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EXECUTIVE SUMMARY

e The main part of the report presents simulation results from the MONASH-Sugar |
madel on the effects of removing the tariff on raw and refined sugar in 199708,
This; ; : '

o reduces the price M sugar to users; in the Australian market by about 10 per cent or
$37 pei tonne; and
¢ reduces the prices received per unit of output by eanegrowers and millers by about
1.7 per cont. ‘ ‘
o It is found that by 2007-08 this would
- o reduce the real value of output of cane growers and millers by about 4.5 per cent
tor $215m in 1994-95 prices) from what it etherwise would have heen:
o roduce the real value of raw sugar exparts hy 6.0 per cent ($132m m 1994.95
5 prices) from what it otherwise would have been; ,
* increase economic welfive annually by about $1m in constant li)*MJ)" ¥ prices:
o increase annual output in supar refining by about 0.4 pur wnt Whn in 1994-95
prices) from what it otherwise would have been;
@ increase annual output in Australia’s soft drink. confectionery and beer industries
by small amounts (between 0.03 and 0.05 per cent): and

e reduce Australia’s real exchange rate from what it otherwise would have been,

- allowing expansion af exports in mining, agriculture and non-sugar manufacturing
to replace lost sugar exports;
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L INTRODUCTION

Australia 18 the world’s largest exporter of raw sugar. All of Australia’s sugar
exponis come from Queensland, which supplies over 90 per cent of Australia’s raw
~sugar ontput, The rest is produced in New South Wales and Weste'n Australia,

Queensland sugar producers are subject to significant regulation by the state
Government (see -Industry Commission, 1992, chapter 4). Part of this legislation
bestows to the Queenstand Sugar Corporation (QSCY sole acquisition and marketing
rghts over all raw sugar produced in Queensland. The legislation also gives the QSC
respansibility for storage and shipment and mr the dlstrﬂmunn of proceeds lmm sugar
sales to millers and growers,

The (‘mmnmmcalth Government's involvement in the sugar industry is Jimited

to the provision of an import tariff on raw and refined sugar, The current rate is $35 per

tonne {equivalent, currently. to an ad valorem rate of amund 15 per cent). For imports

from developing countries. such as Thailand, the tarift is reduced by 3 5 per cent of the
fob price.

State - and (’mmﬂouwc alth regulation of the Queensland Mlgd' mdustn is

currently under review.! This paper seeks to assist the review by shedding light on some
of the economy-wide effects of the sugar tariff. In so doing, we extend work done by the
Industry Commission (Industry Commission, 1992) on the effects of all regulatory

arrangements, including sole acquisition rights and single-desk marketing. Other papers

examining aspects of sugar regulation include Edwards (1993), Australian Bureau of
Agricultural and Resource Economics (ABARE) (1991), Dixon and Johnson (1988),
Borrell and Wong (1986), and Borrell and Lawrence (1984).

Our modeling framework is described in section 2, The projections are discussed
in section 3. Concluding remarks are is section 4 ‘

ICurrent Queensland government regulation was established under the Sugar Industry Act of 1991. At the
time of the Act's introduction, it was agreed that the Iogislation would be reviewed in 1996, This review is

being conducted hy a Working Party comprising industry representatives, representatives of sugar users

and representatives from the Commonwealth and Queenstand Governments. The Boston Consulting
- Group (BCG) has been commissioned to undertake any analyses required by the Working Pmy. An
carlier version of this paper was commissioned by the BCG.,
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2. MONASH-SUGAR L
Our onalysis is based on projections from a specially built version of the
MONASH miodel, called MONASH-Sugar. '

MONASH is a 114 cmnnindityll 12 iml\mry model of Australia (Adams ctal.,
1994) . It is a descend it of ORANI (Dixon et al., 1982) which has been applied in -
Australian policy debates since  the 19705 ORANI is a (T‘mn[mtaihle General
Equilibrium (CGE) model. 1s equations capture the direct and indirect relationships
between industrics and final users (consumers, exporers, ete.) arising from the flows of
goods and services, and the cconomy-wide constraints on resources such as capital and
foreign exchange. Markets are madeled as being perfectly competitive. Consumers are
assumed to be always maximizing utility, while producers ure assumed 1o be
minimizing costs subject to constant relurns o seale production technologies.’

“The main theoretical extension in MONASH relative to ORANI is dynamics.
MONASH produces  sequences ol annual - solutions  connected by accumulation
relationships for capital stocks, ORANI, on the other hﬁmh is 2 comparative static
model. It shows for a single year the differences produced in the economy by changes in
taxes, tariffs and other exogenous variables. '

The building of MONASH-Sugar involved two main tasks,

(h lhn*dopnu«*m of a special-purpose datubase. The stanuard version of MONASH
and ils database inchides canegrowing, sugar refining and milling in two
miscellancous industrics, 6 Quiter expoii-related farming and 25 Other food
products. Industry 6 includes suggr cane farming. while industry 25 includes sugar
milling and refining, Our first wask was to disaggregate the database to create five

pew industries: Swgar cane farming, Other export-related farming nec., Sugar
milling, Sugar refining, and Other food products nec. ‘

(2) Addition of equations capturing the wnique features of the sugar industry. The
standard version of MONASH makes no allowance for the sugar tariff nor for the
arrangement by which Queenstand millers make delivery payments to growers.

2 or an overview of ORANI applications, see Powell ind Snape (1993). ‘
! There are several CGE models incorporating imperfect competition in commodity markets (seé Dixon

. and Parmentar, 1996). However, at this stage the literature docs not provide an altemative Lo the

competitive paradigm which generates superior results on citier formal statistical criteria or on an

informal plausibility bass.
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Our second task was 1o incorporate into the theory of the model these special
arrangements, ‘ :

2.1 Database V
The MONASHESugar database relates to the year 1994-95; the base year for our
projections. It i argamized i two separate files. The first contains input-ontput data for

1994-95. These data provide the basis for computing initial cost and sales shares for:

“industaes and their products, The second stores elastienty parameters which are myvariant
wiime, ‘ R ' '

~The starting point i the construction of the MONASH-Sugar database was the

MONASH database for 199091 The construetion involved disaggregating the existing
data, to separate out cane growing, raw sugar millmg and sugar refiniag from their

parent setivities. The dinaggregated databiase was then updated from 1990-91 10 1994-95
hy maedel simwation. Table 1 matches the parent dustries wentified i MONASH wath
the disaggregated commodities o rentidied in MONASH-Sugar

Table 1: Sugar Industries in MONASH and MONASH-Sugar

MONASH  MONASH-Sugar
 Other export-related farming s Sugar cane growing

IMONASH mdustry &) I lNASH»Sug&r industry 6
' ‘ ‘ ~Other expogt-related farming {nec)
tMONASH: Sugar mdustry 7)

Other food products ~ Raw sugar manufacturing
(MONASH industry 25) {MONASH-Sugar industry 26}
' ‘ Refined sugar manufacturing
(MONASH-Sugar industry 27)
Other food products (nec)

~ (MONASH-Sugar industry 28)
Note that the newly defined industries are national industries. That is they cover all
growing, milling and refining establishments in Australia, not just establishments in

Queensland,

The disaggregation of the 1990-91 input/output file proceeded as follows.

* Details of the construction of the 1990-91 MONASH input-ouiput file is given in Dison and McDonald
0992,
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For sales, the primary source was the input/output section of the Australian
Bureau of Stanstics (ABS) who provided unpubhshed sales data at 8 very detailed
, mmmm‘m level for 1989-90 and previous years. These data were used o make the
inftial spht of the sales of MONASH industries 6 and 25. Adjustments were then made
in tight of supplementary wformation from ABARE (various issues of Australian
Quarterly and unpublished data supphed on a personal basisi, from Warren Males of the
QSC and tron the Industrs Commussion (1. These changes related primanly to sales
to final users tconsumption and exportst. The most sigmficant adjustment was to
consumption sales of retined sugar. The sunal spin xug;.axtc:d that mmumpmm s share
n ttal sales was 46 3 per cent. Subsequent ch\mgm rﬁduwd this to 23.4 per cent.

Data for sphitting costs were more hfficult to obtain Intal splits were done by a
simple pro-rating procedure usimg the wtal sales of each disaggregated mdusiry. This
Jeaves the disaggrepated industries with the same cost structures as their parent
industries. Adpustments were then made using nfopmation foften qualitzmm from
published ABARE and IC reports, and from the annual report of the QSC. Further
refinements were enabled using confidential data supplied by the CANEGR(OYVERS
and the Australian Sugar Milling Council I)au from the latter came partially Imm a
xpwmlh commissioned survey.

In mmmst to our work on the input/output data, the tusk of disaggregating the
1990-91 clasticities file was strzightforward. The key elasticity underlying our
projections is the export demand clasticity for raw sugar. The export demand elasticity
for the parent commodity, other food products, is -20. However, this is too high for raw
sugar. In our simulations we use a value of -5. ABARE (1990} found e.iimates for sugar
- demand elasticities ranging from -5 1o -50. The value adepted here is that preferred by
ABARE for their sugar model, SUGABARE. It i is also thc value adopted by the IC in its
modeling of sugar industry policies .

Our 1994-95 database was generated by updating the 1990-91 data via
simulation with MONASH-Sugar. For as tnany of the model's variables as possible,
growth rates over the period 199091 to 1994-95 were observed. The variables for
which the required growth rates were available included employment by industry, rates
of protection against imports, exports and pmductmn of major agricultural and mining
commodities (including sugar cane, raw sugar and refined sugar), the real wage rate,
,aggregme household consumption and the trade-weighted exchange rate. In the updating

*See Appendix G of IC (1992),
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simulations all these variables were exogenons. The results of the simulations give
growth rates for all the endogenous variables, Together with the uhserved growth rates
for the exogenons mmblem these are enough to update all the commodity, factor and
tax flows in the mput-output databasu

Table 2 summarizes the 1994-95 sales pmmms for the products of lhc
d:\agg.mgy\tcd sugar mdustms in the MONASH-Sugar data base.

Table 2: h ~m slmres in 1994-95 from the M()NASII-Sugm data hase

;110& ‘sht‘ k"s (0; )

Product Industies : Final demand: :
w0 Lonopion oS Total
Sugar cane 1000 0o 00 00 00 1000
Raw sugar™ 00 175 04 DR AN 1000
Rvﬁnwd sugar 0o o on LN L 7.8 o -

{a} lmlud«:s mums\c\ ‘

‘2.2 rhczory '

~In this snhwwtmn we ﬂ(“\u‘lhﬁ‘ the enhancements to the theory of M()NA&H to
take account of: {w) the arrangement by w lmh Queensland millers make delivery
payments to growers; and th) the sugar tariff.

2.2.1 The distribution of mgm proceeds in the Qneenstand sugar indusiry

The present distributions formula in each mill area takes ito aceount the price of
raw sugar and the sugar content of the cane dali,\fcrcd m the mill. Tt can be written as:

2% ((‘(‘b 4’)

Pt =Pt x
00010

+0.578 ‘ fl'),

~ where: ‘ A :

~PY is the average price of green cane ($ per tonne) paid to farmers over the season
~in the mill area; ‘

P* s the price of raw sugar ($ per tonne of 94nt sugar)®; and

CCS s the average yield of commercial cane sugar from a tonne of cane’.

® Net titre (nt) is o raw Sugar quamy measure (1000t is e white sugar). In Queensiand sugm of varions
qualities ave reduced to u common basis of 940t for paymen) pusposes,
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The sugar price, P*, in equation (1) is mill specific, rt:flccting the share of the
mill's output afloeated to the No. 1 and 2 pools. The price differential between the two
pools 18 set 1o a fixed percentage difference, currently 6 per cent. The cane price
received by individual tarmers will vary from P* according to the CCS of their cane.

The average quantity of 94nt raw sugar produced from a tonne cﬁ ¢t ane over the
season in the mll area is given as; :
‘(’S (‘()\\

Y -
T T L«

where: , :

N the quantty (tonnes) of Mt i sugar produced over the season 1 the mll
arca, k ' ’

CX° 0 isthe quantity (tonnest of cime delivered, and

COW, the voetlicient of work, is the percentage tatin of the weight of ‘Mnt sugar
prodoced o the xw;z.hx of commercial ving sugarsn the cane.

COW g5 a partral measure of mll-pradoctivity, 16 measurers tonnes of suerose “in® (CCS
~nominally at HXInt relative (o tonnes of sucrose "out” (94nt).* L

From now on, we treat (1) and 21 as applying to the Queensland sugar industry
as i whole, with COW and CCS mfcmmwd aS Average ratios acrons an mms and
g:mwers, and P* as the average return from both pouls.

Combinmg (1) and ¢2) ywlds the average share of gmwn r tevenue from sugar
sales in a mill year:

PX_CCs-4) 5780 a
p*x* T CCSxCOW P“((”C‘SxCOW)

Over the last five years, CCS has averaged 13.8 per cent, COW approximately 102 per

“cent, and the raw price of sugar $340.8 per tonne. Thus, according to (3) the revenue

per tonne of raw sugar has been distributed between g,mwcm und mtllm in the ratio

0.638 10 0.361.

TS is normally exprossed in units. Hore it is expressed as a percentage,
FCOW is normally rsicrred 10 as a ratio, Here it is oxpressed as a por cent.
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MONASH-Sugar takes account of both (1) and (3). For simplicity they are
assumed to relate to all cane grown and sugar milled in Australia. Equation (1) is -
incladed to explain changes in the basie price of sugar cane as a function of changes in
the basie price of raw sugar.” To accommodate equation (1) the supply sehedule for cane
srowing 15 endogemsed o ensure that demand equals supply at the extrancously given
price. This 1s done by allowing shifts in cane growing profitability beyond  that
attributable 1o changes 1 the seareity of cane growing land and capital.

I*‘Qmmdn 12y 18 wsed 1o cheeh that in each year of the projection period total
revenue - cane-furming 1v the correet proportion of total revenue available tor
distribution. The detautt vadues for CCS and COW are 1 3.8 and 102. These setungs are
maintained throughout the projection periad and across all projections.

2.2 The sugar tarif} ,
The Commonwealth Goverment provides assistance to the sugar industry in the
form of a specilic tanift on mmports of raw and retined sugar. In the March 1991
Economic Statement. the Government announced that as from | July 1992 the tariff
would be $55 per tonne less 8 per cent of the fob export price for imports from
developing countries tleading to an effective tandf of approximately S.Sk(x per tonne). ™

‘ Because of the monopoly power of the QSC, domestic raw sugar prices are set at
impart parity rather than export panty. In contrast, competition among refi=ers generally
leads to domestic refined sugar prices being set at export parity.

The import parity prive for raw sugar has three basic components:
o the world fob price of raw sugar in Australian dollars;
o shipment costs from the supplier's to the refiner’s port (referred to as the freight
differential); and
o the effective rate of tanft (w.kmg account of discounts for develnpmg, country
' prcterenw)

In modalmg the sugar tariff we assume that thc price for raw sugar paid by ‘
domestic customers is the world tob pncc plus shmmcnt costs plm the effective tariff.

"The basic price of a mmmnduy is the price received hy the producer of the commaodity. 1t is equal 1o the
price paid by the purchaser less margins (¢.g, freight) and sales taxes.

IMost imports are likely to come from developing countries such as Thailand. Thus the full § per wm‘
deyeloping country discount is encrally passed on fully to domestic customers. - :
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By contrast, we assume that the domestic purchasers’ price for refined sugar is the world
toh price only.

Figure | shows diagrammatically the effects of the tariff on participants in the
raw sugar market. DD is domestic demand, WD 1s world demand and DS is long mun
domestie supply. Note (hat DD iy drawn as being bighly inelasite and DS as Mmg
elastic. This broadly agrees with the clasticities implied by the MONASH-Sugar
database. Although WD s drawn as having infinite clasticity, in the siiaulations
reported in seetion 4.2 it has an claxtml\ of -5 (see above). Pw iy the export parity price
meluding the freight differential. tis the effective rate of the speeitic tarift, and Ps is the
prive received by domestic producers.

l’rgm ,
Pwt B ;
: : DS
8 3 \’ " :
l)s : l | //
Pw . / i ‘
TWIA Y A N
: - WD
Qd Qd ' Qs Os Quammy

Figure 1: Domestic Demand and Production in the Raw Sugar Market

In the absence of a tariff, Pw and Ps are equal. Domestic dem‘and» s Qd” and
domestic supply Qs implying exports of Qs" - Qd". The introduction of a tariff causes
the price faced by domestic customers to rise. We assome that the full amount of the
tariff is pn.sscd on. Thus the new price faced by domestic refiners is Pw + t. As a result,
domestic demand contracts to Qd, Under the system of price poolmg currently i in place,
-~ the price received by pmducers rises to Ps, the average unit revenue from both cxpc»n

and domestic sales. At that price, production expands m Qs and exports to Qs -

e chsmcms along the Inng»run supply curve (DS) show how rmwh supply changes in the long run in
tesponse to a permanent change in price. The long tun is defined here as & period aufﬁﬁiemly tong 1o
allow industry capntnl stocks to fully adjust to the cot in tariff,
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Note that the impost on consumers is given by the area of the rectavigle ABCD. This
~ must equal the transfer to producers given by the atea of AFYZ.

Assuming that the full amount of the tariff is passed on to consumers, the tariff
‘generates A loss of consumer surplus given by the area in wiangle CDE. For the
producer, the loss in sarplus i is given by the area in triangle XYZ. Adding together the
two arcas gives the total de xdwciglu loss due to lhc imposition of the tarifl. In other

words,

DW loss = [(Qd" - QY (] +14{(Qs - Qs )P - PWY] (4
where the first term is the loss of consumer surplus and the second is the Joss in-
producer surplus. : ,

We mode) the tariff in the way suggested by Figure I, that is, as a two-price
domestic support seheme To capture the price diserimination between the domestic and
export markets we impose a fax on domestic sales of raw sugar which elevates the price
paid by domestic customers by the amount of the effective sugar tariiT plus the notional
freight differentinl. The ;cwmw from this tax is passcd Imck o producers as a
production subsidy.

3. PROJECTIONS
Having constructed MONASH-Sugar, o'ir remaining tasks were to;

(1) Praject the development of the economy between 1995-96 and 2007-08, with
current sugar industry arrangements in place. Tn this prevetion (the base case
projection) it is assumed that there are no changes to the special sugat industry
regulatory arrangements (the tariff and other arrangements primarily relating to the
Que . iand sugar industry) currently in place The base case pm;ectuon gives us a
starting point for the economy in 1996-97 for all our subsequent projections.' Tt

“also serves as a control path from which deviations are memured in assessing the
effects of mmovmg the tariff.

{ 2)': Project deviations from Imw arising from removal of the sugar tariff in 1997-98
—and from any other policy opnans under consideration. Using MONASH-Sugar, ,

‘?‘ 1996-97 is the final yeur of current sugar industry arrangements in QLD.
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we assess how the development of the economy would have differed from the
hase case under policy options being considered.

31 1Iw base case

Projections for the base vase are given in columns (D o 1ll|) of 'l‘nhlc . Column
() shows average annual percentage growth rates between  [994-95 and 2006-07.
Columns (1) and (11D show starting and end values for each variable. Projections for
miacrocconomic variahles are shown in part 1 of the table. The remaining parts cover
prajections for: production of aggregated industry sectors (part 2 production of sugar
and sugar-related industries gpart 35 and export volumes of rk!w and refined sugar (part
4).

2 L1 Muaeroveonomic projections ;

The base case macrocconomic scenario Tor the first half of the projection period
follows :issummmns supplied by Syntee Economic Services for use in the January 1996
edition of the CoPS/Syntee publication Guide fo Growth. The macroeconomic scenario
for the second half of the period is based on extrapolation of first-half wends.

Overall, the scenario shows moderate growth of GDP (row 1.1) and employment
(row 1.8) over the period and a slight improvement in net trade volumes trow 1.5 ¢f row
1.6). An outstanding feature of the scenario is the rapid wawlh of infernational trade
flows (cxports and imports) relative to GDP, As explained in Adams and Dixon (1993),
Australia's international trade is growing rapidly, reflecting several trends which are
expected o continue into the next century. Among these trade-enhancing trends are:
o falling tariffs and other barriers to trade imposed by Australin and by our trading
partners; '
e declining real trunsport and conmmmuumn COStS assoumcd with international trade;

o increusing usage in Australia of computing, communications and other high--
- teclﬁmlngy equipment. These products are lurgely imported and this will create o
“demind for imports and simultaneously u need for exports; and '

o 1 rising share of Australia in the world tourism market, renm.nm, y Australia's gmwing

reputation as a safe destination and special events such as the Sydney Olympics.
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Table 3: Projections (1994-95 to 2006-!)7): iffects of Removing Tariff in '1997598'
M ody o am vy (V)

Hase cave Ditlerence in 2006-07

o ’ due to removal of lanft

a:;\l:t::;‘i;f&é |'ti:;:ti«l§g'§*‘* \',».'z;’?},ff);'lu Absoluie™™" per cent
| Mactocconomic Variables'™ y . -
1.1 Real GDP 208 0 485075 625687 2 0.00
1.2 Real private vopsumption W05 0 284255 077406 3 .00
1.3 Real public consumption 145 . 80071 Ys170 0 000
4 Real private investment a6y 06732 132087 8 (101
1.5 Reabexports , T 86X JU9R2S | 13 0o
L6 Real imponts A2 960RS 199780 22 001
I 7 Real exchange rate deval. A2 1 %6 + 0.0}
1.8 Real labour mput 201 223100 286743 0 0.00
1.9 Real capital input A5 0 IoM8IR 246311 13 001

£10 Real wage rate o 106 109 + 000
111 GDP deflator 209 100 13K TR (X0
112 Terms of trade : 08 100 - ¥ 0.01

113 Welfare"’ oo m na 1 0i

* ']he nmbers in columns (D OD s (I are Buse case-projections l‘mm thm 1- .Sugm
Column (1} shows average annual peicentage growth rates between 1994-95 and 2006-07,
Columns (Hy and (1 show stasting and end values for each variable. For example, in the base
rave yeal GDP i projected 1o grow at an. average apnual rate of 2.08 per cent, or from
455,675m m 1994-95 10 625,687m (1994-95 prices) in 2006-07.

The ntmbers 10 columns UV) and (V; relate o the year 2006-07. They show the projected
effects in that year of removing the sugar trift in 1997-98. Column (1V) shows the absolute
differences. Column (V) shows the percentage differences calculated by expressing the
numhers in column (1Y) as a percentage of the numbers in columu (). For example, due to
the taniff cut real GDP (1n 1994-95 prices) is projected (o be $3m higher in 2007-08 than what
it otherwise would have heen. This 1s neghgible as a percentage of the status- quu level of real
GDP in 2007-08. \

~a) The values mrows 1.1 to 1.6, 1.8, 1.9 and 1,13 are measured in $m at constant 199495 prices.
le values in rows 1.7 and 1.10 to 1.12 are indexes with a base of J()O in 199495,
(hy + means non-zero and positive, but very small in absolute size.
- means non-zero and negative, but very small in absolute size.

() Welfure 15 the projected change in real consumption arising from the tanff cut, Lnl(,ulmed by
assuming that the cut has no wifect on aggregate employment, on industry capital stocks, on
industry investment and on the balance of trade. In other words, it shows how much additional

~real consumption society can afford in 2006-07 due to the mnﬁ” cut without working any
harder or investing any more,
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’r.nhlc 3 (cont): I’towcnom (1996-95 to 2006-07): Efl‘ects of Removmg 'l'urnff in 1997-98

n (ll) (lll) av) (Vv
Base case Difference in 20%-07
o o due to removal of mnff
Awmw i Levelin - Levelin |Absolute™ per Lent
annual %A ltm-os""’ 2006-07"
hmwcn'm' ielistries; Iwul proedue tiom ‘
2.! Agriculture. forestry, fishing 296 724889 35306 <30 - .08
2.2 Miming 4301 32358 53690 46 0,09
2.2 Food. beverages and tobieco 297 F 36606 sa011 -4 -0.07
24 Textiles, clothing and footwear ST 0 10s32 127 | I 0]
© 2.5 Wood and wood products 271 08 13145 3 0.02
2.6 Paper, papar products, printing 450 15490 262560 3 0.0
2.7 Chemicals. petrol, coal prods. A8 . 28898 45266 12 0.03
2.8 Cement and clay products 193 61 167 1 oM
2.9 Basie mett) products w333 48064 16 0.03
210 Cars. other tramsport equip. 218 7 157 L0353 6003
2,11 Electronic equipment 371 17598 27200 8 0e;
212 Leather, rubber, plastie prods, 240 8778 11660 ki C 003
- 213 Electricity, pas and water 7324165 33400 -3 001
2,14 Construction : 464 0 60OSSS 4318 4 nen
2,15 Wholesale and retanl trade A0 0014 173387 5 0.00
2,16 Transport and storage S 28 42012 STAM -2 000
2.17 Communications 617 17271 25442 3 .01
2.18 Finance, other bus, setvices 378 096026 149861 12 041
219 Ownership of dwellings 198 53435 67577 1 0.00
2.20 Fublic administration, defence - 032 ¢ 28242 20347 1 0.0
2.2} Health, education and welfare LAR . 79316 95788 4 A0
2.22 Hospitality, leisure services 386 36744 S7R8Y 8 0.0l
3. Sugar and related industries: Real pr;rdm‘:!rmz -
3.1 Cane growing 296 1311 1859 -84 -4.51
3.2 Confectionery manufacturing SRS RN % 1431 b 008
3.3 Sugar milling 295 0 2025 2870 129 451
3.4 Supur refining 2585 7 1069 4 0,36
- 3.5 Soft drinks manufacturing 225 1695 2218 ! 0.04
3.6 Beer and malt manufacturing 295 - 2463 3491 1 0.03
4. Real exporiy: : ‘ ~ SR
-~ 4.1 Raw sugar ‘ 289 i 1564 202 | % -5.09
42Rumed mgm* : L6 - 59 86 3 337 -

¥ See wm:spondmg notes on previous page.
(a) The values of all variables in secuons 2,3 and 4 of this table are expressed in $m at constant
1994-95 prices. ; ‘
(b) +means non-zero ~d positive, but very small in absolute size.
<means non-zero and negative, but vcry Small in absolute size,
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3.1.2 Sectaral growth pr m/wts

Turning to column 1/section 2 of Table 3, we that the sector with the best growth
prospects (6.2 per cent average annual growth over the forecast period) is
Communicationy (raw 2,173, This sector benefits the most from technologml »hifts and
changes in heisehold tastes increasing the intensity with which its products are used by
domestic firms and houscholds. Other sectors to benefit from favorable changes in
technology and tastes are Electronic equipment (yow 2111, Paper, paper products,
printing trow 2 01, .mdlmwu ¢ and other businesy services (row 2.18).

Construction trow 214 18 ranked second. Bs prospects follow our macro
assumptions for growth m non- equzpuwm mvestment (which is assumed to grow at a
faster rate than real mvestment overall, see row 141 Relatively fast prowth in
construetion is hikely to oceur from a Jow pomt in the construction eycle m\peually
houstng) in the first year of our forecasts, 1994.95,

Hospitality, leiswre services tow 2.22) and Whalesale and retail trade (row
2.15) are other highly ranked sectors. Hospitality, ete. benefits from strong growth in
international tourism and from shifts 1 the composition of household expenditure. The
trade industries do well because of their role, pammlarly the wholesale component, in
facilitating international trade.

The prospects of Agriculture, forestry and fishing trow 2,13 and mining (row
2.2} are governed by our assumptions for growth in traditional expnm. These come
mamly from ABARE,

The lowest ranking sector is Public administration and deferice (row 2.205.
Prospects for this sector reflect our assumption for public ﬁxpenduurc. The other lowly
ranked sectors, Textiles, clothing and footwear (vow 24), Cars and other transport
equipment {row 2.10), and Leather, rubber and other products (row 2.14), owe their
positions mainly to severu “import competition, and to the effccts of reductions in
protection in the first six years of the prqgcctmﬂ period,

In view of the rapid growth forecast for international trade over the projection
period, the middle ranking of Tnmsparr and xmmgé (row 2.16) may seem surprising.
We expect the Sector's output growth to be restrained by leclmologrcal changes ‘
economizing on the use of’ transport mputs.
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As with transport and storage, most of the other middle-ranking sectors are
affected in our forecasts by counteracting forces. For example, our close-to-average
GDP foreeast for Itfvcim'nv, gas und water (row 2,131 15 explained by two offsetting
furces. First, we are projecting rapid microeconomic reform for the sector, This makes
its pmducl& relatively cheap and encourages substitution t«;ward's'tilc;‘n, by consumers.
However. the greater competitiveness of the sector is offset by an assumed shift in
consumer tastes away from electrienty, gas and waller, reflecting mereasing awareness of
conseryation sssues. bPor food, heverages and tabucee (row 2.3), strong export growth
potentitl is offset by low imeome elastieities of demand, making domestic sales from the
sector comparatively msensitive 1o per capita income growth i the forecast period.

3.1.3 Sugar mdustry prospects

The base case growth prospects for unc **rnwmg trow .11 and sug.u milling
trow 3 31 were imposed at rates covsistent with information supplied by the Queensland
Sugar Corporation (QSCL This was achiesed by setting output esogenously, allowing
the model to pmjec& the position of the export demand curve for raw sugar required to
accommodate the necessary exports tow 4.1 n = |

: Since most refined  sugar s wmumed either dimul) ar mduculy via
~ confectionery trow 3,23, soft drinks trow 3.51 and beer (row 3.0, its growth pmspwm
depend crucially on our macro assumption for private consumption {row 1.2). The
projected growth rate for refined sugar (row 341 iy « Tittle below that of consumption
~due to a low income eiasticity for refined sugar and to relatively poor growth prospecis
for the confectionery industry. ‘The Tatter reflects stron g import competiticn.

The ,gmwth rate for exports of refined sugar {row 4.2) was set exogenously
according to information from the QSC. This was accommodated by 'xllowmg the mod¢I
~ to project the posmon of the corrupondmg foreign demand curve.

3.1.4 The sugar market in 1996-97 ,

One of the purpm of the base case projection is to give 4 starting poim for the
economy in 1996-97 for all our subsequent projections. Table 4 shows critical data for
the sugar industries in 1996-97 implied by the base case projection.

1010197, 11:16 , | S 16



Table 4: Data for the Sugar Industries in 1996-97"

Mm o oa am
Cane Raw sugar -~ Refined sugar
(h Total value of sales fo producers £1296 m $200%m : $821m
thn Export rev ots T hm $1604m $80m
tibr Domestie sales CSH%6m o $33%m $740m
£33 Tatal volume of sales S NSTRK o S0kt 1w
2y kxports Okt 080kt na
12bi Domestic SR\ ER 1290kt oom
3 World  rawesugar - price Iob : 2363 Htonne
1SAuS -
i Bftective tanft : nr %306 Rhonne %36 8l ane
14y Fretght differentad for W s S &SI!«_\l‘muw

i means not asiulable for publication, nr means nat relevant
* All data are expressed m Australian dollars, FO6-97 prices.
tar-Our hase cise pm;éxtmn o 2000:07 Tor the domeste-cnrreney world prce f’!nhx af
SUAr siFe vonsistent with ABARE Mmums piven in ABARE ¢ 1996, pp 4174251

Based on these data and values for supply and demand elasticities implied by the
MONASH-Sugar database, the value of the consumer transfor to producers arising from
the sugar tariff tie the arca ABCD in Fiaure 11 is ~

{36.87363.2) x$339m = $34.3m 1 1996-97 prices,

and the totai deadweight loss tie the combined acens of tnangles CDE and XYZ) from

- equation (4) 18
| w{(1.4500) s;%.sn} + {235,107 sﬁfi;} - sofm million in i,tm;o‘z' gimcs.
3.2. Effects qmmmg the sugar tariff in 1997-98 |
’()ur ﬁrojs:ctidns of the effe. « of removing lhc. sugar tariff in i,ooms are givch

in columns (IV) and (V) of Table . These were computed by comparing the values of
‘variables in the base case projection with their values from a projection in which the
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economy s allowed 1o deviate Trom its base case path m response tn the removal of the
sugar tarit! 199798 The comparison-vear is 2006-07,

This section has three parts In the first we describe how the deviation puth was
computed, and give the magor assumptions. The effects are explamed i Sub-section 4 2,
In the final sub section we examine the senstivity of the results 10 a different labour
market assumprion and to a higher Mpmz demand ﬁ‘l’&l&twl(y

A2 Computing the rl(m . mnl HIAL AASHIMPTONS

In the base case sunulabion most macroeconomic varables and the volumes and
prices of tradstional exports are esogenots and set accordimg 1o assumptions supphed by
specidist torecastng organizations. Toallow us o set the macroeconomic variahles
exogenousiy, some aspevts ol technology and sommie shift vanables m- the model's
macroeconemic relationships were endogenons. For example, growth rates for GDP.
wmplnymcm and mvestment are alt wcluded by mngemm NRECTICCONOMIC SCCNArI.
Hence, the model imphes o value Tor the wate of change of primary-factor-saving
technical change necessary to revoncile the assumed growth zates i output and 1n factor
inputs. A second example 18 that aggregate svestment expenditure and the economy-
wide rate of return on capital are both parts of the snacroecononmic seenario ﬂmwa. the
madel determines i umform stuft in each industry’s investment equation to recongile the
assumed values for these two vanables. A stmular procedure 15 adopted to ailow the base
S case sunulation to o reconerle vur assamprions about export volumes and prices
tincluding those for sugar). In this case, the model prmm‘tx shifts in the reievam e:xporl
supply and demand schedules.

For the deviation simulation. we wish to allow most macroeconomic variables,
and traditional export volumes and prices to deviate from the status-gao values in
response to a change in the sugar tanff. On the other hand, we wish to hold technology.
macroe. onomic parameiers such as the shift in investment equations, and the positions
of export supply and demand schedules fixed at the values which are implied for them
in the base case. To achieve this we define a deviation closure for the deviation
simulation. In this closure technalogy, most macrocconomic parameters. and the
positions of export supply and demand schedules (including those for sugar) are all
fixed exogenously, while the corresponding macroeconomic variables, expont values
and export prices (which were previously exogenous) are endogenous. ‘ ‘
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I the deviation simulation, a number of macroeconomic variables remain
exogenaus and thus do not deviate from their values 1n the base case simulation. In other
words, thew projected paths are unaftected by the tariff cut. These variables are:

e the balance of trade; ‘
e real Government consumption;

o the Consumer Prive Tudex (CPIy

e the cconoms -wide rate of returieon capital, and

® aggregae L‘I"ﬂp!ny ment.

~ Hohldmg the balanee of trade fixed 18 consistent with the idea that external
balance s & prmars target of the Government's macroeconomic policies. Henee any
shock to the economy. such as the tanft vut. ean be expected to have a neghigible impact
on the halance of trade. parteularly m the long run In our modehng. we assume that
meeme 1 rates adjust to ensore that changes e national mcome are matched }iy
changes i domestic uhsumtmn. The other tool of fiscal spending, public consumption
- expenditure, 1s assumed to be unaffected by the cut m sugar tanift.

Another reason for fisaing the balance of trade s that favilitates welare
comparisons In both the base case and deviation runs, the economy reaches the end of
the projection pertod with the same external Tability .

Fixing the CP tixes a typical consumption bundle as the mumeraire. This means
that all goods and services in the cconomy are valued in terms of the number of
consumption bundies for which they can be exchanged. Note though, that this does not
preciude the possibility that the cut in tariff will effect inflation, only CPL-inflation 1%
unaffected. For example, if the tariff cut affects Austrahia’s terms of trade, this would
flow through to the GDP-deflator and hence producer-price-mflation.™

Because we are concerned with the Jong run, we allow for capital reallocation m
our deviation simulation. However, we fix the economy-wide rate of return on capital on
the assumption that it 1s determined by world interest rates. These are unaffected by the
“change in sugar tariff. ‘ : o ' '

We assume that the tariff cut does not affect aggregate employment. This is
justified by the idea that in the long run, aggregate employment is determined by

'* An expenditure deflator !ik;: the CPI ineludes whe price of imports but not the price of exports, while 3
producer deflator like the GDP deflator includes the price of exports but not the price of imports.
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demographie variables, pasticipation rates and the natural rate of unemployment." These
virtables are wnrelated to the sugar tanft. Under this assimption, any economy-wide
inerease i demand for lbour artsing from the tariff eut increases the real wage vate paid
to the exogenousty fixed eniployed.

I sub section 3 we examme the sensitisty of our projectons to this Jast

Cassumption. There we present an alteriative set ol fong-run eftects. i winch any

stimulus 1o Tabour dentand s accommuodated by o combiation of mereased real wage
amd inereased emplovment.

22 X Etects of fartft il ; ‘
, A thustiated m Figure T, pemoving the sugar tantl has tvo mimediate eftects:
far it reduces the price of raw sugae to domestic vustomers, and (bt reduces the

nverape price recenved by sugar iillers. We estimate that the numediate fowss in mill

revenug wqumiem to the urea ot the reclangle AFYZ s 53 3 m 199697 prices (see
sectron 33 o 17 percent o mm} revenue

The ultnate eftects on praduction and ex ports of the sugar and related mdustries

~are gven n parts 3 and 4 of l»ﬂwlc 1 under columns UV and (V1 Production of both
Csugar cane trow 3 14 and raw sugar frow 330 Talls by 4.5 per ceni, while raw-sugar
~exports contract b 6 percent The retining industry and the mam sugar-using idustries

expand thair output, but this s limited by a low average consumption demand e(.mnuly
for sugar based products. Most of the expansion m refining production 1s exported.

“Muacroecenomic eifects

The macroeconomic effects are given in part 1 of Table 3 These are very small.

Thas is not surprising given the natire and size ol the shock. and the size of the dumlly

affected industries, canegrowing and milling. as a proporton of GDP, Acconhing to our

estimates, m 1996.97 mme added in lhew industrivs account [nr fess than 0.2 per cent
iDP,

Mast of the macro effects from the shock stem from distribution factors. In our
simulations, with overall employment of labour and land held fixed end no change n
productivity, changes in real GDP reflect, in the main, deviations in the gconomy’s

# This is. the siamjnrd lcmg run assumption of most modcm mwwtzonnmm models such as the Murphy
mixlel and the ’l‘wawry s model, TRYM.
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employment of capital.” Economy-wide employment of capita! can rise only if capital
becomes cheaper refative o labour, and this is possible only if the real wage rate rises
relative to the fied economy-wide rate of return on capital. The cut in tariff has little
impact on the real wage rate (row 1103 Thus real capital input (row 1.9) and real GDP
(row | ]hue fargely unaftected {see below), '

With Austratia’s trade balance held constant, the contraction in sugar exports
must be offset by increased exports elsewhere and by import re;.eincemmn.yk The
mechanisnr is real exchange rate devaluation (row 1,73 which cnhances the
‘uumpcmiwxm of Australian products on local and overseas markets, Non-sugar
exporters hiave, on average, import intehsive production technologies. Thus the increase
1 non-sugar exports leads, somewhit perversely, 1o an expansion in imports. Overall,
import volumes rise trow 1,03, but by Jess than if there were no real devalwation, Export
volumes (row E.81also rise. However, the NICCEsSAry expansion i export sojumes is less
than that of import volumes due to an improvement in the terms of trade (row L12).
This improvement 1s the net outcome of a rise i world sugar pme due 1o the
coptraction in Australian sugar exports, and of declines in other world prices (espwmﬂv
for mining and primary agricultural products) due to the expansion i non-sugar
Australian ¢ Aports. '

It 1s the ferms-of-trade impravement which provides what little room there is for
the real wage rate (row 1.1) to inerease and tor real GDP trow 1,13 and real capital input
trow 1.9 1o expand. We sssume that mvestment (row 1.4 deviates from the base case
roughly in line with the deviation in the capital stock. These outcomes, and our
assumptions for the trade balance and real public consumption (row 1.3), imply an
inerease in real private consumption (row 124 | '

The only macroeconomic variable in Table 3 yet to be explained is welfare (row
1.13). This is the projected change in real c*(m,sumptwn arising from the tariff cut,
calculated by assuming that the cut has no effect on aggregate emplc:yment, on mdustry’,
capital stocks, on industry investment and on the balance of trade.” In other words, it
shows how much additional real consumption society can afford in 2006-07 due o the
tariff cut without working any harder or investing any more. According fo our

5 Another factor is changes in real commuodity tax collections (ot of submdnea) Thm explains the
discrepancy in column (IV) of 'luhlé 3 bewween the deviation in real GDP (row 1.1) nnd that in roal capital
input {row 1.9),

"This is colculated in o separate simulation from those generating the base case aml umff»remvul results,
In these lawer simulations, capital and investment are allowed to move,
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projections the tariff cut inereases welfare by around $1m (constant 1994-95 prices), an
amount «;,lu.se to that worked out in the partial equilibrium framework of Figure 1.

E :m 18 on mdmn v SeCIOrS
The ympheations of the tartft cut for the mclustrm) structure of the cconomy are

given e calumns (VY and (V3o part 2 2 of Table 3. Agriculture, forestey and fishing

row 2.1 and Food, beverages and tobacen trow 233 include the dnect!v alfected

industries. The mduwect effects are attributable to two main factors, :

¢ Devaluation of the real exchange rate. This leads to expanston in the export-orented
sectors such as Mmmz: trow 2.20, Busic metal produers itow 2.9) and Tourism (row
22200 amd serves o oftset the unmediate wdverse effects in agneultare and food
products Tt also has benetieral effects on the seetors most exposed to umport
competition such as Flectroni c*qmpnnwl {row 2 m and Cars und other tmm[mr!
“equipment trow 240

o [nput-output linkages. These explam the contractionary effects of the cut on sectors
which supply mputs ta the ditectly atfected activities, notably Electriciny, gas and
water trow 213 and Transport amd storage (row 2.16) |

- 3.2.3 Sensitivity ‘
- In this sub-section we examine the sensitivity of the projections in Table 3 to a
higher export demand elasticity for sugar and to a different macroeconomic Jabour
- market assumption.

The expm'i demand clasticity for sugar is one of the key pzxramewré underlying
~our projections given in Table 3. For the prajections in Table 3, the elasticity was set to -
5. However, there is some evidence in support of a higher setting. For example, recent
~ work by Jim Longmire at the University of Queensland suggests a long-run value of -
9.3, In light of thix uncertainty we have re-computed the effects of removing the tariff
with an export demand elasticity of -10, The results of this simulation are shown in
column (11} of Table 5. ‘

Of the microeconomic assumptions given in sub section 4.1, the most
contentious would seem to be the fixing of aggregate employment. The alternative is 1o
allow aggregate employment to respond to the cut in tariff by fixing the real wage rate,
This altcrnative is known as the slack Jabour market assumption. The effects of
~ removing the tariff with a slack labour market are shown in column (ITT) of Table 5.
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Comparing column (1D with column (1), which is taken directly from Table 3,
shows that a higher export demand elasticity increases the negative effects on the sugar
industries and reduces the overali terms of trade increase, The latter induces a smaller
positive effeet on real capital input, and hence on real GDP, investment and the volume
of trade. ' Lk

Comparing columnn (11D with colwnn (1 shows that alfowing emplovment to
respond generally mereases the size of the macrocconomic effects, but hus virtually no -
impact on the sugar-industry xcsull‘s. The \vclmw effect mmvm the same.

Table 5: Sensitivity of Lﬂ‘ects in 'l‘ﬂble Jwa Hu.h&r Su;,ar prtm Demand
E Iaslitiw and a Different Lalmm* Market Assumphon

i _ tll) ' {’m,l
A » Ab\umw effect
Table 3 Export Stack tubour

c?l;istirtty =-10 " markel

I Macrocconemire Variables™

11 Real GDP 2 5 1 29
12 Real privie consumption i : + 21
 E4 Real private mvestment 8 : 4 10
1.5 Real exports 1 . 8
L6 Real imports 22 oo 20 10
1.7 Real exchange rate deval. + ; + +
1.8 Red Tabour input , 0 : 0 12
1.9 Reul capital input i3 : G 16
1.12 Terms of trade + : + +
113 Welfare 1 : + i
1 Sugar and reluted industries; Real production L I
3.1 Cane growing -84 v -4
3.3 Supnr milling 129 .o =150 120
3.4 Sugar refining 4 SR S 4
4. Real exports: o ‘
4.1 Raw sugar S e o139 d_m
4.2 Refmed sugar 3 3 e 2

% (ulnmn (l) is drawn mmtty fmm wlumn (l\?) in 'I’nblt: C’olumn (ll) wals c.ompmad i
with the sugar export demand elasticity set to -10. Column (1) was computed under
the slack labour market assumption, That is, the real wage rate is assumed to be
unaffected by the shock, and any induced cxpansicm in labour demand. causes un
increase in employment.

‘Other than the numbers in rows 1.7 and 112, all numbers are expressed in $m at
constant 1994-95 prices, The values in rows 1.7 und 1,12 ure indexes with a basc of
100 in 199495, ; e
+ means non-zero and positive, but very small in absolute size,

- means non-zero and negative, but very small in absolute size,
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4. CONCLUSION

Output of the sugar reked ‘industnic» accounts for about 0.2 per cent of
Australia’s GDP, Consequently, reforms of sugar regulations caniiot be expezted to have
significant macro implications. In this report we found that removal of the sugar tariff
would improve economic welfare by about $1 million a year (that is, 0.00025 per cent of

GDP). This raises the question of whether reforms are worthwhile,

Microcconomic reform in individual industries will usuz\lly have a small welfare
effect. However, i aggregate the gains te- Australia from widespmad microeconomic
retorm will be significant. For this reason, reform in the sugar industry should proceed
as part of the overall reform of the Australian economy.
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