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Executive Summary

Detailed estimates of productivity growth are presented for the beef cattle and
slaughter lambindustriesinthisreport. These estimates differ from previous
ABARE estimates for two reasons. Firstly, this study is the first to include
2006-07 farm survey data, so the overall estimation period differs. Secondly,
the beefand slaughter lamb industries are classified differently from previous
ABARE estimates of productivity. In this report, the beef industry is classified
asall surveyfarmswith more than 5o head of cattle, while the slaughterlamb
industryis classified as survey farms with more than 200 sheep and more
than1ooslaughterlambs. These factors should be carefully considered when
comparing these results with other productivity estimates.

Beef cattle Industry

*  Between1977-78and 2006-07, total factor productivity (TFP) inthe
beefindustryincreased by 1.09 per centayear onaverage,drivenbya
combination of moderate expansions in output,and some decline in input
use. The droughts in 1982-83,1994-95,2002-03and 2006-07 had negative
impacts on productivity.

© Between1977-78and1982-83, TFP declined by 2.29 per cent ayearand,
between1983-84and2006-07,itincreased by 1.28 per centayear.

* Between1977-78and 2006-07, ‘verylarge’and ‘large’ beef producers
wereable toincrease TFP more rapidly (averaging 2.05and1.95 per centa
year, respectively) than ‘medium’and ‘small’ producers (averaging 116 and
0.60 per centayear, respectively). Economies of scale and greater use of
lot feeding to finish cattle were among the main drivers of TFP growth in
larger farms.

*  Beefproducers of differentintensity (measured as the ratio of the
estimated turnoverand the number of cattle at the end of the financial
year) were similarin TFP growth but differed in the underlying drivers.
While the highintensity farms relied onimproving input efficiency,
medium intensity farms achieved higher productivity through strong
output growth. Low intensity farms improved productivity by both
increasing outputand reducinginput use.

* Thenorthernbeefindustryachieved anaverage productivity growth rate
of 1.05percentayear over the period 1977-78 to 2006-07. Over the same
period, productivity growth in the southern beef industry averaged
116 per centayear.

© TheTFPgrowthof beef producersinthe northernregionwasflat
between1977-78and1995-96 and accelerated atanaverage of 1.14 per
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centayearbetween1995-96 and 2006-07. Expansion of operationsin
the northernindustry,inresponse to live cattle trade, has facilitated
steady productivity growth over the past decade. Again, larger farms
have achieved the highest gains in productivity.

The TFP growth inthe southernregion declined by 2 per centayear
between1977-78 and1981-82and thenincreased to 3.74 per centayear
between1981-82and 1993-94. Productivity growth in the southern
regionhasbeenvolatile since 1993-94, partially reflecting the impact of
drought.

Slaughter lamb Industry

.

Between 1988-89and 2006-07, TFP of the slaughter lamb industry
increased by only 0.22 per centayear onaverage.

TFP performance inthe slaughter lambindustry appears to have
experiencedthree cycles between 1988-89and 1993-94,1994-95
and2001-02and from 2002-03 onwards. The increasein TFPinthe
first period occurredafter the woolindustry was deregulatedinthe
early1990s. Over the second period, theindustryappears to have
responded to the higher demand forlambin the international market.
Thethird periodis characterised by recurring droughtsand below
average seasonal conditions.

Fortheslaughter lambindustry, productivity trends for farms of
different scale andintensityare difficult to determine given the small
sample size and volatility in TFP estimates.



1 Introduction

Australia’slivestock sector has had relatively strong productivity growth
over the past few decades when compared with non-agricultural sectors.
Evenso, Australianagriculture is subject to the impacts of declining terms
of tradeinthelongterm,risinginput prices, pressures of climate change
andadegradingresource base. These factors provide an incentive for
farmerstofurtherimprove productivity in order to offset these impacts
and maintain long run profitability.

Under the Australian Government’s new rural research and development
(R&D) priorities,improving productivity and profitability of agricultural
industries has beenidentified asamajor objective (DAFF 2007). Priorities
alsoincludeimprovingthe skills to undertake and apply research findings,
and promoting the development of newand existing technologies. The
Australian Government, Meat and Livestock Australiaand industry invest
heavily in R&D designed to boost productivity in the livestock sectorand
continue to emphasise promotion and education to inform farmers of
newtechnologiesto boostadoptionlevels.

Over the past decade, the beefand slaughter lamb industries have
expanded, with producers responding to higher prices. However, adverse
seasonal conditions have affected the ability of farmers to maintain
production levelsinrecent years. Productivity analysis enables the
long-termtrends in productivity to be determined and establish the
potentialimpacts of changing market and seasonal conditions onindustry
performance.

Inthisreport, detailed estimates of productivity growth are presented for
the beef cattle and slaughterlamb industries. To investigate the impact

of operatingscaleandintensity onthe productivity of these industries,
further estimates are made for farm groups, based on the size of their
herdandannualturnover. Beef cattle producersin northernand southern
Australiatendto runsignificantly different operations (in terms of area
operatedand cattle numbers). To provide further insight on the impact
of these differences on performance, estimates of productivity between
northernandsouthernbeef cattle producersare compared.
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Broadacre livestock
industry in Australia

Thelivestockindustryin Australiaaccountsfor more than 45 per cent

of Australia’s total value of agricultural production. Within the livestock
industry, beef cattleandslaughter lambare the largestindustriesinvalue
terms. Over the past three decades, beef cattle numbers have trended
upwardsand the industry has expanded in response to higher prices,
despite higher turnoff occurring during drought years. Alternatively, the
sheep flock has steadily fallen reflecting the declining profitability of wool
productionin Australia. In June 2007, cattle and sheep populations were
around 25.4 millionand 85.7 million head respectively.

Australia’s beef cattle industry is characterised by a wide range of farm
sizesand production systems. More than half of the properties running
morethan 5o beef cattlein Australiaengage mainly inan enterprise other
than beef production.‘Specialist beef properties’, that is, those farms with
morethan 5o per cent of theirincome from beef cattle, carry more than
60 per cent of Australia’s beef cattle herd. The distribution of beef cattle
producers based onthe size of their operationsis shownintable 1.

Beef cattle productionis widespread across Australia. Inthe northern
beefregion (Queensland, Northern Territory and the northern pastoral
regions of Western Australia), producers generally have larger properties
and production is based mainly on native pastures. The expansion of the
beefindustry overthe past two decades (figure a) has been driven by
growthinthe northernbeefregionin particular, largely because of the
expansion of live export trade to South Asian markets.

1

Distribution of beef cattle producers, 2000-01to
2006-07 bynumber of cattle at 30 June

share of beef

number of share of share of cattle value

producers producers beefcattle of production

no. % % %

Lessthan1oo head 13115 30.4 3 4
100-400 head 18 240 422 17 19
400-800 head 6458 14.9 16 17
800-1600 head 3048 7. 15 15
1600-5400 head 1905 4.4 23 20
More than 5400 head 444 1.0 25 25
Total 43211 100 100 100

Source: ABARE 2008a.
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Inthe southernregion (New South Wales, Victoria, South Australia,
Tasmania,and the southern pastoral regions of Western Australia), the
industryis characterised by smaller properties with ahigher reliance on
improved pastures. Southern beef producers have been more heavily
affected by dry conditions and reduced feed availability resulting from
droughtacross Australia. The impact of drought on southern beef
producers has been particularly notable in the past few years with cattle
numbers falling by an average of 4 per cent per farm in2006-07.Small-
scale producersinthe northern beef region (particularly in southern
Queensland) have also de-stocked intensively in recent years in response
todrought. Over the past 12 months, pasture growth hasimproved and it
is expected that producers will begin to slowly rebuild stock numbers. If
conditionsare favourable, expansion of the industry can be expected to
continue (ABARE 2008a).

Many slaughter lamb producers have diversified farms producing a mix Sheep flockand lamb

of wool,lambs, sheep, beef cattle and crops. Only asmall proportion of slaughterings

farmshave slaughter lambs as their only output, with the vast majority 200 25
producingwoolasaco-product. Less than one-quarter of producers have

more than 1000 slaughter lambs (table 2). 160 /7 20
Sheep producers have responded to the changing returns for wool and 20 [ITHH ; 15
lamb. Despite declining sheep numbers, the production of slaughter

lambs has continued toincrease each yearas producers respond to 8o Jy 10
stronggrowthininternational demand for Australian lamb (figure b). II
Over the past decade,domestic lamb prices have risen to historically high 40 5
levels averaging 350 cents per kilogram between 2003-04and 2007-08, | iion II million
compared with 194 cents per kilogram from 1993-94t0 1997-98. head T head

1989 1992 1995 1998 2001 2004 2007
90 -93 -96 -99 -02 -03 -08

Prior to1994-95, the slaughter lamb industry was heavily concentrated

in the high rainfalland wheat-sheep zones of New South Wales and
Victoriaas wellas Tasmania, south-east South Australiaand a small region
north of Perth, Western Australia. Over the past decade, slaughterlamb

= lambslaughter rightaxis
B sheepnumbers leftaxis

2 Distribution of broadacre slaughter lamb producers,
2000-01t0 2006-07 by number of slaughter lambs sold

share of

number of share of slaughter lamb

producers producers value of production

no. % %

Lessthan 200 slaughter lambs 5291 24 3
200-500 slaughter lambs 6038 27 12
500-1000 slaughter lambs 6100 27 26
1000-2000 slaughter lambs 3423 15 27
More than 2000 slaughter lambs 1436 6 32
Total 22288 100 100

Source: ABARE 2008b.
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production has expanded throughout these regionsandinto some
pastoral regions such as the Gippsland regionin Victoria, south-west
Western Australia, the south western pastoraland Darling Downs regions
of Queensland,and the North West Slopes and Central Tablelands in New
South Wales (ABARE 2007b).

Although output of beef cattle and slaughter lambs is gradually increasing
(figuresaandb),domestic consumption of beefand lamb has been
steadily declining because of changes in prices and consumer preferences.
Consequently, the Australian beefand slaughter lambindustriesare
becomingincreasingly export oriented. Exports of beefincreased from
53 per cent of total production in 1988-89 to 64 per cent in 2007-08.

More significantly, lamb exports rose from 14 per cent of production
1988-89 to 45 per centin 2007-08. Asa consequence, the Australian
livestock industry is now influenced more by movementsand trends in
international markets.

Australia’s major markets for beefare Japan, the United States and the
Republic of Korea. Japan has become a major destination for Australian
beefsince theremoval of beefimport quotasin the early 1990s which

led to asignificant expansion of grain-fed beef production in Australia.
Principal lamb export markets are the United States, the Middle East,
Papua New Guinea, the European Unionand Japan. The opening of the US
market during the past decade hashadastimulatory effect on Australian
sheep producersand contributed to a substantial rise in the number of
specialistlamb producers.

Beefand slaughterlamb producers have benefited from strong prices
inrecentyears. However, relative to the price of farm inputs, prices have
declined overthe longerterm. Inresponse to declining terms of trade,
producersrequire improvements in productivity to maintain or improve
profitability and international competitiveness. Productivity gains can
be madeviathe use of newtechnologyand better farm management
practices whichincrease output or reduce inputs, or both.



3Trends in productivity

Productivity growth in the livestock sector

Productivity reflects the ability to produce goods and services (outputs)
givenavailable resources (inputs). Total factor productivity (also known
as multifactor productivity) measures overall productivity by comparing
aratio of total outputs relative to total inputs used in the production

of output. TFPisa useful indicator for monitoringand analysing the
performance of farm businessesandindustries. The method used for
estimating TFPin this study, along with the inputand output variables
includedare presented inappendices Aand B.

The datausedinthe productivity estimates are sourced from ABARE’s
Australian Agriculturaland Grazing Industries survey (AAGIS) of
broadacreindustries. The data set is comprehensive and can facilitate
the measurement of total factor productivity. However, the impact of
‘missing’ variables is sometimes captured in the analysis (Kokic, Davidson
andRodriguez 2006). For example, short-terminfluences suchasthe
effect of climate variability onlivestock productionand deferringinput
expenditure inlow-income years, have animpact on estimates, yet are not
always accounted forin TFP measurement. To reduce the effect of these
short-termfluctuations, long-term productivity trends are generally the
focusin TFPstudies.

Productivity trends are measured in terms of average annual growth in
TFP.Ahighrate of growth could reflect anincrease in the level of output
relative to the resources used, oralternatively a reductionininputs
(resources) required to achieve aparticular output level. Productivity
growth can be influenced by structuraladjustments,adoptingimproved
technologies, better management practices, reduced input use because
of efficiencyimprovements,and realisingeconomies of scale. These
factorsare typically considered to be the drivers of growth in Australia’s
agricultural sector.

The beefindustry, for the purposes of this study, is classified as all AAGIS
farms with more than 5o head of cattle. For the slaughter lamb industry,
the criterionis farms with more than 200 sheep and more than 100
slaughterlambs. Given these classifications, it should be clarified that a
large proportion of beefand slaughter lamb producersin this studyare
‘mixed’ producers, thatis, beef or slaughter lamb may not be their only
productionactivity, or even theirdominant output. As TFP measures total
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outputs relative to total inputs, the indices of ‘output’ estimated reflect
not only output of beef or slaughter lambs, but output of all production
activities within the sample.

Long-term growthin TFPis measured for the beefindustry from1977-78
to2006-o07andfor the slaughter lamb industry from 1988-89 to 2006-
07.Aconsistent dataset for the slaughter lamb industryis not available
forearlieryears. Given the different estimation period and industry
classifications used in the study, resultsare not directly comparable with
previous estimates of TFP for the broadacre livestock industries. These
differencesare highlighted inappendix C.

Aswellas estimating overall TFP for the beefand slaughter lamb
industries, additional productivity estimates were also made based onthe
scaleandintensity of operations. Scale of production was determined
by the average number of cattle or slaughter lambs at the end of each
financial year. Farms were segregated into five categories based on their
livestock production scale ranking from very small to very large scale
operations. Intensity of operations was measuredas the ratio of the
estimated turnoverand the number of cattle or lambs at the end of the
financial year. Turnover is the sum of the number of cattle (or lambs) sold
and the number of cattle (or lambs) transferred out. Producers with an
intensity ratio inthe top 30 per centare considered to be highintensity,
the bottom 30 per centlow intensity,and the remaining 40 per centare
classified under medium intensity.

Assmaller beef producers often have other outputs dominating their
production mix, estimates for smalland very small producers are likely to be
influenced more by outputs otherthan beef. Estimates for farms classed as
larger beef producersarelikely to be afuller reflection of beef productivity.
However, even these producers have other outputsin the majority of cases.

The sameis not the case for the slaughter lamb industry. Nearly all slaughter
lamb producers produce wool as a co-product and the vast majority also
have otheroutputssuchas crops or beef cattle. These estimates therefore
reflect the productivity of farms producing beef or slaughter lamb, rather
than the productivity of the production of beef or slaughter lamb.

Beef industry trends

Between1977-78and 2006-07, TFP in the beef industry increased by 1.09
per centayear onaverage. This productivity growth appears to be driven
mainly by moderate expansionsin output (0.58 per centayear), coupled
with smaller declinesininputs (0.51per centayear) (table 3). Thisislower
than the overall productivity growthin the broadacre sector which
averaged1.5percentayear between1977-78and 2005-06 (Zhao etal.2008).
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3 Beef industry characteristics

average1977-78t02006-07

average number

of farms TFP output input
(share of total) growth growth growth
% % % %
Total 732 (100) 1.09 0.58 -0.51
Scale
Verylarge
(more than 1600 head) 162 (222) 2.05 3.26 1.21
Large (800-1600 head) 86 (117) 1.95 212 0.18
Medium (400-800 head) 124 (169) 116 0.92 -0.23
Small (1oo-400 head) 275 (376) 0.60 -0.80 -1.40
Very small (less than 100 head) 85 (16) 1.44 -0.84 -2.28
Intensity
High (more than 70 per cent) 220 (300) 1.28 -0.08 -1.36
Medium (30-70 per cent) 293 (400) 1.22 143 0.21
Low (less than 30 per cent) 220 (300) 1.02 0.59 -0.43
Downturnsin productivity growth occurredin 1982-83,1994-95,2002-03 Growth in total factor
and 2006-07,mainly because of reduced output associated with drought productivity, inputs

during these years (figure ¢). Seasonal conditions are one factor that can and outputs beefindustry

affect output with substantial flow-on impacts on measuring productivity
growth. If these factors were accounted forand removed, the estimated
growthin productivity is expected to be considerably larger (Kokic et al.
2006).

Therealsoappearstobeabreakinthe trend of productivity growth
duringthe early1980s. Productivity growth was negative between 1977-78
and1982-83,averaging-2.29 per centayear. Productivity growth then
improved toaverage 1.28 per centayear between 1983-84 and 2006-07.
However,the upwardtrendin productivity growthappearstobelessclear

between the early1990sand 2006-07. Over this period, there is more NdeX rrerrrrrerrrrrrrrrrrrrrrrreTT
1977 1983 1989 1995 2001 2006

notable volatility in productivity growth which is largely output driven and 78 84 w90 96 -02 -07
likely toalso be areflection of adverse seasonal conditions. = TFP

e OULPULS

= nputs

Scale and intensity of operation and productivity
growth

Scaleandintensityare two of many factorsinfluencing productivity
gainsinthe beef cattleandslaughter lamb industries. To investigate

some underlying determinants of productivity improvements within the
beefindustry,additional TFP estimates were constructed based onscale
andintensity. Between1977-78 and 2006-07, ‘very large’and ‘large’ beef
producerswereincreasingly more productive (TFP growth averaging 2.05
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and1.95 per centayear, respectively) than ‘medium’and ‘small’ producers
(averaging1.16and 0.60 per centayear, respectively) (table 3).‘Very small’
producers holdingless than100 cattle also had impressive TFP growth
averaging1.44 percentayear.

Strong productivity gainsamonglarger producers appear to be
associated with strongimprovementsin output levels,accompanied by
lesserincreasesininput use. These producersappear to have benefited
from factorssuchasincreasing economies of scale, greater use of lot
feeding tofinish cattle,and the development of the live cattle export
trade. Larger producersalso benefit fromalarger breeding stock,
includingahigher proportion of females, enablinganincrease in calf
production.

Medium scale producersachieved productivity growth by more
efficiently using fewer inputs to achieve a moderate increase in output,
while smaller producersimproved productivity only slightly by scaling
backtheir operationsaltogether. More than other producers, small
producersarelikely to have had the most difficulty in maintaining cattle
numbers given the adverse seasonal conditionsinrecent years (ABARE
2008a).Small producers appear to have turned-off stock and significantly
reducedinput requirements to at least partially avoid the consequences
of higherinput costs. These factors are likely to have inhibited the ability
of smaller farmers to achieve any notable gains in productivity.

The performance of ‘very small’ producers could be driven by anumber

of factors. These producersare likely to operate mixed enterprise
operations which could be driving their productivity growth. Alternatively,
these producers may have de-stocked and in turn, significantly reduced
theirdemandfor purchased inputs. Because of low stocking rates,
negative growthin output could bearesult of relatively less pasture

and lower calf production. However,as the reduction in output was
outweighed by reduced input requirements, productivity growth was
relatively strong.

When compared by the intensity of their operations, beef producers did
not differ significantly in terms of productivity growth over the period.
The most intensive farms averaged TFP growth of 1.28 per cent a year
comparedto1.22and 1.02 per centayear respectively for medium’and
‘low’intensity farms. However, the determinants of productivity growth
differedinallthree cases. High intensity farms relied on improving input
efficiency, thatis, reducinginput use (by -1.36 per centayear) while almost
maintaining output. ‘Medium’ intensity farms achieved a similar growthin
productivity viastrong output growth (1.43 per cent a year) with only small
additionalinput requirements (0.21 per centayear). ‘Low’ intensity farms
improved productivity by both increasing output and reducing input use.
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Productivity across regions

Productivity growth has also differed between the northernand d Regional growthintotal
factor productivity
beefindustry

southern beefregions of Australia. Although both regions showed similar
movements between 197778 and 2006-07, performance in the southern
region was more volatile fromyear to year (figure d). Over the period, beef
producersinthenorthernregionachieved average productivity growth
rates of 1.05 per cent,compared with 116 per cent by those in the southern
region (table 4).

The northern beefindustryislargely dominated by less diversified and
larger farms with high stock numbers (ABARE 2007a). TFP growth was flat
inthisregion between1977-78and 1995-96 (averaging o per centayear),
thenacceleratedatanaverage of 1.14 per centayear between 1995-96 and

0.7
2006-07 (table 5). The turnaroundinindustry performanceinthe north index
was driven by strong output growth of 1.9 per cent with only moderate 19’7, , ‘1;8,3, io8g ‘1‘9‘92; 2001 2006
additional input requirements. 78 84 90 96 -02 -07

== southernregion

Between 1995-96 and 2006-07, output growth was particularly high for — northernregion

larger beef producers. Large producers (800-1600 head) increased output
by 5.03 percentayearandvery large producers (more than 1600 head)
increased output by 3.21per centayear. Smaller producers had negative
outputand TFP growth over the same period.

Productivity growthin the southern beef region has beendrivenbya
combination of expanding output and contracting input use. There have
beenssignificant fluctuationsin TFP growth, including periods where
negative growth has occurred. Between 1977-78 and 1981-82, productivity
growth declined by 2 per centayear onaverage, mainly caused by
declining output. Productivity growth was then strong between 1981-82
and 1993-94,averaging 3.74 per centayear,as producers expanded output
(by1.85 per centayear) while simultaneously contracting input use (by
-1.89 per centayear). Since 1993-94, the performance of the southern beef
industry has been highly volatile with the overall trend difficult to gauge.

The estimate of TFP growth between 1993-94and 2006-07 was-0.37
percentayear onaverage. However, this estimate changes dramatically
ifadifferent start or end year within this period is selected. Because of

4 Productivity growth in beef regions

average 1977-78t02006-07

TFP output input

growth growth growth

% % %

Northern region 1.05 o7 0.34

Southernregion 116 0.48 -0.69

"
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5 Decomposing TFP results for the northern beef industry, 1977-78

to 2006-07
total number of farms TFP  output input
(share of total) growth growth growth
% % % %
Northern Australia (1977-78 to 2006-07) 10174 (100) 1.05 o1 034
By sub-period
Between 1977-78 and 1995-96 5696  (560) 0.00 -0.94 -0.94
Between 1995-96 and 2006-07 4478  (440) 114 1.90 0.76
By scale
Very large farm (more than 1600 head) 4143 (407) 1.88 3.19 1.31
Large farm (800o-1600 head) 1396 (137) 2.00 1.84 -0.17
Medium farm (400-800 head) 1538 (157) 0.24 -1.31 -1.55
Smaller farm (100-400 head) 2445  (240) 0.05 -151 -156
Very small farm (less than 100 head) 652 (6.4) 214 -058 -2.72
By intensity
High intensity (>70 per cent) 1962 (193) 110 0.07 -1.03
Medium intensity (30-70 per cent) 3838 (377) 1.22 1.62 0.40
Low intensity (<30 per cent) 4374  (430) 0.89 0.34 -0.55
Northern Australia (1995-95to 2006-07) 4478  (100) 114 1.90 0.76
By scale
Very large farm (more than 1600 head) 2104  (470) 0.07 3.21 315
Large farm (8o0-1600 head) 639 (143) 223 5.03 2.90
Medium farm (400-800 head) 604 (135) -0.30 -2.40 -2.00
Smaller farm (100-400 head) 875 (195 -1.93 -0.30 1.66
Very small farm (less than 100 head) 256 (W) -2.07 -0.18 172
By intensity
High intensity (more than 70 per cent) 790 (176) -3.53 1.46 4.97
Medium intensity (30-70 per cent) 1790  (400) -0.24 2.01 2.29
Low intensity (more than 30 per cent) 1898  (424) 2.51 2.23 -0.25

the shorttimeframe and the volatility of TFP during this period,areliable
estimate of the overall productivity trend cannot be determined at this
stage.

Inthe southernbeef region, largerand high intensity beef producers
achievedthe greatest productivity growth over the whole period (table
6). Producers with more than 400 head (medium, largeand very large
farms) significantly expanded output with relatively lessincreasesinthe
use of inputs. High intensity producersimproved performance by scaling
back output which declinedatanaverage of -0.14 per centayear while also
improvinginput efficiency with input growth decliningatafaster rate of
-1.51percentayear.

The different patterns occurringacross northernand southern Australia
couldreflectanumber of factors specific to the beefindustryin each

12
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Decomposing TFP results for the southern beef industry, 1977-78

to 2006-07
total number of farms TFP  output input
(share of total) growth growth growth
% % % %
Southern Australia (1977-78 to 2006-07) 11777  (100) 116 0.48 -0.69
By sub-period
Between 1977-78 and 1981-82 1676 (14.2) -2.00 0.10 0.10
Between1981-82and 1993-94 4458 (37.9) 3.74 1.85 -1.89
Between1993-94 and 2006-07 5643  (479) -0.46 -0.27 019
By scale
Verylarge farm (more than 1600 head) 730 (62) 2.96 3.81 0.84
Large farm (8oo-1600 head) 1173 (100) 1.55 2.43 0.88
Medium farm (400-800 head) 2170 (18.4) 1.63 2.21 0.58
Smallfarm (100-400 head) 5811 (493) 0.81 -0.54 -135
Very small farm (less than 100 head) 1893 (167) 116 -0.91 -2.07
By intensity
High intensity (>70 per cent) 4627  (393) 1.37 -0.14 -1.51
Medium intensity (30-70 per cent) 4940 (419) 1.31 1.29 -0.02
Low intensity (<30 per cent) 2210 (188) 0.84 0.93 0.09

region.Inrecent periods, the northernindustry has undergone significant

developmentsin expanding operationsinresponse to the emergence
of the live cattle export trade, which has enabled smallerand younger
animals to be turned off (ABARE 2004). Larger operations have also
enabledfarmsto carry more cows in order to boost calf production.
These adjustments to the northern beef industry have facilitated steady
productivity growth over the past decade.

In contrast, productivity growth in the southern region has fluctuated
significantly onayear-to-year basis. This volatility partially reflects

the impact of drought (which was more notable thanin the northern
region), which led to destocking followed by extended periods of
rebuilding. Fluctuations could also be aresult of farmers altering their
production mixin response to variable returns. This patternis more
prominentin the southern regionbecause of alower proportion of
‘beef specialists’and a greater proportion of farmers engaged in mixed
farming operations.

Slaughter lamb industry trends

Productivity estimates for the slaughter lamb industry are available from
1988-89 t0 2006-07. Over this period, total factor productivity increased
by 0.22 per centayear onaverage (table 7). Theimprovementwasa
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result of asignificant expansion of output averaging 2.99 per centayear,
while inputincreasedataslightly lesserrate of 2.77 per centayear. The
TFP growth was significantly lowerinthisindustry thaninbeefand other
broadacreindustries (Zhao etal.2008).

TFP performance inthe slaughter lambindustry appears to be cyclical
withthree cycles occurring between 1988-89and 1993-94,1994-95and
2001-02and from 2002-03 onwards (figure €). The industry has not been
able to sustainany long-term productivity improvementsandat the end
of each cycle, productivity has returned to the 1988-89 level. Analogous
tothe beefindustry, these productivity movementsappear to capture
the impact of drought during1994-95,2002-03and 2006-07. These
three cyclesalso reflect three distinct periods inthe development of the
slaughter lambindustry.

Thefirst period (1988-89 t01993-94) corresponds to the deregulation

of thewoolindustry which occurred in Australiaduring the early 1990s.
Pricesfellastheindustry shifted to a market-based system away from
price supportand many farmers exited the industry. Over the next period
(1994-95t02001-02), TFPand output increased steadily as global demand
forlambincreasedtorecordlevelsand farmers shifted into slaughter
lamb production. The third period, from 2002-03 to now, is characterised
by recurring droughts and below average seasonal conditions. TFP has
beenvariable over this period, reflecting stages of de-stockingand re-
stocking.Ingeneral, drought can have alagged effect on productivity. As
producers need to rebuild stock numbers, input requirementsare high
relative to output levels.

7 Slaughter lamb industry characteristics
average 1988-89t02006-07

average number of farms TFP output input

(shareoftotal)  growth growth growth

% % % %

Total 404 (100) 0.22 2.99 277

Scale

Verylarge (more than 2000 head) 46 (1) -014 6.99 713

Large (1000-2000 head) 117 (29)  0.66 4.64 3.98

Medium (500-1000 head) 114 (28) -014 2.97 311

Small (200-500 head) 81 (20) -0.07 113 1.20

Very small (less than 200 head) 47 (1) 0.32 -1.47 -1.80
Intensity

High (more than 7o per cent) 121 (30) -0.20 3.92 413

Medium (30-70 per cent) 162 (40) 0.24 3.78 3.55

Low (less than 30 per cent) 121 (30) 0.24 0.70 0.46
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Scale and intensity of operation and productivity
growth

When classified by scale andintensity, growthin TFPin the slaughter lamb
industry was low or negative between 1988-89 and 2006-07 (table 7). Very
large, large and medium slaughter lamb producers,and those with high
ormedium intensity, incurred the largest expansions in output over the
period. However,asincreases in output were enabled by greaterinput use,
therewas no strongimprovementsin overall TFP.

Productivity trends infarms of different scale and intensity are difficult to
determine given the smaller sample size and volatility in farm performance
overthe time period.Ingeneral,large slaughter lamb producers have
greaterinput requirements and expansions in outputare typically coupled
with growthininputs. Lower inputand output growth s typical of smaller
producers. Itis possible ‘smalland ‘very small’ producers are farms with a
higher share of wool production, relative to lamb, and hence lower input
requirements.

Very smallslaughter lamb producers have scaled back outputand input
use, possibly suggesting these producers have turned-off stockin
response to poor seasonal conditions or may have diverted resources
into other farm enterprises. Alternatively, these smaller producers may be
lessable toaccess financial capital to purchase additional land and inputs,
comparedwithlarge farms,and therefore find it difficult to increase
productive capacityandimprove performance. The situation could also
be similar for ‘small’ producers who demonstrated negative productivity
growth of -0.07 per cent.

Slaughterlamb producers operating at low intensity increased output
andinput use only slightly. These producers could be responding to
pressures similar to those described for ‘small’ producers, particularly
because of drought. Medium and high intensity producers demonstrated
strong output growth, however did not exhibit productivity gains. High
intensity producers operatedat a level where additional inputs did not
give additional output, resulting in negative productivity growth. Thisis
potentially a result of seasonal conditions or long-term investments which
willhave alagged effect on output.

Long-term capitalinvestments have animmediate effect onthe measure
of inputs but they can take many years to have animpact on the measure
of outputs because of the time required to build productive capacity. As
aresult, long-term investments tend to create adownward bias in the TFP
estimates in the short term. This phenomenonis often observedin the
mining industry where capitalinvestments typically take years before they
startto produce outputs.
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4Driv¢rs of productivity in
the livestock industry

Productivity growthin the livestock industry has fluctuated significantly
between1977-78 and 2006-07,although there was an increasing trend
overall. While the beef industry showed only moderate productivity
gainrelative to the wider broadacre industry, productivity in slaughter
lamb has been highly cyclical with any clear trend in long-term overall
performance difficult to determine. Itis clear fromthe analysis that
belowaverage seasonal conditions have adversely impacted productivity
estimatesand restricted the ability of the livestock industry to exploit
productivity gains. Poor pasture growth and tightening of on-farm feed
availability has forced some farms to turnoff livestock to reduce numbers
and limit fodder purchases, particularly in recent years (ABARE 2008b).

The broadacre livestock industries are likely to require larger productivity
gainsto sustain profitsand export competitivenessinan operating
environment characterised by declining terms of trade, increasing
international competition,and growing pressures because of changing
climate conditions. Nevertheless, the beef and slaughter lambindustries
appearto be equipped with the means toachieve this.

The slaughter lamb industry continues to benefit from risingworld lamb
prices.Improved management practices, use of superior genetics (for
example, the use of non-merino rams to produce first-cross lambs) and
greater focus onfinishinglambs prior to sale has increased slaughter
weightin Australia by around 19 per cent over the past decade (ABARE
2008b). Other productivity drivers over the past decadeinclude a greater
reliance onimproved pasturesandsupplementary feeding to enhance
ewe fertility rates and reduce lamb mortality rates.

Beef prices havealso been strong with high international demand

from Japanand South Koreaand the expansion of live export markets.
However, international competition hasalsoincreased, particularly from
South American beefand Indian buffalo meatin south-east Asian export
markets. Australia’s competitiveness has also been affected by a high
Australian dollar. Productivity growth therefore needs toimprove above
current levels to assist beef producers in maintaining viability.

One factor likely to be affecting the productivity of the beefindustryis the
large number of small scale producers. More thanthree-quarters of beef
producers have lessthan 400 head of cattle and often do not operate
withthe scale necessary to benefit fromthe latest herd or farm business
management practices (ABARE 2006). The exception here was very small
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producerswho exhibited relatively strong productivity performance over
the period, most likely because of the dominance of other activities such
ascroppingintheir production mix. Compared to small scale producers,
large beef producers have achieved more sizable productivity gains.
These producers gradually expanded land holdings during the 1990s,
leavingthem better placed toincrease productivity and incomes. During
the 2000s,these producers have also increased capital investment,
particularlyinthe northernbeef region.

Productivity growth in the beef industryis likely to continue to be

driven by larger farms with bigger land holdings and greater access to
capital. These farmersare generally better equipped to increase farm
performance and take advantage of recent industry development suchas
advanced breed genetics, greater ease in moving livestock and fodder,and
betterherd management, mustering techniques and disease response
mechanisms.
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Construction of the
s/\TFP index

ppendix

Total factor productivityisaratio of all output quantities toall input
quantities. Whenthereis more than one input (or output) itis necessary
to use prices to develop weights foraggregation. As the structure of
inputsand outputs differ between farms,anindexing procedure is used
toaggregate these diverse inputs (or outputs). Total factor productivity
indexes were calculated using the Fisher procedure. The Fisher quantity
indexis defined as the geometric mean of the Laspeyresand Paasche
quantityindex:

Al Qgt: dQétQ;

where Q; is the Fisherindex between the current period (t) and base
period (0). Q. is called Laspeyresindexandis defined as

o1 2Peh
A2 ot 1
§p ioqro

n
i=1

Wherep, and g, arerespectively the price and quantity of /" input or
output, observedat the base period; g, is the quantity of " input or
output measuredat the current period. Essentially, the Laspeyresindex
usesthevalues estimated for the base period as its weights.

Q;is called Paasche indexandis defined as

. SPa.
A3 Q=
STeRes

where p, isthe /"’ price of input or output observed at the current period.
The Paasche indexuses the values for the current period as its weights.

Furtherinformation on this methodology can be foundin Davidson et al.
(2006).



%BVariabIe definitions

Datausedinthisreportis derived mostly from ABARE’s Australian
Agriculture and Grazing Industries Survey (AAGIS). The survey s
conducted annuallyand covers broadacre farms engaged in the
production of crop, mixed crop and livestock, beef and sheep. In this study,
21951 0bservations collected between 1977-78 and 2006-07 are used

to estimate TFP growth withinthe beefindustry. For the slaughter lamb
industry, 7685 observations for the period between 1988-89 and 2006-07
are used.

The data usedto produce TFP estimates can be categorised into input or
output components:

Total factor productivity inputs

Total inputs consists of 23 items that can be split into five major groups
-land, capital, labour, livestock purchases and materials and services.

Land

Landis defined asthe totalareaoperated. The value variable of land is
the opportunity cost of investing funds inland, calculated as the average
value multiplied by arealinterest rate.

Capital

Capitalisdividedinto plantand machinery, structuresand livestock (beef
andslaughter lambs). The value variables for livestock are the opportunity
costs of investing funds in those capital items. These are calculated as

the average capital value (thatis the average of the openingand closing
values) multiplied by arealinterest rate. The value variables for plantand
structuresare the opportunity costs plus depreciation.

The quantity variable used for livestock is the average value of capital
stock deflated by the respective prices paid indexes for each.

Livestock purchases

Livestock purchasesare splitinto beefand slaughter lambs. The value
variables foreachare equaltothe purchases plus net operating gains. The
quantity variables are derived from the respective value variables for beef
andslaughter lamb.
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Labour

Labour consists of fouritems - owner operator and family labour, hired
labour,shearing costs and storesand rations. The value of the owner
operatorand family labourisimputed using weeks worked and an award
wage. The value of hired labour is wages paid and the values of shearing
andstoresand rations.

The quantify variables for owner operatorand family labour and hired
labourare weeks worked. Expenditures deflated by a shearing prices paid
indexisthe quantity variable for shearing.

Materials and Services

Thereare seven itemsin the materials group - fertiliser, fuel, crop
chemicals, livestock materials, seed, fodder and other materials. There
arefiveitemsin the services group - rates and taxes,administrative costs,
repairs, contractsand other services. For eachiteminboth groups,
thevalueitemis expenditure. The quantity variables were estimated by
deflating the expenditure on each by the appropriate prices paid index.

Total factor productivity outputs

Outputs consists of 12 items that can be divided into four major crops
-crops, livestock sales,wooland other farmincome.

Crops

Cropsare splitinto wheat, barley, oats, grain sorghum, oilseeds and other
crops. The value variable for wheat is the quantity harvested multiplied

by the Australian Wheat Board’s average net return for that year’s pool.
Forothergrainsand other crops, the value variable is net receipts in that
year. The quantity variable for each of the grains is the quantity harvested.
Forthe other crops,itisreceipts deflated by the prices-receivedindex for
crops.

Livestock

For livestock, the value variable is livestock sales plus positive operating
gains plus transfers fromthe farm. For the minor category of other
livestock, the value variable is sales. The quantity variables for beef, sheep
and lambsare derived from the respective value variables and the prices-
receivedindexes for slaughtered beef, sheep and lamb meats. For the
category of other livestock, the quantity variable is derived from the value
of salesand a prices-received indexfor livestock products.
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Wool

Thevalue variable for woolis net receipts. The quantity variableis the
amount of woolshornin kilograms.

Other farmincome

Thevalue variable is receipts and the quantity variable is receipts deflated
by the sector prices-received index.
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Comparison with
earlier studies

appendix

Total factor productivity estimates are highly sensitive to the data sample
usedand consequently resultsare expected to differ between studies.
Comparisons with different TFP estimates are therefore difficult.

Theresults of thisanalysis are different to those reported in previous
ABARE studies (Zhao etal.2008, Andrews et al. 2004). For example, when
three ABARE TFP estimates are compared for the Australian beef industry,
productivity growth is lower inthe present study (table 8).

The differencesin TFP growth ratesare likely to reflect anumber of
factors. Most significantly, the industry definitionis different to that
usedinthese earlier studies. While the present study estimates TFP using
allsurvey farms with more than 5o cattle,both Zhao et al. (2008) and
Andrews etal. (2004) include only farms classified as beef specialists.
The present study therefore includesamuch broader datasample (both
specialistand non-specialist beef farms).

TFP growth estimates are also highly sensitive to the period of estimation
usedinanalysis. For each of the comparison studies, the ending year
differs, withlater studiesincludingadditional data. As TFPis estimated
usingadifferent dataset, results for different time periods are unlikely to
be the same. The present study isthefirst toinclude the impacts of the
2006-07 drought.

8 Comparison of TFP results with earlier studies

report

Productivity in the beef
cattle and slaughterlamb
industries (2008)

-currentreport

Productivity growth:
Australian broadacre and
dairyindustries (2008)

Productivity in Australian
livestock industries (2004)

TFPresults
period of northern southern
industry definition  estimation beefindustry region  region
% % %
Farms with more
than 5o cattle
(beef specialists
and non-specialists) 1977-78 to 2006-07 1.09 1.05 116
Beef specialists 1977-78 t0 2005-06 1.4 1.2 13
Beef specialists 1977-78 0 2001-02 1.8 2.2 13
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