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ABSTRACT

Tha Lmpact Projeot uwas set up in 1975, The ORANI CGE model of the
Australlan economy, developed at the Project, has been used extensively
by government and other polioy m:u_<wpn since 1977, These applications,
and other CGE work on the Australian economy, are reviewed, Aspects of
mode} deatgn and project management, belleved to have contributed to the

suecess of the endeavour, are discussed tn detall.

A DECADE OF APPLIED GENERAL EQUILIBRIUM
HODELLING FOR POLICY WORK

by

Alan A Powall and Tony Lawson

b INTRODUCTION

This papor i3 malnly rutrespostive.  Dnle Jorganason anked bavid Vincent
and us to cooparate In producing an account of the axperfence In applied
general modelling of the Impact Project and fts maln sponsor, the
(Australlan) Industries Assistance Commlssion (IAC), Vincent's (1986)
contribution to this meeting of the Task Foroce gives a view from within
the largest publicesector user of the ORANI model (whose atandard form
is described by bixon, Parmenter, Sutton and Vincent (1962)). He tells
us how general equilibrium policy stmulations affected the advice given
by the Commission in a number of recent enquiries into tariffs and other
Industry assistance arrangements, and reports the tlght that the ORAHL
model has shed on Australia's currently most pressing macroeconomic

problem; namely, an almost unprecedented collapse In Lhe terms of trade.

In this paper we sesek to complement his account with 3

discussion of the following fssues:

(a) What arae the distinetive elements {n Impact's experlence which

account for the Project’'s success in having CGE modelling

used routinely In the policy advising procesa?
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(e} the identification of policy options which, according to the
model, would achlieve Important macroeconomic objectives (e.g.,
policles to fncrease employment without running Into further

trade balance or Inflation problems),

The applicattons chosen by the modellers also ldentify some of the key
aconomic {ssues perceived to have Influenced the dlireotlon of the
Auslrallan economy over the last 10 years; an ldea of the scope of these

fonugn 1s glven by the subjeol hondings of Table 2.1},

The emphasls on protection reflects not only the strong
Inatitutlonal links betwsen lmpact and the IAC, but also the importance
that has been attached to this toplc by applied economists generally in
Australta (on which we comment in Section 3). It should be noted that
although those studies indlcate Lhe extent to which different groups win
or lose from industry assistance, at the present stage of ORANI's
development, Important efflolency galtns from trade reform (e.g., via
scale effecta) are not captured, This is of practical importance since
ftt is not easy, ua::om:‘«. to Institute a reform If the outcome

appears Lo be a zero-~sum game,

2.2  Applicationa by the Industries Asslstance Commission

The use of CGE models by the IAC ia covered in some depth In the
companton paper by David Vincent (1986), 1In S.mum....msm..xa wae attempt to

glve some ldea of the breadih of applleations of the ORANI modoel,

Howadays the model Is used for most ;w.._.ox IAC inqulrtes in which
tnter-induatry or economy~uwlde effects may be Important, e.g., lron and
steel (EAC (1983a,b)), motor vehlcles (IAC (1978, 198ta)), chemicals and
ptastics (1AC (19860)), textiles, clothing and footwear (IAC (1986b))
and wood products (LAC (1981b)). 1In some Instances partial equilibrium

models with simlilar behavioural assumptions to the ORANI modal are used;

the results of these smaller models may in turn be used as an input Lo
the ORANI model. An example of this Is provided by the taquliry 1nto
Heavy Commerclal Vehicles (I1AC (198%)).

Acceptance of ORANI within the 1AC was gradual, Inltially there
was sceptiolsm, both about the model's ablllty to capture the tikely
effacts of changes In assistance to an industry on the rest of the

eéconomy, and about fts abllity to deal realistically with important

speatflo features of the Industry under review. The latter problem was

largely overcome by tho development of prooedurss to model auch

fndustrlies In greater detall while remaining within the ORAHI framework

(aee Vincent (1986)),

The model's treatment of Inter-industry and economy-wide effecta

was accepted more readlly for agricultural-~sector inquiries auch an

that Into fertilisers (IAC (19828, 1985a,b)., This rendier acceplance

reflects, In part, a consensus on the applicability of competitive
theory to behaviour in agriculture, as well as the relatively strong
detail on multiproduct agrioultural {ndustries buflt Into the standard

verslon of ORANI (Dlxon, Parmenter, Powell and Vincent (1983)).

The current lnqulry Into the taxation of petroleum products (IAC
1986a,d)) represents an fnteresting development of the use of ORANI i
the IAC,

n

Taxes on petroleum products are a significant source of
revenue to the Australian Government and are levied on intermediate

usage and final consumption, The model was used Lo analyse the eoffects

of theae taxes on tnternattional oompetitivoness and resource allooation,

taking itnto account the lmplications for the Government's net budgetary

position, as well as the effecta of tax exemptions on Intermediate naage.

These simulations required the addition of a large amount of flscal

detall to the ORANI mainframe. Such major modifications will be much

easter when current developments In computer packages (Pearson (1986))

coms fully on stiream,
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Toble 2.1 cont'd.

Application

Policy Simulations Conducted by:

Other Federal
Agencies

Impact -. Iac

(i1} - Hining
(resocurces
voom)

(141) -Tach-

njenl Chonge

{(iv) - brought

¥F. Mucro-
wsuonomic
Pollcy
- oxpnuding
netivity
without
infintion
or trade
hanlance
problamn

G. Othour
‘mployment
and Wnge
losuvs

H. lmmigration

1. Governnent
Taxes,
Churges and
Expanditure

]
Pixon, Harrower, Stosckel (1979)
powall {1977)
Dlxon, Parmenter,
sutton {1978)
Youell,
parmentor (1979)
Higgs, Parmontor,
powell (19684)

o

Pixon, Vincont (1980)" BiE (1981a)
Rimmor (1904)

Vincant (1983) Canmpbell,
Crowley,
pomurn {1963)
Pixon, Pownll, 1A¢ (1982¢)
Premontor (1979) v
pParmentar (19830) i
plxon, Powell (1964)

Pixon, Permontor,
Sutton (1970a)
Higgs, Parhem,
parmonter (1981)
powell (1985)

Horman,
Moikle (1985)

Cooper, McLaven (1983) 1IAC (1986a,d) BAE (1985)
Heasgher,
Agrawal (1986)

State Governwonts
& Regional Modellers

Academica/Graduate

Private Sect
Students srer

1ac {1981¢c)
Hadden, Challen,
Hagger (1982)

Fraser (1984,1906)

Bounell, Permonter,

fimmor (1905)

Chnllon, linggor,

Hadden (1983,1984)

Hiniatry of Bconomic
Davelopment, Vie.

(1952)

Hadden, Challen,
lingger (1983)
Purke (1983,1984)

Moagher, Farmenter,

Rimmer, Clements

(1985)

Cook, Porter (1984)
Higgs (1986a,b)

Horman (1981)

Parmenter, Moagher (1yns)
blxon, Mecbonatd,

Heagher (1984)
Foltonstein (1906)¢

Higgos (19860)

Corden, Dixen (1960)
Bonnell, Chew,

Pixon (1984)

Bonnell, Parmenter,
Rimmer, Scorgtle (1985)

Cook, DPixon (1982)
Dixon, Bonnell {1982)
Bonnell, Dixon (1983)

Caastle, Gueat (1980)
Hoagher (1983,1986)
Piggott (1983)

Parmenter, Meaghor (1985)
Chapmon, Vincent (1985)
Liew {1985)

Hesghor, Parmenter (1985)
Blampied (1906)

Higga (1986b)
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ORANI has also been used for more general studles of the effects
of protection and other economlo factors on the Australlan economy (IAC

(1977, 1979, 1982b,0)).

2.3 Appllcatlions by Other Commonwealth Agencles

Huch of the use of Impact CGE models by othor federal agencles
fa unpublished or undocumented, Some agencles have used Impact tralning
courses Lo develop the in-house expertise neceasary to carry out their
own appllcations. Host rely on the IAC, or ocoasfonally the Impact
Research Centre at the Unlversity of Helbourne, to do the analysis for
them. (The IAC has a formal responsibility to provide such assistance

to other federal agencles.) Many of the unpublished atudies of which we

know are listed in Table 2,2.

These applications again demonstrate the diversity of uses to
which the model has been put; but more Importantly, a glance at their
dates Indlcates that thia usage {3 growing., Thls reflects both
Inereased acceptance of nrc CGE approach to polley analysis as well as
the asteady diffusion of astaff with a training in CGE modelling (galned

In most casea at the IAC and/or Impact),

The major public sector user (other than the IAC) has been the
Burcau of Agricultural Economics (BAE), which has a long standing record
in applied economic rescarch and (until recently) a Director who Luilt g
CGE model for hls doctoral thesis (Stoeokel {(1978)). Several papers
publishaed by DAE officers are llsted I(n Table 2.1, They have used ORANI
to analyse the effects on agriculture of protection for manufacturers
(Crowley, O'Hara and Campbell (1962), Crowley and Hartin (1982), Quiggan
and Stoeckel (1982)), as well as the genoral economtc effeots of a ma jor
continent- wide drought (Campbell, Crowley and Demura (1983)). They
have also used results from ORANI fn aubmisaions to 1AC tnquirtes and to
the Economle Planning Advisory Councll (EPAC) (BAE (1984, 1985)), Other

studies are In progress,

Table 2.2 )

Summary of Unpublished Applications Carried Out for
Australlan Government Agencles

Appllication

Client

Farm costs of asslstance
Lo manufaoturing

Asslstance to agricultural
industries

Costs of Industry
asalstance to farmers
Price increases resulting
from the devaluatlon of
the Australian dollar

Expanslon of mining axports

Changes in world demands
for meat

Deterioration in the
Balance of Trade

Disruption in oll supplles

011 price rises

Effects of assistance
on migrants

Payroll tax exemptions
Distortions Inhibliting

food processling

Changes In the price of sugar
Production of alreraft

in Australlas

Increased road and ratt
transport charges

Varfous shocks on the
Australlan econony

Bureau of Agricultural Economioce
(BAE) (1985)

Submission by W, A HeKinnon, Chatrman, IAC
to (Balderstone) Working Group on
Agricultural Poltcy (1982)

IAC submisatlon to Technieal Group on
Farm Costs, Treasury (1985)

Treasury (1985)

BAE (1981)

BAE (1979, 1980)
BAE (1986) -

Departaent of Resources and Energy
{in progress)

Department of National Developuent (1978,
1979}, Treasury (Nattonal Wage Case 1980)

Submission by ¥.D, Caraichael, Chatraan,
IAC to (Jupp) Committes of Review of ‘
Higrant and Multleultural Prograss and
Services (1986)

Hininsterial Task Force on Long Term
Economie Grouth (1985)

BAE {in prograss)

Department of Business and Conoimer
Afratrs {(1979)

Australian Govermment Alreraft Industry

Study Group (1979), Hauker~31ddel oy
(1983)

Hational Road Frelght Industry

Inquiry (198%)

IAESR for Bureau of Labowr Market
Research {1985)

13
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graduates and teaching staff have all made contributions to the
Lheoretical framework, to parameterising the model, and to applyling It

to a large range of tssues.

There are 19 unlversitles In Australla, Economiats from 12 of
them have contributed to or made use of the ORANI model. Although In
part this refleots the mobllity of academlas asaoclated with the
original development of the model, it also reflects a wide reocognition
of the model's usefulness as a tool for applied economics, as well as

the Project's policy of open access.

The first applications emanated from universtties in Helbourne,
where the lmpact Project was betng developed, Relative to the
traditional effective rate concept, Maltzer (1980) demonstrated the
supertority of a practical CGE approach for explalining the resource
allocative effects of protection, while Norman (1981) was able to use
ORANE to attach some numbers to the famous Swan dlagram (1963) of

internal and external bLalance.

In the lale 'seventlies and early 'elghtties, Peter Dixon led a
strong team of CGE modellers at La Trobe Unlversity, whose work was
focused on the effects of structural change on different labour market
groups (Dixon and Bonnell (1982), Cook and Dixon (1982), and Bonnell and
Dixon (1983)), and on the eoffects of fiscal poltclies on (ndustries
(Meagher (1903)). This Interest fn flscal {ssues had precedent In the
work of Corden and Dixon (1980), who used ORANI to see I a cut in
hourty tabour costs made poasiblae by tower direct taxes could fmprove
employment without creating budgetary problems for the Australlan
economy. HMore recently, Chapman and Vincent (1985) used the model to
see If the removal of payroll taxes could be benaficlal.

The final strand of academlc research which we will mentton
examines varfous protective devices. Warr and Parmanter (1981) analysed

goverament procurement pollcles, while Warr and Lloyd (1983) estimated

16

the Impact of Australta's trade pollcles upon less developed countrles,
Work 1s In progress on the effeots of & 'Buy Australian' polley, which
currently has some official support, and Is the focus of direct actlion

by some trades unions (Horridge, Parmenter and Warr (1986)).

Hork at thoe IAESR over the last two yesars has focused on the use
of ORANL for short~run (Dixon, McDonald and Heagher (1984)) and long-run
(Dixon (1986)) forecasts, and the analysls of taxation (bixon (1985a)
and Heagher and Parmenter (1985))., Current work In assoclation with the
Impact team will extend the use of ORANI to analyse Income distribution
{ssues (Meagher and Agrawal (1986)). & steady astream of papers
analysing Ausatralia’a protection policy, International trade
possibllities and the agricultural seotor also has been produced (Dixon

(1985a,b), Dixon and Johnson (1986)),

2.6 Private Sector Applicatlons

To date, sponsorship by the private sector of applications of
the Impact models has not been great (and not all of what ts done gets
published), A number of reasons can be put forvard for this,

A conalderable Inltial tnvestment In human capital Is roquired,
Often, however, potential cllients in the private sector lack elther
the resources or the motivatton to make such an fnvestment. For those
seeklng more protection, direct lobbying activities may dominate as an

Investment opportuntty,

Second, an alternative model has boeen avallable. Although
Inadequately documented, {ts reported simulation performance suggoests
that it has a structure, closure and parameter settings which better
suft the predilections of certain customers. One outcome of this ls
that, on occasion, an IAC inquiry has been charsoterised as a ‘battle of
the models'. The last Inquiry Into the Passenger Motor Vehiole Industry

is 8 good example of this., The debate apread to the newspapers, radio,
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Table 3.1

Comparative Openness of the Australian Economy

Lo International Trade

Exports as a Percentage of GDP

Country (1984) Base Year Final Year Rate of Growth
{1955) (1984) (per cent per year)
Australia 173.8 16.6 13.7 ~0.7
Austria 6.3 17.0 24,5 1.3
Belgtum 78.1 30.8 66.2 2.7
Canada 336.7 15.5 26.8 1.9
France 489.9 10.1 19.9 2.4
Germany 613.2 14,2 28.0 2.4
Greece 33.5 7.6 .o 2.2
Ttaly 3184 7.7 21,1 3.5
Japan 1,157.5(b) 8.4 12.7(b) 1.5
Hetherlands 122.5 34.3 53.6 ‘.w
Hew Zealand 23.3(H) 26.2 23.2(b) -0.4
Norway 54,7 18.7 3.5 2.1
Spatn 161.3 7.0{e) 1h.6 3.1
Sweden 94.8 17.6 31.0 2.0
Unfted Kingdon 425.% 15.6 22.1 1.2
United States 3,619.2 3.9 6.0 1.5

Source: International Monetary Fund, International Flinanclal Statistics
Yearbook, 19085.

{a) Expressed fn bllltona (t.e., 10°) of U.S. dollars.

(v) Data are for 1983,

(e) Data are for 1960,

country of comparably small economic mass does International trade

account for such a amall share of economle activity?', Table 3.1

some pertinent statisties,
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offera

Australian economists, and Hew Zealand and other economists

resldent tn Australla, have contributed disproportionately to the theory

of international trade. {(Names springing readily to mind are Hax

Corden, Bob Gregory, Bharat Hazari, Murray Kemp, Peter Lloyd, Richard

Manning, lan HcDougall, Albert Schwelinberger, Pasquale Sgro, Richard

Snape, Peter Warr and Alan Hoodland.)

In other countries the IAC 13 being cited as an inatitutional

model for fnforming government opinlon, and the publtc, 'of the

consequences of government actions for specific tndustries? (e.g.,

Rivitn (ed.) (1984), clted by Gruen in the loreword to Rattigan (1986)),

Finally, the success of the ORANI toam led by Pater 4. Dixon has glven

Australian work on the use of CGE models (or the analysils of inter-

national trade a standing second to nona. Thia work Itself buiit on

Evana' (1972) CGE model of protection In Australla, which was sean

Internatfonally as a major ploneering effort.

Quention: MHave Australian economists become fascinated Hith

international trade (a) because, or {(b) in apite, of the fact the

Australia has so little of 1t?

We laok the expertise necassary to ansuer this riddle. What L]

can poilnt to 1s thae faot that Australfa had applled the Stolper-

Samuelson theorem (1941) to policy wmore than 30 years befora |t was

invented!

Almost from the earliest days of fedaration it was taken

a3 an artliole of faith by an impressive majority of Australfa's elected

legislators that tariffs were friendly to labour -- for more detalls,

see Powell (1982)., WNo CGE analysia of which we are aware o- inocluding a

cliometric study of the Colony of Victoria as It was tn 1880
(Strivardana (1985)) -~ supports this viewpoint., Living in this
topsy-turvy vworld, Australlan economlists perhaps have felt the need to

do battle on the tarifr front to reassure themselves that they have not
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be usable by as many policy analysts as possible. The recent {nit{ation
by Pearson (1986) of a research program to develop flexibls, portable,
compulter code for CGE analysts, already has enabled researchers at four
sites other than the Impsct Centre to Install, and to run, ORAHI on

Lhelr own mainframes,

LI} Strateglc Cholces

>

stmplified flow-chart tracing Important deslign deolsions Laken
carly fn the life of the Project 1s glven in Figure %.,1. We have
#lready potnted out that the IAC's management belleved that a
comprehensfve economy~wide analytio framework was essential to the
proper funcllion of the Commlssion. Economy-wide models then In use were

ater classified by Challen and Haggor {(1979) as follows:

(1) Keynes~Klein (XKK) Models, of which the work of
Wharton Econometrlc Forecasters (e.g., (1981)) is a

leading example ;

(1t) Phillips-Bergatrom (PB) Models, of whioh the
continuvous-time disequilibrium model of Bergstrom and

Hymer (1976) is a leading example;

(1ti) Halrss-Johansen (WJ) Models, whloh include all
applled general equilibrium work -- although Challen and
Hagygoer mado finer distinctions In a later version of
thelr taxonomy (1983). Below we simply use the CGE

tabel to deseribe this clans.,

The KK class was ruled out becauae the ad hoc approach to dlsaggregatlion

usually employed within it was Judged to be unsultable for the analysls
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anatyals, SNAPSHOT; and one for shorter term work, ORANI., The first of
these belonged to the mathematical programming class, and the second to
the Johansen class. SNAPSNHOT was used as a conslstency framework for
checking the implicatlons of foreseen technologlcal changes (Bureau of
Industry Economlcs (1981a,b); Dixon and Vincent (1980)); for the same
reasons as applied to Evana' earlier (1972) work, it did not lend f{tselfl
to the analysta of international trade. In SHAPSHOT a perfoctly
substitutable fmport was avallable for each local product; thls led to

uxcesslve *CHip-Tlop',

ORANI's development proceeded in parallel with SNAPSHOT. The use
of the Armington (1969, 1970) speciflication gave ORANI a much better
chanee of endogenizing tmports reallstically; moreover, we began to
perceive thal the latter model also could be used to produce 'snapshots’
of the cconomy In a relatively distant future yaar (10 or more years
away, say): in due course this led to the abandonment of SNAPSHOT. ..>=
additional reason for not golng on with SHAPSHOT was the realizattion
that the solution algorithm would have to be redeveloped with avery

non-trivial extension of the model,.

The account go far is at aboul the level of the second box from
Lthe top In Flgure ",1. Baslecally, we resiled from the use of the
mathematleal programming approach for reasons (a) and (e) listed in the
Figure, A third reason for o...:i.o:. vhich Peter Dixon amphaslzed from
Lhe beginning of the Project, is listed as (b) In Figure H,1: used
fncautiously, the programming approach can result In an economy~wide
objective function belng specified In a way which, whatever its merits
from a normative aeconomles standpolnt, is not satlsfactory from the
vievpolnt of positive economics. The problem s that the maximization
of such a giobal function may not be consistent with plaustvle micro
behaviour on the part of all agentsa. Thus SHAPSHOT was mm.m._:_:m_:

formulated as a mathematlical program with a global objective function.

Rlather, each agent's behaviour was spooifled and this information used
to define an equillbrium for the system; to develop an efficlent

algorithm for the solution of the model we then made use of mathematical

programming, Whlle this is no more than following atandard practice In
general equilibrium analysls, such practice was not alvays folloved by

members of the development planning school.

.3 Why Johansen?

The attractions of differentiable technologiensl and behavioural
functions caused us to arrive at the third box In Flgure 4.1, While
discontinuities are undoubtedly present in the real-world behaviour of
Individual agents, they are much less common in the observed behaviour
of aggregates at the level at whlch we were vorkling (about 100
fndustries and about ten occupations). We chose Johansennstyle
solutions for the three reasons listed fa Flgure H,1: (a) glven the
non-tinear structural form of a typleal neooclassical CGE model, moving
between closures n.“o:_a become a major exerclse ~- lor the policy work
planned with ORANI, however, floxibility of closure waas essenttal;
(b} neo-classtcal CGE models solved In the levels, tike thelr
forerunners in the mathematiocal programming school, raquire tallor~made
algorithma -+ these would have to be redovaloped with each change of

specification and/or closure of the model; and most fmportantly

(¢) Johansen-style solutions are much easler to explain to policy
makers than are solutions In the levels; moreovaer, Johansen-style
solutions decompose additively into elfects which are specific Lo the

tndividual component shocks,

To grasp point {c) it s not necessary to go beyond a comparison
of the Johanasen and the levels form of factor demand equations based on

CES technology:
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sharply on the pollcy shock. To these we would add (¢): 1t 1s batter
to attempt to crawl before entering an Olymplo marathon. (In fact,
contamporary developments with the ORANI model Include ILs extension to
forecasting; the first such applicatlion is reported in Dixon {1986);
Peter Dixon and Brian Parmenterts (1986) paper to thls Task Force

meeting touches on some of the methodologlcal issues involved.)

h.5 Macroeconomic Closure

Thae account 30 far has abstracted from two important aspocts:
(1) mavrocconomlc closure; and (11) long-run versus shorterun closure,
It has been clear at least slince the work of Patinkln (1965) that (t fis
not valld to visualize the economy as belng dichotomlized Into two
blocks, in the first of which are determined all real magnitudes and all
relative prices; and In the second of which are endogentzed only money
demand and the price lavel, The problem is that the determinatton of
all real magnitudes A.mw; levels where excess demands are zero) by
relative prices m‘pozm,_u suffictent to ensure equillibrium {n the money
market (the excess demand for money Is just the axcess supply of goods
(by Walras' Law), while the supply of money ls exogenous). Thus no
scope exlsts for a separate role for a purely monetary market; In
parttcular, such a market in lsolation could not determina the absolute
price level (for a fuller discussion, see Adams (1986)). The 'Impact’
paradigm as orfginally formulated (Powell and Lawson (1975)) did
postulate the soparablliity of the economy into a ‘macro' block, and a
‘micro' block; while no monetary or (inanclal varlables appeared in the
latter, real varfables (in particular, aggregate consumptlion and
fnveatment) did appear In the former, This formulation was developed
buacause ORAHL, as originatly oonvelved by Peter Dixon, laocked equallons
sufftctent to endogenlize aggregate consumption C, aggregate Investmont
1, and the price level P, in most pollecy-relevant closures of the model,

For short-run analysls, a model based on macroeconomice tdeas could be

32

used to endogenize C and 1, and thus to drive the mlcroeconomy, Hence
this approach made provislons for the possible non-neutrality of money

in the short-run, while Insisting that the disaggregation of the real

economy was fatthful to Walrasian ldeas.

ORANI's lack of macrocloaure meant that polioy analysts

routinely would have to set exogenously:

(1) ‘one of the price level or the exchange rate (as
numeralre),

{t1) one of the real wage or the aggregate level of
employmant ,

(111) one of real absorption {C+14G) or the balance of trade

surplus (X~M)' (Cooper, MclLaren and Powell (1985,
p. 115)),

This selection {a referred to as the analyst's cholce of a

'‘macroeconomic environment' under whlch to conduct his polticy

slmulations,

Contemporaneous with our work was the development by Peter
Jonson and corworkera at the Reserve Bank of Australlia of a small PR
model concentrating heavily on monetary and financial variables,
endogenizing about a dozen of thase, plus C, I and P, and not much alsae.
Wa borrowed the Bank's model (Jonson and Trevor (1981)), modified It
slightly, and dubbed the resulting model MACRO (Cooper (1983, p. 28)).
The alm was to use MACRO to provide ORAHI uith a short-run macroasconomi ¢
ctosure, As far as we are awars, nobody had previously attempted to
tnterface a maorodynamlc model with a comparative stattc one. This
presented a major Lheoretioal challenge which was solved In a serfes of
papers Ly Cooper and Molaren which are summarlized in Cooper, Helaren and

Pouell (1985).
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self-perceived needs, This la why the short-run closure was developed
tirst (in 1975). llowever, as explalned above in Seotion 4.2, there uas
also an Interest from the -beginnlng In the long-run conssquences of

tariff and other pollcles,

pixon (1978) had demonstrated early i{n the 1ife of the Project
that the exlisting class of CGE models, inoluding ORANI, was not suitable
for estimating the long-tecrm costs of protectlion. In particular,
however convenient from the viewpolnt of generating an easlly
tnterprolable economle story, the assumption of globally conatant
returns to scale inevitably meant that some of the most costly
consequences of protectlonlanm would be overlooked. Logleally prior to
our attempting to develop a CGE model allowing for acale effects was the
tidylng-up of some aspects of ORANI's long-run macrosconomlo closurse,
In particular, if a simulated shock injected in (say) 1980 resulted In a
much larger aggregate caplital stock la 1990, it would be necessary to
know houw this was achleved before we could underatand the implications
for the domestio economy. AL ona oxtroms, the growth In capacity might
have baeen [inanced entirely by domestic savingsi at the other, all of
this growth might have been finanoad by forelgn capltal inflouw, The
tatter would have lmplicattons for payments to service rentals on
capital -~ gross national product could well diverge substantlally from

gross domestic product.

To handle this problem within the contemporaneous differential
comparative (CDCS) statle framework requires that at least some
primitive dynamlcs be specified to 1ink the base periocd (e.g., 1980)
with the year (e.g., 1990) for whtch CDCS solutlons are computed -~ this
much 13 required to allow the negessary stock-flow accounting to be done.
A consiastent procedure was developaed on a prototype by Dixon, Parmenter
and Rimmer (1987h) and further explored by Horridge and Powell (1984},

resulting in an operational method for use on the full ORAN1 model
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(Horridge (1985)). This long-run closure Is now a part of the atandard
ORANI tool kit. It does not, however, cope with scale economles, He

will return to this lssue in Section 6.

5 MANAGEMENT ASPECTS

We belfeve that Impact would have had much less chance of

success Lf 1t had been attempted to run the Projeot:

(a) ontirely within & university;

(b) entirely within a government agenoy

(c) without full public documentation of data, methods, and
results;

(d) entirely In the federal caplital, Canberra;

{e) without detalled involvement of the pollecy-making
clientele in the dealgn atages;

{r) at anything less than a full arm's length from exacutive

government.

The Project (however flnanced) would not have prospered in a purely

academic environment for two reasons. Firstly, academic proolivities In

the chotca {and approach to the solution) of problems are blased towards
what {3 Intellectually novel, irrespective of the scope for application,
This bfas 1s not i{rrational in terms of career strategy -- papers
shoulng an original turn of mind are much more likely to lead to

academic promotion than papers whose immedlate usefulness is obvlious but

which lack creative novelty. This emphasts on 'pure research' may be

soolally Justified since, I{f universities do not take the long view, it

{s unlikely that any other institutlons will, MNevertheleas we belleve

that current practloes in the academic economics profession dlscourage

many talented researchers from the palnstaking kind of emplrteal

3
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(v) the academic connection inslasted on peer group assessment
of the quallity of the Projest's work through attempts at

referecd publlication.

Quite apart from quality control through peer group assessment,
full public documentation of data and methods was a praecondition for
acceptance (or for Informed rejeotion!) of the Impact policy information
system. Given the desire of many {nfluentfal people, both inslde and
outslide government, that such work should not contlnue, it would
othurwise have been relatively easy to discredit the Project by
commiaslioning secret assessments clalmlng that the quality of the vork
was inferlor. (In the early days of the Project, one of us (Powell)} was
shown {(but not allowed to copy) such a secret report which was
commissfoned by a very senfor bureaucrat with the express atm of
terminating Impact on the grounds of Incompetence., Fortunately, thils
move had been foreseen, and the Committee of Offlolals Investigating the
Project (see Rattigan {1986, p. 270)) also had in front of It the

opintons of some world leaders In economlo modelling.)

Canberra is a clty in which the concerns seen by the Government
as most pressing on a day-torday basls domlnate the amblence of the
civil service. It is not a good environment for basle research by
public servants on polley Issues. This Is well illustrated by the
mistake we initially made of holding ORAHI tralning courses ln Canberra.
Host of the (predominantly civil aservice) student partliclpants would
chagk Lhelr desks at B8:00 am befors turning up for lectures at 9:00 am.

If anything of significanca had come up, Lhelr span of attention for
cconomte analysis would have boen rveduced almost to zerop If they turaned
up at all at lectures, they would hurry back to the office at lunch time,
In the avanings, vhen they were supposoed to he dolng homowork, they
would instead be burning the midnight oll In an attempt to complete

of ftos vork. The tovation of the baslo resosroh and developmonl group

o

outaide of Canberra dld involve some loglsttic dirfCiculties; howsver,
such location auvay from day-to-day pressures In polioy advising did

allow a research amblence to develop.

The detalled involvement of clients in the dealign stage of model
bullding 18 no more than common sense. It ensured that the models when

completed could, and would, be used for pollicy analysis,

Keeplng basic research and development at arm's length from
executive government is another common-sense requlrement, When
political Imperatives are allowed to overrlde longer term professional
Judgments on questions such as when a model 1s ready to produce credible
policy slimulations, the wholse operation is put irreversibly at risk,
Impact had two levels of {nsulation from the executive: flrstly, the
convenling agency, the IAC, is an fndependent advisory body, not part of

the executlive; secondly, the Projeot was set up to provide tools and

human capltal development for policy advlisers, not to provide the advice
itaelf,

6  COHCLUSION AND PERSPECTIVE FOR

FUTURE POLICY MODELLING

At the beginnlng of this paper ws posed four questions, WHe are

now In a position to provide an answer to them in summary form,
Briefly, then, to what do we attribute Impact's success in establishing

CGE modelling tn Australia as a practloal pollioy tool?

First, both the sponsors and the resocarchers took data and

emplrical relavance to be of signal Importance. Second, quality controtl

wis asaured by very full dooumentalion and an open atyle of managomont
which Invited critieal feedback, not only from clients and protagonisats

In the poltoy debate, but from other modellers, Third, a productive

1
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(r)

(g}

(h)

Iimport-competing Industries, perhaps along the lines of the

Australian prototype developed by Cory and Horridge (1985),

the progressive relaxation of many of the technologioal
assumptlions of standard ORANI to inoorporate acoumulating
econometric knowledge on matters such as materlals-materials

substitution (see, e.g., Truong (1986)),

the extansion (malnly at the IAESR and the Impaot Researoch
Centre) of the ORANI framswork in order to map from the
functlional to the personal distribution of lnoome, and to allow
a start to be made on the welfare analysis of a wide variety of

polioles (see Heagher and Agraval (1986) for a progress report),

tnereasing attention to the labour supply slde of CCE modelling,
with emphasis on fncentives affeoting labour warket attachment
(see Piggott and Whalley's (1986) novel development, within a
CGE model, of the consumption and labour/lelsure declistons of a

household with two working partners),

by

(1) the development (at the TAESR, with Hew Zealand cooperatlon) of
an Australla-New Zealand CGE model, whioh focusses on trade

relations between the two countries,

and finally

(J) the difrusion of flexible and portable computer code, currently

under development at the Impact Researoh Centre (Poaraon

(1986)), for the solution of CGE models,

The inatituttonal environment in which theae developments take

place will alter, partly aa a consequence of (J) above, whlch will mako

It much easler for new applied CGE analyats to enter the field. This

may not, in the beginning, be all that advantageous, as relatively few

Australian economists have an adequate tratning {n CGE analysis, To the

extent that they can do so within an educational system whloh 1s badly

aquipped to supply a high level of professtonalism tn economics, we

would hope to see Australlian unlversities attempting to rectify this.

5
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