01 0.01 0.02 0.02 0.03  -4.20

a Here price cap®€AC) are imposed on the initial database, first irsalitors, then in only the “privatised servicesd dimally, in each sector individually. The grasse
of return includes depreciation. It sums pureigafith (international) market capital returns atidides the total by the market value of the dainesapital stock, which
is a volume measure times the current price oftabgoods (an index of manufacturing and serviéeeg). The changes shown are not percentage @oliasis point
changes. They are proportional changes in the diteeturn, so that a rise in a rate from 5%/yed%/year constitutes a 20% change as displayed.
b “Privatised services” are electricity, waters geelecommunications, finance and transport.

Source: Simulations of the model described in éxé t
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Table 12: Short Run Economic Effects of the China 8om®

% changes No price caps Price caps in all séctors Price caps in privatised servi€es
Diff due to caps Diff due to caps
Real GNP 9.9 11.2 1.3 10.2 0.2
Real GDP 6.1 7.4 1.4 6.4 0.3
Real exchange rate 18.5 18.6 0.1 18.4 -0.1
Total capital use 0.0 0.0 0.0 0.0 0.0
Real skilled wage 1.7 3.5 1.9 2.0 0.4
Real production wage 0.0 0.0 0.0 0.0 0.0
Prodn employment 5.4 7.9 2.5 5.8 0.4
Real resource rent 50.6 52.4 1.8 51.1 0.5
Gross rate of retufn
Average, all sectors 12.6 13.1 0.6 12.6 0.0
Agriculture 96.3 94.2 2.1 97.2 1.0
Manufacturing -21.4 -23.3 -1.9 -21.2 0.2
Mining & energy 41.3 41.0 -0.3 41.2 -0.1
Electricity 3.0 6.2 3.2 3.9 0.9
Water 12.4 14.3 1.9 12.2 -0.2
Gas -2.4 -0.8 1.6 -3.3 -0.9
Telecoms 6.3 6.1 -0.2 4.2 -2.0
Finance 8.4 10.1 1.6 8.0 -0.4
Transport 10.5 10.9 0.4 8.7 -1.8
Other services 115 12.7 1.3 11.7 0.2
Gross sectoral output
Agriculture 70.0 79.0 8.9 71.0 0.9
Manufacturing -28.6 -26.3 2.4 -28.6 0.1
Mining & energy 18.4 16.4 -1.9 18.3 0.0
Electricity -4.1 -3.6 0.5 -4.6 -0.5
Water 4.6 5.7 1.1 4.9 0.3
Gas -7.6 -5.8 1.8 -7.1 0.5
Telecoms -0.8 2.0 2.8 1.0 1.8
Finance 1.0 2.1 1.1 14 0.4
Transport 5.6 8.6 3.0 6.8 1.2
Other services 5.3 6.5 1.2 5.5 0.2

a Here the shock includes 50% rises in the intemmal prices of agricultural and mining and enepggducts
and an increase in capital account inflows by 56#@bout 5% of GDP). The short run closure hasighy
capital fixed in each sector and immobile intermadilly and the real wage of production labour fixed

b The rate of return on physical capital is hexasg of depreciation and inclusive of pure econgmnidits.

¢ This simulation commences with a modified iniggquilibrium in which price caps are imposed drsakttors
and pure profits are therefore driven to zero. sTiice caps are assumed to be tightly appliedréefnd after
the China boom.

d This simulation commences with a modified inigguilibrium in which price caps are imposed oafythe
privatised services sectors and pure profits isérgectors alone are therefore driven to zero s, Tgrice caps in
these sectors alone are assumed to be tightlyeabipéifore 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

% changes No price caps Price caps in all s€ctors Price caps in privatised servi€es
Diff due to caps Diff due to caps
Mark-ups
Agriculture -0.20 -0.55 -0.34 -0.20 0.0
Manufacturing 2.21 0.85 -1.36 2.22 0.0
Mining & energy -1.08 -0.40 0.68 -1.09 0.0
Electricity -0.46 0.12 0.58 0.13 0.59
Water 0.18 -0.10 -0.28 -0.10 -0.28
Gas 1.35 0.46 -0.89 0.50 -0.85
Telecoms 1.72 0.20 -1.52 0.19 -1.52
Finance 0.31 0.01 -0.30 0.01 -0.29
Transport 0.73 0.00 -0.73 0.00 -0.73
Other services 0.04 -0.04 -0.08 0.05 0.00
Prod prices rel to&p
Agriculture 52 4.7 -0.5 52 0.0
Manufacturing -2.7 -3.9 -1.2 -2.6 0.1
Mining & energy 13.3 13.4 0.2 13.3 0.1
Electricity 1.8 3.1 1.2 2.4 0.6
Water 0.5 1.1 0.6 0.5 0.0
Gas -1.3 -1.2 0.1 -1.9 -0.6
Telecoms -1.7 -2.5 -0.8 -2.9 -1.1
Finance 0.3 0.9 0.6 0.2 -0.1
Transport -3.6 -4.1 -0.5 -4.1 -0.5
Other services -1.0 -0.6 0.3 -0.9 0.1
Pure profits
Agriculture 202 . . 204 1.7
Manufacturing 93 . . 95 13
Mining & energy -42 . . -43 -0.7
Electricity -51
Water 55
Gas 60
Telecoms 198
Finance 63
Transport 117 . . " .
Other services 42 43 0.6

a Here the shock includes 50% rises in the intenmal prices of agricultural and mining and enepggducts
and an increase in capital account inflows by 56#@bout 5% of GDP). The short run closure hasighy
capital fixed in each sector and immobile intermadilly and the real wage of production labour fixed

b This simulation commences with a modified ini&guilibrium in which price caps are imposed drsattors
and pure profits are therefore driven to zero. sTiwice caps are assumed to be tightly appliedréefnd after
the China boom. Because the starting pure prafészero the pure profit cells in this table a@mnkl

¢ This simulation commences with a modified inigquilibrium in which price caps are imposed ootythe
privatised services sectors and pure profits isérgectors alone are therefore driven to zero s, Tgrice caps in
these sectors alone are assumed to be tightlyeabipéifore and after the China boom.

Source: Simulations of the model described in éxé t

35



Table 14: Long Run Economic Effects of a Sustaine@hina Boonf

% changes

No entry/eXit

Free entry/exft

Real GNP
Real GDP
Real exchange rate
Total capital use
Real skilled wage
Real production wage
Prodn employment
Real resource rent
Gross rate of retufn
Average, all sectors
Agriculture
Manufacturing
Mining & energy
Electricity
Water
Gas
Telecoms
Finance
Transport
Other services
Gross sectoral output
Agriculture
Manufacturing
Mining & energy
Electricity
Water
Gas
Telecoms
Finance
Transport
Other services

10.2
8.4
19.6
8.6
2.2
7.0
0.0
75.1

5.6
42.3
-17.4
13.4

0.7

4.4
-0.5

54

3.5

7.6

4.7

811
-34.0
54.9
-1.2
8.8
-9.6
-2.3
21
54
5.9

8.9
7.5
19.7
13.0
3.8
6.2
0.0
75.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

82.0
-34.8
55.7
-2.0
8.0
-10.6
-3.0
1.0
4.8
4.7

a Here the shock includes 50% rises in the intenmal prices of agricultural and mining and enepggducts
and an increase in capital account inflows by 56#@bout 5% of GDP). The long run closure has jglys
capital mobile internationally and intersectoralyd the supply of production labour fixed.

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

¢ 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 didguium,
generated by a long run simulation in which entrgl axit are free and pure profits are shocked dmwaero.
Source: Simulations of the model described in éxé 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 -0.21 -0.24
Manufacturing 2.58 2.64
Mining & energy -1.38 -1.52
Electricity -0.40 -0.39
Water 0.18 -0.05
Gas 1.50 1.64
Telecoms 1.93 1.64
Finance 0.36 0.36
Transport 0.82 0.69
Other services 0.08 0.08
Prod prices rel to &p
Agriculture 3.1 29
Manufacturing 0.3 0.2
Mining & energy 7.5 7.3
Electricity -0.2 -0.3
Water -2.5 -2.7
Gas 0.7 0.7
Telecoms -0.1 -0.4
Finance -0.1 0.1
Transport -2.6 -2.8
Other services -0.9 -0.8
Pure profits
Agriculture 977 0.0
Manufacturing -271 0.0
Mining & energy 835 0.0
Electricity 55 0.0
Water 219 0.0
Gas 2 0.0
Telecoms 260 0.0
Finance 186 0.0
Transport 277 0.0
Other services 167 0.0
Numbers of firms
Agriculture 0.0 101
Manufacturing 0.0 -21
Mining & energy 0.0 58
Electricity 0.0 0
Water 0.0 10
Gas 0.0 -2
Telecoms 0.0 5
Finance 0.0 8
Transport 0.0 9
Other services 0.0 10

a Here the shock includes 50% rises in the intenmal prices of agricultural and mining and enepggducts
and an increase in capital account inflows by 56#@bout 5% of GDP). The long run closure has johys
capital mobile internationally and intersectorallyd the supply of production labour fixed.

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 franzero pure profit development of the initial didpuium,
generated by a long run simulation in which entrgl exit are free and pure profits are shocked dmaero.
Source: Simulations of the model described in éxé t
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Appendix 1: The Model in Detail

We model the real economy and so incorporate né&etafor money or other assets.
An exchange rate is defined primarily as a solutlewice. Its value adjusts to satisfy a
balance of payments condition, thereby bringingualsbanges in relative domestic prices.
Most often, however, the balance of payments camdis eliminated from the model by a
closure adjustment, and the artificial exchange fiaed, so that all the adjustments to shocks
are made by the home prices relative to the busfdi®ported products as the numeraire.
The balance of payments condition is still met beseait is implied by the household’s and
the government’s budget constraints. The artifiex@hange rate serves no valuable purpose
as a product of model since what matters for teatterelative service sector performance is
the real exchange rate — the “common currencythig case “common numeraire”) average

price of home relative to foreign products and ees.

Demand elasticities
These depend on the structure of the model, tietsled below. They are essential
to the capture of oligopoly behaviour since theteduine the size of mark-up ratios, via

equations (1) and (5) in the main text. For fidaand the elasticity expression is:

~  \(-a)
(AL1) & =—F +% (o -1)ar (f—j +(nf -of ) (1+(n-Du);

Pi
wheres" is the elasticity of substitution of final demantdt@ss home varieties in sectpd”
is the home share in final demand for produet” is the elasticity of substitution of final
demand for good between domestic and foreign countrigss the number of domestic

firms in industryi, F}H is the CES composite price of all home varietieprofducti, and F}F

is the CES composite of home and foreign final potgbrices in the domestic market,
weighted by domestic consumption shares. Equ#fiar) is derived in Appendix 2.

For exports it is assumed that home firms face soahpetition in foreign markets

that non-collusive pricing behaviour in necessdat&he foreign demand elasticity takes the

same form as (A1.1), except that the foreign cdojet variation parameteg*, is zero:
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where F}e is the CES composite foreign currency price otaported varieties of produkt

andlf?x is the CES composite of exported and competingidarfinal product prices in the
foreign market, weighted by foreign consumptionreBaForeigners differentiate home
exports from corresponding foreign products withsétity of substitutions* and home
varieties from one another with elasticity of sitgion 7 .

For the intermediate demand elasticity a similgregsion is obtained:

(AL.3) fi'=ZN_‘,s,-' ! +%(Vij+0’i' -1)%(2,*'} +(n' -a')(1+(n-Du)| .

wheresj' is the share of industfyin the total intermediate demand for inpand F}' is the

CES composite of home and foreign intermediate yrbdrices in the domestic market,
weighted by domestic intermediate consumption shar€he corresponding expression for
the elasticity of government demand is:

~

(1-0%)
(AL4) £° :—nfﬁ (UF—l)dG(EZJ +(n° -0 )(1+(n - D)

Mark-ups:
We assume constant marginal cost oligopolistiagiin differentiated product
markets. Symmetry within each sector implies aroom optimal unregulated mark-up for

each firm, as in equation (1) of the main text.

Domestic prices of imported goods:

These are:

15y pr = HTE)
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where p" is the exogenous foreign currency price of goadslyiced in the rest of the world,

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

Domestic prices of home products:

As in equation (1) of the main text, these areka@dup over average variable cost.
To obtain average variable cost, recall that prédoas Cobb-Douglas in variable factors and
inputs, with output elasticitieg for capital Sy for factors k ang; for inputsj and that the
subaggregation of imported and domestic inputsES.CUnit variable costs are therefore

calculated as:
K N “ Vi .
(L) v =nre [Jw ][R ] o

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

domestic and imported shares specific to consuimihgstryi:

1
A (@-a}) «\(1-0}) |1-0]
(A1-7) Pjil :|:¢]i(pj) +(1_¢ji)(pj) }1 )
where g, is the domestic share of inputs from indugtily use by industry. Then, domestic

producer prices are simply higher by the markmp,p. =mv,, i.

Unit factor and input demands:

These are derived by solving the firm’s cost minimisapisyblem with Cobb-
Douglas production in variable factors and inputs. #issumed that firms have no
monopsony power in either factor or input marketser&fore, the unit factor demands for
capital and other factors are:

(AL.8) uiK:% i, and u=PN ok,

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

The corresponding unit input demands are Leomit-output coefficients, except
that their values depend on product and input prideor home-produced and imported inputs

from industryi used in the product of industryrespectively they are:
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'V, - . 1-@ v, Al .
(AL9) A =y, 23 (iJ A =y”(FA,L:)J[ p',J 0
ij j

")

Prices of home product exports in foreign markets:
These are in foreign currency so they depend @méime producer price, the

exchange rate, the export subsidy rgteand the foreign import tariff rate; " :

e pe+r™)

(A1.10) P )

Oi .

Export demand:

Foreigners differentiate home exports from coroesiing foreign products with
elasticity of substitutior* (>0) and home varieties from one another withtilig of
substitutions” . This gives the following expression for foreig@emand for variety of

home product:

~e -a -nX
ar1y  x =G E P [P
RO RY) LR

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@2, and the foreign product pricg”, in the

foreign market, weighted by foreign consumptionrsha

Final demand:

Home consumers differentiate home products fromesponding foreign products

with elasticity of substitutions” (>0) and home varieties from one another withtiiag of

substitutiom;” . They have Cobb-Douglas utility in broad prodgiups, with the result that

expenditure shares are constant across these gréup demand for variefyof home
product group is therefore:

F F

5Faf (Y=-T,\(Pu ) (Py)"
Al.12 D, =9 v || D LU
( ) iHj n [ Fi)F J( Fi)F j [PiH J
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wherea;" is the calibrated reference expenditure shareafyst groud, of isthe

corresponding share of home goods in final demangroduct, Y is GNP, Ty is total direct

(income) tax, and the composite price is:

1
(A1.13) |fi>F :|:5IF(p|H)(l_UIF) +(1_5F)m*)<1—aﬁ}l-ﬁ ’

where the home shareds . The expression for imports is correspondinglegiby:

(AL.14) MP =(@1-37)aF (YF:FTYJ(%j

i
Government demand:

The formulation adopted is similar to that fordimemand by households.

Government demand for home produced products apdris) respectively, is given by:

5% (G \(Pu )" (P )"
Al.15 G, =- — || =— - ,
(AL15) Yoon (RGJ( F?Gj [ij

cweere( 28]

where the composite price of government purchases i

~ _o® @0 [1-68
(AL16)  P° =[5.G(p.)‘l V+-9°)(n) }
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 coefficiearsd gross industry output, Q.

Demands for home-produced and imported varieti¢seointermediate goadare:

(A1.17) L=2AQ. 1I=2AQ Oi
j=1 j=1

%3 The implicit assumption being that the sectorahposition of investment spending is the same asoftignal
demand.
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Tax revenue:
The government raises tax revenue from both daedtindirect taxation. The

revenue raised from each source is expressed below.

Direct income tax revenue

N
2Tk (K + 1)+ 1wy Ly +Towels

i=1

(A1.18) T,

whereK; denotes total capital stock in industyyz denotes total pure profit in industiry

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

sectors.

Consumption tax revenue

N N
(A1.19) Te :ZTiC p.D; +Zric pi*Mi
= =]

Import tariff revenue

(AL20) T, =M1 P

w
|
= e

Export tax revenue
N

(A1-21) Tx :Z(_Sx)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 unitalzle costs, less total fixed costs.
For sectoi it is:
(AL22) 7 =(p-v)Q-n(rf +wf") i
wheren; is the number of firmdgX is the fixed capital requirement per firm difds the fixed

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

(A1.23) 2" =[(p-wW)Q-n(r < +wfH)](1-7") i
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National income (GNP):

This is the sum of payments to domestically owfaetiors of production with the
home share of any net profits or losses made,gh@oome from indirect taxation and the
net inflow of unrequited transfers from abroBd, Since the model has no saving and
investment, the capital account is formally closBctould therefore be thought of as an
inflow of aid, or, more precisely for Australia, as exogenous net inflow on the capital
account.
(Al.24)

K K
Y =rKp + > wlL, +(K—:J

N
k=1 i

N

S (T —TY)+E+(1—&JT; (r(KT —KD)+Zﬂij ,

i=1 € KT i=1
whereTy is revenue from direct (income) tax. GDP, ondtteer hand, is a measure of the
income from production in the domestic economyit eacludes factor payments and other

flows to and from abroad:

N

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

Total factor demands:

The model has two capital market closures. In(tme“long run closure”) physical
capital is perfectly mobile abroad at the exogenmodd interest rate. In the other (the
“short run closure”), physical capital stocks ared in each industry and industry rates of
return are endogenous. Either way, physical chigifally employed, with total demand
having variable and fixed components:

N
(A1.26) Ke =Y (U Q +n° "),
i=1
wheref is the total fixed cost outlaid by indusity Similarly, the demand for skilled labour

also includes a variable and fixed components:|t i

N
(A1.27) L= (usQ +nP ")
i=1
Finally, demand for all other variable factors (kiled labour and mineral-energy resources)
is:
N
(A1.28) L =>(uiQ) j=2,..F

i=1
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In the short run closure, employment of unskillgdur is endogenous, while the real

consumption wage is exogenous, so that unskilleouacan be unemployed.
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Appendix 2: Final Demand Elasticity with Price Interaction

Here the final demand elasticity is derived tostrate the method by which all the
elasticity expressions of Appendix | (A1.1 — Alagg arrived at. From (A1.12) the demand

equation for domestic variefyof commodityi is:

afaf (Y-T, | P o V"
A2.1) d = — || = — :
( ) iHj ni [ Fi>F J( Fi>F j [PiH

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

market from both home production and imports:
1
(a22) B = " () + (1-07) (o)
and the average price of home varieties of prodtfct
1
~ L] £ |1nf
(A2.3)R, :FZ(IO.H;)“'”‘ )} "
N =
Substitute (A2.2) and (A2.3) into (A2.1) and th# 8iemand equation can be re-written as:
4 = JiFajF Y:TY ’Fj)\iH ~Gi ﬂ /i
. n Fi’F Fi’F Pix

_ {f (=) () (B ) (p)

F_F
/i

_dFaiF _ F 1-0;F T RN il i - 1-n,F o
== TY)[cz (P)* +(1-47) (P) Hzn(pmj)( ﬂ (Pw)

=1

Differentiating with respect tg,,; gives:

P Ty —Tv)k(—l)[cv () s(a-a) ()| o) () | ko) [ o) 2 ) }( 7 e

0Py n = Ny n

vl et T e ot R

iHj

op.,, - j#h
Noting that: —P#. :{/J' J_

Pitn

**In equilibrium, because firms have identical tezlbgies, these prices are equal, though this ipeateived
by firms in setting their prices.
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and noting further thas,, = p,, U] #h, because firms within an industry behave
symmetrically, the expression can be written as:
ad ; .F .F A~ 2(af -1) ~ 20F -a7)
L 08 (v_1,)(0F —1)(PiF) 5 Gl(PiH) !
0P, n

= . n ( P )_ZmF

[

L2 () )

This further simplifies to:

+

(A2.4) M, oa

) e () ()
o (Y—TY)(ﬁ.F)(' )(f"H)M(nHJ)’”' 7 ( ) r\( )" (b)) ]

So that the elasticity of final demand is:
ad,, E)Fﬁ

alej diHj

(v -,) (P! )("F B ()

On the symmetry assumption this simplifies to:

1-nf ~ t-a)
(A2.5) ff="7f+n%(§fj {(UF ﬂ)f[f—'?} +(’7F—UF)(1+(H‘])M)}

Pi
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