Ities

ian commod

austral

1

march quarter O8

australia

postaladdress gpobox1563 canberra 2601

+612 62722000

switchboard

abareis a professionally independent

government economic research agency

editorandrew wright

abare pro

ect 1163

J

© Commonwealth of Australia2008

Selected passages, tablesand diagrams may be

abare.govau

reproduced provided due acknowledgment is made

ISSN'1321-7844



productivity growth

growthintotalfactor
productivity
broadacre and dairy industries

20

1.0
05
index
1977 1984 1991 1998 2005
78 -85 -92 -99 6
industry
= cropping

allbroadacre

— mixed crop-livestock
beef
dairy

—sheep

productivity growth

australian broadacre and dairy industries

shiji.zhao, katarina.nossal, phil.kokicand lisa.elliston

* Total factor productivity growth in Australia’s broadacre and dairy
industries is highly variable on a year-to-year basis, but has generally
trended up over the past several decades.

* Between 1977-78 and 2005-06, productivity growth in the broadacre
sectoraveraged 1.5 per cent a year. Between 1988-89 and 2005-06, the
dairy sector achieved average annual productivity growth of around
1.2 percent.

* Growthin productivity appears to have slowed since the mid-1990s in
the cropping and mixed livestock-cropping industries.

* Potential determinants of productivity growth can be inferred by
examining the contributions of changes in input growth and output
growth over time. Regional variability can provide further insights into
potential drivers of productivity improvements.

Australia’s agricultural sector faces anumber of pressures, including climate
variability, declining terms of trade and increasing international competi-
tion. As the sectoris highly export oriented — with around two-thirds of
agricultural production exported — remaining profitable and sustainable
isanincreasing challenge for Australian farmers.In2006-07,agricultural
exports were valued at $27.6 billionand accounted for 16 per cent of
merchandise exports (abare 2007b). To maintain export competitiveness
inthe medium and longer term, ongoing productivity growth is crucial for
Australian farmers.

trends in broadacre and dairy productivity growth

Total factor productivity (TFP) growthinthe broadacre sectoraveraged 1.5
per centayear between 1977-78 and 2005-06 (box 1). Asshownin figure a,
productivity estimates fluctuate on ayear-to-year basis. Consequently,long
termaverage trends are generallyamore useful indicator of farmindustry
performance.

Within the broadacre sector, performance has been mixed. Over the past
three decades, the croppingindustry has achieved the highest productivity
gains while productivity improvementsin the beef and sheep industries have
been lower. The dairy industry has achieved fairly consistent productivity
growth overthe period for which dataare available (1988-89 to 2005-06).

236 australiancommodities « vol15no.1« march quarter



Between 1977-78 and 2005-06, cropping specialists achieved annual
productivity growth of around 2.3 per cent. Strong productivity gainsare
likely to have beenaresult of advances in plant breeding over the longer
termaswellasthe introduction of direct drillingand minimum tillage
techniques that have simplified crop management and improved moisture
retention —akey productivity determinant (Kokic et al. 2006). Increased
specialisation of farmersinto cropping,increasesinland areaand more
intensive land use could also have influenced long term productivity growth
(Kokicetal.2006). Qualitative research by Knopke et al. (2000) identified
additional factors such asimproved farm management, crop rotations,
better pestand weed control methods, efficient herbicide use and advances
intractorand machinery design as potentially contributing to productivity
growth inthe cropping sector.

box1  measuringtotal factor productivity growth

Productivity reflects the ability to produce goods and services (outputs)
giventheavailable resources (inputs). Total factor productivity (TFP),also
known as multifactor productivity, compares total outputs relative to the
total inputs usedin production of the output. Growth of TFP is derived

by dividinganindexof total outputs by anindex of the totalinputs used to
produce this output combination. Alternatively, partial factor productivity
(PFP) measures output relative to asingle input factor such aslabour,
capital orland.

Growthin TFP over time is frequently used asa measure of technological
progress (OECD 2001). TFP growth reflects eitheranincrease in output
volume relative to the level of resources used, orareductionininput
(resources) volume required to achieve a particular level of output. The
drivingforces of TFP growth include betterapplications of science and tech-
nology,improved management practices, efficient exploration of econo-
mies of scale and allocative efficiency (efficiency improvements achieved by
shifting resources into more productive businesses or industries).

Productivity is akey determinant of the growth, sustainability and competi-
tiveness of businessesinamarket economy. Assuch, TFPis frequently used
asanindicator of economic performance at national,industryand business
levels.abare derives productivity estimates from data collected throughits
farm surveys. Statistics on both TFPand PFP are produced for the broadacre
sector —including broadscale cropping, mixed cropping-livestock, beef
and sheep —and the dairy sector. These estimates are typically produced at
the nationaland state or territory levels.

abare’s TFP measurement uses aratio of gross output and totalinputs,
where total inputs are acombination of capital, labour, land, purchased
inputsandservices. Productivity estimatesare reported in this paperinthe
formof TFP growth (percentage change over time), rather than the level of
TFP,to enable productivity improvements to be comparedacross states or
territories, regions andindustries.
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Over the period 1977-78 to 2005-06, the beef industry achieved average
productivity growth of 1.4 per centayear. Factors contributingto these
productivity gains have included advanced breed genetics,improved herd
management and disease management, and greater ease in moving live-
stockand fodder. Farmersalso have a greater variety of options available for
turning off cattle, including lot feedingand the development of live cattle
exporttrade (abare2004).

Many of the factorsinfluencing croppingand beef productivity gainsare
likely to have also influenced the growth in productivity achieved by mixed
crop-livestock farmers. These farmersachieved robust average produc-
tivity growth of 1.7 per cent ayear over the same period.

Farmerswithinthe sheepindustry produce avariety of outputs —including
sheep meat and wool —and productivity performance s likely to vary
between these. However,when the sheep industryis consideredasa
whole, longterm productivity growth has been relatively low (0.3 per cent
ayear) overthe period 197778 to 2005-06. Slow growth in productivity
hasresultedinalongtermreductioninthe size of the sheep industry, with
farmersshiftingto industries such as grain production where returns have
been more favourable. However, in recent years, productivity growth has
improved inthe sheep industry. Improvementsinlamband sheep prices are
likely to have stimulated productivity growth with farmersadopting new
technologiesand more efficient farm management practices. Increasing
turnoffand the use of objective measurementin selecting breeding stock
have also driven productivity growth (abare 2006).

The dairyindustry has achieved moderate productivity growth of around
1.2 per cent ayear between 1988-89 and 2005-06. New technologies and
improved farm management practices have led to consistentimprovements
inlabour productivity and increased milk yields. The shift toward larger
farmsandincreasedintensity on dairy farms,including higher stocking rates
and more intensive feeding practices, have also improved productivity over
the past two decades. In particular, pasture improvement, the expanded use
of fodder harvesting technologies as well as increased purchase of off-farm
feed, are likely to have contributed to productivity gains (abare 2005).

decomposing productivity growth

The underlying causes of productivity improvement are likely to vary signifi-
cantly between industries. For example inthe cropping sector, observed
productivity gains have beenaresult of industry expansion of both inputs
and outputs, while in the beef sector, output expansion has beenachieved
with inputs remaining relatively constant (table 1). In the mixed crop-live-
stock sector, productivity gains have beenaresult of increased efficiency
ininput use with fewer inputs required to achieve arelatively similar level of
output.
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Itis possible to further decompose productivity growth to observe how
inputand output compositions have changed over time. This often provides
additionalinsights into possible determinants of changes in TFP. Across the
broadacre sector, outputs are estimated to have grown byaround 1 per cent
ayear between 1977-78 and 2005-06, while inputs declined by 0.5 per centa
year over the same period (tables 1and 2). These changesresulted ina.5 per
centayearincreasein TFP.

Amajor factor contributing to strong productivity growthis the increase in
the scale of individual farming operations. Farms have become larger since
the 1980s with average croppingareaincreasing by 58 per centfrom 450
hectaresto 710 hectares between 1985-86 and 2005-06 (abare and MAF

‘I average annual input, output and total factor
productivity growth in broadacre and dairy industries
1977-78 t0 2005-06

total factor

input growth output growth productivity growth

% % %

total broadacre -05 1.0 15
cropping 1.4 3.7 23
mixed crop-livestock -13 03 17
beef 0.0 1.4 1.4
sheep -1.6 -13 03
dairy* 4.0 5.1 1.2

*Dairyindustryestimatesare forthe period 1988-89to 2005-06 as dataare not available for earlier
years.

2 decomposition of total factor productivity in the
broadacre sector 1977-78to 2005-06

share
growth rate 1977-78 1991-92 2005-06
% % % %

total factor productivity 1.5

total outputs 1.0 100 100 100
crops 2.7 28 31 34
livestock 03 44 42 51
wool -15 24 21 9
other outputs 3.4 4 6 6
total inputs -05 100 100 100
capital &land -1.0 41 50 42
labour -17 29 21 18
purchased material 2.6 9 13 18
- chemical (for crops) 8.4 1 2 5

- fuel -0.2 4 4
- fertiliser 3.1 3 4 7
services -0.4 21 17 22
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4 annual growth in the
beef industry
1977-78 t0 2005-06

total factor
input output productivity

growth growth growth
% % %
northern
region 0.1 1.3 1.2
southern
region 0.2 1.6 13

2006). This has enabled farmers to capture economies of scale that allow
themto produce more output using relatively fewer inputs.

Changesinthe relative size of different broadacre industries are also likely to
have playedaroleinimproving farm performance. For example, the expan-
sionin croppingoutput (from 28 per cent to 34 per cent of total broadacre
output) and the contraction inwool production (from 24 per centto 9 per
cent of total broadacre output) indicates that the Australianagriculture
sectorisflexible and able to adapt to suit market conditions. Accordingly,
the farm sector has shifted resources from less productive activities (sheep)
into more productive industries (cropping), thereby increasing allocative
efficiencyin order to remain profitable.

Over the past three decades there have also been significant changesin
farmtechnology. Farmers have significantly reduced inputs of capital,

land and labour, while increasing other inputs such as chemicals (8.4 per
cent) and fertiliser (3.1 per cent). Chemicals asashare of total input costs
increased from1per centin1977-78to 5 per centin2005-06. Similarly,
fertiliser use increased from 3 per cent of total input costsin1977-78 to 7 per
centin2005-06.Inthe cropping industry, this shift is consistent with the
increased adoption of conservation tillage practices.

differences across regions

Productivity growth hasalso beenvariable when decomposed onaregional
basis. Inthe croppingsector, the annual growth rate only varied slightly
between the northern,southernand westernagro-ecological regions
defined by the Grains Research and Development Corporation (GRDC)
(figure b). However, the changesin inputs and outputs contributing to
productivity growth were notably differentacross regions (table 3). The
southernand western regionsachieved strong growth in outputsas well as
someinput growth. Inthe northernregion, productivity gains were aresult
of more modestincreases in output accompanied by areductionin overall
input use.

Productivity growth inthe northernand southern beef regions of Australia
demonstrated similar movements between 1977-78 and 2005-06, however
productivity growth inthe southernregion was more volatile (figure
©).Overthe period, beef specialistsin the southern region of Australia
achieved average productivity growthrates of around1.3 per centayear,
comparedwith1.2 per cent by those inthe northernregion (table 4).

The northern beefindustry — definedasall of the Northern Territory,
Queenslandandthe northern pastoral zone of Western Australia—is
characterised by less diversified and larger farms with high stockingand
brandingnumbersthaninthe southern beefindustry (@bare 2007a).
These factorsare potential drivers of the long term productivity growth
inthis region.Inaddition, productivity growth in the northern region has
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increased steadily fromthe mid-1980s (figure ©),averaging 2.1 per centa
year between 1985-86 and 2005-06. This growth is likely to have been stimu-
lated by the opening of live export trade with Asiain the late 1980s.

Productivity growth in the southern region was driven by stronger output
growth, with inputs also increasing over the period. In the northern region,
output growth wasalso the principal driver of productivity growth, with
virtually noincrease inthe use of inputs. More detailed investigation of the
reasons behind these regional productivity differences remainsanareafor
furtheranalysis.

There was stronggrowthinbothinputsand outputsin the dairyindustry
between1988-89and 2005-06, resultingin moderate TFP growth of 1.2
per centayear (table 5). However, changes in productivity were notably
differentacross states. Productivity growthin New South Wales was 2.4
per cent ayear — significantly higher than the rest of Australia. The lowest
productivity growth wasin Victoriaand Tasmania.

Duringthe 1990s, Australian Government price supports for the dairy
industry were gradually phased out. The eventual removal of price supports
and the abolition of quota entitlements occurredin 2000 as part of a
structural reform package (@bare 2001). New South Wales was particularly
affected, with the exit of many smalland inefficient farms fromthe industry
andashift of dairy farmers from coastaltoinland areas. These changes
appeartohave hadanotableinfluence on dairyindustry productivity
growth.

Inall regions of Australia, dairy productivity growth hasbeenaresult ofan
expansion in both inputand output use. Output growthwasarounds per
cent formost states over the period, however the dairy specialists in South
Australiaachieved much faster output growth — more than 8 percenta
year. Input growth in South Australiaalso outpaced other states resultingin
similar growth in overall productivity.

is productivity growth slowing?

There appears to have beenaslowing of the productivity growth trend
fromthe mid1990sinthe croppingand mixed livestock-croppingindus-
tries (figure a). Average annual productivity growth inthe cropping sector
was 4.1 per cent between 1977-78 and 1993-94, compared with 0.9 per cent
between1994-95and 2005-06.

Itis possible that external factors beyond farmer’s control, such as drought,
may have contributed to declining productivity growth. However, abare
research hasindicated that productivity growth may still be declining even
after differencesin moisture availability are taken into account (Kokic et al.
2006). Furtherinquiryinto thisissue remainsan area for future study.
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productivity growth

Analysing total factor productivity growth provides a valuableinsight into
industry performance and the efficiency with which farms utilise resources
to produce outputs. Productivity growth within the agriculture sector over
the past three decades has shown high variability, but has continued onan
upward trend. Notably, there have been significant differences in the contri-
bution of inputs and outputs to productivity growth,across industries,
regionsandtime periods. Furtheranalysisinto the determinants of these
changesisimportant to determine the drivers of productivity growth and
tobettertarget research and development within the agricultural sector.

references

abare 2001, The Australian dairy industry:impact of an open market in fluid
milk supply,abare Report to the Federal Minister for Agriculture, Fisheries
and Forestry, Canberra, January.

abare 2004, Australian beef industry: productivity and financial perform-
ance,04.1 Canberra, June.

abare 2005, Australian dairy: production systems, productivity and profit,
05.1,Canberra, December.

abare 2006, Australian wool: financial performance of wool producing
farms to 2004-05,06.1, Canberra, March.

abare 20073, Australian beef. financial performance and production to
2006-07,07.2,Canberra, May.

abare 2007b, Australian Commodity Statistics 2007, Canberra.

abareand MAF 2006, Agricultural economics of Australiaand New Zealand:
past, present and future,abare, Canberra, August.

Knopke, P, V.O’Donnelland A. Shepherd 2000, Productivity growth in the
australian grainindustry,abare Research Report 2000.1.

Kokic P.,A.Davidsonand V. B.Rodriguez 2006, Australia’s grain industry
— factorsinfluencing productivity growth,abare research report 06.22,
November 2006.

OECD 2001, Measuring productivity — measurement of aggregate and
industry level productivity growth, OECD Manual, Paris.

242 australiancommodities < voli5no. 1+ march quarter



