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Foreword 
The Western Australian (WA) sheep industry is profitable and productive and includes 
more than 4000 individual producers, processors and exporters as well as countless 
associated businesses and industries. 

The industry makes a significant contribution to both the state’s agricultural production 
and the WA economy. In 2016/17 the gross value of agricultural production (GVAP) 
from the WA sheep industry totalled $1.4 billion. There is continuing demand for both 
wool and meat in export markets, giving strong incentives for increasing production of 
both wool and sheepmeat. This affords producers an opportunity to increase the 
productivity of their ewe flock and to grow the size of the flock and turn-off. 

This important report looks at ways that management decisions made by producers can 
significantly change the size, structure and productivity of the state sheep flock in the 
short and medium term (10-year period) particularly if it impacts on the number and 
proportion of breeding ewes in the flock. The modelling also explores the effects on 
state lamb turn-off and wool production.  

Individual producers will make their own decisions about their future production system, 
but the modelling shows that if this includes reducing the size of their ewe flock then it 
can take several years to re-build (i.e. be careful about what decision you do make).  

I hope that whether you are a producer, processor, member of the agri-finance sector, 
farm consultant or are generally involved in the sheep industry, you will find this report 
both informative and useful. 

 

Dr Bruce Mullan 
Director, Livestock Research & Innovation 
Department of Primary Industries and Regional Development 

 

April 2019   
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Executive summary 
 

The Western 
Australian sheep flock 
could be changed by 
producers responding 
to market forces. 

 

The Western Australian (WA) sheep industry consists 
of more than 4000 individual producers, processors and 
exporters, as well as the many businesses and 
industries that support them. 

This report examines how producers’ management 
decisions could significantly change the size, structure 
and productivity of the WA sheep flock in the short and 
medium term. 

It focuses on the impact of these changes to the WA 
flock at a state level, rather than an individual business 
level. 

Flock decision 
scenarios were 
modelled to 
investigate their 
impact on the WA 
sheep flock. 

 

Consultation between Department of Primary Industries 
and Regional Development (DPIRD) staff and members 
of the Live Export Reference Group identified four key 
scenarios developed from possible producer responses 
to changing sheep markets.  

It was considered possible that: 

 the proportion of wethers in the WA flock could 
increase with a corresponding reduction in the 
proportion of ewes 

 the ratio of ewes joined to Merino rams and 
ewes joined to non-Merino rams could change 

 the amount of land dedicated to the sheep 
enterprise could change or  

 the type of sheep or the number of sheep 
transferred interstate could change. 

 
These four scenarios were compared to a baseline 
model based on the current size and structure of the 
WA flock. 

To reduce the complexity, each scenario was modelled 
in isolation to examine the possible effects on the WA 
sheep flock, lamb turn-off and wool production over a 
10-year period in the absence of live sheep exports.  

  



vi 
 

Key findings: 

1. The breeding 
ewe is the 
largest driver of 
flock 
productivity and 
growth. 

 

The results showed the importance of the number and 
proportion of breeding ewes in the flock. 

They demonstrated the significant impact that changes 
in the breeding ewe component has on the WA flock 
due to the effect on the number of lambs available for 
slaughter and replacement, and the volume of 
sheepmeat and wool produced. Production is most 
sensitive to the number of breeding ewes in the flock 
because of the importance of lamb production. Any 
reduction in the number of ewes results in fewer lambs 
produced and available as replacements and fewer 
lambs turned off.  

Of the four scenarios investigated over a 10-year 
period, the largest declines in flock size and productivity 
occurred when there was an increase in the proportion 
of wethers from 7% to 15% of the state flock at the 
expense of the breeding ewe flock.   

Increasing the proportion of ewes transferred interstate 
had a bigger impact on the total flock than increasing 
the number of sheep transferred interstate and the flock 
took longer to recover. When the number of sheep 
transferred interstate was increased the size of the 
flock declined, however it did recover over time with 
reduced turn-off and wool production during the 
rebuilding phase. 

The most efficient way to maintain the WA sheep flock 
and hence turn-off is by increasing marking rates which 
results in more lambs per ewe. Alternatively reducing 
the slaughter of lambs and retaining more ewe lambs 
for breeding would also increase sheep numbers. Small 
changes such as selling wethers at a younger age 
allow for more ewes to be retained without increasing 
the resources (land, feed, water) consumed, compared 
to keeping wethers to five years of age. 
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2. Marking rates 
have a large and 
direct impact on 
flock size and 
productivity. 

Preliminary modelling showed the effect of marking 
rates on turn-off and flock size. An 80% marking rate 
resulted in a dramatic decline of more than 25% in flock 
size over 10 years. The turn-off, lambs marked and 
wool production all declined by 24 - 27%, and the flock 
declined from 13.5 million to 9.8 million. 

The average marking rate used in this report was 90%, 
which was based on an analysis of rates reported by 
several sources and allowed a realistic and sustainable 
population to be modelled that had a fairly consistent 
flock size.  

 

3. Producer 
decisions could 
have long-term 
consequences 
on the WA flock. 
 
 

Although WA sheep producers act independently of 
each other, their collective decisions can result in large 
changes to the WA sheep flock.  It is the net result of 
these decisions that determines sheepmeat and wool 
production, with flow-on effects to other sheep 
producers, rural communities, and support industries. 

A decline in the flock size or structure must be identified 
early as there is a long turnaround time involved in 
livestock breeding. 

Flock rebuilding is dependent on the productivity of 
local ewes. Because the importation of sheep into WA 
is strictly limited, the industry depends on local ewes to 
increase the state flock.  

 

Scenario 1 showed 
that increasing the 
proportion of wethers 
in the flock had a 
profound effect and 
the largest impact on 
production of any of 
the scenarios. 

 

Where producers have difficulty getting lambs up to 
processor specifications, a profitable outlet for these 
sheep has been to sell into the live export trade. If this 
option is unavailable, some will opt to retain the 
wethers for wool production subject to favourable wool 
prices. This was modelled as Scenario 1. 

In this scenario the proportion of wethers in the flock 
was increased from 7% to 15% at the expense of ewes. 

This scenario caused the largest decline in flock size. 
The flock declined from 13.5 million to 10.2 million over 
10 years. Lamb slaughter and wool production followed 
a similar pattern due to the declining flock size, 
illustrating major impacts on the production of 
sheepmeat and wool. 
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Scenario 2 showed 
that changing the ratio 
of ewes joined to 
Merino and non-
Merino rams had little 
impact on flock size or 
production.  

 

An alternative approach to overcoming the difficulty in 
getting Merino lambs to processor specifications is to 
change to crossbred or meat breed lambs. These 
generally grow faster and reach maturity earlier thus 
increasing the compliance rates at the abattoir. This is 
the logic behind Scenario 2. 

Over the past 30 years in WA, the proportion of ewes 
joined to Merino (wool) rams or to meat sires has 
generally shifted from mostly wool joinings to more of a 
balance between wool and meat joinings. The current 
ratio and the value used in the baseline model is 61% 
of ewes joined to Merino rams. 

The proportion of ewes joined to Merino rams was 
modelled as 50%, 65% or 70% of ewes, with the 
balance being joined to non-Merino rams. The 
differences between the alternatives and the baseline 
after a 10-year period were all very small.  

Scenario 3 found that 
small changes in the 
percentage of farm 
land for sheep in 
mixed farms can have 
dramatic impacts on 
the size of the WA 
flock. 

 

Producers in areas where cropping is a viable option 
often use stubbles to prepare sheep for the live export 
trade. In the absence of the live export trade, these 
producers may choose to reduce sheep numbers and 
increase the cropping program. Conversely, if lamb and 
wool prices are favourable relative to grain prices, 
some producers might expand the area allocated to 
winter grazing and thereby increase sheep numbers. A 
change in area of farm land for sheep production is 
considered in Scenario 3. 

On average about 30% of arable farm land was 
allocated to sheep and wool production in WA. 
Extrapolated values suggest that if the percentage 
declined from 30% of the average farm to 20%, it would 
result in the WA flock declining to 9.7 million head, a 
reduction of 33%.  

Increasing the percentage of land used for sheep 
production by reducing that allocated to other 
enterprises, such as cropping, increases the potential 
WA flock size. However the ability to rapidly change to 
a larger flock while maintaining similar stocking rates 
will rely on increasing the marking rate significantly, 
keeping more lambs and/ or retaining older ewes.  

Getting back into sheep or rebuilding a flock requires 
significant capital investment (sheep, fencing, yards, 
water etc.) and time, with estimates that a whole-farm 
breakeven period is between nine and 11 years.  
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Scenario 4 found that 
the class of sheep 
transferred interstate 
had a larger impact on 
the flock than the 
number transferred 
interstate. 

The selling of sheep and lambs to eastern Australia can 
both supplement processor demand in those states and 
also assist producers trying to rebuild their flocks. 
Interstate transfers rise significantly when interstate 
demand rises relative to the demand in WA. This tends 
to be associated with the period immediately after 
drought breaking rains in the east, and is greatest when 
WA suffers a late break or dry season. Scenario 4 looks 
at the impact of interstate transfers. 

Of the alternatives in this scenario, changes in the 
proportion of breeding ewes transferred to eastern 
Australia had the largest impact on the WA sheep flock. 

When the number of sheep transferred interstate 
stayed at 2% of the opening number, and was made up 
of 70% ewes and 30% lambs,  the flock suffered an 8% 
(-1.1 million head) decline over 10 years. 

Conversely when 30% ewes and 70% lambs were 
transferred, a small increase in the WA flock resulted. 
This was the only scenario modelled where the flock 
grew in size. This is due to the breeding ewes being 
kept in the system allowing for more lambs to be born 
and become replacement stock. It also allowed for 
higher rates of turn-off and higher wool production off 
the back of a larger flock. 

When 1 million sheep were transferred interstate in 
Year 1 there were 13% fewer lambs slaughtered in 
Year 1 compared to the baseline (2.7 million head 
compared to 3.1 million head) but by Year 10 the 
number of lambs slaughtered had recovered to 3.0 
million head.   
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1. Introduction 
The Western Australian (WA) sheep industry consists of more than 4000 individual 
producers, processors and exporters, as well as the businesses and industries that 
support them. Sheepmeat and wool contribute more than a billion dollars to the state 
with a significant proportion of that generating valuable export income.   

Over the last 30 years the sheep population has declined but due to improvements in 
production and efficient use of resources, the value generated by the sheep industry 
has increased. Lamb turn-off has increased markedly resulting in large increases in 
both the value and volume of lamb meat produced. In the last five years there has been 
strong growth in wool prices stimulating wool production in WA.  Currently there is a 
great opportunity to grow the sheep flock with strong demand and high prices likely to 
continue into the future. 

The state flock can be increased by producers continuing to improve marking rates and 
lambs per hectare. Another option is for producers to reduce turn-off (withholding more 
ewe lambs and/or retaining older ewes). When the flock is going through a rebuilding 
phase, a combination of methods is typically used. 

Importation of sheep to WA from interstate is strictly limited, so flock rebuilding and 
growth depends on the productivity of local ewes. Further, WA ewes can be readily 
transferred to eastern Australia in response to demand, putting the ewe base at risk. 

The WA sheep flock is vulnerable to changes in market forces and uncertainty arising 
from disruption in the live sheep export trade. Sheep producers respond to market 
forces when making management decisions, such as joining type, the proportion of the 
flock sold to slaughter and many others. Although WA sheep producers act 
independently of each other, in general they are responding to the same market signals 
and so their collective decisions can result in large changes to the state sheep flock. It 
is the net result of these many decisions that determines the sheepmeat turn-off and 
wool production from the WA flock, with flow-on effects to other sheep producers, rural 
communities, and support industries. 

Any possibility of a decline in the WA flock size or changes in structure and productivity 
must be identified early due to the long turnaround period involved in livestock 
breeding.  

This report examines how producers’ management decisions can significantly change 
the size, structure and productivity of the WA sheep flock in the short and medium term 
(10-year period). The intent of the modelling on which this report is based was to 
explore the effects of a set of management decisions on the size of the WA sheep 
flock, lamb turn-off and wool production and gain an understanding of the impact of the 
changes to the flock structure and composition. The modelling was carried out with no 
turn-off going to the live export trade. To reduce the complexity, each scenario was 
modelled in isolation. 

Department of Primary Industries and Regional Development (DPIRD) staff and the 
Live Export Reference Group identified likely producer responses to changing sheep 
markets. There was concern that producer decisions could have big implications for the 
entire WA sheep industry. The producer decisions were developed into flock decision 
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scenarios based on historical responses to change, which were then modelled at the 
state flock level. The avenues of turn-off available to producers in this modelling were 
lamb slaughter, adult sheep slaughter and interstate transfers.  

It was considered possible that: 

 the proportion of wethers in the WA flock could increase with a corresponding 
reduction in the proportion of ewes 

 the ratio of ewes joined to Merino rams and ewes joined to non-Merino rams 
could change 

 the amount of land dedicated to the sheep enterprise could change 
 the type of sheep or the number of sheep transferred interstate could change. 

 

Demand for sheepmeat and wool and prices were assumed to remain at present levels. 
The impact of changes in prices was outside the scope of the model as was any 
economic analysis.  

This report looks at the impacts on the WA sheep flock as a whole; individual sheep 
enterprises may differ in their responses according to their situation, priorities and the 
management decisions they make. 

The outputs of the modelling reflect the inputs, scenarios, and assumptions 
chosen. They are presented to indicate the extent of change that might occur 
were the industry to respond in a way similar to one of the scenarios. They are 
not a statement of support or otherwise for the live export trade. 

2. Background 
The WA sheep industry is a dynamic industry that evolves and shifts rapidly in 
response to changes in market access and pricing. Markets are constantly changing 
and evolving as consumers respond to new products, cuts and pricing. In 2016/17 the 
gross value of agricultural production (GVAP) from the WA sheep industry totalled $1.4 
billion (Figure 1) while the flock numbered 14.6 million sheep and lambs (Australian 
Bureau of Statistics (ABS) adjusted figures).  

Over the last 30 years, the WA sheep flock has seen considerable structural change. 
The flock has declined from over 35 million head to 14.6 million in 2016/17 (ABS 
adjusted figure), and has progressed in response to market demand from being a wool-
dominant flock to a dual-purpose flock producing both wool and sheepmeat. While 
lamb slaughter was negligible 30 years ago, it is now a significant aspect of production 
making up 45% of turn-off in 2017/18. In recent years WA has grown the volume of 
lamb turned off by improving lamb marking rates, increasing the proportion of ewes in 
the flock and increasing lamb carcase weights. 

The gross value of agricultural production (GVAP) from the WA sheep industry has 
doubled from $752 million in 1992/93 to $1.4 billion in 2016/17 (Figure 1). 
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Figure 1 Gross value of production for WA sheepmeat (including l ive 
export) and wool (ABS data, DPIRD analysis) 

The WA flock is predominately Merino-based with 81% of the ewe flock being Merino 
wool sheep (ABS 2016/17). This has kept WA’s wool production high in comparison to 
states where there has been a trend towards a more meat-focussed ewe. In the last 
three or four years the price of wool has increased significantly (Figure 2). For more 
than 85% of producers, both wool and meat are important contributors to the farm 
income. 

  

Figure 2 Western Market Indicator (WMI) and the WA 19 micron price 
guide, cents per kilogram (c/kg) clean (based on Australian Wool 
Exchange (AWEX) data, DPIRD analysis) 
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Due to the changing structure of the flock and the rising importance of lamb production 
the proportion of wethers in the flock has declined from 32% to 7% over the last 30 
years. At the same time the proportion of breeding ewes in the flock has increased from 
around 45% of the flock to 61% in 2017 (Figure 3). Low wool prices following the 
collapse of the reserve wool price scheme in the early 1990s reduced the importance of 
wethers relative to that of ewes and lambs.  

 

Figure 3 Changes in the composit ion of the WA sheep flock over t ime 
(based on ABARES data, DPIRD analysis) 

 

The WA sheep industry is an export-focussed industry. In 2017/18 WA exported 83% of 
the sheepmeat produced in WA abattoirs, the remainder being used for domestic 
consumption. 

In addition to sheepmeat exports, WA exports more live sheep than all the other 
Australian states combined. Over the last five years on average 86% of Australian live 
sheep exports have been sourced from WA. 

WA also provides a ready source of live sheep and lambs for markets in eastern 
Australia, though with the added cost of transporting across the continent. These 
animals may be for slaughter or they may be breeding stock used to restock properties 
following droughts.  

 

  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

%
 o

f s
he

ep

ewes wethers lambs rams



5 
 

2.1 The sheep enterprise 

Sheep enterprises make a valued contribution to the mixed farming system commonly 
found in WA. Mixed farms integrate grazing of sheep on pastures with grain cropping to 
achieve practical benefits to both enterprises and spread the price risk faced by the 
producer. Sheep in a mixed farming system assist with weed management and 
management of variable seasons.  Wool and sheepmeat are valued income sources 
that assist with cash flow. 

Sheep production in WA occurs mainly in the south-west of the state (Figure 4) where 
there is a Mediterranean climate and winter-dominant rainfall of between 300 
millimetres (mm) and 700mm per year.  

 

 

Figure 4 Distr ibution of sheep within the WA agricultural area (ABS 
2015/16 census data, DPIRD analysis)  

 

The growing season is short (being May to October) causing pasture growth to be 
strongly seasonal. The sheep feedbase is generally annual pasture (winter grasses and 
clover) with access to crop stubbles in summer but may include perennial pastures 
and/or edible shrubs in some areas. Green pasture is available for grazing during the 
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growing period, and there is a summer and autumn feed-gap when sheep are fed on 
dry pasture or crop stubble and their feed requirements are supplemented with grain, 
pellets or hay as needed. The seasonality of pasture production sees maximum feed 
availability in spring, limiting the scope to change the time of lambing. Due to this turn-
off is also seasonal. 

The majority of producers turn lambs off at between four and seven months of age and 
most turn off their stock either in late spring or early summer (Figure 5). Wool 
enterprises have two periods where turning off stock is concentrated- around March 
and April and again around November. For prime lamb and mixed sheep enterprises, 
the majority of producers turn their stock off between October and March, peaking in 
November. 

 

Figure 5 Month of turn-off of lambs by proportion of enterprises (DPIRD, 
in press)  

 

The benefits of having sheep in the system mean that producers have continued to run 
sheep during periods of low prices. The right combination of relatively high sheep and 
wool prices currently being seen provides optimism that the industry is in a good 
position to grow. 

 

2.2 Live Export Reference Group  

The Live Export Reference Group was established in 2018 and includes industry 
representatives and DPIRD staff.  The group follows developments in the sheep 
industry and guides DPIRD activities to support the WA sheep industry.  
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questions about the future of the WA sheep industry.  
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3. The baseline model 

3.1 Assumptions for the baseline model 

The baseline was created using a combination of industry intelligence and long-term 
published figures from sources such as the ABS and Australian Bureau of Agricultural 
and Resource Economics and Sciences (ABARES). The model projects forward 10 
years and was used to assess the impact of each scenario. The model uses an 
opening flock size of 13.5 million sheep and lambs, the best estimate of the flock at the 
time of undertaking this study. 

General assumptions for the model: 

 The price of wool and sheepmeat will remain strong as per current levels, however 
any changes in prices are not considered in the model. 

 Live export is not included as a market within the modelling. 
 The modelling does not address economic considerations or individual decisions 

that enterprises, processors or exporters would make in response to the changes 
modelled.   

Table 1 Assumptions for the model 

Assumptions for the baseline model based on demographic data 

61% of the flock are breeding ewes 
81% of ewes are Merino and 19% are non-Merino 
89% of ewes are joined 
61% of the ewes joined are joined to Merino rams 
2% of the flock are rams of which 80% are Merino and 20% are non-Merino 
7% of the flock are wethers and all adult wethers are Merino 

31% of the flock are lambs of which: 
- 50% are ewes (75% Merino, 25% non-Merino) 
- 49% are wethers (60% are Merino and 40% non-Merino) 
- 1% are rams (76% Merino, 24% non-Merino) 

Of the retained lambs: 
- 80% of Merino ewe lambs are retained and 52% of non-Merino ewe lambs are 

retained 
- 33% of the Merino wether lambs are retained and no non-Merino wether 

lambs are retained 
- 2% of the male lambs are retained for both Merino and non-Merino ram lambs 

Of the new lambs marked 75% are carried into the next financial year 
 
Ewes are kept five years. All ewes are slaughtered at six years 
5% of hogget ewes and 5% of two year old ewes are sold to slaughter each year 
No three to five year old ewes are sold to slaughter. 
 
Wether slaughter: 

- Around 35% of Merino wether lambs are slaughtered 
- Around 50% of hoggets are slaughtered 
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Assumptions for the baseline model based on demographic data 

- 50% of the remaining wethers are slaughtered at three years  
- All remaining wethers are slaughtered at four years 
- All non-Merino wethers are slaughtered as lambs 

 
Interstate transfers are 2% of the opening number 
Interstate transfers of adult sheep are all female and all Merino 
50% of ewes transferred interstate are hoggets and 50% are two year olds 
Interstate transfers of lambs are 50% ewes and 50% wethers and are all Merino 
 
Loss rate of 6% (6% of the opening number and 6% of the lambs marked that year) 
Losses include on-farm losses, losses during transport and transfer of ownership 
(selling) as well as any condemned at the abattoir. 
 
Marking rate of 90% (see discussion on marking rate in Section 3.2) 
 
The weight of wool cut from non-Merino sheep was set at 75% of that cut from 
Merino sheep of the same class (age, sex). 
Wool production is given as greasy weight. 
 

 

 

3.2 Background to the baseline model assumptions 

WA sheep flock composition 

As of July 2017 the WA sheep flock numbered approximately 14.6 million sheep and 
lambs (ABS adjusted figure, Figure 6). Approximately 54% of the flock were breeding 
ewes (7.8 million) while lambs under one year of age made up 32% of the flock and the 
remaining 15% includes wethers, rams and ewes not intended for mating. 
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Figure 6 Flock size, breeding ewes and turn-off for the WA sheep flock 
(based on ABS data, DPIRD analysis) 

 

Over the last seven years flock size has been relatively stable at between 14.0 and 
15.5 million. The breeding ewe component has declined from 60% to 54% in that time 
according to the ABS, and 81% of ewes were Merino (national average 67%) in 
2016/17. According to ABARES wethers made up 7% of the flock in 2017. 

Of the breeding ewes, 83% were joined to produce lambs, and of the ewes joined 61% 
were joined to Merino rams and 39% were joined to non-Merino rams in 2016/17. For 
the purpose of the model it was decided that the longer-term average of 89% joining 
rate for breeding ewes be used as the 2016/17 rate appears to be an outlier. 

The Merino marking rate was 94% resulting in 60% of lambs marked being Merino and 
the non-Merino marking rate was 98% resulting in 40% of lambs marked being non-
Merino. The state average marking rate was 96%. Following consultation with industry 
it was felt these marking rates were a little optimistic and that a state marking rate of 
90% rather than 96% would be more appropriate for the model. 

 

Marking rates 

Marking rates have a large and direct impact on the WA flock size and productivity. 
Marking rate is defined as the number of lambs marked per ewe joined. 

The impact of different marking rates was investigated by comparing marking rates of 
80%, 90% and 100% (see Appendix 8.1). This illustrated that at 80% and at current 
turn-off rates, the flock was not self-replacing and would be reduced by 25% over 10 
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years, in turn affecting lamb slaughter and wool production. A 100% marking rate was 
not considered realistic in the near term given recent marking rate trends.  

Figure 7 combines annual marking rate data for WA from three sources: the ABS 
Agricultural Commodities, ABARES Agsurf data, and the Meat and Livestock Australia 
and Australian Wool Innovation (MLA/AWI) Sheepmeat and Wool (SM&W) survey. 
Prior to 2010/11, the highest marking rate recorded by any of the sources was 83% 
(shown by a horizontal line on the chart). From 2011/12, almost all the marking rates 
reported have been above the 83% level, with an average close to 90%. 

 

Figure 7 WA marking rate trends 

 

In 2017/18: 

 ABS reported a marking rate of 91%. 
 The Sheepmeat and Wool survey by MLA/AWI was 95%. 
 ABARES is yet to release the 2017/18 figures but reported a marking rate of 89% in 

2016/17. 

The increase in the marking rate has been necessary in order to maintain the flock at 
between 14 and 15.5 million head while supporting record lamb slaughter.  

In the baseline model a marking rate of 90% was used for the 10-year projection 
period. A marking rate of 90% was supported by the recent sheep producer surveys 
and it enabled the baseline model to produce credible flock and production results.  

 

WA turn-off 

Turn-off reached 5.86 million in 2017/18 (Figure 8). This consisted of 45% lamb 
slaughter, 23% sheep slaughter, 27% live exports and 5% interstate transfers.  
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Figure 8 WA turn-off (based on ABS and Department of Primary 
Industries and Regions, South Australia (PIRSA) data, DPIRD analysis) 

 

Interstate transfers 

Interstate transfers have been relatively high for the last two years (Figure 9) with the 
busiest period during spring (October- November). 

 

Figure 9 Cumulative number of sheep transferred out of WA (based on 
PIRSA data, DPIRD analysis) 

 

Prior to 2017/18 the majority of sheep transferred interstate were adult sheep making 
up 60-70% of all transported sheep. In 2017/18 the trend started to change and 55% of 
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sheep transferred to eastern Australia were lambs. So far in 2018/19 (July to April) 
lambs have made up 72% of interstate shipments. 

 

3.3 Results for the baseline 

Following a slight adjustment in composition between ewes and lambs in the initial 
years, the flock composition remains unchanged for the rest of the projection period in 
the baseline model (Figure 10). The proportion of lambs marked and rates of turn-off 
are maintained over the 10 years modelled.  

 

Figure 10 Baseline model f lock breakdown 

 

In the baseline model over a 10-year period:  

 The flock declined by 3% 
 Total turn-off declined by 3% 
 Lambs marked declined by 9%  
 Wool production declined by 6%. 

4. Scenarios 
Four scenarios were developed and modelled to explore their effects on the size of the 
WA sheep flock and its structure and productivity. 
 

4.1 Scenario 1 

Lambs that don’t reach processor specifications before the eruption of their adult teeth 
are downgraded to hoggets resulting in a lower price. The live export trade has been a 
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may choose to sell lightweight lambs to other farmers to feed or sell to the lightweight 
carcase export trade, or in the case of Merino wether hoggets retain them for wool 
production selling at an older age into the mutton market. This latter option was 
investigated in Scenario 1. 

Wethers are a useful low-risk enterprise in farm businesses focussed on grain 
production or as a low-input wool production system. Scenario 1 investigated the result 
of increasing the proportion of wethers in the flock from 7% to 15% at the expense of 
the breeding ewe flock, over a 10-year period. This situation may arise due to: 

 maintained high wool prices causing an increase in the retention of wethers to 
increase the wool-producing capacity of the flock  

 Cereal-Sheep Zone (CSZ) producers opting for a flock with lower risk 
 sell down of the ewe flock due to restocking activity in eastern Australia. 

An increase in the number of wethers while maintaining the breeding flock resulting in 
an increased total flock size was not considered likely. This would have required a 
greater amount of land to be dedicated to the sheep enterprise in order to carry more 
sheep, which was considered unlikely to occur under current market conditions. 

 

4.2 Scenario 2  

An alternative approach to increase compliance with processor specifications for the 
lamb category is to produce crossbred or meat breed lambs because their growth rates 
are generally faster.  

More producers in the High and Medium Rainfall Zones sell meat lambs compared to 
the Cereal-Sheep Zone. This is because the High and Medium Rainfall Zones have 
access to longer growing seasons for pastures and are less likely to have poor or 
variable seasons. More producers in the Cereal-Sheep Zone are focussed on cropping 
and have less available labour and time to manage sheep enterprises such as prime 
lamb production which requires significant input to manage efficiently.  

When wool prices are high there can be an increased focus on producing wool lambs 
as replacement breeding stock and for wool production. While it is unlikely the Merino 
ewe base of the WA flock will change quickly, it is relatively simple to reduce the 
number of ewes joined to Merino rams and increase the number joined to non-Merino 
rams. This option would also be considered if wool prices were to decline relative to 
lamb prices. 

Scenario 2 investigated possible changes that may occur over a 10-year period if the 
proportion of ewes joined to Merino and non-Merino rams changed.  In the baseline 
model 61% of joined ewes were joined to Merino rams while 39% were joined to non-
Merino rams. 

This scenario investigated the outcome of three alternatives: 

(a) 50:50 joinings to Merinos and non-Merino rams due to: 
o high prices for prime lamb. 
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(b) 65:35 joinings to Merinos and non-Merino rams due to: 

o high prices for wool and high grain prices. 
 

(c) 70:30 joinings to Merinos and non-Merino rams due to: 
o high prices for wool 
o producers moving to a low-risk system. 

 

4.3 Scenario 3 

Producers may respond to unfavourable market signals by reducing their sheep area 
and reducing sheep flocks or getting out of sheep altogether. This might occur if sheep 
and wool profitability reduced relative to the profitability of cropping. 

Scenario 3 looked at the outcome if the percentage of land allocated to sheep was 
changed in mixed farm enterprises, in favour of an increase in the percentage of land 
allocated to cropping and/or cattle.  

This scenario was based on figures from the Planfarm Bankwest benchmarks 
(Planfarm and Bankwest 2018) and the ABS. It was not investigated using the model 
but rather the impact on potential sheep numbers was estimated using a linear 
extrapolation. 

The Planfarm Bankwest Benchmarks reported that on average, 29.3% of farm land was 
allocated to sheep and wool in 2017 (Planfarm and Bankwest 2018). This was a five-
year high which followed a very dry start to the season and rising sheep and wool 
prices. Sheep and wool made up around 20% of farm income in 2017; this was a six-
year high. 

 

4.4 Scenario 4 

Sheep sales to the eastern seaboard represent a viable and profitable market for lambs 
and breeding ewes. This market is strongly influenced by the feed conditions in eastern 
Australia and whether producers there are rebuilding their flocks after drought, the 
availability of lambs for slaughter and the price differential between eastern and 
western markets. 

Scenario 4 investigated the results of changes in the number or type of sheep 
transferred interstate over a 10-year period.  

There were four alternatives compared to the baseline (2% of opening number 
transferred interstate, 50% ewes and 50% lambs): 

a) 2% of opening number transferred interstate, 30% ewes and 70% lambs 
b) 2% of opening number transferred interstate, 70% ewes and 30% lambs 
c) 0.5 million transferred interstate in each of the first two years, 50% ewes and 

50% lambs 
d) 1 million transferred interstate in the first year, 50% ewes and 50% lambs. 
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Expansion of the WA sheep flock is dependent on the balance between the 
reproductive rate of the flock and the turn-off rate; sheep imports into WA are strictly 
limited. This contrasts to flocks in eastern Australia that can benefit from receiving 
sheep from WA, albeit at some expense. Sheep (including lambs) transported east may 
go direct to a processor or go to rebuilding sheep flocks. Typically this transfer happens 
when WA prices are discounted relative to those in eastern Australia, the discount 
being needed to cover the cost of transport. 

The scenario alternatives chosen have all been experienced in recent years and have a 
high probability of occurring again.  

The 2017/18 (actual figures) are very similar to the baseline scenario. In 2017/18 there 
were 256 000 sheep and lambs transferred to eastern Australia, 55% of which were 
lambs and 45% were adult sheep. In Year 1 in the baseline 270 000 sheep were 
transferred east with 50% being lambs and 50% adult sheep.  

In 2015/16 and 2016/17 between 30% and 40% of interstate transfers were lambs 
while the majority consisted of adult sheep, similar to alternative b. However so far in 
2018/19 most of the sheep sent interstate have been lambs (72% at the end of April) 
similar to alternative a. 

Following the break of a drought in eastern Australia in 2010/11 which coincided with a 
dry period in WA, 1.3 million sheep and lambs were sent interstate, giving rise to 
alternatives c and d. Over the last few years there has been a smaller but significant 
number transferred east (Figure 9). 

Increased demand from eastern Australia for WA sheep, both ewes and lambs, may 
occur when the current drought breaks. This could once again see an increase in 
interstate transfers with implications for the WA flock, particularly if it coincides with a 
dry period in WA as occurred in 2010/11. 

A surge in interstate transfers is considered likely for only one year at 1 million head 
and two years at 0.5 million head. This would likely drive WA prices higher resulting in 
reduced interstate demand and may only occur if post-drought conditions in eastern 
Australia are occurring as WA encounters a dry season. 

 

5. Model results 

5.1 Scenario 1 Increase the proportion of wethers in the flock to 15% 

This scenario differed from the baseline in the following ways: 

 The proportion of wethers in the flock was gradually increased from the current 
proportion of 7% of the flock to 15% by Year 5.  

 As a result, there was a corresponding reduction in the proportion of ewes from 
61% of the flock to 51% (Figure 11). 
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Figure 11 WA flock composition in Scenario 1 

 

Figure 12 A comparison of the flock size for Scenario 1 and the baseline 
model, and the projected number of breeding ewes, lambs marked and 
wethers for Scenario 1 
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Increasing the proportion of wethers in the flock from 7% to 15% at the expense of 
breeding ewes caused a significant decline in the overall flock size over 10 years. 
Changes caused by increasing the proportion of the flock made up of wethers were: 

 a decrease in flock size by 24% (Figure 12) 
 a decline in lambs marked by 33% (Figure 12) 
 a decline in lamb slaughter by 25% 
 a decline in wool production by 24% 
 a decline in sheep slaughter of 9%. 

Discussion 

Increasing the proportion of wethers in the flock at the expense of the breeding ewe 
population had major implications for the flock size and productivity. The total flock size 
declined markedly from 13.5 million in Year 1 to 10.7 million at the beginning of Year 
10, a decline of 24%.  

As the breeding ewe was displaced in favour of the wether, the flock’s ability to self-
replace was hindered as fewer lambs were born each year. The number of lambs 
marked fell by 33% over the 10-year period. This illustrates the importance of the 
breeding ewe as the largest driver of productivity and growth in the flock. Ewe lamb 
retention would have to increase in order to slow flock decline. 

Selling wethers to slaughter or interstate transfer at a younger age benefits the flock 
because it allows for more ewes to be kept in the flock, thereby potentially increasing 
lambs marked and turn-off. 

 

5.2 Scenario 2 Change the proportion of ewes joined to Merino and non-Merino 
rams 

This scenario investigates the outcome of three alternatives to the baseline (61% of 
ewes joined to Merino rams and 39% of ewes joined to non-Merino rams): 

 50:50 joinings to Merinos and non-Merino rams  
 65:35 joinings to Merinos and non-Merino rams  
 70:30 joinings to Merinos and non-Merino rams. 

As in all scenarios an average marking rate of 90% was used.  
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Figure 13 Flock size (mil l ion) opening numbers, where proportion of ewes 
joined to Merino and non-Merino rams was 50:50, 70:30 or 65:35 and the 
baseline (61:39) 

 

When the proportion of ewes joined to Merino rams was altered from 61% to 50% 
(Figure 13, dark blue/triangle line) the Year 10 flock size changed from 13.2 million to 
13.3 million. When the proportion of ewes joined to Merino rams was increased from 
61% to 65% and 70%, the Year 10 flock size declined to 13.1 million and 13.0 million 
respectively. The differences observed are very small indicating these measures are 
relatively insensitive to these inputs.1 

                                            
1 With the exception of scenarios involving a short term surge of interstate transfers, the big changes 
observed between Years 1 and 2 result from an adjustment of the initial flock composition to values 
dictated by the marking rates, turn-off rates and loss rates 
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Figure 14 Lambs marked (mil l ion) where proportion of ewes joined to 
Merino and non-Merino rams was 50:50, 70:30 or 65:35 and the baseline 

 

Of the 50:50 joinings to Merinos and non-Merino rams, after 10 years: 

 Lamb slaughter increased marginally from 3.1 to 3.2 million (about 3%). 
 Lambs marked declined by 8%, however was slightly higher than the baseline 

(Figure 14). 

Of the 65:35 joinings to Merinos and non-Merino rams, after 10 years: 

 Lamb slaughter stayed the same. 
 Lambs marked were slightly less than the baseline (Figure 14). 

Of the 70:30 joinings to Merinos and non-Merino rams, after 10 years: 

 Lamb slaughter stayed the same. 
 Lambs marked declined by 10% and was slightly lower than the baseline (Figure 

14). 
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Figure 15 Annual wool production (mil l ion kilograms (Mkg) greasy) where 
proportion of ewes joined to Merino and non-Merino rams was 50:50, 
70:30 or 65:35 and the baseline 

 
After a 10-year period, wool production was very similar for 50:50, 70:30 or 65:35 
joinings compared to the baseline (Figure 15); it declined by 5%, 7%, and 7% 
respectively. 

 

Discussion  

In order to identify changes in the flock size, structure and productivity the three 
alternative joining possibilities were compared to the baseline (which had 61% of ewes 
joined to Merino rams and 39% of ewes to non-Merino rams). It was observed that the 
differences between the scenarios after a 10-year period were all very small.  

When 50% of ewes were joined to Merino and 50% to non-Merino rams, which may be 
driven by continued high prices for lamb and possibly lower grain prices and wool 
returns, the flock declined by 2% over 10 years. This was the only alternative where the 
flock declined at a slower rate than the baseline where the decline was to 13.2 million (-
3%). This is due to slightly more lambs being marked due to a higher marking rate for 
non-Merino sheep. This was also the only alternative where lamb slaughter actually 
increased over the 10-year period (from 3.08 to 3.16 million). As can be seen the 
change is very small and can easily be influenced by changing Merino or non-Merino 
marking rates or increasing the proportion of ewes that are not Merino. In the model, 
there was no change in the proportion of ewes, wethers or lambs in the flock as 
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compared to the baseline. The proportion of Merino ewes to non-Merino ewes also 
remained the same. 

Where 70% of ewes were joined to Merino rams and 30% to non-Merino rams the 
largest decline in flock size occurred: from 13.5 million to 13.0 million over 10 years (-
4%). Despite this, no changes were seen in the proportion of Merino ewes to non-
Merino ewes or the proportion of wethers in the flock. 

The number of lambs marked declined to 5.9 million in the tenth year, down slightly on 
the baseline, but the lamb slaughter remained the same at 3.1 million head. 

While the total wool cut in this alternative was only marginally higher than in the 
baseline model (56.1 Mkg compared to 56.0 Mkg), the wool cut on a per head basis 
was higher due to the smaller flock size. When 70% of ewes were joined to Merino 
rams the wool cut per head (opening number) was 4.3 kilograms (kg) in the tenth year. 
In the baseline model where 61% of ewes were joined to Merino rams, the wool cut per 
head in the tenth year was 4.25 kg, a difference of 1%. 

As seen in Figure 15, while the volume of wool production from each alternative 
declined over the 10-year period, the alternatives actually converged over time. This is 
due to a combination of changes in flock size and the number of Merino and non-
Merino lambs marked.  

In Year 1, the highest volume of wool produced was in the 70:30 alternative (60.3 Mkg) 
compared to the 50:50 alternative (59.1 Mkg). This was while the flock size was the 
largest at 13.5 million head so despite the lower marking rate of 88% for Merino 
joinings more Merino lambs were marked off a larger flock containing more ewes, and 
given that 25% more wool was cut from them this allowed for a higher wool harvest. By 
Year 10 the 70:30 alternative had undergone the larger flock reduction (and ewe 
reduction) resulting in a more marked decline in the number of lambs born and a more 
marked reduction in the volume of wool harvested. In the 50:50 alternative the flock still 
declined but at a slower rate as did the number of breeding ewes. This allowed for 
more lambs to be marked at a higher non-Merino marking rate so the decline in wool 
production was less. 

The data available for the model only included ‘Merino’ or ‘Non-Merino’ as joinings, 
without detailing the make-up of non-Merinos.  

 

5.3 Scenario 3 Change the percentage of land allocated to sheep in mixed 
farm enterprises 

In this scenario the percentage of a mixed farm dedicated to the sheep enterprise was 
reduced due to the area dedicated to other enterprises such as grain production or 
cattle increasing as producers may choose to prioritise other enterprises.  

This scenario was not investigated using the model, but was a linear extrapolation 
using ABS figures and the Planfarm Bankwest Benchmarks. 

The Planfarm data found that about 30% of farm land was dedicated to sheep in 2017. 
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Figure 16 Change in number of sheep as percentage of farm dedicated to 
sheep changes (DPIRD analysis) 

 

Table 2 Potential number of sheep in WA if the percentage of farm land 
dedicated to sheep was varied (2016/17 values in bold) (DPIRD analysis) 

Percentage of farm 
dedicated to sheep 

(%) 

Potential sheep in WA  
(million) 

10   4.9 
20   9.7 
30 14.6 
40 19.4 
50 24.3 

 

If the percentage of the average mixed farm dedicated to sheep declined from 30% of 
the farm to 20% across the state, this could result in the WA flock declining to around 
9.7 million head (Table 2), a reduction of 33%. This assumes that there is no change in 
stocking rate or type of sheep and the decline would be linear. 

Conversely if the percentage of the farm dedicated to sheep increased to 50% the WA 
flock may increase to around 24.3 million head.  

 

Discussion 

The majority of sheep in WA are located within mixed farming systems where they are 
run concurrently with other enterprises such as cropping or cattle.  

As the percent of farming land given to sheep production increases, the number of 
sheep carried should increase.  
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Increasing the percentage of land available for sheep from other enterprises such as 
cropping increases the potential flock size, however the ability to rapidly change to a 
larger flock will rely on increasing the marking rate significantly, retaining more ewe 
lambs or keeping older ewes.  

Getting back into sheep takes capital and time. DPIRD’s Sheep Industry Business 
Innovation project commissioned a report that found that the establishment of a new 
2000-head flock with necessary sheep-handling infrastructure required significant 
capital investment and had a whole-farm breakeven period of between nine and 11 
years (Planfarm 2016). 

Ultimately decisions made by producers concerning which enterprises to run and in 
what proportions will depend on many factors including, but not limited to soil types, 
climate, farming history, carrying capacity, prices for sheepmeat, wool, grains and other 
crops and beef, lifestyle and preference.  

 

5.4 Scenario 4 Change the number or type of sheep transferred interstate 

This scenario explores possible changes to the WA flock following changes to either 
the type or number of sheep transferred interstate. Four alternatives were compared to 
the baseline (2% of opening number transferred interstate each year, 50% ewes and 
50% lambs): 

(a) 2% of the opening number transferred interstate each year, 30% ewes and 70% 
lambs 

(b) 2% of the opening number transferred interstate each year, 70% ewes and 30% 
lambs 

(c) 0.5 million transferred interstate in the first two years, 50% ewes and 50% lambs 
(d) 1 million transferred interstate in the first year, 50% ewes and 50% lambs. 

Changing the proportion of ewes and lambs transferred interstate 

The number of sheep transferred interstate was maintained at 2% of the opening 
number of sheep while investigating the effect of changing the proportion of ewes to 
lambs transferred. 

In the baseline 50% of the sheep transferred were adult sheep (breeding ewes of one 
and two years of age) while 50% were lambs. 

In the first alternative the proportion of ewes sent east was reduced to 30% while the 
proportion of lambs increased to 70%. 

In the second alternative the proportion of ewes sent east was increased to 70% while 
the proportion of lambs declined to 30%. 
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Figure 17 Flock size (mil l ion) opening numbers when proportion of ewes 
and lambs transferred east is varied 

 

Increasing the proportion of ewes transferred interstate to 70% resulted in the WA flock 
declining by 1.1 million (-8%) to 12.4 million head by Year 10, compared to the baseline 
(transfers of 50% ewes) in which the flock declined by 0.3 million (-3%) to 13.2 million 
(Figure 17). Conversely when the proportion of ewes transferred only made up 30% of 
total interstate transfers the total flock increased by 3% to 13.9 million head by Year 10.  

 

Figure 18 Lamb slaughter (mil l ion) when the proportion of ewes 
transferred interstate is altered 
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When ewes accounted for 70% of interstate transfers lamb slaughter declined to 3.0 
million compared to 3.1 million in the baseline model (where ewes were 50% of 
transfers) after 10 years (Figure 18). When the proportion of ewes transferred east was 
reduced to 30% lamb slaughter increased to 3.2 million in the tenth year compared to 
the 3.1 million in the baseline. These were however quite small changes.  

 

Figure 19 Wool production (Mkg) when the proport ion of ewes and lambs 
transferred east is varied 

 

When adult ewes made up 70% of interstate transfers wool production fell from 59.7 
Mkg to 52.8 Mkg over 10 years, a decline of 12% (Figure 19). In the baseline model 
wool production fell by 6% to 56 Mkg, however when the proportion of ewes sent to 
eastern Australia was reduced to 30% wool production rose in comparison to the 
baseline model to 59.4 Mkg.  

 

Impact of surge in interstate transfers 

This scenario explores the effect that a surge in the number of sheep transferred east 
over a short period (one to two years) could have on the WA sheep flock. It assumes 
the ratio of ewes to lambs transferred east remains at 50:50 as in the baseline model. It 
also assumes that following the initial surge, interstate transfers resumes at 2% of the 
opening number for the remaining years. Two alternatives were modelled: 

 The number of sheep transferred interstate was increased to 0.5 million for two 
years before returning to 2% of the opening number; proportions of sheep 
transferred maintained at 50% ewes and 50% lambs. 

 The number of sheep transferred interstate was increased to 1 million head in the 
first year then returned to 2% of the flock; proportions of sheep transferred 
maintained at 50% ewes and 50% lambs. 
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Figure 20 Flock size (mil l ion) opening number when interstate transfer 
numbers are increased 

 

Increasing the number of sheep transferred interstate to 0.5 million for two years 
resulted in the WA flock declining from 13.5 million to 12.8 million by Year 10 (Figure 
20). This was 0.4 million head less than seen in the baseline model (13.2 million).  

If the number of sheep transferred interstate increased to 1 million for the first year the 
flock was projected to decline by 7% to 12.6 million by Year 10.  

 

Figure 21 Lamb slaughter (mil l ion) when interstate transfer numbers are 
increased 

 
Transferring 0.5 million sheep interstate for two years resulted in a slight fall in lambs 
slaughtered when compared to the baseline model: 3.02 million compared to 3.1 million 
(Figure 21).  Transferring 1 million sheep east in the first year resulted in 0.4 million 
fewer lambs slaughtered in Year 1 (2.7 million head compared to 3.1 million head) 
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compared to the baseline, but by Year 10 the number of lambs slaughtered had 
recovered to 2.96 million head. 

 

Figure 22 WA wool production (Mkg greasy) when interstate transfers are 
increased 

 

Increasing the number of sheep transferred interstate to 0.5 million for two years 
resulted in wool production declining from 59.7 Mkg to 54.4 Mkg over 10 years, a 
decline of 9% (Figure 22). This was also 3% less than the volume of wool production 
seen in the tenth year of the baseline model which was 56.0 Mkg. When interstate 
transfers were increased to 1 million head for the first year wool production declined to 
53.5 Mkg, a decline of 10% over 10 years. 

 

Discussion 

Investigating the impact of interstate transfers on the WA sheep flock further illustrated 
the importance of the breeding ewe as a core driver of flock productivity. Varying the 
proportion of ewes in the sheep transported east had a greater impact on flock size 
than was observed for a surge in transfers either in Year 1 or both Years 1 and 2.  

Flock size increased when the number of sheep transferred east stayed at 2% of the 
opening number but was made up of 30% ewes and 70% lambs. This was the only 
alternative of any scenario modelled where the flock grew in size. Over 10 years it 
increased from 13.5 million to 13.9 million head. This is due to the breeding ewes being 
kept in the system allowing for more lambs to be born and become replacement stock. 
It also allowed for higher rates of turn-off and higher wool production off the back of a 
larger flock. 

Conversely if the majority of those transferred interstate were breeding ewes the flock 
size declined more than for any other interstate transfer scenario leading to reduced 
turn-off and wool production. 
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As illustrated in Figure 20, a surge in interstate transfers resulted in a decline in the 
total flock size over the 10-year period when compared to the baseline. This is because 
half the sheep lost to interstate transfers were breeding ewes. As they were removed 
from the flock, the ability to self-replace was reduced so fewer lambs were marked. The 
other half consisted of lambs, 50% of which were ewe lambs further reducing the ability 
to self-replace the breeding ewe flock. 

The interstate transfer of 0.5 million sheep for two years resulted in reduced lamb 
slaughter due to the reduced availability of lambs. Not only were fewer lambs marked 
due to the ewe base being diminished but, as lambs had gone east there were fewer 
on hand for local processing. In Year 2 the lamb slaughter (3.21 million) was lower than 
the 1 million transfers alternative because when 0.5 million were transferred it was for 
two years meaning there were still fewer lambs remaining for slaughter in the second 
year. 

When 1 million sheep and lambs were removed from the system the impact on lamb 
slaughter was even more dramatic in the first year. This was due to 0.5 million lambs 
being taken out of the system so were unavailable for slaughter. It recovered in Year 2 
to 3.29 million, slightly less than the baseline of 3.34 million, because there were fewer 
lambs marked due to the contracted breeding ewe population.  

In Year 3 lamb slaughter declined quite markedly in the 1 million transfers alternative, 
falling below the 0.5 million alternative as there were fewer ewes in the system so fewer 
lambs on hand. In the first year in all three options there were 8.2 million ewes. In Year 
2 in the baseline there was 7.8 million ewes allowing for 6.3 million lambs to be marked 
compared to the 1 million alternative which had 7.4 million ewes and only 6.0 million 
lambs were marked. This meant there were fewer available for slaughter in the third 
year as the majority of slaughter came from the previous year’s lambs.  

Over the ten years there was a decline in wool production above that seen in the 
baseline. This is due to the reduced flock size. Wool production declined at the same 
rate as the flock decline, and wool production on a per head basis remained the same. 

 

5.5 Impacts of scenarios on flock productivity 

Impact on the size of the WA flock 

The largest decline in flock size over a 10-year period occurred when the proportion of 
wethers in the flock was increased to 15% at the expense of ewes. This resulted in the 
flock declining from 13.5 to 10.2 million over 10 years.  

There was a similar response when there was a large number of ewes transferred east, 
further demonstrating the importance of the breeding ewe to the WA sheep flock. 
Varying the proportion of ewes transferred interstate had a larger impact on the WA 
flock after a 10-year period than increasing the number of sheep transferred to 1 million 
in the early years. Retaining more ewes by reducing the proportion of ewes from 50% 
to 30% of sheep transferred interstate saw the flock grow from 13.5 million to 13.9 
million over 10 years. When the proportion of ewes sent interstate was 50% of transfers 
the flock fell from 13.5 million to 13.2 million over 10 years.  
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It was also found that a small change in the percentage of land dedicated to the sheep 
enterprise in mixed farming systems could have dramatic impacts on the size of the 
flock. Provided there is a linear relationship between the percentage of land dedicated 
to sheep and the number of sheep, then a decline of 10% in the percentage of mixed 
farming systems dedicated to sheep could result in the WA flock falling to 9.7 million 
head from 14.6 million. On the other hand an increase of 10% may allow the flock to 
grow to around 19.4 million head. However the cost and time taken to rebuild would 
have significant effects in the short term. 

Changing the ratio of ewes joined to Merino and non-Merino rams from the baseline 
level of 61:39 to either 50:50, 65:35 or 70:30 had little impact on flock size. Increasing 
the number of ewes joined to non-Merino rams was slightly beneficial when compared 
to the other options due to their higher marking rate. 
 

Impact on lamb slaughter  

The largest decline in lamb slaughter occurred following the increase in the proportion 
of wethers to 15% of the flock at the expense of ewes, reducing the flock’s productivity 
and growth.  Annual lamb slaughter declined from 2.9 million to 2.1 million head over a 
10-year period in this scenario compared to the baseline where lamb slaughter was 
steady at 3.1 million head. This was due to the reduced proportion of breeding ewes in 
the system resulting in fewer lambs marked and therefore fewer lambs available for 
slaughter. 

Increasing the proportion of wethers in the flock was more detrimental to lamb 
slaughter than increasing the number of sheep transferred interstate. An increase in 
interstate transfers to 1 million sheep for one year did cause a decline in lamb slaughter 
initially due to a reduction in lamb availability, but lamb slaughter did partly recover 
once interstate transfers returned to 2% of the opening flock size and the impact was 
not as large as seen when the proportion of wethers in the flock was increased to 15%. 

Changing the ratio of ewes joined to Merino and non-Merino rams had little impact on 
lamb slaughter. When the proportion of ewes joined to non-Merino rams was increased 
from 39% to 50% lamb slaughter increased slightly from 3.1 million to 3.2 million head, 
however in all other variations it stayed at 3.1 million head. This difference would be 
larger if the difference in marking rates between pure Merino lambs and non-Merino 
lambs was greater as it is in some states (e.g. Victoria). 
 

Impact on sheep slaughter  

In the baseline model the number of adult sheep slaughtered fell from 1.7 million head 
to 1.5 million head over 10 years. In comparison, in the scenario where the proportion 
of wethers in the flock increased from 7% to 15%, adult sheep slaughter fell at a 
reduced rate, from 1.7 million to 1.6 million despite the more significantly reduced total 
flock size. In the baseline model adult sheep slaughter was around 12% of the opening 
flock size however with the higher proportion of wethers in the flock it increased to 
15%. Carrying more wethers resulted in a reduction in lamb slaughter and an increase 
in mutton production. 
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In the other scenarios examined there was minimal change in adult sheep slaughter 
when compared to the baseline model. Adult sheep slaughter declined to 1.5 million 
head over 10 years in all scenarios except the option where interstate transfers 
consisted of only 30% ewes where it declined to 1.6 million head.  
 

Impact on wool production 

The largest effect on wool production was seen in the scenario where the proportion of 
wethers in the flock increased from 7% to 15% at the expense of the breeding ewe 
flock. This resulted in a large decline in wool production over the 10 years modelled. 
Annual wool production declined by 14.4 Mkg greasy over a 10-year period in this 
scenario, whereas in the baseline wool production declined by only 3.8 Mkg. This was 
driven by a large decline in flock size over the 10-year period due to the reduced 
number of ewes and in turn replacement lambs.  

When investigating the impacts of interstate transfers on the WA sheep flock some 
variation in wool production was noted however this was largely due to changes in flock 
size. When the number of sheep transferred interstate was made up of 70% ewes the 
amount of wool produced fell from 59.7 Mkg to 52.8 Mkg over the 10-year period, 
however when it was made up of only 30% ewes, wool production was 59.4 Mkg in the 
tenth year. When there was a surge of sheep sent east to 0.5 million for each of two 
years the volume of wool produced fell to 54.4 Mkg and when it was increased to 1 
million for one year it fell to 53.5 Mkg. Despite these changes on a per head basis wool 
production was very similar at around 4.25- 4.26 kg in the tenth year. 

When the ratio of ewes joined to Merino and non-Merino rams was altered the volume of 
wool produced converged over the 10-year period. In the first year there were minor 
differences ranging from 59.1 Mkg (50% of ewes joined to each) to 60.3 Mkg (70% ewes 
joined to Merino rams), however after 10 years they were all within 0.2 Mkg of each 
other. Based on this observation it was noted that changing the ratio of ewes joined to 
Merino and non-Merino rams had little impact on wool production in this instance. 

6. Conclusions  
Management decisions by many individual producers that reduce the proportion of 
breeding ewes in the flock have a dramatic and negative impact on the WA sheep 
flock. Modelling found that when the proportion of breeding ewes declined, the overall 
flock size decreased as there were fewer lambs marked and less replacement stock 
available for the flock. 

Reducing the proportion of ewes resulted in significant flow-on effects on lamb turn-off 
and wool production.  This would have major ramifications for the state in terms of 
export earnings from wool and sheepmeat, profitability of the farm sector, viability of 
rural communities and associated industries.  

The lamb marking rate has a marked impact on the overall flock size as well as the 
lambs available for slaughter and wool production.  Continuing the generally positive 
trend in the state’s marking rate will have a large positive impact on the state flock and 
its productivity as well as continuing to support processing, jobs in allied industries such 
as transport and shearing, and services in rural communities.   
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8. Appendix A 

8.1 Reasoning for 90% marking rate used 

Initially, a marking rate of 80% was proposed for the baseline model. At an 80% 
marking rate, the number of lambs produced is insufficient to sustain current levels of 
turn-off and losses. This results in the flock size in the baseline model declining rapidly 
(Figure A1). 

As the WA flock is not declining as quickly as modelled, either the marking rate is too 
low or the proportion of ewes joined is too low (or the number of ewes in total is too 
low) as there is not enough replacement stock to counter the known levels of turn-off. 

Original marking rate of 80% was requested, but this was altered to 90%. 

 Merino marking rate: 88% 
 Other marking rate:93% 
 Total marking rate: 90% (at current mix of Merino and other breed joining) 

 

 

Figure A1 Marking rate of 80% effect on flock size after 10 years 

 

Using a marking rate of 80%, the flock declines by 25% over 10 years. Turn-off, lambs 
marked and wool production all decline by 24 - 27%. 
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Figure A2 Marking rate of 90% effect on f lock size after 10 years 

 

Using a marking rate of 90%, the flock only declines by 3% over 10 years (Figure A2). 
Turn-off declines by 3%, lambs marked by 9% and wool production by 6%. This was 
considered closer to reality given the WA flock size has been reasonably steady for 
nearly a decade and lamb slaughter has been at record highs. Despite this the flock is 
still edging lower in poor seasons and failing to recover in the better years. There either 
needs to be a further lift in marking rate or a reduction in turn-off.  

At 100% marking rate the flock increased by 23% over 10 years (Table A2) but this 
marking rate was not considered realistic in the short term. 
 

Table A1 Results using a marking rate of 80% for the baseline model 
(mil l ion) 

Marking 80% Year 1 Year 5 Year 10 
Opening number of sheep 13.52 11.97 10.15

Number of breeding ewes 8.20 7.01 5.96

% Breeding ewes 61% 59% 59%

Number of wethers 0.90 0.89 0.75

% Wethers 7% 7% 7%

Number of rams 0.23 0.21 0.17

% Rams 2% 2% 2%

Number of lambs 4.19 3.86 3.27

% Lambs 31% 32% 32%

Number of ewes joined 7.30 6.24 5.30

Marking rate 80% 80% 80%

Lambs marked 5.81 4.96 4.22
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Marking 80% Year 1 Year 5 Year 10 
Lambs slaughtered 2.92 2.62 2.22

Sheep slaughtered 1.69 1.50 1.27

Live exports 0.00 0.00 0.00

Interstate movements 0.27 0.24 0.20

Total turn-off 4.89 4.36 3.69

Losses (~6%) 1.16 1.02 0.86

Closing number of sheep  13.29 11.55 9.81

Wool production (Mkg greasy) 58.78 51.17 43.44
 

Table A2 Results using a marking rate 100% for the baseline model 
(mil l ion) 

Marking 100% Year 1 Year 5 Year 10 
Opening number of sheep 13.52 14.79 16.56

Number of breeding ewes 8.20 8.11 9.12

% Breeding ewes 61% 55% 55%

Number of wethers 0.90 1.11 1.23

% Wethers 7% 7% 7%

Number of rams 0.23 0.25 0.27

% Rams 2% 2% 2%

Number of lambs 4.19 5.33 5.94

% Lambs 31% 36% 36%

Number of ewes joined 7.30 7.22 8.12

Marking rate 100% 100% 100%

Lambs marked 7.30 7.21 8.12

Turn-off  

Lambs slaughtered 3.20 3.71 4.15

Sheep slaughtered 1.69 1.61 1.81

Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.30 0.33

Total turn-off 5.17 5.62 6.29

Losses (~6%) 1.25 1.32 1.48

Closing number of sheep 14.40 15.07 16.91

Wool production (Mkg greasy) 60.69 62.52 70.15
 

9. Appendix B Data for the scenarios 

9.1 Baseline 

Table B1 Baseline model results (note: uses 90% marking rate) (mil l ion) 

Marking 90% Year 1 Year 5 Year 10 
Opening number of sheep 13.52 13.38 13.16

Number of breeding ewes 8.20 7.57 7.47

% Breeding ewes 61% 57% 57%



35 
 

Marking 90% Year 1 Year 5 Year 10 
Number of wethers 0.90 1.00 0.98

% Wethers 7% 7% 7%

Number of rams 0.23 0.23 0.22

% Rams 2% 2% 2%

Number of lambs 4.19 4.59 4.50

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.73 6.65

Marking rate 90% 90% 90%

Lambs marked 6.57 6.06 5.98

Turn-off  

Lambs slaughtered 3.07 3.16 3.10

Sheep slaughtered 1.69 1.55 1.53

Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.27 0.26

Total turn-off 5.03 4.98 4.90

Losses (~6%) 1.21 1.17 1.15

Closing number of sheep  13.85 13.29 13.10

Wool production (Mkg greasy) 59.74 56.82 55.99
 

9.2 Scenario 1 Increase the proportion of wethers in the flock to 15% 

Table B2 Results for Scenario 1 - Wethers grow from 7% to 15% of the 
f lock (mil l ion) 

Wethers to 15% Year 1 Year 5 Year 10 
Opening number of sheep 13.52 13.06 10.68

Number of breeding ewes 8.20 6.67 5.46

% Breeding ewes 61% 51% 51%

Number of wethers 0.90 1.97 1.62

% Wethers 7% 15% 15%

Number of rams 0.23 0.22 0.18

% Rams 2% 2% 2%

Number of lambs 4.19 4.20 3.41

% Lambs 31% 32% 32%

Number of ewes joined 7.30 5.94 4.86

Marking rate 90% 90% 90%

Lambs marked 6.57 5.34 4.37

Turn-off  

Lambs slaughtered 2.85 2.63 2.14

Sheep slaughtered 1.69 1.90 1.55

Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.26 0.21

Total turn-off 4.82 4.78 3.90

Losses (~6%) 1.21 1.10 0.90

Closing number of sheep  14.07 12.52 10.24

Wool production (Mkg greasy) 59.74 55.30 45.35
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9.3 Scenario 2 Change the proportion of ewes joined to Merino and non-
Merino rams 

Table B3 Joining type 50:50 (mil l ion) 

Joining type 
50:50 

Year 1 Year 5 Year 10 

Opening number of sheep 13.52 13.43 13.31

Number of breeding ewes 8.20 7.59 7.55

% Breeding ewes 61% 57% 57%

Number of wethers 0.90 1.00 0.99

% Wethers 7% 7% 7%

Number of rams 0.23 0.21 0.20

% Rams 2% 2% 2%

Number of lambs 4.19 4.62 4.56

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.76 6.72

Marking rate 91% 91% 91%

Lambs marked 6.61 6.12 6.08

Turn-off  

Lambs slaughtered 3.08 3.19 3.16

Sheep slaughtered 1.69 1.56 1.54

Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.27 0.27

Total turn-off 5.04 5.01 4.96

Losses (~6%) 1.21 1.17 1.16

Closing number of sheep  13.88 13.36 13.26

Wool production (Mkg greasy) 59.12 56.39 55.90
 

Table B4 Joining type 70:30 (mil l ion) 

Joining type 
70:30 

Year 1 Year 5 Year 10 

Opening number of sheep 13.52 13.33 13.03

Number of breeding ewes 8.20 7.54 7.40

% Breeding ewes 61% 57% 57%

Number of wethers 0.90 0.99 0.96

% Wethers 7% 7% 7%

Number of rams 0.23 0.24 0.23

% Rams 2% 2% 2%

Number of lambs 4.19 4.56 4.44

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.71 6.58

Marking rate 90% 90% 90%

Lambs marked 6.53 6.01 5.89

Turn-off  

Lambs slaughtered 3.05 3.13 3.05
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Joining type 
70:30 

Year 1 Year 5 Year 10 

Sheep slaughtered 1.69 1.55 1.52

Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.27 0.26

Total turn-off 5.02 4.94 4.83

Losses (~6%) 1.20 1.16 1.14

Closing number of sheep  13.83 13.23 12.95

Wool production (Mkg greasy) 60.30 57.19 56.06
 

Table B5 Joining type 65:35 (mil l ion) 

 Joining type 
 65:35 

Year 1 Year 5 Year 10 

Opening number of sheep 13.52 13.35 13.10

Number of breeding ewes 8.20 7.55 7.44

% Breeding ewes 61% 57% 57%

Number of wethers 0.90 1.00 0.97

% Wethers 7% 7% 7%

Number of rams 0.23 0.23 0.23

% Rams 2% 2% 2%

Number of lambs 4.19 4.57 4.47

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.72 6.62

Marking rate 90% 90% 90%

Lambs marked 6.6 6.0 5.9

Turn-off  

Lambs slaughtered 3.06 3.14 3.08

Sheep slaughtered 1.69 1.55 1.53

Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.27 0.26

Total turn-off 5.03 4.96 4.87

Losses (~6%) 1.20 1.16 1.14

Closing number of sheep  13.84 13.26 13.03

Wool production (Mkg greasy) 60.00 56.99 56.03
 

9.4 Scenario 3 Change the proportion of land allocated to sheep in mixed 
farm enterprises 

This scenario was not modelled but was calculated.  
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9.5 Scenario 4 Change the number or type of sheep transferred interstate  

Table B6 Ewes: lambs 50:50 (million) 

Ewes: lambs 50:50 Year 1 Year 5 Year 10 
Opening number of sheep 13.52 13.38 13.16

Number of breeding ewes 8.20 7.57 7.47

% Breeding ewes 61% 57% 57%

Number of wethers 0.90 1.00 0.98

% Wethers 7% 7% 7%

Number of rams 0.23 0.23 0.22

% Rams 2% 2% 2%

Number of lambs 4.19 4.59 4.50

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.73 6.65

Marking rate 90% 90% 90%

Lambs marked 6.57 6.06 5.98

Turn-off  

Lambs slaughtered 3.07 3.16 3.10

Sheep slaughtered 1.69 1.55 1.53

Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.27 0.26

Total turn-off 5.03 4.98 4.90

Losses (~6%) 1.21 1.17 1.15

Closing number of sheep  13.85 13.29 13.10

Wool production (Mkg greasy) 59.74 56.82 55.99
 

 

Table B7 Ewes: lambs 70:30 (mil l ion) 

a) Ewes: lambs 70:30 Year 1 Year 5 Year 10 
Opening number of sheep 13.52 13.05 12.43

Number of breeding ewes 8.20 7.34 7.03

% Breeding ewes 61% 56% 57%

Number of wethers 0.90 0.99 0.94

% Wethers 7% 8% 8%

Number of rams 0.23 0.23 0.21

% Rams 2% 2% 2%

Number of lambs 4.19 4.49 4.26

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.53 6.26

Marking rate 90% 90% 90%

Lambs marked 6.57 5.88 5.63

Turn-off  

Lambs slaughtered 3.12 3.13 2.98

Sheep slaughtered 1.69 1.53 1.46
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a) Ewes: lambs 70:30 Year 1 Year 5 Year 10 
Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.26 0.25

Total turn-off 5.08 4.92 4.69

Losses (~6%) 1.21 1.14 1.08

Closing number of sheep  13.80 12.87 12.29

Wool production (Mkg greasy) 59.74 55.28 52.78
 

Table B8 Ewes: lambs 30:70 (mil l ion) 

b) Ewes: lambs 30:70 Year 1 Year 5 Year 10 
Opening number of sheep 13.52 13.71 13.92

Number of breeding ewes 8.20 7.79 7.93

% Breeding ewes 61% 57% 57%

Number of wethers 0.90 1.01 1.02

% Wethers 7% 7% 7%

Number of rams 0.23 0.23 0.23

% Rams 2% 2% 2%

Number of lambs 4.19 4.68 4.74

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.93 7.06

Marking rate 90% 90% 90%

Lambs marked 6.57 6.24 6.35

Turn-off  

Lambs slaughtered 3.01 3.18 3.23

Sheep slaughtered 1.69 1.58 1.61

Live exports 0.00 0.00 0.00

Interstate transfers 0.27 0.27 0.28

Total turn-off 4.98 5.03 5.11

Losses (~6%) 1.21 1.20 1.22

Closing number of sheep  13.91 13.72 13.95

Wool production (Mkg greasy) 59.74 58.38 59.36
 

Table B9 Interstate transfers 0.5 mil l ion (mil l ion) 

c) Total number - 0.5 million Year 1 Year 5 Year 10 
Opening number of sheep 13.52 12.97 12.80

Number of breeding ewes 8.20 7.31 7.26

% Breeding ewes 61% 56% 57%

Number of wethers 0.90 0.98 0.95

% Wethers 7% 8% 7%

Number of rams 0.23 0.22 0.21

% Rams 2% 2% 2%

Number of lambs 4.19 4.45 4.37

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.51 6.46
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c) Total number - 0.5 million Year 1 Year 5 Year 10 
Marking rate 90% 90% 90%

Lambs marked 6.57 5.86 5.81

Turn-off  

Lambs slaughtered 2.95 3.06 3.02

Sheep slaughtered 1.69 1.50 1.49

Live exports 0.00 0.00 0.00

Interstate transfers 0.50 0.26 0.26

Total turn-off 5.15 4.82 4.76

Losses (~6%) 1.21 1.13 1.12

Closing number of sheep  13.74 12.88 12.73

Wool production (Mkg greasy) 59.74 55.03 54.43
 

Table B10 Interstate transfers 1 mil l ion (mil l ion) 

d) Total number - 1 million 
Year 1 

 
Year 5 

 
Year 10 

 
Opening number of sheep 13.52 12.69 12.58

Number of breeding ewes 8.20 7.14 7.14

% Breeding ewes 61% 56% 57%

Number of wethers 0.90 0.97 0.93

% Wethers 7% 8% 7%

Number of rams 0.23 0.22 0.21

% Rams 2% 2% 2%

Number of lambs 4.19 4.35 4.29

% Lambs 31% 34% 34%

Number of ewes joined 7.30 6.35 6.35

Marking rate 90% 90% 90%

Lambs marked 6.57 5.72 5.72

Turn-off  

Lambs slaughtered 2.70 2.99 2.96

Sheep slaughtered 1.69 1.40 1.46

Live exports 0.00 0.00 0.00

Interstate transfers 1.00 0.25 0.25

Total turn-off 5.40 4.64 4.68

Losses (~6%) 1.21 1.10 1.10

Closing number of sheep  13.49 12.66 12.52

Wool production (Mkg greasy) 59.74 53.78 53.50
 


