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Leong Liew, Monash University

1. INTRODUCTION

1

ORANT is a large, multisectoral model of the Australian eccnomy ,
designed primarily as a tool for policy analysis within agencies of
the Australian Federal Govermment.- Numerous applications of the
model to policy-relevant questions have been published.
results have been produced using a minimum of regional data, by
strictly ""tops-down'™ ailccations_of the economy-wide results to sub-
national {(usually State) levels.® An alternative approach to regional
modelling is the ''bottoms-up' zpproach which explicitly models ecoromic
activity at the regional level, links the regions in s multi-regional
framework, and derives cconomy-wide results as explicit aggregations
of regional results. Liew (1981) has adapted this latter aprcroach and
constructed a multisectoral, multi-regional model of Australia, using
techniques similar to those employed in the economy-wide ORANI medel.
Although theoretically appealing, the "'bottoms-up" method is very
costly in terms of data, requiring detailed information about the
individual regional economies and about inter-regicnal flows.

Regional

In this paper we report on the develcpment of nore detiuiled
regional modelling with ORANI, using a hybrid of the tops-down and

bottoms-up approaches. A crucial characteristic of ORANT is tnat,

although the structure of the model in levels is non linear, it is
* The authors are graterful to George Edwards, Martin Wallace and
Warren Jones for their assistance with data for this project.
I the paper

Any errors are the sole responsibility of the authors.

©" Sce Dixon, Parmenter, Sutton and Vincent (1982), hereafter relorred
to 1s DPSV.

"’ The model was developed as part of the Federal Covernment's inter-
agency, IMPACT Project, see Powell (1977).

See Dixon, Parmenter and Sutton (1978), IAC (1977), Dixon, Powoll

and Parmenter (1979).
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solved in a linear, percentaye change form. The model is therefore
Our current regional

readily amenabie to piecemeal modifications.
developments entail such modificazions. These take the form of
incorporating in the economy-wide model, industries which are defined
on the basis of their State locations as well as their input-outpur
classifications. If all the industries and final demand categories in
the model were disaggregated in this way, the result would be g
complere multi-regional model. Our current development is much more
modest - we have just separated ocut the Tasmanian components of some
industries which are important in he Tasmanian 2conomy. The aim is
to develop a model specifically de igned for the analvsis of the
etfects on the Tasmanian economy of policy-relevant changes,
emphasizing the inter-action of the Tasmanian wicth the national

economy .

The paper is organized as follows. In section 2 Wwe review the
experience we have had to date wizh regional modeiling. In
particular we compare the tops-down regional disaggregation methods
which have been emploved for ORANI, with the bottoms-up methods used
by Liew. OQur preliminary Tasmanian version of ORANI is described in

more detail in section 3. Section 4 contains concluding remarks.

2 A REVIEW OF ORANI-BASED REGICNAL MODELLING®

2.1 Tops-down regional disaggregation of ORANI results

S

Results from ORANT give considerable detail about the impact of
economic disturbances on different industrial sectors in the economy.
For many policy purposes, details of the regional impact mav also be
required. The methods which have 5een developed in order to meet this
need with ORANI have three convenient, but limiting, properties.
Firstly, they operate sequentially without feedback from the regional
computations to the economv-wide model. Secondly, the regional

results can be shown to be consistenat with the econemy-wide results in

the sense that the latter can be obtained by suitable re-aggregations
ts are produced using a

of the former. Thirdly, regional resul
minimum of regional data.

The simplest of the regional disaggregations methods that have
been used with ORANT assumes that the regional shares in the
economy-wide outputs of all industries are unaffected by the cconomic
disturbance being examined. This implies that if the economy-widc
model projects that the disturbance will increase the economy-wide
output of some industry by 10 per cent, then the output of thart
industry wiil increase by 10 per cent in each of the regions. The IAC
{1977) used this assumption to disaggregate ORANI results to the

NS4
DD
State level. Under the constant-regional-shares assumption, the

The solution method is based on rhat originally proposed for

cconomic models by Johansen (1%0)}. It is described in detail
in DPSV, chapter 5.

w

This secticn draws heavily on material prepared by Liew as part
hl

of his Ph.D. project (Liew, 1981%.

18
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of the regions.

fe
i fferences in the industrial structures

The standard method for disaggregating ORANT reosults to the
State level {see DPSY, chapter 6) is a medification of the me thod

first proposed by Leontief, Morgan, Pol ske, Simpson and Tower (19657,
hereafter referred to as LMPST. Industries denrified in the economy-
wide model are first divided into two distinct groups {national” and
"local") on the basis of whether or not their I

between regions. National industries are industries which produce
goods such as clothing, steel, etc., which are mobile between regions.
Local industries produce commodities (mainly services) which, for
technological orT institutional reasons, are not subje

regional trade. Zecause the main population c¢ente
States are located at greatl distances from the St
national-local dichctomy is very sharp for a Stat
industrial activity in the Australian economy. Stz
the ORANI-LMPST disaggregation model are derived in three 5Tages.
First the economy-widge model, ORANI, is run tO calculate economy-wide
projections, including projections for output levels of both the
national and local industries. he projected outputs of those

Next, T
jed as national some

.

ourpucs are traded

¢t to inter-

the Australian
ders, the
gregation of
sults from

t
in
¢ bor
disag
te te
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industries classif are allocated to the States by
exogenous assumption. The opvious option 1s to assume constant State
shares in the output of each national industry. Finally, State
output levels for the local industries are computed via State
commodity-balance equations foOT their outputs, i.e., equations which
set the supply of local commodities in each State equal to the demand
for local commodities in the State.

The three stages can be represented more formally as follows.

. . . 7
First, results are obtained £rom ORANI for

the percentage changes at the economy-wide

s of national (neN) and local (£scL)
the economic disturbance which is

(1) x» X (
level in the output
industries caused by
under investigation),

the economy-wide

g} (the percentage changes at
and local ({:h)

(i1 v
level in investment by national (melN)

industries),
(1ii) w., bi (the percentage changes in the wage rates and

employment rates of industry j - national or tocal - jedl,

O-. P . . . . I
1he description given here 1s a slightly simplified vevsion Ot thit
given in DPSV, chapter 6. In particular we ignore compiications
introduced by the provision in ORANI for multi-product industrics,

and by the explicit modelling of trade and transport margins.

-

Ny identifies the set of national ind

In our notation d
the set of all ind

the set of local industries and J

.,
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(iv) (3) +l ArCentad hanves
(1v Xp (the percentage changes
consumption of local {IzL) goods),
(s . . . .
(v) Ké ) {the percentage changes in the cconomy-wide 'other
', (mainlv demands by the government) for

o

final demands
local (£el} good 23, and
{vi) v - (the percentage change in the econemy-wide aggregarte
labour income}.
In the second stage, economv-wide outputs of national goods are
allocated to States according, for sxample, to the constant-State-
shares assumption.

=1,...,m, (2.1)

r . s . ; r.
where Xn is the cutput of industry n in State r, Dq is the base-
< 1
period proportion of aggregate output of industry n which is

produced in State r.

. . . 8
in percentage change form the zbove esquation becomes

xr = Xn for all neN, r=1,...,m. (2.2)

n

In the third stage the condition that State outputs of local
goods equal State demands is imposed,” 1i.e.,

r 1 r T (n .r 2 by
o= ) Agn) xn - Agﬁ) ’ <1 Afn) Yn
neN el . neN
2 3
2 T 3T S)r o =
T Ai(z) LA xi() , (2.3)
Lel,
for all iel, r=1,...,m,
ro. . e A {(3)r
where Yj 1s the investment by industry j in State r, X! )
. . - CoL Sir .
is the household consumption of good i in State r, Xg ) is
1

the other final demand for local good i in State r, Agg) is

the intermediate input of good i required per unit of good j, and
Lower case symbols are used to represent percentage changes in the
variables (in levels) represented by the corresponding upper case
symbols.

9. . . oy . ; .
Note that in equation (2.3} it is also assumed thar technology is
constant across the States, hence the absence of ''pf Superscripts
from the A coefficients. This assumption reflects data
limitations only.

"“’W-«»woﬁ,__m_, s e = e e e e )

-



.ehold

[
Ut
Nt

.

2) : . : .
Agf) is the input of good 1 required per unit of investment for
i

industry j. In percentage change form, equation (2.3} becomes,

- (2 r
N R R R
- nen M ZeL neN ‘
2 T ) 5
. 7 Bgz)r vy o g3t (S)r | 50T ng)l’ (2.4)
Lel
for all 1iel, r=1, m,

where the 8 coefficients arc the shares of the various demands in
the total demand for local good 1 in State r. Equation (Z.4) can
be solved for the percentage changes in State outputs of local
. . r T T (3)r (S)r

tries (t X, nce vy Y X. X,
industries (the 2 s) once Y., Yp, ;
explained in terms of ORANI economv-wide variables or in terms of the

and are

r,

Xp

s themselves.

Investment by industry at the economy-wide level is allocated
to the States according to the cquations:

»

v o= v of for all neN, r=1,...,m, (2.5)
n non _
and
T r
= gL = PRPR 2.
YK (YZ/XZJ XK , for all {€szL, r=1, , M, {2.6)

where Y. is the economy-wide investment of industry j. The

percentage change forms of eguations (2.5) and (2.6} are

T
= \ = YT
Yn Ya o for all neN, r=1,...,m, (2.7)
T T )
for all felL, r=1,...,m. (2.8)

Yo T Yp T Xp T ¥po

Household consumption of local goods at the State level is
explained by labour income in each State. It is assumed that

iy

L9

-

R Vr/V?fov atl =l,r=1,...,m,

A . . -
where XZ and V are cconomy-wide variables already dJefined and

n State v . The corresponding
s

T .
v is total labour income
percentage change cquation

i
i

v T o~
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3, ol vi, for all 2¢L, r=1,....m, (2.10)

where %, is the elasticity of the consumption in State r© of
4

local good ¢ with respect to the aggregare consumption of good 2,
ro. _ - ; ;

and Yz 1s the elasticity of the consumption in State r of local

total labour

~

good £ with respect to the share of State 7 in the

. - 10 . . . . 3r
income of the economy. Eguarion (2.10) does not tie down xé )

until State labour incomes are explained. This can be done by writing
T r
v = ) WoBo r=1,...,m, (2.11)

where Wj is the wage of a unit of labour paid by industry j, and

ro. . PO . A
8. 1s the emplovment of labour by industry i in State r.

In percentage change form, {2.11) becones

oo

vl o= (w, + by sT r=1,...,m, (2.12)
P TE BS M

r o - .
where S. is the share of industry i in the-total labour income

Equation (I.12) is still not sufficient to expliain the

of State r.
(3)r's . . - .
Xp without equations for percentage changes in State employ-

o T , . .
ment levels by industry (the bj's). The equations used in the

ORANI-LMPST disaggregation are :

b - xT = b, - x. . for all jed, r=1,...,m.  (2.13)

A
Ay
[N

In other words, it is assumed that the percentage change in employ- i

ment per unit of output in industry i in each State is the same ;
as the percentage change in cmployment per unit of output in industry :

j for the whole econony .

The last set of equations required to close (2.4) explain

. . . . T,
In implementing the disaggregation procedure az 1s assumed equal
ro. -
to ! for all £ and r, and Y, 1s user-specified.

. , . . . . . .
Note that this assumption is defensible only if changes in
factor prices are assumed to be constant across States. We

would expect this to be the case in the long run.

S
M S
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other final demands. These equations are

X(Sjr = X(D) QE £:=L, r=1,...,m, (2.1

T - . - .
where Qﬂ is the share of other final demands for local good £
(s)
o
L
other final demands for loczl good €. In percentage-change form,
{(2.14) is

which is purchased from State r, and X is the economy-wide

5)r 5 T ‘ . \
xé ) = xé ) *ap s for Qel, r=1,...,m. (2.15)
, T

The qﬂ’s are normally set exogenously to zero.

As well as accounting for differences in the industrial
compositions of the State economies, the ORANI-LMPST disaggregation
also captures intra-regional multiplier effects on the demand for
local goods. Data requirements arc minimized by the imposition of
the local-national dichotomy which, combined with the exogenous State
allocation of the national-industry outputs, obviates the need for
inter-regional flow data, and by the assumption that technology is not
State-specific.

2 Liew's bottoms-up multi-regional, multi-sectoral model! of
the Australian economy [MRSMAE).

2

Rather than modelling economic activity at the economy-wide
level and allocating the economy-wide results to the States, MRSMAE
follows the "bottoms-up' approach in which economic agents {producers,
consumers, etc.) in each State are separately identified and their
decisions with regard to output, investment, commodity and factor
demands, etc., are explicitly modelled at the State level, accounting
for inter-State as well as inter-industry flows. Commodities of the
same input-output categorv but from different States arc treated as
separate commodities which are regarded by users as imperfect
substitutes. Factor supplies can be modelled as State-specific,
industry-specific or mobile between States and industries. [f
economy-wide results from MRSMAE are required, they are obtained by
aggregation {across States) of the projections for State-specific
variables.

The structure of MRSMAE is a system of simultancous cquations
representing:

ate for inputs of

(1) the demand by producers in each St
from overseas;

commodities Ffrom each State and

(i1) the demand by nroducers in cach Srate for labour of
each of nine s!
machines and ¢

i1l groups, for huildings, for
or agricultural land;

e s . N
bks B TR L
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(iit) thedemand b¥ investors in cach State for inputs of
commoditics from cach State and from overseuas to
capital formation;

{(iv) the demand by houscholds in each State for
comurodities from cach State and from overseas;

(v) the demand by forcigners for exports of commodicies
from ecach Starte;

(vi) other (mainly sgovernment) demands for commoditiesg
from each State and from overseas {these demands
are entirely exogcnous) ;

(vit) the linking of the prices of outputs, units of
investment, CXporis and imports to the Costs of
current preduction, investment, exporting and
importing;

(viii) market clearing conditions for commodities of each
type and source, and for primary factors;

{ix) indexing faciliries which allow some factor prices
(wagc~rates, tfor example} to be indexed to the
domestic price level;

(x) the definition of miscellaneous aggregate varia
such as economy-wide and State price indexes,

state and gross-national products, aggregate S
and aggregate economy-wide employment levels, o

o

les
s

Producers' demands for commodities and primary factors
(equation types (1) and (ii})are derived from the assumption thar
producers minimize production costs subject to the preduction
technology illustrated by Figure 2.1. From the figure it can be
secn that imperfect substitution possibilities are assumed to exist
between material inputs of the same commodity class but from
different (domestic or overseas) sources; between labour of
different skill groups in forming aggregate labour inputs; and .
between aggregate labour inputs, aggregate capital inputs and inputs
of agricultural land. No substitution is allowed between material
inputs of difforent commodity categories; between machines and build-

_ings in forming aggregate capical inputs; or between material inputs,

aggregare primarv-facror inputs and other Costs. Where substitution
possibilities exist, a CES specification is adopted. Siumilarly,
investors (equation type (iii)) are assumed to be cost minimizers
and to face technological consiraints similar to those faced bv
producers except that they use only material inputs. The use of
primary factors in capital formation is accounted for via the use
of materials, especially construction.

Households in each State are assumed to maximize utility subject
to an aggregate-consumption constraint. Aggrevate consumption in
cach State is related to income accruing in the State. [n determining
the composition of the consumption bundle, all goods, both imported
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and locally produced, are imperfect substiry
fore, can substitute nor only between alter ive sources of the same
type of commodity (Victorian, NSW and imported texriles, for example)
but aiso berween different commodity types (textiles and automobiles,
for example).

es. Houscholds, there-
T

Foreigners' demands for Australian exports in MRSMAE are assumed
to be less than perfectly elastic. Like domestic users, foreigners
regard supplies of the same commodity type from different Stare
sources as imperfect substitures.

In the levels of its variables, MRSMAE (like ORANI) is a non-
linear syvstem. The solution method emploved is rhat pioneered by
Johansen (1860} {also adopted for ORANI} in which the equations arc
converted to their linear percentage-change form. The percentage-
change form of the model can then be represented as

Az = {2.16)

where z is a h x 1 vector of percentage-change variables and A
is 2 k « h matrix of coefficients from the linear equations. For
MRSMAE, the number of variables exceeds the number of equations
{i.e., h>k). h-k of the varizbles must be set exogenously. The
values for the k endogenous variables are obtained via

LAl (2.17)

z1 = —Al A 22

where &3 is the k x 1 vector of endogenous variables, z, is the

(h-k} ~ 1 vector of exogenous variables, and Al and A7 are correspond-
ing k x k and k x{h-k) submatrices of A. The coefficients of the
matrix A for MRSMAE consist Primarily of sales and cost shares
computed from input-output data, and of various substitution parameters,
Since inter-regional commodity flows are explicitly modelled, a multi-
regional input-output data base was required. With the scanty

regional data available, Liew (1981) used the method developed by
Leontief and Strout (1963) together with the assumption of constant
technology across the States to develop such a data base for Austlalia.

2.5 A comparison of the ORANT-LMPST disaggregation and MRSMAE

The main differences between the regional models discussed in
the previous two subsections can be classified under three headings
(i) the treatment of supply constraints, (ii) the modelling of demand
factors, and (iii} the range of issues which are amenable to analysis.

(1} Supoly constraints

The ORANT-LMPST disaggregation produces Statc-level results
without modelling State-specific factors for any industry. Industry-
OUTPUL projections are generated at the economv-wide jove] from QRANI,
accounting for a variety of economy-wide supply and demand factors,
including industry-specific supply constraints {e.g., industry-
specific land and capital supplied). The State location of "national-

Ak S i




industry't outputs is entirely exogenous, whilst State outputs fer t
"local" industries are determined by demand factors alone, via Stat
input-output computations. The latter implicitly employ the assump-
tion that factor-price changes are CONSTant across States {see p.o,
footnote 11),i.e., that primary factors are mobile between States.

he
e

issumed .
4noers A central characteristic of MRSMAE, on the other hand, is that
2 the State outputs of the model’s industries are determined simulta-

neously, by supply and demand factors all of which are explicitly

specified at the State level. These can include State-specific, zs

well as industry-specific, supply constraints. [n generating the
lturs

g results discussed later in this subsection, suppiles of agricult
ioare land were assumed to be industry- and State-specific, buildings wer
e State-specific but mobile between industries, and both labour and
machines were in excess supply.

[2.16) (ii) Demand factors

Using the ORANI-LMPST method, mno information is required about
the regional structure of demand for the products of national.
industries because the location pattern of output changes for
industries is assumed to be independent of changes in the regional

pattern of demand. Tra

thes

1

v

For the outputs of local industries, only intra-
State demand is allowed. MRSMAE containsa detailed modelling of the
State pattern of demand for the outputs of ail industries, founded
on the assumption that users of commodities in each State regard
supplies of any commodity from each State as imperfect substitutes.
$3ond- : In fact, the amount of inter-State demand in;ludedlin the data base

’ for MRSMAE for the products of those industries classified as local
in ORANI-LMPST is very small.

the
ameters. (iii) Range of analvsis possible
mrivi- .

' The ORANI-LMPST disaggregation facility was designed only to
¥ give projections of the effects at the State level of disturbances
ang originating at the economy-wide level. Events at the State level
“Ta have no feedback to the economv-wide results using this method. [t

iia.
is therefore not possible to simulate the effects on the economy of
disturbances originating at the State level. Limited .scope for
introducing State-specific aspects of exogenous changes under
investigation does exist via the exogenous State allocation of

in output changes for the national industries. In generating the State
25 results discussed later in this subsection, we in fact assumed that
demand State's shares in the outputs of national industries were fixed. We
515, could equally well have introduced exogenous changes in these shares.
MRSMAE, in contrast, is applicable to the analysis of disturb-
ances arising at the State, as well as the economy-wide, level. Most
of the model's variables have explicit State dimensions, and these
Y- State variables can be set exogenously, allowing the introduction of
WUNT, . State-specific shocks. The interactive nature of the multi-regicnal
:, : model allows projections of the effects of such shocks on all States
' and on the econcmy as a whele.
nal-




3 In each of dimensions (i) - (iii) above the specification of

; MRSMAE appears theoretically superior to that of ORANI-LMPST. MRSMAE
g provides a more general treatment of regional factors and is able to
3 address a wider range of regional policy issues. These advantages

however are not costless. Adding the State dimension to a multi-

: sectoral model of the Australian economy expands the size of the model
3 alarmingly. For example, if n industrial Sector are to be

B distinguished, n*® intermediare commodity flows must be explained in

the economy-wide model. For a multi-regional model identify%ng the

3 6 Australian States, the number of interemdiate flows is 36n-. In

3 order for the multi-regional version to remain manageable, some

kK ooy . - 3 T : :

~ sacrifice is usually required, as compared to the economy-wide model,

in the degree of detail with which inter-industry relationships are
rial

modelled. MRSMAE, for example, distinguishes only 30 industrial

3 sectors whereas ORANI-LMPST has more than 100. 1In addition ORANT

3 allows for multi-product industries, contains a detailed modelling
3 of the relationship between producers’ and purchasers' prices, and

é allocates investment across investing industries endogenously. None
5 of these features is included in MRSMAE.

3 A related problem with the multi-regional model is its heavy

demand for regional data, especially data on inter-regional commodity
flows. No consistent set of data from primary sources on inter-

regional flows is available for the Austraiian economy. As explained
in subsection 2.2, Liew had to resort to gravity methods to generate

the required data.

1

Rl e s

Finally in this subsection we compare some results from MRSMAE
and ORANT-LMPST. Table 2.1 contains results from the two models
showing the projected effects of a 25 per cent across-the-board tariff
increase on gross products and aggregate emplovment in each State and
for Australia as a whole. The simulations from which these resuits
are taken are described in detail in Liew (1981, chapter 3) (for the
case of MRSMAE) and DPSV, chapter 7 (for the case of ORANI-LMPST).

: The assumptions concerning the econcmic environment for the economy

3 as a whole are broadly similar. In both cases capital constraints

‘ were imposed, although for the MRSMAE simulations these are region-

(but not industry-) specific, whereas in ORANI they are industry-

; specific. Labour markets were assumed slack and real wages fixed in

E both sets of simulations. Another assumption common to all the
simulations is that changes in State consumption shares fully reflect

changes in State shares in labour income.l? For ORAMNI aggregate

kb AL

o

g domestic absorption was held Ffixed. In the MRSMAE simulation the

3 consumption portion of aggregate absorption will have changed in

. proportion to the economy'’s aggregate gross product. As can be seen
; from the table, only a small change in GNP is projected, hence only
3 a small change in aggregate absorption is experienced. +°

E 12. ro. . o

3 The parameters Y{ 1n equation (Z.10) were all set equal to 1.

13. . ’ . .
This should not be taken to imply that the costs of protection
are small. See Dixon (1978).
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TAZLE 2.1 PROJECTED PERCENTAGE EFFECTS Qf A 25 PER CENT, ACRCSS-T:
TARIFF INCEERSE ON GRNSE STAT D INLICIES OF
EAPLGYAENT FROM MESMAD AN GRANT -1MPST. ‘

_(a : : : Am T upes
gpg (3 Projections frem CF ANT-LNPSTY

Gross Irdzx of Gross Index of
State Product AyAToIATE X Product rggregate
T lovent | Cmoloww

Yew South watesS) -0.06 -0.0% -0.11 -0.18

Victoria 9.00 0.27

o

W41 0.38

1o
ERE - Queensland -0.10 -0.48 -0.%0 -1.06
hY

: ’ South Austmli:(d’ -0.03 0.06 -0.06 -0.1

Western Australia -0.13 -0.72 ~0.6¢

-g.07 -0.51 : -0.53 -6.55

<0.05 ~-0.08 -0.12 -3.1

(a) Extracizd feam Liew [1951), Tabls s.7

(b) Extracted from DPSY, Tablie 45.7.

(¢} Includes the Australian Capital Territory.

. (d} Includes the sorthera Territory.
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Both sets of projections suggest that, due to the severity of

the cost-price squeeze on the export sector,

cause a small fall in aggregate employment and gross product. The
rankings of the State results are very similar in both models. Both

project output and empliovment gains for Victoria (the State with the

heaviest concentration OT import-competing industries) and losses in
! p g

all other Stares, especially Queensland

and Western Australia (both of

which rely heavily on export activities). [n all projections the

berformance of New South Wales is close

to that of the economy as a

whole. This is because the economy of New South Wales constitutes
a large share of the nariona!l gconomy and is very diversjified.

The major differenc
Table 2.1 is that there i
in the gross-state-produc
ORANI-LMPST. This is exp

considerably
ults from

o
s
T
fa

ey

-
n
N

S

curves are thercfore less ei
greater richness available f
for individual industries at

[
v

is
ron
Tl

aggregate variables presented in the table.

3. A PRELIMINARY TASMANTAN VERSION OF

between the two sets of projections in

less diversity across States
MRSMAE than in those from

>

ed by the existence of State-~specific

factor constraints in MREMAE.  The implicit aggregate State supply
ic in MRSMAE than in ORANI-LMPST.

m MRSMAE in explaining output results

he State level is not revealed by the

ORANT

3.1 A hybrid bottoms-un, tops-down strategy

In subsection 2.3 we noted that both strands of ORANT-based
regional modelling developed to date have some unsatisfactory

characteristics. The added complication of the regional dimension in

Liew's MRSMAE force some compromises with respect to the range of

inter-industry phenomena which could be
are not available to support a complete
Australia, even at the 6-State level of
the other hand, the ORANI-LMPST package
range of regional forces, in particular
the regional location of output changes

accommodated. Primary data
multi-regional model for
regional disaggregation. On
accounts for only a limited
it has nothing to say about
for those industries

classified as narional. At the same time it was shown that, for one

important issue (namely the effects of

across-the-board tariff

changes), the broad features of the State results were not funda- -
mentally changed by using the full multi-regional approach (MRSMAE)
rather than the theoretically iess satisfactory tops-down regional
disaggregation (ORANI~LMPST). 1in this section we will describe how

=

we are taking advantage of the scope for making piecemeal modifications
in ORANTI4  to introduce more region-specific characteristics into the

model. At the same time the formal tops-down structure of the
ORANT-LMPST procedures is rerained to complete and summarize State

projections.

The key to the inclusion of regional detail in ORANI is the
recognition that there is nothing in the model's theoretical design

the tariff increase will

The

14.

subsections 1.8, 8.2 and 36.2.

See P.2 above. The peint is discussed in more detail in DPSV,

!
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tions
the

industries must be defined only by conven-
Sicmcions - regional criteria are odqually

s
ne

which dictates that its
tional input-output clas:

acceptable. The first development of this kind with ORANI was ¢
respecification of the model's agricultural sector. The preduct
based input-output definitions of agricultural industries were
replaced by definitions sased on the Bureau of Agricultural Economics
geographical zone categories. In the new definitions, rhe pastoral-
zone, the wheat-sheep zone, the high-rainfall zone, and northern beet
production are identiried as agricultural industries.® The deveiopment
described in this section employs available Tasmanian input-output

data*® to distinguish some separate Tasmanian industries in ORANT,

each with their own State-specific sales patterns, cost structures,
etc. The aim is to produce a version of ORANI specifically designed
for use in policy analysis for the Tasmanian economy. This version
the Tasmanian with the national eccnomy
alysis of the impact of esconoav-

emphasizes the interaction of
and is especially useful for the an
wide disturbances on the >state.

In terms of the ORANI-LMPST procedure described in s
2.1, we have cut intoc stage one of the package and modifie
economy-wide model by separating out some selected Tasmanian
wnational” industries from the respective economy-wide industries.
For example, instead of having an economy-wide industry called Ct
Farming Export we have split this industry into two sub-industries,
Other Farming Expert Mainliand and Other Farming Export Tasmania.
What happens to Other Farming Export Tasmania in response TO some
economic shock now depends on the Tasmania-specific sales pattern and
technological characteristics of the Tasmanian component ot Other
Farming Export. Stages two and three of the ORANI-LMPST package can
then be computed as sefore, except-that for the new Tasmanian
national industries, the allocation-of output changes to the State
ceases to be arbitrary.17 For example, the change for Other Famming
Export Tasmania is allocated encirely to Tasmania and that for
Other Farming Export Mainland entirely to the mainland States.
Previously the response of the Other Farming Export industry in
Tasmania would have been determined in ORANI-LMPST with no aliowan
for the differences between sales patterns, technological characte
istics, etc., of the Tasmanian and mainland components. Yet, such
differences can be gquite large (as will be shown in sectien 3.2)
and may be expected to cause differences in the responses ot the

ce
-
T

15. See Dixon, Parmenter, Powell and Vincent (1979). -The region

i
implications of this development and its potential for fut
extension were discussed in Dixon, Parmenter and Vincent (

16. See Edwards (1977) and Cdwards et al.(1981). An important tfcature
of these data from the point of view of multi-regional modeliing
is that they employ ASIC-based industry classifications, and
definitions which are broadly compatible with those used by the
Australian Bureau of Statistics in the preparation of tts national
input-output accounts. In our study, Edwards' 1968/9 data were
used to disaggregate ORANI data based on the ABS tables for the
same vear (see ABS, 1977).

17. . . -~ = .

In subsection 2.1 we argued that stage 5 of our proccaure <
for geographicul reasons, be expected to produce reliable S
results for the local industries.
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Tasmanian and mainiand industries to cconomic disturbances. Results
from our Tasmanian version 0f ORAMI will indicate the likely extent
of these differences.

2 Criteria for the separation of Tasmanian national industries

[72]

In principle, we could use Tasmanian input-output datz to
separate all national Industries in ORAN] into their Tasmanian and
mainland components. However, the pavoff from disaggregation will
be lower the more similar is the Tasmanian industry to its mainland
cquivalent, and the smaller is the industry as a share of the
Tasmanian cconomy . [n the first case, there will be nothing in the
cconony-wide model to cause the Tasmanian industry to react 18
differently from the economy-wide industry to an cconomy-wide shock.
We will do just as well, therefore, by assuming that Tasmania rctains
a constant share in the industry's sconomy-wide output (cf. equation

2.2)). In the second case, the impact of an economic disturbance on
the Tasmanian c¢conomy as a whole depends écry little on the response
of the particular Tasmanian industry.

For the purposes of this preliminary Tasmanian version of ORANT,
time and computing constraints have forced us. to minimize the changes
made to the structure of the model. In particular, the range of
region-specific phenomena accounted for in the preliminary model is
limited because

(1) no attempt has been made to accommodate region-
specific primary factor supplies except to the
extent that industry-specific factors are included
for regionally defined industries; :

and

(ii) except for houscholds, users of good 1 (say) are not
allowed to substitute directly between supplies from
Tasmanian and mainland sources. The structure of
industry j's demand for the outputs of the regionally
defined industries which is dictated by the existing
ORANI theory is illustrated in Figure 3.1, part (a).
Both Tasmanian-produced good i and mainland-produced
good i compete with imports of good i (according to
separate CES substitution possibilities), but not with
each other. We have split the imports of good i in the
ORANT data base into imports competing with Tasmanian-
produced and mainland-produced good i so0 as to give
each user the same import share in his effective
usage of Tasmanian good 15 as he has in his effective

usage of mainland vood i-: Note that. notwithstandine

18. . . . .
Of course, even in this case, disaggregation would allow the

imposition of shocks specific to the Tasmanian {or the mainland)
industry.

19. : . . C e .
The two substitution clasticities have also been set equal.

e
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the absence of dircct substitution possibilities, the
share of Tusmanian production reiative to that of mainland
production in a user's effective usage of good 1 will
change if their relative prices change. The rcason is
that the extent to which imports displace Tasmanian
production will differ from the cxtent to which they
displace mainland production. A preferable specificuation,
similar to that usecd in MRSMAE, is illustrated in part (b)
of Figure 5.1. Herc, inputs of good i from all three
sources arc allowed to be substituted directly for each
other. Such a treatment could be incorporated in

future versions of the Tasmanian model.

Given these limitations, differences in the responses of regionally
defined industries in ORANI will he caused primarily by differcnces
in sales patterns, especially export shares, and by differences in
labour shares in totai primary costs. After examining thesc factors,
we chose 6 industries0 for which to make the Tasmania-mainland
disaggregations in the preliminary model. These are listed in Tabic
3.1 together with the relevant export and labour shares. In total
these 6 industries account for about 35 per cent of total value
added in Tasmanian national industries. ‘

5.3 Data requirements

The input-output data-base for ORANI is illustrated in Figure
3.2. The data requitements of the version of ORANI used for this
paper are simplified bv the fact that only 8 commodities are used
as margins services in the data base, and because only the totals

5

down the columns of the pairs of matrices (Ki’ Pi) and (Li’ Qi)

for the non-zero mark-up commodities are required, not the full
matrices. ' For each of the 6 regionally disaggregared industries
in the Tasmanian version, we need a disaggregation of all the required

elements in the relevant columns of A, F, hl’ Pl,...K ,U,V,@;X
and B, G, Ll’ Ql’ ..... , Lg+1’ Qg+1'
of the relevant Tows (i.e:, those corresponding to the outputs of the.
split industries~}) 0f A, B, C, Dand E. The corresponding rows

of the matrices (F, G, H, and J) are split so as to maintain the
constant input shares described in subsection 3.2, part (ii). The
rows of I were split in proportion to the splits in the row totals

P
g+l el
We also require disaggregations

Lo

of the four imports matrices. The rows and columns of Y were also
disaggregated.

20. A further reason for limiting the number of industries chosen was
that, for computing simplicity, we did not wish to change the
dimensions of the model. For each new industry distinguished,

we made an offsetting aggregation clsewhere in the data base,
mainly in the public-scctor industries.

Note that all the split industries in the preliminary model
are single-product industries.

PYROR SV,

———
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The tequired row and column-splits were made using informution

from Edwards'
In addition, numerous discretionary judgements were required on the
part of the authors. Thie reasons for this include the following:

(i} Edwards’ tables distinguish only 45 industrial scctors
compared to 112 in ORANT; :

interstate and overseas imports allocared to users in
Edwards' tables arc not distinguished by commodity

category;

(iii) 1interstate exports arc not allocated to users in

(iv) interstate imports in the Edwards' data may include
some overscas imports routed via the mainland and are
valued cif, i.e., inclusive of trade and transport
margins required in transferring them from the maintand;

(v) no data were availablc on the occupational structure of
Tasmanian industries;
(vi}) no data weTe available on the commodity

structure of
capital formation in Tasmanian industries.

In making these judgments we used information from various
publications of the Tasmanian office of the ABS, From the 1977/8
input-output tables prepared by Edwards et al.(see Edwards et al.,
1981), and from ORANI's economy-wide data basc.<=

4. CONCLUDING REMARKS

we have reported on recent progress in the

In this paper
[ which we

development of a preliminary Tasmanian version ot ORAN
to economists rcquiring analysis of

anticipate will be of use
issues, especially analysis of the ctfects

Tasmanian economic-policy
of economy-wide disturbances on the Tasma
the view that, for this purpose, what is
modelling of the structure of important scctors
economy and of the interaction of Tasmanian industries wit
Modelling the interaction of Tasmania with other

required is sbme detailed
in the Tasmanian
h the

mainland economy.
Australian States individually (i.c.,
would scem to be of lesscr importancc.

In subsection 3.2, we identified a number of limitatious in
structure underlving our preliminary model. ORANI
flexible to be readily amcnable to the modificutions
in futurc versions of the

the theorctical
is sufficiently
required to overcome thesc limitations

1968/9 Tasmanian input output tables (sev Bdwards, 19773},

nian cconomy. We have taken

22. . . . .
For further details scc [liggs, Parmenter, Rimmer and Licew (1981}

a full multi-regional framcwork)



bl

i Edades

sl de i 76, L yeidi s 1 R R P

e A ¥ L ki 3 s N ANTR

ot T

ks

e 3 i 30 AT AR Bhiae a5

diccnsk R LG Wt

Tasmanian model. Additional detail about the Tasmanian cconomy could
also be included. The strategy which we have employed is, of course,
cqually suitable for the devetopment of versions of ORANT for any of
the other Australian States. The main problem is data generation.

At this stage, comput.et ton of the pretiminary Tasmanian mode]
has not heen comricted. A section containing results of simulations
with the model will bo added ro this paper as soon as they are
complcted.
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