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PREFACE

This report reviews recent productivity trends in the economy, their interpretetion, and their
implications for the Budget.

It is one of severd recent Treasury publications dedling with productivity, microeconomic reform
and financid management in New South Wales.

The views expressed in this paper are those of the author and do not necessarily reflect the views of
NSW Treasury or the NSW Government.
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John Diller (Tel: 9228 4651, or E-mail: dillerj@treasury.nsw.gov.au) of NSW Treasury.
This publication can be accessed from the Treasury’s Office of Financial Management Internet site
[http://www.treasury.nsw.gov.au/]. For printed copies contact the Publications Officer on Tel: 9228 4426.

Thiswork may be reproduced in whole or in part, provided that suitable acknowledgement is included

While every effort has been made to ensure that content is factually correct, this Book is published on the
understanding that Treasury and Book contributors are not responsible for any persons actions or inactions
taken in reliance on the Book’ s content. Treasury disclaims any and al liability for any person’s acts or
omissions performed in reliance upon the content of the Book.
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EXECUTIVE SUMMARY

Productivity growth is shorthand for the mechanism through which business investment (capitd
degpening) and improvements in government policy, busness management and technology
(multifactor productivity gains) together are trandated into higher output per hour worked in the
economy and improving living Sandards in the community at large.

Expectations for trend productivity peformance play an important role in determining fisca
performance targets for the medium term. From a nationa perspective, those expectations also are
important in ng the size of the output gap within the business cycle, and the gppropriate sance
of monetary and fiscal policy.

Correct interpretation of productivity trends requires careful attention to issues of data and anadyss,
induding the definition of capitd, the depreciaion rate, quaity adjustments for both capitd and
labour, and choice of time periods. Revisons to past data and definitions can lead to sgnificant
changesin reported productivity trends.

Audrdian and oversess research suggedts that productivity growth incressed very strongly in the
1990s. Multifactor productivity growth in Australia s market sector accelerated from an average
0.6% per annum in the 1980s to 1.3% in the 1990s, including an average 1.8% in the five years
ending 1999-2000. Thiswas one of the strongest improvements of any OECD country.

The available data for New South Wales suggests that aggregate productivity growth was on a par
with the nationd average. Gans during the 1990s were paticularly srong in utilities
communications, mining and wholesale trade.

Studies by the Productivity Commisson, the International Monetary Fund, the Reserve Bank and
others have attributed Audrdia's strong performance primarily to structurd reform over the past
two decades, and partly to the diffusion of information and communications technology. A third (but
related) factor is increased globdisation of markets for goods, capita and technology. Skeptics,
particularly John Quiggin in Audrdia and Robert Gordan in he United States, clam that these
results have been exaggerated by falure to diminate cydicd effects, by underestimation of abour
inputs, and by sdlective choice of sectors included in andlyss. While debeate is il continuing, the
argument supporting the productivity accderation thess remains fairly persuasive.

Is productivity growth in the next decade likely to be closer to the experience of the 1990s, or to
revert to the lower path of the 1980s? Prospects for al of the three main drivers of the recent
accderation remain supportive.  The ongoing microeconomic reform program under COAG, in
which NSW actively participates, is an important eement in that outlook.

From a fiscal drategy standpoint, higher productivity growth in the generad economy would boost
revenue collections, providing scope to accelerate the reduction of net financid liabilities, reduce
taxes and/or increase spending on priority programs. This would be conditiona on strengthened
linkages between wage costs and productivity growth in the generd government sector. Simulations
using a Treasury budget modd indicate that a 0.5 percentage point improvement in productivity
could improve the annud budget result by about one billion dollars by 2020, achieving the target of
zero net debt some four years earlier than in the absence of such improvement.
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INTRODUCTION

NSW Treasury’s interests in productivity include its relationship to the sustainability of wage
outcomesin the NSW public sector; the performance of government entities, and the pricing of ther
outputs, and prospects for the broader economy and their implications for sustainable trends in
public sector financid aggregates. Thereis dso awefare concern as

..labour productivity growth is generally accepted as the most important contributor to rising material
living standards during the twentieth century™.

The focus of this review is a the macro levd, particularly the relationship to medium term economic
parametersin the Budget.

The need for a review aises from Audrdian and oversess research suggesting that aggregate
productivity growth may have accderated during the 1990s. How robugt is the evidence, and to
what factors can it be attributed? Was the experience of the 1990s a limited episode or isit likely to
be sustained across the current decade?

1 DEFINING AND MEASURING PRODUCTIVITY

1.1 Defining productivity

Productivity compares under varying circumstances (between usages, places or points in time) the
volume of output obtainable with given inputs. At the macro level the focus is on rates of GDP
growth achieved over sdected periods, in relation to the growth of capital and labour inputs during
the same period.

The term “productivity” commonly is used as shorthand for |abour productivity (output per worker,
or per hour), but that smplification can be mideading.

In the classical modd, [abour productivity growth is assumed to decline steedily in the long run. This
is because labour productivity is assumed to depend on growth in capita stock per worker (which
will face declining margind returns) and a fixed rate of technologica progress. More recent modds
relax the assumption of the homogeneous “worker” (by subgtituting a hybrid concept of effort plus
human capitd), and aso assume that the rate of technologica progress can change as a result of
exogenous events, endogenous processes and palicy.

Multifactor productivity (MFP) techniques dlow datisticians to attribute gains in gross labour
productivity (GDP per hour worked) to component factors, including capital degpening (increased
capitd inputs per hour worked) and multifactor productivity (the excess of growth in output over
tota weighted inputs). Totd factor productivity (TFP) studies include land (natura resources) asan
additiona factor®.

1 Paul Ddlzigl, “ Strategic Economic Management: a Third Way for Government Policy in New Zealand,” New Zealand
Strategic Management, 2001.

2 Australian (ABS) studies make this distinction between MFP and TFP. United States studies typically do not (refer
Steindel & Stiroh, Productivity: what isit, and why do we care about it? FRBNY Staff Research Paper 122, April 2001,
p4-5).
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More detailled MFP decomposition methods (referred to as “growth accounting”) attribute total
output growth to changes in labour quantity, labour quality, categories of capita input (typicaly
computer technology and other); and distinguish MFP gains in production from gains in use, and
other sources. Decompostion by industry provides further insghts on sources of productivity
growth. Armed with these techniques, economists in the US and other countries including Austradia
have analysed the productivity issue in increasing detail over the last few years.

1.2 Measurement issues

Measurement issues loom large in productivity studies, and limit their comparability. Among the
more important deata issues are the definition of capitd, the depreciation rate on fixed capita, quality
adjustments for both capita and Iabour, and choice of time periods.

Research tends to focus on the market sector rather than aggregate output, due to measurement and
vauation problems in government. Sme studies limit their scope to the non-farm market sector,
due to dimete rdaed volatility in agriculture.

In most studies prior to the 1990s the capital stock was taken as a proxy for the capital input to the
production process, with stock estimated from invesment in a perpetud inventory modd. From
1998-99 the ABS adopted a “capita services’ approach, which adjusts stocks for their age
efficiency and rentd price. The assumptions underlying the depreciation rate (or age efficiency
profile) for assets can subdtantialy affect the capita service estimates, and this is reflected in
successve revisons which have been made to the estimates.

Recent studies seek to digtinguish the role of information and communication technology (ICT) from
other capital inputs. Correctly vauing ICT capita in the productive process poses particularly
difficult problems, with arapidly expanding range of products, steeply declining prices, exponentialy
risng capacity, and compressed economic life. Mogt studies e a st of “hedonic” indexes
maintained by the United States Bureau of Economic Andysis (BEA) to quaity-adjust ICT capital.
The effect of quality adjusment is to raise the volume of capitd services. If qudity adjustment is
incomplete, thisimparts an upward bias to the resdua MFP estimate.

Some recent studies attempt to bresk out labour qudity as a separate input to the production
process. In the United States, the BEA caculates wage differentids for various skill levels, which
become proxies for labour qudity’. In Augrdia, the ABS has begun experimenta qudlity
adjugment using an econometric weighting of factors contributing to wage differentids — primarily
educational attainment and length of workforce experience’. But even gross labour input may be
revised, asthe ABS did in April 2001. Reconsderation of the data can and does lead to substantial
changes in the assessment of productivity performance.

8 US Council of Economic Advisers, Economic Report of the President 2001, 107th Congress 1st Session, HD 107-2
(hereafter CEA 2001), Chapt 1 Page 29, describes USBL S skill adjustment methodology. It remains an open question,
however, whether |abour markets are efficient enough for wages to provide areliable expression of skill differentials.

4 ABS, “Further developments in the Analysis of Productivity Growth in Australia,” in ABS, Australian National Accounts,
September 2001. It also describes current ABS work on assessing the contributions from ICT and from intermediate
inputs to productivity growth.
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Due to the lagged response of employment to changes in output, short run productivity performance
is highly corrdaed with the business cycle. Cydlicd effects must be netted out to avoid fase
readings of trend growth in productivity. The Productivity Commission (PC) cites five different
techniques, &l of which yield broadly smilar results for Austrdian performance in the 1990s°. The
most common method is to measure average productivity growth between smilar phases in
consecutive business cycles. All cydlicd adjustment techniques, however, are limited by incomplete
information about the current cycle. International comparisons (such as the OECD Growth
Project®) must dso dedl with differencesin cycles among countries

2. RELEVANCE TO TREASURY

Productivity growth, together with growth in labour supply, is used to fix Treasury’s medium term
parameter for economic growth net of business cycle fluctuations (i.e,, potentia output). A change
in expected productivity growth would directly dter expected growth in potentid output and by
implication the expected growth rate for State revenues and the trend in State net ligbilities. Small
differences in productivity can make a large cumulative difference to the level of economic output
and to the financia position of the State within the timeframe of the Debt Elimination Act’.

From anationa perspective, a higher productivity parameter dso has the effect of increasing the sze
of the negative output ggp during a cyclicad downturn (inviting a stronger monetary/fiscd policy
response) and reducing the positive gap during upswings (encouraging a more benign prognosis for
inflation). Other things being equd, nationd policy-makers (Commonwedth Treasury and RBA)
can, and arguably should, let the economy run fagter if they are convinced that the trend growth rate
of productivity has increased.

A higher productivity parameter dso implies higher average returns on capitad and higher red interest
rates’. Asnoted by the RBA,

The increased rate of productivity growth enjoyed in the United States and Australia over the 1990s is
likely to have put upward pressure on the neutral rate in both countries. A sustained increase in the rate
of productivity growth raises the rate of return to investment. The consequent rise in investment
requires arisein the neutral rate to bring savingsand investment back into balance”.

By implication, if the productivity parameter is revised, then the benchmark rates of return on assets
and projects as well as projected State government interest expense, should aso be revised.

5 Dean Parham, Role of Productivity in Australia’s Growth, presentation to PC/ISR Seminar, 21 June 2001.

8 OECD, The New Economy: Beyond the Hype, final report on OECD Growth Project, 2001 (hereafter: OECD 2001)

" The New South Wales, General Government Debt Elimination Act, 1995, calls for the elimination of general government net
debt by 2020.

8 Simulations with the Econtech MM2 model suggest that higher productivity growth would translate into faster output,
investment and employment growth, lower prices and alower exchange rate, but no long-run change in nominal interest
rates. Hencereal interest rates would rise.

9 RBA, Statement on Monetary Policy, August 2001, p51.
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3. RECENT EXPERIENCE

Evidence on productivity can be drawn from both Audrdian and international sources. In this
section we ingpect [abour productivity trends from the nationd accounts, multifactor productivity

estimates by the ABS, and a growth accounting study by the RBA. We conclude by inspecting the
available data on trendsin New South Wales.

3.1 National Productivity

Trends in market sector labour productivity (trend GDP per hour worked) are reported in the
quarterly Nationd Accounts. The series is highly sengtive to the business cycle, with annud growth
(thin line in graph) reaching a recent pesk a 4.6% in December 1997, dowing to 0.2% in
December 2000 and reaccel erating to 4.9% in December 2001%.

Figure 1

Labour Productivity Growth in the Market Sector
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Source: ABS Cat 5206, June quarter 2002

The tralling five-year moving average of the same nationa accounts measure (thick line) provides a
somewhat clearer case for a “productivity acceeration” in the late 1990s. Average labour
productivity growth picked up from around two percent in the period ending 1992 to about 3.5% in
the period ending 2000, with most of the acceleration taking place during the second hdf of the
1990s. Thefive-year average growth rate was 3% at June 2002.

The more comprehensve ABS annua mulltifactor productivity series (reported in Table 1) includes
both labour and capitd inputs, separates MFP effects from input growth effects, and reports on a
sandardised business cycle basis. It shows that MFP growth in the market sector more than
doubled from 0.7% in 1989-90 - 1993-94 to 1.8% in 1993-94 - 1999-2000. Since capitd
deepening was constant between the first and second halves of the 1990s, MFP acceleration was
respongble for dl gains in labour productivity in the second hdf. Average MFP growth over the
two cycles of the 1990s was 1.3%; this was double the rate over the two cycles of the 1980s,
athough not better than cycles of the late 1960s and early 1970s.

10 ABS Cat. 5206, National Accounts, June quarter 2002. These quarterly Henderson trend indexes may be substantially
revised from one release to the next.
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Table 1: Productivity Growth in the Market Sector
(annual average % change)

Productivity A B C D E
Cycle Multifactor Capital Labour Hours Mkt
(Peak to peak)  Productivity Deepening Productivity Worked GDP
=A+B =C+D
64/65 - 68/69 12 13 25 26 51
68/69 - 73/74 15 14 29 17 46
73/74 - 81/82 10 14 24 -0.3 21
81/82 - 84/85 0.8 14 22 -04 18
84/85 - 88/89 04 04 08 33 41
88/89 - 93/94 0.7 13 20 -0.2 18
93/94 - 99/00 18 12 30 17 47

Source; ABS Cat. 5204, National Accounts 2000-01; NSW Treasury.

Recent sudies in the United States and in Australia have used growth accounting methods to further
dissggregate the MFP model in order to separate out the contribution of information technology.

The RBA published a comparison of two such sudies for Audrdia and the United States
respectively in February 2001 and commented™:

Table 2: Contribution of Information Technology to Labour Productivity Growth (%)

Australia United States
Market Sector Non-farm business sector
1991-95 1996-99 1991-95 1996-99
Annual labour productivity growth 21 41 15 26
Contributions from:
A. Information technology 0.9 13 05 10
Of which: Hardware 04 0.8 0.2 0.6
Software 0.5 05 0.2 0.3
Communications na na 0.1 0.1
B. Other capital 04 0.6 01 01
C. Labour quality na na 04 03
Multifactor productivity 0.8 22 05 12

Source: RBA Bulletin, February 2001

Audrdian productivity growth outstripped the United States by an increasing margin during the
1990s;

Information technology capital accounted for more of productivity growth than other forms of
capitd in both Audtraia and the United States; and

1 David Gruen, Australia’s Strong Productivity Growth: Wil it be sustained?, RBA Bulletin, February 2001 (originally
speech to CEDA on 2/2/01). Updated results on aslightly different basis are reported in Simon & Wardrop, Australian
use of information technology and its contribution to growth, RBA Research Discussion Paper 2002-2, but the authors
state that these revisions are minor and do not alter their previous conclusionsin any significant way.
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Contrary to common presumptions that Audtrdia is a “technology poor” economy, information
technology capita appears to have made a larger contribution to growth in Audrdiathan in the
US (though the RBA warns that this finding should be trested with some scepticism).
While productivity improved in a number of countries, it would gppear that Audrdia's gains have
been particularly large. A recent OECD study™ identified Ausiralia as achieving one of the strongest
MFP growth acceerations of any OECD country between the 1980s and the 1990s.

Figure 2
Trend multifactor productivity (MFP) Growth
Change in annual average growth rates between 1980-90 and 1
(Percentage points)
Finland
Australia 1
Ireland
Canada
Sweden
Denmark
Norway I—
United States —
New Zealand —
Belgium —
Germany  —
Italy ———
Netherlands
France :'E
Japan [ I
United Kingdom [ I I
Spain '
-2 -1.5 -1 -0.5 0 0.5 1 15
Source: OECD, The New Economy: Beyond the Hype, 2001

3.2 Trendsin New South Wales

While the capita services data needed to estimate multifactor productivity is not avalable at the
State levd, there is sufficient information to assess trends in overdl labour productivity for the State
economy as awhole and, more tentatively, by sector. As consstent output data is not available for
the first cycle (1988-89 to 1993-94), this andyss concentrates on the second cycle (1993-94 to
1999-2000) and the cdendar (rather than cycle-based) decade of the 1990s. Analysis of trends
beyond 1999-2000 is more problematic due to cyclical effects and data breaks™,

12 OECD, The New Economy: Beyond the Hype, final report on OECD Growth Project, 2001.

13 Changes to |abour force survey methodology produced a data break in April 2001 for most labour series other than national
and state totals, for which the ABS produced back cast estimates. The net effect (for series not back cast) wasto raise
estimated employment (and to reduce estimated productivity) from April 2001.
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Table 3: Labour Productivity Growth in NSW and Australia
(Average annual % change)

1993/94 to Decade of

1999/2000 the 1990s
NSW GSP 45 34
Hours Worked 23 13
GSP/Hr 22 20
Australia GDP 43 34
Hours Worked 22 12
GDP/Hr 21 2.2

Source: ABS Cat 5220, 6203.

Aggregate labour productivity, in terms of real GSP per hour worked, averaged $36 in NSW (5%
higher than the nationd mean) during the ten years 1990-91 to 1999-2000. NSW productivity
growth averaged nearly the same as Audrdia during the decade, but cyclical variaion was more
pronounced, with NSW stronger at the peaks and weaker at the troughs™.

Figure 3 Figure 4
Agoregate Productivity Growth Productivity in Market Sector Industries
% per annum Average growth rates during the 1990s (%)
5
4 Communication
Mining Iﬁl
3 W'sale Tradg
2 Manufacturing
Finance & Ins
1 MKT SECTOR AV{
Agriculture
0 Trsp & Storage
1 Retail Trade|
gln' gl 8. 3 g,l’ $ Cl\.” g 8’? 8. 5.| Construction|
83 883885 838 8 Accommod & B now B Austrdlia
— Cultural & Recr|

Australia NSW
(20) 0.0 20 40 6.0 80 100

Source: ABS 6203 and 5220.

Source: ABS 6203, 5220, 5206 and Treasury estimates.

By indugtrid divison™, average labour productivity growth in New South Wales during the 1990s
gopeared to be strongest in utilities, communications, mining and wholesde trade. Growth was
weskest in cultura and recrestional services, accommodation and congtruction.

14 volatility due to one-off factors also is greater at the State level. Export transactions associated with the 2000 Sydney
Olympics, for example, caused abreak in NSW output and productivity trends in 2000-01.

15 Sectoral estimates by Treasury using nominal industry output at factor cost (NSW and national) as recorded in the annual
state accounts, and its ratio (national only) to real (chain volume) output as recorded in the national accounts. This
assumes (among other things) that pricesin NSW (not published by ABS) areidentical to Austraia.
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Growth was stronger in NSW than nationally in manufacturing and construction, but weaker than the
nationa average in agriculture and communications. Productivity growth in the market sector as a
whole was smilar in NSW (2.5%) and Austrdia (2.6%).

NSW productivity growth also matched the national average in the non-market industries, appearing
weaker in hedth and persona services but sronger in generd government (such industries normdly
are excluded from productivity measurement becalise some outputs are estimated from inputs).

It is fair to conclude that NSW productivity performance during the 1990s was on par with the
nationd average.

4, INTERPRETING THE PRODUCTIVITY STORY

The evidence for a productivity surge during the past decade is fairly persuasive, dthough it is not
beyond dispute. Tota labour productivity appears to have acceerated by more than a percentage
point, and multifactor productivity growth seems to have nearly tripled, between the first and second
haves of the decade. However, supporters and critics of the “productivity story” offer widdy
diverging interpretetions.

4.1 Proponents

Ealier sudies by the Productivity Commission™®, the IMF", the Reserve Bank™® and others have
atributed Audrdia’s performance primarily to structura reform over the past two decades, and
partly to the diffuson of information and communications technology. A third (but related) factor is
globaisation: the increasing internationa linkage of markets for goods, invesment and informeation
yidding gans in technology trandfer, scde of production and digribution, and price/qudity
competition.

Compared to the United States, Augtrdid's productivity acceleration began earlier in the decade
(rather than being concentrated in the find haf) and was balanced more broadly across the economy
(rather than being concentrated in the ICT sector).

According to Peter Forsyth,™ both the magnitude and timing are condstent with the view that
microeconomic reform has been a primary contributor to the productivity boom. He remarks that
the Industry Assistance Committee estimated in 1989 that micro reforms would add some five to ten
percent to GDP in the medium term, and this is the magnitude of the cumulative differentia between
Augtrdian and other OECD productivity growth rates over the decade of the 1990s.

A gmilar concluson was reached by the IMF inits 1999 review of the Austrdian economy:

16 Dean Parham, The New Economy? A New Look at Australia’s Productivity Performance, Productivity Commission, May
1999.

' IMF Staff Country Report No 00/24, Australia: Sdlected Issues and Statistical Appendix, March 2000 (hereafter: IMF
2000)

18 papers by Gruen & Stevens (RBA), Bean (LSE), Forsyth (U. Melbourne) and discussion by Quiggin (U. Queensland) in
RBA, The Australian Economy in the 1990s, Conference Proceedings, July 2000 (hereafter: RBA 2000).

1% peter Forsyth, “Microeconomic Policies and Structural Change” in RBA(2000) pp 235-267).
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In recent years, productivity growth in Australia has increased to rates not seen since the golden age of

the 1960s. This chapter has examined the contribution of both cyclical and structural factors to the

performance, and has attempted to link the structural improvements to a variety of microeconomic

reforms implemented since the 1980s... The results suggest that structural reforms have lifted Australia's
trend TFP growth rate by between 0.5 and 0.9 percentage points since the 1980s%.

State governments including New South Wales can clam a subgtantid part of the credit for
microeconomic reform during the past two decades (refer box on following page). Acting
independently and in collaborative frameworks including the Council of Audrdian Governments,
they have helped by dismantling regulatory barriers to free competition, corporatising and privetisng
public sector businesses, establishing independent pricing review mechanisms, reforming taxation,
and gpplying greater weight to effectiveness and efficiency benchmarks in resource aloceation.

More recent RBA research using the growth accounting framework?® attributes a larger share of
total labour productivity gains to investment in information and communications technology.

Thewholesdling and retailing industry’ s experience illustrates how informetion technology uptake has
underwritten mgjor upward shifts in productivity over the past ten to 15 years. Their success was
the rapid and widespread application of an aready mature technology, lar-coding and optical
character recognition, to the mundane process of distributing goods to consumers®.

In the first phase, bar-coding technology and associated computer systems developments
revolutionised retall didtribution by more than tripling the flow-through at checkout counters,
providing ingtant price checking and repricing capability, and enabling red time capture of sdes,
stocks and replenishment data.

Later, bar-coding and scanning of products became widespread in the wholesdle trade sector.
From the mid 1990s it alowed accurate ectronic records to be kept dl aong the supply chain,
reducing handling and inventory requirements, and response times. In turn, this led to
warehouses operating with paperless ordering systems and automated stock handling.

This contributed to a 56% increase in productivity in the wholesale trade sector, compared to 29%
for the market sector as awhole, between 1990-91 and 1999-2000.

20 IMF (2000) Appendix, p 13

2L Gruen (2001)

22 Gruen (2001) citing Johnston, Cobbold and Dolamore (2000), “ Productivity in Australia’ s wholesale and retail trade,”
Productivity Commission Staff Research Paper.
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Box 1
Role of New South Wales Gover nment
In Implementing Microeconomic Reform

The desire to maintain and improve living standards underpins all government policy in Australia. The
two arms of economic policy, macroeconomic policy and microeconomic policy, operate in tandem to
this end.

Microeconomic policy aims to improve the efficiency with which the economy’s scarce resources are
used to produce goods and services. Successfully implemented, such reform will:

increase the amount of goods and services that may be produced for a given level of inputs
(improve productive efficiency); and

direct resources to the sectors that generate the most community benefit (improve allocative
efficiency).

Such progressis essential to improve the State’ s future economic performance, international
competitiveness and societal welfare. The value of microeconomic reform may be seenin Australia’s
improved productivity growth in the 1990s.

Over the past two decades, gradual implementation of awide program of microeconomic reform has
enriched Australia’ s economic landscape. The major reforms over this time include:

financial deregulation;

dismantling of barriersto foreign trade;

corporatisation and privatisation of government business enterprises;
labour market reform; and

pro-competitive industry and legislative reforms.

The NSW Government has been actively implementing microeconomic reforms for the past two
decades and competition policy reform for over adecade. In 1995, the Council of Australian
Governments (COAG) agreed on a package of competition reforms known as * National Competition
Policy’ (NCP), thereby committing to a more co-ordinated approach to reform.

M ore competitive markets are expected to reduce the production costs for goods and services
(improve technical efficiency). Competition also gives firms the incentive to utilise entrepreneurial flair,
new technol ogies and innovative practicesin an attempt to gain advantage over competitors (improve
dynamic efficiency). Competition policy enhances living standards by promoting a higher level of
output and greater employment growth. In addition, it improves the sustainability of economic growth
by improving the economy’ s responsiveness to external shocks.

The effectiveness of microeconomic reform in the NSW government business sector can be measured
in part by the 69% weighted improvement in labour productivity in the sector between 1994-95 and
2000-01, including gains of 255% in Electricity Generators, 97% in Electricity Distributors, 219% in rail
freight, 76% in Sydney Water, 43% in Hunter Water, and 13% in State Rail.

The Government Charges Index (GCI) provides a second broad measure of the benefits to the NSW
people and economy from microeconomic reform in the NSW government business sector. Between
1994-95 and 2000-01 the GCI fell by 6.7% inreal terms. Thisis consistent with the financia trends
showing that most of the cost input savings from reforms have been passed on to consumers through
lower pricesrather than paid back as dividends to Government.

For more details on the NSW Government’s progress in implementing microeconomic reform and National
Competition policy, refer to NSW Treasury, Performance of NSW Gover nment Business 2000-01 (OFM Research &
Information Paper TRP 02-2), from which this summary has been drawn.
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4.2 Sceptics

Not al anaysts accept the “ productivity acceleration” thess. The main criticisms advanced by the
scepticsinclude:

@ the acceleration proponentsfail to completely eliminate cyclical effects;

Robert J. Gordon's decomposition of growth in United States labour productivity between 1995
and 1999 suggests that, after netting out cyclica effects, there was virtudly no structura acceleration
in MFP during this period; and indeed MFP decelerated in the non-farm business sector excluding
durable manufacturing®.

Table 4: Gordon’s Decomposition of US Growth in Output per Hour
(annual % growth, 1995:4 - 1999:4)

NFPB NFPB ex NFPB ex
(Non-farm Computer Durable
Pvt Business) HardwareMfg Manufacturing
1. Output growth 1995:4 - 1999:4 275 2.30 199
2. Contribution of cyclical effect 0.50 051 0.63
3. Growthintrend (=1-2) 225 179 136
4. Trend, 1972:2 - 1995:4 142 118 113
5. Accelerationintrend (=3 - 4) 0.83 0.61 0.23
6. Contribution of price & quality data adjustments 0.19 0.19 0.19
7. Structural labour productivity (=5 - 6) 0.64 0.42 0.04
8. Contribution of capital deepening 033 033 0.33
9. Contribution from MFP in computer manufacturing 0.29 0.19 -
10. Structural MFP (=7-8-9) 0.02 -0.10 -0.29

Source: R.J. Gordon in Journal of Economic Perspectives, Vol. 14, No. 4

These findings are disputed by Oliner and Siche® in the same journa who comment:

Separating cycle from trend is always difficult in the midst of an expansion, and it is particularly
challenging now because the current expansion has not conformed to cyclical norms. Despite this
uncertainty, Gordon takes a strong stand on how much of the recent improvement in the nation’s
productivity performance has been cyclical. Whatever opinion one has of the particulars of Gordon’s
cyclical adjustment, the fact remains that his numbers embed our basic finding - that the production and
use of information technology have contributed importantly to the actual pickup in productivity growth
since 1995.

(b) the acceleration proponents underestimate the increase in labour input;
John Quiggin® claims that the productivity acceleration of the 1990s was exaggerated by afailureto

account for increased labour intengity of effort: by an increase in unrecorded working hours (of
around five percent), and an acceleration in the pace of work (Taylorism) during that decade. If

2 Robert J Gordon, “Does the ‘New Economy’ Measure up to the Great Inventions of the Past,” Journal of Economic
Perspectives, Vol 14 No 4 (Fall 2000) pp 9-74

24 Stephen D. Oliner & Daniel E Sichel (Federal Reserve Board), “ The Resurgence of Growth in the Late 1990s; Is
Information Technology the Story?” in Journal of Economic Perspectives, Vol 14 No 4 (Fall 2000) pp 3-22.

% John Quiggin, discussion note on Peter Forsyth’s articlein RBA, The Australian Economy in the 1990s, Conference
Proceedings 2000, pp 268-271.
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labour input were adjusted upward to reflect “effort intengty”, then resdua productivity growth
would be smal or even negdive:

The lesson of everyday life is that people are running harder to stay in the same place. Moreformaly,
an increase in the intensity of work has only partially offset a continued decline in the underlying rate of
productivity growth.

Supporters of microeconomic reform of course would argue that poor workplace practices were
one of the mogt glaring deficienciesin Audrdian industrid performance at the sart of the 1980s, and
workplace reforms raising the intensity of effort were essentia to improve productivity. In addition,
trends in absenteeism (considered a good indicator of work satisfaction) have improved, suggesting
generad acceptance of the increase in work intensity that has taken place.

(© acceleration proponents include high productivity sectors and exclude low
productivity sectors.

Gordor?® argues that

..amajor fraction of the revival in multifactor productivity growth in the US has occurred within the part
of the economy engaged in producing computers and peripherals, and within the rest of the durable
manufacturing sector, which together comprise only 12 percent of the private business economy. This
raises the question of how far the New Economy actually reaches into the remaining 88 percent of
economic activity.

Critics clam that the Augtrdian productivity growth gatistics are biased upward by the excluson of
the property and business services (PBS) sector from the ABS definition of the Market Sector.
Quiggin has argued that since the ABS assumes zero labour productivity in the PBS sector, it
effectively undervalues PBS inputs to (and overstates productivity in) the Market Sector. However
the ABS has shown that a consgtent if weaker accderation story ill emerges when the same
andysisis run for economy-wide date’”.

(d) the productivity acceleration has been revised away by more recent data.

Criticsdam that recent ABS data revisons have wiped out the productivity gains identified in
previous studies. Indeed, the latest ABS datistics revised annua average multifactor productivity
gains during the latest growth cyde® down from 2.4% (1997-98 series) to 1.7% (1999-2000
series).  In particular, changes to the ABS methodology for estimating capital services led it to
sharply reduce its capital productivity estimate from +0.8% (1997-98 series) to -0.3% (1999-2000
series)®. According to John Quiggin the productivity record now showed that

Far from miraculous, Australia’ s performance over the 1990s has been pretty ordinary *

% Gordon (2000)

27 ABS (2001) estimates that excluding PBS from the market sector may |ead to over estimation of market sector MFP
growth by perhaps 0.1 to 0.3 percentage points per annum. This discrepancy appears fairly stable for cyclicaly
adjusted data and hence cannot explain the productivity acceleration of the 1990s.

2 The latest growth cycle is dated from 1993-94 to present in both the 1997-98 and the 1999-00 ABS studies. Hence
average growth rate revisions would also reflect the extension of the series being averaged.

2 The ABS revised these annual average growth rates again in the 2000-01 series to 1.8% for multifactor productivity and
0.0% for capital productivity.

30 John Quiggin, “Golden age myth exposed”, Australian Financial Review, 15 February 2001
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However this daim was sharply rebutted by the Productivity Commissiort™, who noted that the
latest results then available (1999-2000 series) revised down the productivity estimatesfor al years,

leaving intact the basic thesis of a productivity acceleration in the latest decade.
Figure 5

US Productivity Growth Estimates

Output per hour, non-farm business sector, annual % change
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USBL Sreleases, June 2001 and September 2001.

The sengtivity of productivity results to data revisons, however, should not be ignored. For
example, areandyds of the US nationa accounts in mid-2001 revised away a substantid part of the
“productivity boom” of the late 1990s, trimming its 2001 peek rate of expansion from about 4.5%
(initidl) to 3% (revised).

In summary, while the complexity of productivity accounting provides substantial scope for arriving
at differing estimates and differing interpretations, it would appear that academic criticiam has yet to
undermine in any fundamenta way the clam that productivity did indeed acceerate appreciably
during the 1990s. The acceeration thess is more credible because it can be explained fairly
persuasively by three preceding or concurrent developments. microeconomic reform, globaisation,
and the rise of information and communications technology.

5. OUTLOOK

The productivity surge of the 1990s was associated with exceptionaly high and sustained rates of
output growth both in the United States and Audtrdia A long period of declining unemployment
and persgtently low inflation led to clams tha the US economy had entered a “new paradigm,”
closdy associated with the technology revolution, which suspended previous capacity limits on
sugtainable growth: it seemed possible (to some) that productivity gains would alow growth to
continue even though the economy had exceeded conventiondly-estimated full employment.

The economic dowdown during 2000-01 may have been precipitated in part by the bursting of the
financid markets bubble in technology shares. The financid bubble reflected unsugtainebly high
market growth rates built into technology share prices, findly colliding with a (temporary) saturation
of business and consumer demand for ICT products. The downturn was amplified by the high

81 Gary Banks (PC Chairman), “Get it right on productivity growth,” Australian Financial Review, 6 March 2001
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gearing of the technology sector to its own investment demand. Therefore the downturn, like the
preceding acceleration, appeared closaly linked to acycle in technology.

The lagged reationship between employment and output automaticaly trandated the growth
dowdown into a steep cyclical productivity fal during 2001 (with partid recovery in early 2002),
but it has no direct implications for the trend rate over the next decade. The important question,
from the medium term perspective of this sudy, is whether productivity growth beyond the current
cycleislikey to return closer to the path of the 1990s, or of the previous decade.

The arguments for a return to a higher trend rate include:

The new information and communications technology is unaffected by the downturn, its
gpplication has only just begun, and it will continue to spread through the economy, lifting growth
rates for the next decade or more™;

Future gains are likely to flow increasingly to ICT users (such as Audrdia) rather than ICT
producers, with the latter (based on historicd pardlées with previous waves of technological
progress) facing growing competition and declining prices™;

A second wave of innovation, in biotechnology, is only in its initid stages yet potentialy could
yidd equaly large benefits to find usars and enhancements to productive processes,

The innovation process is being reinforced by risng human capital formation, through improved
educetion, training and research. Both the Commonwedth Government and Oppostion have
expressed their commitment to the reform and strengthening of education and research™.
Commitment by State governments is of even greater importance, since they are responsble for
over 70% of public funding for education in Augtrdia®. Indicative of this resolve, the NSW 2002-
03 Budget provides nine billion dallars in the budget year for education, and announces mgor multi-
year initiatives to expand literacy and numeracy, strengthen school information technology, enhance
teacher quality and availability, and increase the number of schools and upgrade their facilities.

The second and arguably more important driver of productivity gains over the recent past has been
microeconomic reform. It could be clamed that public enthusiasm for productivity reforms has
waned due to greater vishility of costs than benefits, and their popular (if uninformed) association
with ideologica preferences for efficiency over equity. It might aso be argued that the easier phase
of microeconomic reform is now past (eg., most public trading enterprises have been sold or
subjected to competition reform, and mogt tariffs excluding the automotive, clothing, textiles and
footwear industries have aready been reduced to near zero) so only the “hard yards’ remain.

%2 Bradford Delong (2002) suggests that declining prices and high demand elasticity for technology may continue to drive
strong productivity growth for perhaps another four decades. Michael Cho and Brent Neiman (McKinsey & Co, 2002),
on the other hand, argue that the productivity surge of the late 90s was due to a confluence of extraordinary events
(Y 2K, the internet, and corporate networking): with demand now saturated, output and productivity will flatten.

3 The steady falling prices of ICT products categorises them as “the commodities of the new economy” (Commonwealth
Treasury Secretary Ken Henry, in an address to the Australian Business Economists, 21 May 2002).

3 The Federal Government’s program was outlined in Backing Australia’ s Ability — An Innovation Action Plan for the
Future in January 2001. The ALP program was outlined in their Knowledge Nation Report, in July 2001.

35 Of the total $34.7 billion public expense on education in 2000-01, the States provided $24.9 billion, the Commonwealth
$10.9 hillion, and $9.2 billion was multi-jurisdictional. ABS Cat. 5512, Government Finance Statistics 2000-01.
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Reasons for optimism as to future gains from microeconomic reform effects include:

Many of the gains are “locked in” by past reforms and will continue to boost productivity for
yearsto come, even if the pace of new reform were to moderate;

It is generdly accepted that political dynamics tend to advantage the more identifiable and easly
organised “losers’ over the relatively dispersed and passive “gainers’ from reform. Many of the
direct benefits to families and businesses from recent reform, however, have been large and

Specific®:

- Consumers now enjoy more flexible hours and pay lower fees for some professond
sarvices. For example, conveyancing fees in New South Wales fdll by 17% between 1994
and 1996 following reformsto the legdl profession;

- Reddentid and business customers benefited from an average sSix to seven percent redl
reduction in NSW Government business charges from 1994-95 to 2000-01; and

- Businesses and consumers enjoy greeter choice in supplier, which (in the case of dectricity)
had aready saved NSW consumers around $1.3 billion by end-2000.

It would be wrong to underestimate the strength of public recognition and support for the *non
targeted” benefits achieved: higher and more stable economic growth, lower inflation and
interest rates, higher red incomes and lower unemployment.

As reformers now have more “runs on the board” to point to, and have gained experience in
publicisng achievements and compensating losers, resstance to reform may seem less daunting
now in many respects than two decades ago when the process had only begun.

It could dso be argued that the dynamics have tilted dightly in favour of reform as a
consequence of continued nationa economic achievement, and a generationd shift towards
greater acceptance of individua responsbility for personal success and security.

Globdisation, the third mgor driver, should continue to operate strongly over the next decade.

Regulatory and cost barriers to exchange of goods, services, capitd and knowledge will continue to
decling, typified by Chind's entry into WTO and Audtrdia s negatiations with NAFTA. This will

provide further opportunities to exploit economies of scde and comparative advantage, raisng
productivity and restraining costs.

Overdl there appear to be reasonable grounds to expect that productivity growth during the decade
to 2010 will average closer to that achieved in the 1990s than in the preceding two decades. This
accderdion is founded in robust andyss, and is unaffected by the exaggerated “new economic
paradigm” claims briefly brandished in the generd hubris of the late 1990s information technology

% These benefits are more fully discussed in NSW Treasury, Performance of NSW Gover nment Businesses 2000-01
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bubble, only to be swept away in its subsequent collapse.  After reviewing Audtralian progress in
microeconomic reform, for example, the IMF concluded in 1999 that:

.. the structural reforms that have been implemented in Australia during the last decade could lift TFP
growth between 0.5 and 0.9 percentage points over the long run. As acomparison, the estimates of the
long-run impact of structura reform range from 0.3 to 0.4 percentage points for New Zealand and from
0.1 to 0.2 percentage points for the United States.

While some of thisimprovement in Australia’s TFP growth is already apparent in the data, productivity
growth should continue to strengthen above what would have occurred without these reforms -
including, for example, recent or planned reductions in tariffs and trade protection and the National
Competition Policy which was adopted in 1995 - may not be felt for aslong as a decade®.

A recent RBA study®® concludes that both microeconomic reform and ICT developments will
continue to boost productivity performance over the next decade:

The microeconomic reforms of the past two decades (particularly the reductions in tariff
protection) have along lag in their impact on economic behaviour, and should continue to boost
productivity growth for many yearsto come);

While Augtrdiais not amgor ICT producer, it has one of the highest technology uptake ratesin
the OECD; and it is use rather than production of ICT equipment and software which ddivers
the largest economic benefits;

While producers (particularly the USA) captured much of the initid gans from the ICT
revolution, the digtribution of gains from the ICT revolution (as from previous technology
revolutions such as eectricity and rail) will increasingly shift towards users (induding Austrdia).

The Productivity Commisson (PC) aso finds reason to expect that while the underlying rate of
productivity growth may not continue at the rate of the 1990s, it should remain faster than in the two
preceding decades™.

For one thing, the heightened incentives and disciplines for improved performance are not temporary.
The reduction of barriers to competition and removal of impediments to innovation can be expected to
have lasting effects on the dynamism of our economy. And, to the extent that the economy has become
more flexible and adaptable, its capacity to deal with any future external shocks and to continue to
benefit from technological advanceswill have improved.

How long can the boost from technology, microeconomic reform and globalisation continue to hold
productivity growth at these levels? As noted by a recent commentator, eventudly “al good things
must end®.” In the longer run, the dedlining margind returns implied by the dlassical growth mode
might be expected to prevail and, in the absence of further postive shocks, productivity growth
might perhaps trend somewhat lower. The experience of the 1990s, however, has shown that such
adedineisby no meansimminent.

37 |MF (2000) Appendix, pp 11-13

38 Gruen (2001)

39 Gary Banks, The Drivers of Australia’s productivity surge, presentation to DITR-ABARE Outlook 2002.
4 Terry O’ Brian, Commonwealth Treasury (PC/ICA Conference, 21 June 2001).
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The PC suggedts that the lagging performance of some Audrdian indudtries (notably manufacturing
and retail) leaves scope for further progress, perhaps supported by increased externa competitive
pressure and interna flexibility for firms to respond®.  While labour reforms remain a centra
concern, raising ability and incentive for innovation in management and in the workforce will become
increasingly important as the economy moves closer to its technologica and productive frontier.

Lifting this capacity for innovation will require improving the effectiveness of the education and
traning sysems.  Given their preponderant role in public funding for education, State government
bear amgor share of respongbility for attaining such outcomes.

6. IMPLICATIONSFOR THE BUDGET

Productivity acceleration could help offset the expected demographic dowdown during the next
decade as naturd population growth continues to decline and “baby boomers’ phase out of the
workforce.

In the Intergenerational Report* the Commonwedth Treasury projects that annua employment
growth will dow by amost a percentage point between the decade of the 2000s and the decade of
the 2010s. If productivity growth during the next decade equds the average rate of the last three
decades (their base case assumption), then GDP growth will dow to 2.3% in the 2010s. The
report aso consgders the implications of productivity growth rates faster or dower than the base
case:

- If [&bour productivity growth continues a the same rate as achieved in the 1990s (the high
productivity growth scenario), then GDP growth would average around 2.6%.

- If productivity dows to the average rate experienced during the 1980s (the low
productivity growth scenario), then GDP growth would decline to 1.8%.

Table6: IGR Estimates of Growth in Australian GDP
Average annual growth rates (%)

Redl GDP Growth
Employment Productivity High Low
Growth growth Base case productivity productivity

Decade (base case) growth growth
1970s 16 18 34
1980s 24 12 34
1990s 13 20 34
2000s 15 17 31 32 29
2010s 0.6 175 23 26 18
2020s 0.2 175 20 22 14
2030s 0.1 175 19 21 13

Source: Commonwealth Treasury, Intergenerational Report; and ABS 5206.0

41 Banks (2002).
42 Commonwealth Treasury, Intergenerational Report 2002-03, Commonwealth 2002-03 Budget Paper No. 5, 14 May 2002
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While the three quarters of a percentage point difference between these “high” and “low” scenarios
issmdl in comparison to typicd fluctuations within the business cyde, the cumuletive effect on levels
of income and output over the space of a decade would be subgtantial.
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The consequences for NSW medium term fiscad outcomes of even a haf a percentage point
improvement in macroeconomic productivity are explored in Box 2.

Box 2
Sengtivity of Fiscal Outcomesto Productivity Growth in the Economy

Treasury used a budget model to test the impact of a 0.5 percentage point improvement in
productivity between 2007 (thefirst year after the forward estimates period) and 2020. The
model suggests that, relative to the current “base” estimates:

- The annual budget result might improve by about one billion dollars by 2020;
- The worst single-year budget result during the 13-year period might
improve by close to $500m; and

- The target of zero net debt might be attained four years earlier.

Thistest assumes that the improvement in productivity translates directly into an equivalent
increase in real growth of Gross State Product (rather than areduction in prices) and that all
budget surpluses are applied towards debt reduction.

The implications of dternaive scenarios such as these for New South Wales fiscd Strategy and
performance depend in part on whether comparable productivity gains and cost reductions are
achievable in the government and non-government sectors. If performance across the two sectorsis
equivaent, then faster growth in productivity and economic output should lead to higher real growth
in revenues, while exerting downward pressure on prices for service ddivery. This would provide
scope to further reduce net financid ligbilities, lower tax rates or incresse spending on priority
programs.

Achieving these fiscal outcomes would require that costs of government (primarily wage rates) are
reflective of productivity gains within government. Market forces tend to maintain that linkage in the
private sector®, but an equivaent mechanism is not automaticaly avalable in the State budget
sector. The potential benefits of faster productivity growth to fiscal outcomes would be diminished
if, for example, wage growth in the budget sector followed private sector trends, but productivity
growth did not. This points to a need for more accurate and comprehensive productivity
measurement in the budget sector®, and strengthened links between such measurement and wage
adjustment.

7. CONCLUSIONS

In summary, avalable evidence suggests a productivity growth acceleration of as much as one
percentage point in Australia during the second haf of the 1990s. The acceleration was stronger
than in most other OECD countries including the United States. While a substantid part of the
accderation in the US is attributable to production and use of information and communication
technology (ICT) equipment, most of the improvement in Audtrdia gppears to have been due to

43 |n a competitive market, wage rates reflect the marginal productivity of labour, and the cost of capital reflects its marginal
productivity. Thisinformation is not given by aggregate labour productivity trends.

4 NSW Treasury TRP 02-2 describes five of the measurement techniques employed in the government business sector.
However measurement problems are far more difficult in the budget sector because, among other things, outputs often
are less clearly defined and often are not priced.
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other factors: liberdisation of product and factor markets, reduction in barriers to trade, grester
public sector exposure to competition, and better macroeconomic management. Audrdiaiis likey
to gain more from the ICT revolution than ICT producer countries as absorption proceeds in the
future.

By implication, and provided that the policy environment remains supportive, Audrdia's average
productivity growth over the current decade is likely to be closer to the experience of the 1990s
than the preceding two decades. Strong productivity growth should go some way towards offsetting
the effect of dower population growth on Audtrdia's potentid output, and should have a postive
impact on the fisca position during the current decade and beyond.
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