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e Labour productivity growth has slowed markedly in
recent years, prompting calls for further economic
reform.

e Thereis evidence that the mining and utilities
industries may have been responsible for around half
of this slowdown. This may reflect delays in large new
investments coming on stream and the strength of
commodity prices in mining.

e Weaknesses in GDP growth (including during the
GFC) may also have played a role, encouraging firms
to hoard idle time in their production processes.

e Declining real unit labour costs may also be
encouraging more labour-intensive production.

e If structural productivity growth has not slowed,
measured labour productivity growth is likely to
recover in coming years.

e Ongoing reform of the Australian economy in such
areas as competition, health and education is no
doubt beneficial but need not be justified by cyclical
fluctuations in productivity.

The recent productivity experience

The slowdown in measured productivity growth and, on some
measures, its decline has been the subject of considerable recent
controversy. Slower productivity growth has breathed renewed life
into the national economic reform agenda of the last decade,
which focused on education, health and remaining competition
policy issues. Does the current productivity slowdown justify these
concerns?

Productivity is a measure of output per unit of input. It tends to
rise because we live in an industrial society that provides strong
incentives to develop and adopt improved technologies. But the
inexorable growth in productivity is not constant and may even
occasionally reverse itself because of other, non-technological
factors.

While there are various measures of productivity, we focus on
labour productivity (output per unit of hours worked). While
‘multifactor’ productivity, based on combined inputs of labour and
capital, has also suffered (and by more than labour productivity),
this is understandable given that such measures continue to
count the services of empty buildings and idle equipment as part
of input.

We should also be concerned with the ‘market sector’ of the
economy, in which commercial business operations take centre
stage, and from which government is largely excluded. In
Australia, the ABS excludes public administration & safety,
education & training and health care & social assistance from the
market sector (in some of these industries there may also be
issues about the measurement of output).

Annual national accounts data reveal that, since the middle of the
last decade, labour productivity growth has slowed and multifactor
productivity has actually declined. More recent quarterly data
reveal that labour productivity growth has been non-existent. In

broad terms, annual labour productivity growth (on an hours
worked basis) in Australia has declined from 2.8% between the
mid-1990s and the mid-2000s to just 0.9% since then, a decline of
1.9% points.

Annual productivity growth stalling or even falling

Annual productivity measures
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Quatrterly labour productivity growth still slow

Quarterly labour productivity: hours basis
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Industry sources of productivity

Is it possible to identify a productivity slowdown in specific
industries? There have been wide variations in labour productivity
performance across Australian industries since the mid-2000s,
with rapidly declining productivity in mining and utilities. The
decline in mining productivity alone contributed 0.9% points to the
aggregate industry slowdown, and the utilities sector was
responsible for almost 0.2% points (these estimates abstract from
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the effects of labour shifting between industries with different
levels of productivity).

Without further detailed industry analysis, we can only conjecture
about these more poorly performing industries. In the case of
mining, at least three possibilities have been canvassed. First,
labour has become relatively cheap in the mining industry in
terms of the prices of the commaodities produced by the sector,
even after allowing for anecdotes of substantial pay packets for
miners in remote locations. This makes it more attractive to use
labour rather than capital equipment whenever possible. Of
course, this would not account for reductions in multifactor
productivity.

Scope for substituting labour for capital in the mining industry

Real wage faced by mining industry
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Second, high commodity prices may make it profitable to exploit
lower quality mineral deposits with greater effort required per
tonne of ore extracted. Third, the surge in investment in mines
and infrastructure since the mid-2000s has employed large
numbers of people but, because of long lead times, the
concomitant rise in output is yet to be seen.

In the case of utilities, there have been similar heavy investments
in recent years in electricity and water supply (particularly
pipelines and desalination plants) that may be yet to yield their full
benefits. The drought has also meant that the output of water
supply and hydroelectric power has been under pressure without
a corresponding decline in the requirement for maintenance and
administrative staff.

These disappointing labour productivity results may improve in
future years as new capital begins to be fully employed in mining
and utilities. At the other end of the scale, labour productivity in
agriculture appears to have risen sharply, but there are reasons to
doubt the usefulness of this estimate. First, the labour productivity
data for agriculture are much more volatile than for any other
industry, partly reflecting the sensitivity of the output measure
(gross value added) to changes in its commodity composition.
Second, research by ABARES suggests that multifactor
productivity growth in Australian agriculture has been struggling
partly because there has been a decline in agricultural research
effort. Because of its small size, even this strong measured
productivity growth in agriculture only contributed 0.2% points to
the market sector result.
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Productivity growth weakest in mining & utilities

Agriculture
IT & telco |
Finance |
Retail |
Wholesale

=

Transport
Admin support
Manufacturing

COEEE

Construction
Recreation
Accom & food
Other services
Prof & scientific Industry average
Real estate
Utilities
Mining [

HDDDDD

-8 -6 -4 -2 0 2 4 6 8
Gross value added per hour worked (% p.a. growth since 2004/05)
Source: ABS & NAB calculations

The role of industry composition

Aggregate market sector productivity also depends on shifts in the
industrial structure of the economy. There is evidence that labour
productivity has been boosted by the expansion of the mining
sector at the expense of the rest of the economy, even though the
mining sector productivity actually declined. Mining has the
highest level of productivity by far. Since 2004/05, the share of
mining in market sector hours worked has risen from 1.8% to
3.1%, while the share of manufacturing has declined from 15.1%
to 12.6%. Taken in aggregate, compositional shifts were
responsible for all (0.9% points) of the recorded annual labour
productivity growth rate since 2004/05.

High productivity in mining
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Structural and cyclical productivity

Labour productivity growth is not independent of the state of the
economic cycle. In economic folklore, the received wisdom is that
productivity is ‘pro-cyclical,” meaning that productivity strengthens
during a boom and weakens during a recession. For most
industries rising sales will not immediately result in additional
hiring. Hiring and firing is costly and employers need to be
confident that any change in activity will be sustained. Until then,
hours will be extended and greater efficiencies will be exacted
from each hour worked through reductions in idle time and the
reallocation of workers. It is this latter aspect that contributes to
higher observed productivity during an upswing. The same
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considerations apply in reverse. As sales decline, businesses
initially reduce hours worked where they can and may also be
willing to accept greater idle time.

For the market sector, excluding the possibly ‘special’ cases of
agriculture, mining and utilities, annual labour productivity growth
has shown a loose correlation with GDP growth. The slowdown in
2004/05 and the GFC in 2007/08 both seem to have been
associated with an inordinate slowing in labour productivity
growth. But this is clearly not the entire story.

Additionally, labour productivity is affected by the real wage faced
by producers. Lower real wages encourage more intensive use of
labour and a tendency for measured labour productivity to grow
more slowly. We saw above that the producer real wage has
actually declined sharply in recent years in the mining industry
despite substantial increases in nominal wages because
commodity prices received by mining firms have risen even faster.

For the market sector outside the farm, mining and utilities
sectors, producer real wages have displayed little growth since
the early part of the last decade, in contrast to the latter part of the
1990s. If technical progress has proceeded as normal (that is,
‘structural’ productivity has not slowed), this would be consistent
with substantial falls in real unit labour costs for many industries
and may have also contributed to the observed productivity
slowdown.

Cyclical influences on labour productivity
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The slowing in real wage growth may reflect some spillover of the
impacts of the booming mining sector on the rest of the economy.
Underlying annual CPI inflation approached 5% towards the end
of the first mining boom, well above the RBA target range, but it
seems that this was not fully reflected in nominal wage growth.
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Outlook

A plausible case can be mounted that much of the decline in
labour productivity performance in Australia since the middle of
the last decade is attributable to special and cyclical factors.
These include high levels of investment in the mining and utilities
industries that have not yet come on stream, the impact of slower
GDP growth during the GFC and an apparent stalling in the
growth of real wages faced by producers, even outside the
booming mining sector.

Ultimately, it is structural productivity growth (or, as it is described
in the arcane world of economists, technical progress) that is
relevant to economic welfare. The current slowing in measured
productivity may begin to unwind as new mining and infrastructure
capital comes on stream and as GDP growth picks up in response
to the second mining boom.

The economic reforms of the 1990s were unlikely to have
increased the rate of structural productivity growth (or technical
progress). It is often claimed that increased competition is
associated with increased productivity, but there is no compelling
economic reason to accept this: larger firms with market power
can also achieve economies of scale unavailable to smaller firms.
It is unclear that competition reforms improved economic
outcomes in Australia through higher productivity, but they have
probably reduced the extent of ‘excess’ profits from monopoly and
oligopoly in the economy. In that event, consumers would have
gained from reduced prices and greater choice than in the
absence of the reforms.

The more recent economic reform agenda is concerned with
improving and expanding the reach of education and training as
well as improving the efficiency of the delivery of government
services, especially health. These reforms can be expected to lift
the level of structural productivity (although not necessarily its
growth rate) but over a lengthy time horizon. Realistically,
educational improvements would need to have been implemented
for an entire generation before their effects become measurable.
Commendable as such policies may be, they should not be
justified on the basis of relatively short-term, cyclical fluctuations
in measured productivity.

rob.brooker@nab.com.au
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Important Notices

Disclaimer: This document has been prepared by National Australia Bank Limited ABN 12 004 044 937 AFSL 230686 ("NAB"). Any advice contained
in this document has been prepared without taking into account your objectives, financial situation or needs. Before acting on any advice in this
document, NAB recommends that you consider whether the advice is appropriate for your circumstances. NAB recommends that you obtain and
consider the relevant Product Disclosure Statement or other disclosure document, before making any decision about a product including whether to
acquire or to continue to hold it. Products are issued by NAB unless otherwise specified.

So far as laws and regulatory requirements permit, NAB, its related companies, associated entities and any officer, employee, agent, adviser or
contractor thereof (the "NAB Group") does not warrant or represent that the information, recommendations, opinions or conclusions contained in this
document ("Information") is accurate, reliable, complete or current. The Information is indicative and prepared for information purposes only and does
not purport to contain all matters relevant to any particular investment or financial instrument. The Information is not intended to be relied upon and in
all cases anyone proposing to use the Information should independently verify and check its accuracy, completeness, reliability and suitability obtain
appropriate professional advice. The Information is not intended to create any legal or fiduciary relationship and nothing contained in this document will
be considered an invitation to engage in business, a recommendation, guidance, invitation, inducement, proposal, advice or solicitation to provide
investment, financial or banking services or an invitation to engage in business or invest, buy, sell or deal in any securities or other financial
instruments.

The Information is subject to change without notice, but the NAB Group shall not be under any duty to update or correct it. All statements as to future
matters are not guaranteed to be accurate and any statements as to past performance do not represent future performance.

The NAB Group takes various positions and/or roles in relation to financial products and services, and (subject to NAB policies) may hold a position or
act as a price-maker in the financial instruments of any company or issuer discussed within this document, or act and receive fees as an underwriter,
placement agent, adviser, broker or lender to such company or issuer. The NAB Group may transact, for its own account or for the account of any
client(s), the securities of or other financial instruments relating to any company or issuer described in the Information, including in a manner that is
inconsistent with or contrary to the Information.

Subject to any terms implied by law and which cannot be excluded, the NAB Group shall not be liable for any errors, omissions, defects or
misrepresentations in the Information (including by reasons of negligence, negligent misstatement or otherwise) or for any loss or damage (whether
direct or indirect) suffered by persons who use or rely on the Information. If any law prohibits the exclusion of such liability, the NAB Group limits its
liability to the re-supply of the Information, provided that such limitation is permitted by law and is fair and reasonable.

This document is intended for clients of the NAB Group only and may not be reproduced or distributed without the consent of NAB. The Information is
governed by, and is to be construed in accordance with, the laws in force in the State of Victoria, Australia.

Analyst Disclaimer: The Information accurately reflects the personal views of the author(s) about the securities, issuers and other subject matters
discussed, and is based upon sources reasonably believed to be reliable and accurate. The views of the author(s) do not necessarily reflect the views of
the NAB Group. No part of the compensation of the author(s) was, is, or will be, directly or indirectly, related to any specific recommendations or views
expressed. Research analysts responsible for this report receive compensation based upon, among other factors, the overall profitability of the Global
Markets Division of NAB.

United Kingdom: If this document is distributed in the United Kingdom, such distribution is by National Australia Bank Limited, 88 Wood Street,
London EC2V 7QQ. Registered in England BR1924. Head Office: 800 Bourke Street, Docklands, Victoria, 3008. Incorporated with limited liability in the
State of Victoria, Australia. Authorised and regulated in the UK by the Financial Services Authority. This document is intended for Investment
Professionals (as such term is defined in the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005), such persons having
professional experience in matters relating to investments, and should not be passed to, or relied upon by, any other person who does not have
professional experience in matters relating to investments, including but not limited to persons defined as retail clients by the rules of the United
Kingdom'’s Financial Services Authority.

USA: This information has been prepared by National Australia Bank Limited or one of its affiliates or subsidiaries ("NAB"). If it is distributed in the
United States, such distribution is by nabSecurities, LLC which accepts responsibility for its contents. Any U.S. person receiving this information wishes
further information or desires to effect transactions in any securities described herein should call or write to nabSecurities, LLC, 28th Floor, 245 Park
Avenue, New York, NY 10167 (or call (877) 377-5480). The information contained herein has been obtained from, and any opinions herein are based
upon, sources believed to be reliable and no guarantees, representations or warranties are made as to its accuracy, completeness or suitability for any
purpose. Any opinions or estimates expressed in this information is our current opinion as of the date of this report and is subject to change without
notice. The principals of nabSecurities, LLC or NAB may have a long or short position or may transact in the securities referred to herein or hold or
transact derivative instruments, including options, warrants or rights with securities, or may act as a market maker in the securities discussed herein and
may sell such securities to or buy from customers on a principal basis. This material is not intended as an offer or solicitation for the purchase or sale of
the securities described herein or for any other action. It is intended for the information of clients only and is not for publication in the press or elsewhere.

Hong Kong: In Hong Kong this document is for distribution only to "professional investors" within the meaning of Schedule 1 to the Securities and
Futures Ordinance (Cap. 571, Laws of Hong Kong) ("SFO") and any rules made thereunder and may not be redistributed in whole or in part in Hong
Kong to any person. Issued by National Australia Bank Limited, a licensed bank under the Banking Ordinance (Cap. 155, Laws of Hong Kong) and a
registered institution under the SFO (central entity number: AAO169).

New Zealand: This publication has been provided for general information only. Although every effort has been made to ensure this publication is
accurate the contents should not be relied upon or used as a basis for entering into any products described in this publication. To the extent that any
information or recommendations in this publication constitute financial advice, they do not take into account any person’s particular financial situation or
goals. Bank of New Zealand strongly recommends readers seek independent legal/financial advice prior to acting in relation to any of the matters
discussed in this publication. Neither Bank of New Zealand nor any person involved in this publication accepts any liability for any loss or damage
whatsoever may directly or indirectly result from any advice, opinion, information, representation or omission, whether negligent or otherwise, contained
in this publication.
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