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and industry on the topic in the final phase of the Programme.

Scholars are encouraged to present their report findings in a style and structure that ensures
accessibility and uptake by their target audience.

This publication has been produced by the scholar in good faith on the basis of information available at
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1. Executive Summary

The degree of lamb survivability in New Zealand is likely to become a consideration for consumers as
they expect better quality product. This must equate to a balanced friple bottom line (people, planet
and profit) for farming businesses. New Zealand has lower survivability outcomes for lamibs than other
parts of the world. The widely broadcast image of New Zealand lambs farmed on picturesque green
hills, could be undercut by the animal welfare issue of preventable lamb deaths. Triplet lambs and
greater birth ranks are the most af risk of not surviving to the point of becoming a product of value,
compared fo their single and twin counterparts.

This report therefore explores:

e Whether farmers believe there is an issue with lamb wastage in New Zealand and how it affects
them personally.

e The strategies that are being used in New Zealand to improve friplet lamb survivability and their
perceived effectiveness.

e A deeper dive into the opportunities that using artificial rearing of lambs and/or having ewes
lamb indoors may provide, and what the interest is around using these strategies.

e What the implementation gap is for farmers to adopt using artificial rearing of lambs and/or
having ewes lamb indoors as a strategy to improve triplet lamb survivability.

This study is important as it provides insight into the level of acceptance from the farmers point of view
of lamb survivability. What farmers are currently doing and willing to do so that wider industry can gain
insight intfo where sheep farmers are at in the lamb survivability story. Lastly, how industry groups might
be able to support them better moving forward.

The method to complete this study included carrying out a literature review covering general lamb
survivability, trend of increased number of triplets, factors affecting survivability of triplets, and strategies
to improve triplet survivability. A survey was then written with 30 questions investigating the bullet points
above. This was distributed electronically to farmers, mostly through email and social media. Results
were analysed quantitively and qualitatively with Likert scale charts and graphs to better communicate
the results.

Two interviews were conducted to present two different cases studies. They showcase two New
Zealand farms, one using artificial rearing at scale, and the other lambing ewes indoors as well as using
fostering strategies to improve the survivability outcomes of their triplet lambs.

The key findings from this study are:

e 84% of famers agree that lamb wastage is an issue for New Zealand farmers, 28% of them feel it
negatively impacts their mental health and 38% are noft satisfied with their triplet survival.

e The strategies farmers are mostly using to improve ftriplet survivability are having fewer ewes per
paddock than twin bearing ewes, lambing beats, having shelter within a lambing paddock, and
using smaller paddocks for triplet bearing ewes to lamb in than twins.

e However, farmers perceived artificially rearing of one triplet lamb, and having ewes lamb
indoors as the most effective strategies to improve friplet lamb survivability.

e Almost half of famers surveyed are interested in adopting an artificial rearing system, and a
quarter are interested in having ewes lamb indoors to improve triplet lamb survivability.

e Farmers want more information about the revenue, costs, having the infrastructure and seeing
the system in action to persuade them to adopt either or both of these strategies.

The recommendations concluded from this study include:

e Lamb survivability benchmarks and KPIs to be formed by industry professionals for farmers to
benchmark themselves against to encourage improvement of a farm'’s tfriple bottom line and
encourage fracking of their lamb survivability frends.

e Farmerresources to be created by industry professionals to give farmers actionable, relevant
and easily understood information on how to incorporate artificial rearing or indoor lambing into
their sheep farming systemes.

e Genetic improvement of commercial sheep flock’s survivability merit should be measured to
determine the impact of nProve Tracker and whether genetic survivability gain is being made.
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3. Infroduction

The total food and fibre sector of New Zealand contributed 5.3% to the gross domestic product (GDP)
for the year ending March 2024 (Ministry for Primary Industries, 2025). Sheep meat exports were valued
at $4.5 billion in the year ending October 2025 (StatsNz, 2025). That includes 95% of total sheep meat
product being exported (B+LNZ, n.d.).

In order to maintain this access to the international market, New Zealand must maintain its social
licence to farm.

An issue that threatens this licence is the degree of triplet survivability. “High lamb mortality may be
considered by consumers and society in general, as both an animal welfare and ethical issue” (Mellor &
Stafford, 2004; Ferguson et al., 2014; Dwyer et al., 2016).

Sheep meat is now worth more than it has been in the past, and over tfime an increase in the number of
lambs per ewe has become more favourable. This selection pressure has resulted in an increase in
friplet bearing ewes (Amer et al., 1999 and Erichsen et al., 2024).

Dwyer et al. (2016) reports that lamb mortality across the sheep flock worldwide is 15% on average,
(Figure 1). This is an average across all lambs, and triplet mortality will be higher.
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Figure 1. Average percentage lamb mortality from 1970 to 2014 worldwide. The dotted line is the
average mortality over the years of 15% (Dwyer et al., 2016).
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Figure 2. Survival percentage of lambs from single, twin and triplet birth ranks globally. Data retrieved
from Kenyon et al. (2019) and adapted into a chart.

Figure 2 demonstrates that tfriplet survival includes a wider range of survival percentages than single
and twin lambs and that triplet lambs have worse survival outcomes. In some cases triplet lambs are
reported as having below 50% lamb survival (Kenyon et al., 2019).

Ewe efficiency increases when she is able to wean more live lambs, hence farmers incentive to
increase scanning percentage fo lift the number of lambs weaned. However, with an increase in
scanning percentage, it also increases the proportion of triplet bearing ewes, particularly above 150%
of lambs dropped. At 200%, at least 20% of births are expected to be friplets (Figure 3).
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Figure 3. "Proportions of single, twin, triplet and quadruplet at different levels of average lamb drop.”
Figure adapted from Amer et al. (1999) and sourced from Beef + Lamb NZ (2013).

Erichsen et al. (2024) reported New Zealand flocks had 25% of lamibs die between scanning and
lambing. While the United Kingdom 14% and Ireland 15%. For triplets, New Zealand farmers were likely to
leave all three lambs with the ewe, while United Kingdom and Ireland farmers would have another ewe
rear the lamb or rear it arfificially. They are also more likely to have ewes lamb indoors.

The New Zealand sheep system has been developed with breeding objectives of flocks that can breed
outdoors, and with minimal input, compared to the indoor systems which allow for greater tailoring for
the ewe including nutrition requirements, help with lambing, and keeping lambs from being exposed to
extreme weather (Erichsen et al., 2024).



The hereditability of lamb survival is low (h? = 0.02-0.15) making genetic gain more difficult if not
specifically targeted (Kelly et al., 2017; Kerslake et al., 2005).

Elliott et al. (2011) reported that Australian farmers were aware that consumer perception around lamb
mortality rates could negatively impact their social licence to farm, but were willing to consider ways to
improve lamb survivability while improving flock productivity. New Zealand farmers had a similar
concern about the welfare of a more fecund flock (Small, 2005), and rated in a survey twin/triplet
management, improved lamb growth, and survival as important areas in need of more research (Greer
et al., 2015). However, Dywer et al. (2016) highlighted that lamb survival rates have not changed
despite the increase in scientific research on the topic.

This study will therefore investigate friplet survivability (the most susceptible birth rank) management in
New Zealand, what farmers are currently doing to improve their triplet survivability, perceptions on
effectiveness of strategies, and the opportunity for using systems similar to those used overseas that
include lambing indoors or more intense artificial rearing.
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4. Aim

The aim of this report is fo understand if lambing wastage is an issue from the farmer perspective and
what sheep farmers in New Zealand are currently doing to maintain the survival of lambs from triplet
bearing ewes in the first few days post-parfum when they are most susceptible to dying. It also seeks to
understand how indoor lambing and artificial rearing practices could be utilised in New Zealand.

4.1 - Research Questions

1. What is the situation around triplet survivability in New Zealand and how do sheep farmers feel
about their ability to maintain the survival of triplet lambs?2

2. What strategies are currently being used for triplet survivability management and what is their
perceived effectiveness?

3. What opportunities are available to improve triplet survivability? Are farmers interested in using
artificial rearing, or having ewes lamb indoors?

4. What would it take to increase the uptake of using artificial rearing and/or lambing ewes
indoorse

See Appendix 1 for the question free used to guide this study.

4.2 - Methodology

This research project began by analysing current information around the topic of triplet survivability,
what causes them to die and how their deaths can be prevented in a literature review.

A survey was used to gather information from sheep farmers in regards to the four research questions
under Section 4.1 and the results analysed using statistical analysis.

Semi-structured interviews were used to write up case studies of farmers using indoor lambing and
artificial rearing methods successfully to improve their triplet management.

A discussion of the results finishing with recommendations concludes the report.

11



5. Literature Review

5.1 - Lamb survivability

Lamb survivability is becoming an area of interest for ewe efficiency and animal welfare reasons. As
farms look to improve efficiency within their sheep flocks, one aspect is of doing so through improving
lamb survivability. In doing so wastage is reduced, seen as limiting negative perceptions of farming and
farmers social licence can be maintained.

Lambs are first identified during pregnancy scanning of ewes and farmers have the option of identifying
the number of lambs each ewe will carry. Ewe health including body condition score must then be
maintained throughout their pregnancy to sustain the pregnancy, although spontaneous abortions can
occur or foetuses lost for various reasons (Beef + Lamb New Zealand, 2007). Ewes may also perish during
this time or at the time of lambing of natural causes (Ospina, 2021).

Lambs are typically born in the spring in New Zealand outside on pasture (Erichsen et al., 2024). It is
around the birthing period that this study will be focused on what strategies are available to farmers.

A lamb drop percentage is not usually collected by commercial farmers due to the difficulty in keeping
frack of ewes (they usually lack a form of individual identification) and lambs in a paddock. Therefore
lamb survival will be described in this study as, unless otherwise stated, the difference in lamb numbers
from scanning to docking/tailing (usually done by 6 weeks of age) as described in Equation 1. In some
examples, survival is counted as to weaning. This can make comparison difficult at times.

Equation 1. Lamb Wastage

) Number of ewes to the ram X docking or tailing %
Lamb Survival % = - x 100
Number of ewes to the ram X scanning %

There are many ways for lambs to die at various times in their lives, including if the pregnant ewe dies,
this will result in the death of her lambs too. To maintain a scope within a manageable size this study will
focus on the survivability of lambs around the time of their birth.

5.2 - Triplets

Lambing percentage has increased over time. In the early 1990's the trend changed from being
approximately 100%, and then raised to 120% in the early 2000's, to 131% in the 2024-2025 year, see
Figure 4 (Beef + Lamb New Zealand, 2026). In part due to the decreased value of wool, this has driven
the focus to sheep for meat production to provide more profit. The introduction of pregnancy scanning
provided another key performance indicator (KPI) for farmers (Beef + Lamb New Zealand, 2013).

Increased knowledge around how genetics can also influence fecundity and fertility of ewes has
improved over time. The Inverdale gene is one gene in particular that has increased lambing
percentage by increasing the fertility of ewes with a single copy of the gene (Bioeconomy Science
Institute, 2000).

To counter lamb deaths it has been suggested that increasing lambs born to make up for the deaths
will increase lambs numbers at weaning and onwards, consequently driving scanning percentage
increases (Wilingham et al., 1986).
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Figure 4. Lambing percentage data from Beef + Lamb New Zealand from 1976-77 to 2024-25
(provisional). Adapted from Beef + Lamb New Zealand (2026).

Initially sheep gave birth to singles and twins, but due to genetic advancement and artificial selection,
along with the use of hormone treatments, this has increased triplet bearing ewes (Oldham, 1990).
Once scanning percentage reaches 180% the expected proportion of triplets increases (Thompson et
al., 2023).

In New Zealand, 68% of triplets survive on average across farms. The range is from 50% to 80% when
looking at individual farms involved in a study by Kenyon et al. (2019). While Thompson et al. (2004) had
survival rates of 76% for triplets at Poukawa farm, at the higher end of the stated range. Singles on the
other hand have a survival rate of 90% and twins 86% (Kenyon et al., 2019). Ludemann & Tafford (2009)
reported friplet lambs having a 20% lower survival rate then single and twin lambs. This raises the
question, what can farmers do to raise the triplet survival rate to match lower birth rank survivale If a
ewe spends resources growing lambs in her womb and they die before becoming a value product- this
is a waste of feed and energy.

Lamb death can occur anywhere on a long timeframe from ovulation of the egg in the ewe, to being
birthed, weaning through to becoming a hogget. Although lamb death is most likely in the first few days
after birth, Watson (1972) reported that 80% of deaths occurred within the first three days of life. This is a
considerable proportion and therefore it will be around this time that the study focuses.

It is worthy to note that ewe deaths post scanning also contribute to lamb deaths leading up to
lambing, as lambs in utero cannot survive their mothers' death. Ewe mortality is most likely to occur
between scanning and weaning (Flay et al., 2021).

5.3 - Factors affecting survivability of friplets

The reasons for the reduced survivability of triplets will be explored in the next section.

5.3.1 - Birth rank on lamb survivability

Birth rank and the number of lambs born from a ewe, influences the survivability of lambs. When just
considering birth rank, 67.5% of triplets survive in comparison to 89.5% of singles and 85.5% of twins
(Kenyon et al., 2019). Even when triplets are an appropriate weight, Paganoni et al. (2014) reported
that it was still birth rank that influenced their survival (85%, 79% and 66% for single, twin and friplet lamlbs
respectively). Holmay et al. (2017) suggested that lambs born as twins or more, one lamb would die in
81% of the sets born.

Triplet lambs can be born as a light, medium and heavy lamb. Morel et al. (2008) found that their
mortality rate was 56%, 40% and 28%, respectively. This can also be interpreted as the lightest lamb had
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a 3.2 times higher mortality rate compared to the largest lamb. In studies on birth size of triplet lambs
and their survival by Mathias-Davis et al. (2010) and Juengel et al. (2018) it was also reported that the
smallest lamb within the triplet set was at the greatest risk of death.

5.3.2 - Ewes natural limitations

A ewe is limited in her ability to raise three lamibs by her natural structure. Ewes have two functioning
teats typically and cannot feed three lambs at once, although there has been work done on breeding
ewes with four functioning teats (Davies, 1999). This can result in the weakest lamb being outcompeted
for milk. The ewe’s udder also has limited capacity for colostrum and milk production, which may not
suffice to feed three lambs (Oldham, 1990).

A triplet bearing ewe cannot consume enough pasture (energy) to sustain herself and the growing
lambs easily during late pregnancy (Kenyon et al., 2019). This feed intake reduction may result in smaller
less energetic lambs and hence the importance of having triplet-bearing ewes with an appropriate boy
condition score.

Ewe pelvis size can be a factor in the death of friplet lambs. If the lambs are birthed simultaneously, they
may get stuck causing maternal dystocia from foetopelvic disproportion (Jacobson et al., 2020).

5.3.3 - Lamb survival limitations

A lamb is limited by their own stored energy and size at birth fo survive. Birth weight of a lamb influences
the reserves that it carries to survive the first few days (Oldham, 1990). A lamb born outside the optimal
range of 3.5kg and 5.5kg has a lower chance of surviving (Dalton et al., 1980), as lambs are born with a
limited supply of their own brown fat which first begins to be consumed during the birthing process.
Energy must then be replenished from colostrum/milk. Lambs can stand within 30 minutes of birth and
suckle in less than an hour (Oldham, 1990) but external factors, such as a difficult birth, being weak or
becoming cold quickly can prevent this from happening. A difficult birth may use more energy and the
frauma may result in the lamb being slower to stand and less able to keep up with the ewe to feed.

5.3.4 - Lamb and ewe bonding on survivability

A ewe and lamb must form a strong bond soon after birth and quickly learn to recognise one another
to improve the chances of survival for the lamb. A ewe that cannot recognise her own lambs will not
feed them. Ewes must lick birthing fluid from her lambs to clean them and as part of the bond forming
process. The more lambs she has, the less time she is likely to spend cleaning each one before stopping
to eat or other regular ewe behaviour. If a bond is weak between a ewe and her lamb, recognition
ability is reduced and therefore survivability of her lamb decreases (Oldham, 1990).

Recognition by sound (bleating) is the most important way to recognise one another, then visual, and
thirdly smell (Oldham, 1990). They must remain together as much as possible in the early stages to
ensure a strong bond is created.

Better ewe temperament can improve the survivability of her lambs. The ability to be less reactive to
unfamiliar experiences is influenced by her genetics and her environment. Quieter ewes spend more
fime af the birth site, which helps to form a better bond with her lambs (Oldham, 1990).

5.3.5 - The effect of Dystocia on lamb survivability

Jacobson et al. (2020) defined dystocia as "“a difficult birth due to a long, unassisted parturition or
prolonged delivery requiring assistance.” This can affect all birth rank lambs and can be caused by the
lamb or the ewe. Issues from the ewe include foetopelvic disproportion, poor ewe body condition or
frame size. While foetal dystocia includes size of the lamb (small or big), disease, or lamb position. These
situations all result in reduced survival chance of the lamb and increased mortality for the ewe
(Jacobson et al., 2020). Dystocia is therefore not just a large lamb problem, but is also an issue for small
lambs who have lower energy reserves (Kenyon et al., 2019). Increased duration of the birth was
associated with a lower chance of survival for the lamb (Everett-Hincks et al., 2007). Of lambs that die
within the first three days, approximately half of them, regardless of birth rank, died from dystocia
(Kerslake et al., 2005).
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5.3.6 - Effects of exposure on lamb survivability

It is difficult fo determine the exact cause of death between exposure and starvation as one does not
generally occur without the other (Mellor & Stafford, 2004). In a study by Kerslake et al. (2005),
starvation/exposure was found to be the second most common cause of lamb death, killing 27% of
friplet lambs, second only to dystocia. While Thompson et al. (2020) found that starvation/exposure was
the biggest killer of triplet lambs with 28% dying of this cause, but with a similar percentage (27%) dying
of this cause as Kerslake et al. (2005).

Lambs are endothermic and therefore require metabolism to occur in their bodies to maintain body
temperature. Lambs are susceptible to heat loss via “conduction, convection, radiation, and
evaporation” (Pollard, 2006). Triplets are even more susceptible due to frequently having a lighter birth
weight and small body mass to surface area ratio speeding up heat loss potential (Kenyon et al., 2019).
Extireme weather can occur and windchill can have disastrous repercussions. One report showed a 40%
loss of lambs across a flock due to snowy weather (Johns et al., 2016).

Ewes tend to seek more shelter when they have lambs at foot (Pollard et al., 1999). However if they do
not have access to shelter and lambs get wet, survival can greatly decrease. Arnold & Morgan (1975)
reported 52% of all lambs born on rainy days died, even though 80% of them had consumed milk,
demonstrating the impact of poor weather over good nutrition.

5.3.7 - Ewe nutrition on lamb survivability

Nutrition has three main influences on the ewe and lamb: the weight of her lamb at birth, her body
condition score and her colostrum/milk production (Oldham, 1990). With increased fertility of a ewe
comes increased energy requirements. Ewes that are friplet bearing require approximately 50% more
feed than those single-bearing in the last 6 weeks of pregnancy (Beef + Lamb New Zealand, 2019;
McCroad et al., 2020).

Ewes that can maintain their body condition score through pregnancy are likely to maintain more live
lambs (Everett-Hincks et al., 2004). Ewes that are also adequately fed and less hungry spend more time
at the birth site ensuring a good bond develops (Oldham, 1990). A lower level of nutrition for the ewe
during pregnancy also correlated to a lower level of bonding with her lambs, demonstrated by
reduced licking time. Lower bonding is well established to be associated with lower levels of survival for
the lambs (Dwyer et al., 2003).

5.3.8 - Mother lamb bond on lamb survivability

Ewe mannerisms change after giving birth to begin building the bond between herself and her lambs.
She licks, cleans, makes bleating noises, and allows her lambs to feed (Oldham, 1990). Dwyer et al.
(2016) reports that the ewe is able to influence the lamb into standing, finding the udder and then
beginning to consume colostrum. The earlier the bonding can occur, the higher the chance of survival
for the lambs (Oldham, 1990). If the mother does not carry out activities to aid in this behaviour then the
lambs are more likely to be mis-mothered and therefore not survive. Triplet lamibs are more often slower
to drink and bleat than single and twin lambs (Kenyon et al., 2019).

All triplet lamlos within a set were found to be less likely to be reunited if separated than singles or twins
and they had to often find their mother, rather than the ewe finding them. This is partly influenced by a
mother of triplets bleating less than those with singles or twins and therefore having a weaker bond
(Pollard, 1992).

5.3.9 - Ewe milk supply on lamb survivability

Ewe milk production is limited by ewe size, body condition, udder size, milk production efficiency, and
her nutrition. Colostrum is initially produced by the ewe to improve the immunity, growth, and
thermoregulation of her lambs. Lambs initially suckle colostrum, but triplet lambs are likely to receive less
than twin or single lambs due to the production not proportionately increasing with more lambs. Triplet
ability fo suck is also not as strong, reducing intake (Shubber et al., 1979).

Triplet lambs have less milk available to them than their twin counterparts because as with colostrum,

the ewes produce a similar amount whether they are raising two or three lambs (Peterson et al., 2006).
Protein, fat, and lactose composition was similar between ewes with different lamb rearing numbers. To
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balance the energy requirements of triplet raised lambs, triplets were found to be grazing more than
twin raised lambs and grew slower (Peterson et al., 2006). Although decreased milk consumption may
not affect the survivability of lamios, it is likely to be an issue for triplet lamibs as they will have decreased
growth rates from increased milk competition.

5.3.10 - Genetics on lamb survivability

The genetics of the ewe and lamb influence the survivability of the lamb. Generally it appears from the
literature that survivability fo weaning has a low heritability. Kerslake et al. (2005) reports a heritability of
0.02-0.13. Kelly et al. (2017) reports that Merino sheep survivability heritability for multiples is 0.15 and is
lower for twins and singles, suggesting there is greater gain in selecting for survivability for triplets or more
than lower birth ranks. Southey et al., (2002) on the other hand suggests that if traits that contribute
towards survivability are further analysed individually there is more opportunity for heritable fraits that
can be selected for such as birth weight.
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Figure 5. Genetic trend for survivability for Flock X that focused on improving the flocks Survivability eBV
(estimated Breeding Value) versus the industry average (Young, 2012).

Figure 5 depicts Farm X in NZ that has had its survivability estimated Breeding Value (eBV) monitored
across its flock. It had been able to make a 3% gain in lamb survivability over 10 years, whereas the
industry average, from SIL-ACE (Sheep Improvement Limited - Advanced Central Evaluation) data, is
under 1% over the same timeframe (Young, 2012). This shows it is possible to make genetic gain in
survivability gain across a flock.

Kenyon et al. (2019) suggests that selection for survivability based on birth rank is likely fo make more
progress genetically than all birth ranks combined. Further research is required to determine the genetic
gains that could be made if “triplet survivability” was the trait measured over time.

The online tool nProve allows farmers to filter rams and breeders based on Breeding Values (BV). Lamb
survival is a tfrait that can be used to filter breeders and rams. The lamb survivability BV is measured as
“lambs born that die before weaning” and has a heritability of less than 5% (Young, 2017). It is based on
a mixture of genes that promote the ewes mothering ability and lamb vigour (Young, 2017).

Studies show that between breeds of sheep there are differences in their maternal ability. Some call out
to their lambs more than others (Oldham, 1990) and spend more fime at the birth site (Alexander et al.,
1983) showing the genetic potential between breeds that could be selected for.

A maternal assistance score of 1-3 has been developed to aid in simple collection of data to determine

heritability of mothering ability of ewes (Hay et al., 2024). Mothering ability had a heritability of 0.05. It is
therefore possible to select for lamb survivability even though it has low heritability.
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5.3.11 - Conclusion of factors affecting triplet survivability
Table 1. Summary of factors influencing lamb survival.

Maternal factors | Lamb factors | Environmental factors
Conception rate Dystocia Windy weather
Dystocia Seeking Shelter Wet weather
Seeking shelter Size of the lamb Cold weather
Licking the lamb clean from birth  Ability to stand and find the Human interference
fluids udder Shelter
Staying with lamb during initial Sucking ability Terrain
bonding phase lliness Stocking rate
Milk production ability Milk consumption ability
Bleating ability Birth rank
Health/lliness Genetics

Vaccination status
Body condition score
Nuftrition

Genetics

Many factors that influence the survivability of lambs examined in this literature review in sections 5.3
and 5.4 are summarized in Table 1. The severity of these factors can all be reduced or limited by human
intfervention, although some are easier and quicker than others and take good planning management
tfo mitigate. Strategies available to improve triplet lamb survival outcomes will be considered in the next
section of the literature review to reduce the negative impact of the above factors.
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5.4 - Strategies to improve triplet survivability:

The factors in Table 1 can be influenced and managed by human intervention to improve the survival
outcomes for lambs. Oldham (1990) suggests two approaches for reducing lamb wastage, these are to
improve the environment of the birthing ewe and improve the mothering ability of the ewe. Strategies
fo improve triplet lamb survival outcomes through these two factors will be discussed below along with
others commonly identified in the literature.

5.4.1 - Stocking density and paddock size

In New Zealand and Australia, it has been shown that increased stocking rate and large mob sizes
reduces lamb survival and growth potential (Lockwood et al., 2020 and 2023). The recommendation
that came from the Lockwood et al. (2023) study was to lamb ewes in smaller mobs, this was shown to
have no effect on ewe mortality but does improve lamb survival.
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Figure 6. The effect of mob size of triplet-bearing ewes. Dashed lines represent +/-95% confidence
interval. From Lockwood et al. (2023).

Interestingly, stocking rate in the Lockwood et al. (2023) study showed that up to 13 ewes per hectare
did not influence the survivability of their triplet lamlbs, instead it was mob size and for every reduction of
10 ewes, another 1.5% of lambs survived for triplets. This significant frend is displayed in Figure 6.

A similar result was found in the Lockwood et al. (2020) study for single and twin-bearing ewes. The
effect of stocking rate in some scenarios used improved the survivability of lambs. A 0.7% increase in
lamb survivability per ewe removed per hectare of twin and single bearing ewes while in other

scenarios it made no difference. Therefore mob size may be more important than stocking rate within
practical limitations.

5.4.2 - Lambing beats/shepherding

There is limited research available suggesting whether lambing beats/shepherding are worthwhile or
not. Some reasons for performing lambing beats include allowing a farmer to tip up cast ewes, fix
bearings and assist lambing in the paddock, mother up separated lambs or adopt orphan lamlbs for
artificial rearing. A risk to performing lambing beats is that ewes can startle and albandon their lambs if
they are not able to keep up. An advantage is that ewes experiencing dystocia can be assisted,
potentially saving the ewe and her lambs from death or abandoned lambs can be taken for fostering
or artificial rearing. Fisher & Mellort (2002) reported there is no impact on lamb survival but suggests
more investigation is required.

Dwyer (2008) suggests lambing beats may actually slow the genetic progress of low input sheep
systems. Letting natural selection occur without human intervention may result in lower survivability of
lambs before the maternal potential of the flock is expressed.
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Lambing beats may also be done to reassure farmers their stock are safe and help them feel like they
are doing something at lambing time which is important for some farmers mental health(Fisher &
Mellort, 2002).

5.4.3 - Wind breaks and within paddock shelter

Ewes and lambs do not necessarily seek shelter when weather conditions deteriorate. A way to
manage this is to create passive shelter for stock that will benefit them regardless of their attempt to use
it or not. This can be through purposeful planting of shelter belts, natural bush barriers, manmade
structures or natural terrain features.

Hedging for windbreaks combined with late pregnancy shearing have shown to increase survivability in
all birth ranks, halving death potential of all lambs (Lynch et al., 1980). Wind speed is slowed, reducing
the windchill experience for stock and therefore heat loss (Lynch et al., 1980). Purpose grown wind
shelter using pinus radiata helped to improve survival of lambs by 10% in New Zealand (Pollard, 2006).

This is an opportunity that may initially require significant resources to implement but will eventually be a
strategy that requires little input later supporting a lower input sheep system.

5.4.4 - Staggered lambing dates

Climate change is increasing the number of extreme weather events that New Zealand experiences
(Ministry for the environment, 2025). These events pose a risk to the survival of lambs, particularly ones
involving cold temperatures, wind, and precipitation. Staggering the start of lambing for different mobs
is a strategy than can be used to ensure only a portion of potentially susceptible lambs could be
experience detrimental conditions (Smart, n.d.). This strategy has potential for spreading feed demand,
not having all ewes lamb at once in a paddock (reducing mis-mothering), and extending when lamlbs
will be ready for sale. This strategy on a farm is talked about in brief and there appears to be a dearth
of evidence on whether this is a worthwhile strategy.

5.4.5 - Ewe nutrition

Adjustment of ewe nutrition leading up fo birth and post-birth has the potential to influence lamb
survival and the ewe's body condition score. Ewes that are friplet bearing require approximately 50%
more feed than those single-bearing in the last 6 weeks of pregnancy (McCroad et al., 2020). Triplet-
bearing ewes with a body condition score of 3 have a higher chance of raising three live lambs than
those with lower scores (Cranston et al., 2017; Kenyon et al., 2013). When taking into account feed
intake prior to birth (from day 128 of pregnancy to day 142) friplet-bearing ewes could be restricted to
pre- and post-grazing masses of 1100 and 800 kg dry matter/ha, respectively, and it would not affect
the survivability of their lambs, assuming they were fed “ad libitum levels for the remainder of
pregnancy and in lactation” (Kenyon et al., 2013). Therefore lamb survivability was not correlated to low
nutritional regimen as long as feed infake maintains or improves their body condition score of the ewe.

5.4.6 - Adoption of a triplet lamb onto another ewe

In a survey examining lambing systems used in the United Kingdom, fostering of a lamb onto another
ewe is common with 93.7% of respondents using the strategy. The most common reason was due to
litter size and often the lamb was fostered onto a ewe who had a single (Whatford et al., 2023).
Adoption success was considered “always successful” by 21.9% of the farms surveyed. No evidence
could be sourced on the survival outcomes of lambs using this method. Presumably if they are not
successfully fostered they would be artificially reared instead, which instead increases the long-term
workload for farmers until the lambs can be weaned. Case study A will be presented later in the report
of a New Zealand example of this strategy being used.

5.4.7 - Training ewes to be less emotive

There is potential for ewes to become more accustomed to human interaction. In a trial, weaned
Merino lambs were grouped to experience human behaviour of differing intensities in an attempt to
quieten them. However it was not successful in reducing their reactivity, they suggested weaned lambs
were too young to be doing this with (Atkinson et al., 2022).

Ewes unaccustomed to humans may be more flighty and likely to abandon the birth site before fully
bonding if disturbed (Dwyer, 2008). Putu (1990) showed that ewes that were more accustomed to

19



human interaction were better mothers to their lambs. They can be trained to be less reactive to
unfamiliar events. Having someone be present among them weekly or fortnightly feeding by hand or
walking amongst them was enough to achieve the desired result. Those least worried spent more time
at the birth site, increasing their lamb bond.

Spending time with ewes is time intensive and would need to be considered whether the time required
results in an adequate benefit based on management practices used, including lambing beats and
tagging at birth.

5.4.8 - Arfificial rearing

Artificial rearing of lambs is an opportunity similar to that frequently used in the dairy industry to raise
calves. This strategy ensures lamibs receive the appropriate amount of milk early on when it is most
critical to their survival. In a study from the United Kingdom 42.6% of farms considered lamb artificial
rearing to always be successful (Whatford et al., 2023).

Success of lambs reared artificially in New Zealand is mixed with reports of 10%-30% dying, mostly from
disease and bloat (Bull & Binnie, 2006). It is not clear how this proportion fits within the flock as a whole.

Reilly & Crilly (2025) studied the impact of artificially reared lambs compared to naturally reared lambs
across flocks in the United Kingdom. The lamb survival between the groups were similar with inter-
quartile ranges of 90.4%-100% and 95.7%-100%, respectively. Naturally reared lambs in this study were
likely lambed indoors as is standard practice in the United Kingdom, this has already been described,
accounting for the high survival. This study which combines the two successful practices shows great
potential to improve survival outcomes of triplet lamios.

Artificially reared friplet lambs have the same potential of naturally reared triplet lamlbs to reach similar
weaning and carcass weights even if they had received ewe colostrum or a replacement colostrum
(Belanche et al., 2019). Ewe lambs that were artificially reared could go back to the maternal flock as
they have the same ability to rear their own lamlbs as their naturally reared counter parts (Posbergh et
al., 2024).

5.4.9 - Supplementary feeding

Supplementary feeding of friplet-bearing ewes is an option to ensure ewes receive appropriate nutrition
especially given their greater demand for energy later in pregnancy if pasture supply and demand is
fight (McCroad et al., 2020).

Survival of lamlbs was found not to be influenced by feed and supplementation of concentrates to
ewes in late pregnancy and during lactation, but ewe mortality could be reduced, which in tfurn effects
lamb growth potential and overall flock efficiency (Haslin et al., 2024). Therefore supplementary feeding
could be considered for ewe survival.

5.4.10 - Genetic selection for lamb survival

There is evidence to support that genetics of the lamb and ewe influences the survivability of lambs
(Alexander et al., 1983; Hay et al., 2024). For stud farmers it is common practice to tag lambs at birth so
that pedigree can be matched and survival of lambs from a dam and sire can tracked and measured.
However this is an infensive exercise and is not common for commercial sheep farmers. Commercial
farmers rely on sheep stud farmers to collect lamb survival phenotypes along with genotyping to
determine breeding values of fraits. Rams can then have breeding values associated with them that
commercial farmers are able to base their ram purchases from. Commercial farmers may require the
knowledge of their breeders to assist them in choosing the appropriate rams that align with the
breeding objective of their flock. Farmers are also now able to use nProve and nProve Tracker to make
these decisions themselves and track their flock merit (Beef + Lamb Genetics, n.d.). Lamb survivability is
a breeding value farmers can use to filter rams for sale by, however, a triplet specific lamb survival
breeding value is currently unavailable to improve their flocks genetic potential. Given lamb
survivability’s low heritability it is important famers also focus their efforts on improving the environment
for lamb survival.

5.4.11 - Indoor lambing

Indoor lambing, separate from artificial rearing, is an uncommon practice in New Zealand with 5% of
farms reportedly using it (Erichsen et al., 2024), however it is more common in other parts of the world,
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including the United Kingdom. Binns et al. (2002) reported in their study that 73% of farmers in the United
Kingdom had all of their ewes inside for lambing and only 8% farmed only outdoors. Over the two years
of the study the risk of mortality for lamlbs was 7% in 1996 and 10% in 1997. The average post-natal
mortality risk was just 2.7% for lambs when lambed indoors in the United Kingdom.

Indoor lambing therefore has much better outcomes for lambs compared to the extensive system used
in New Zealand which can result in 25% of lambs dying (Erichsen et al., 2024). Scanning percentage
between United Kingdom, Ireland, and New Zealand farms are similar, but numbers of ewes in a flock
are lower in the United Kingdom and Ireland (Erichsen et al., 2024). In the indoor lambing system, there
was also a decrease in the risk of lambs being stillborn when ewes are housed, due to better
observation and decreased risk of exposure. Another example in South Africa showed having ewes
lamb indoors showed that survivability can be 92%, similar to that of the UK example (lpsen, 2014).
However, a noted risk of housing ewes and lambs is the increased risk of disease and parasite spread.

There is a possible benefit from using this strategy in New Zealand, however it is worth considering how it
would work with large flock sizes and facilities not purposefully built for this. The average flock size in an
Irish study was 131 ewes, whereas in the Binns et al. (2002) study the median flock size was 658 in the
United Kingdom. The average New Zealand ewe flock (two-tooth and mixed age) size captured in this
study was 2000 ewes.

5.4.12 - Benefit of increased survivability on profit

Beef + Lamb New Zealand (2026) forecasts the average lamb price at $10.28/kg carcass weight (CW)
for 2025-26 and the average lamb carcass weight at 19.4kg. A price of $9.35kgCW was already 20%
higher than the five-year average (Beef + Lamb New Zealand, 2025).

Table 2. Sensitivity analysis of number of lambs sold at 19.4 kilograms of carcass weight (kgCW)
compared to the price of lamb ($/kgCW).

Price of lamb ($/kgCW)

$ 5.00 $ 6.00 $ 7.00 $ 8.00 $ 9.00 $ 10.00 $ 1100 $ 1200 $ 13.00
25 $ 2,425 $ 2,910 $ 3,395 $ 3,880 $ 4,365 $ 4,850 $ 533 $ 5820 $ 6,305
50 @ $ 4,850 $ 5,820 $ 6,790 $ 7,760 $ 8,730 $ 9,700 $ 10,670 $ 11,640 $ 12,610
100 $ 9,700 $11,640 $13,580 $15,520 $17,460 $19,400 $ 21,340 $ 23,280

150 = $14,550 $17,460 $20,370 $ 23,280
200 = $19,400 $23,280
250

300
350
400

Number of Lambs sold at 19.4 keCW

450

500

The sensitivity analysis in Table 2 presents the profit opportunity available to farmers if they improve
survivability of their lambs and are able to get them to the average weight of 19.4kgCW. Table 2 does
not account for the costs associated with maintaining more stock on-farm.

5.4.13 - Mental health of farmers on lamb survivability

General literature is available on the mental health of farmers in New Zealand, however it comes with
mixed conclusions on whether the mental health of farmers, grouped collectively across sectors, had
poorer mental health outcomes than the general population (Goffin, 2014; Scarlatti, 2017).
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Figure 7. Survey from DairyNZ on whether you or someone on your farm experienced mental health
issues over 2020-2023. Retrieved from DairyNZ (2023).

Figure 7 from DairyNZ (2023) suggests approximately 50% of farmers surveyed either had experienced
mental health issues or someone on their farm had. There appears to be a paucity of research about
sheep farmers and how their occupation specifically affects their mental health.

5.4.14 - Conclusion

The literature review portion of this report shows survivability of triplet lamibs are lower than their single
and twin counterparts in New Zealand. They face increased pressures due to being one of three
competing for nutrition and attention from their mother. They are typically born smaller and therefore
have increased vulnerability fo weather conditions. New Zealand farmers typically farm extensively
outdoors and lambs therefore are less likely to receive immediate intfervention compared to those
reared indoors.

There appears to be plenty of strategies available to farmers to improve the survivability of their triplets
including genetics, low ewe numbers per paddock, shelter, nutrition, artificial rearing, and indoor
lambing. It is not clear in New Zealand to what extent farmers are utilizing these strategies, and to what
extent they are successful when used for triplet lamb survivability outcomes.
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6. Method
6.1 - Survey

A Survey of 30 questions (See Appendix 2) was distributed to sheep farmers via email, social media
platforms, and word of mouth. The survey could be accessed on Qualtrics via a link or with a QR code.
It was anonymously filled in by participants, there is no way to identify respondents.

Data was gathered between 5 April 2026 and 5th May 2026. Four of the 51 respondents who began
the survey used the QR code, 47 used the link.

38 surveys were completed in full ,and were carried out by a range of sheep farmers across Aotearoa
New Zealand.

The results from the survey were analysed using the Qualtrics website and Microsoft Excel to generate
qualitative and quantitative statistics. Likert scale charts and graphs were generated to display the
results clearly. Where text answers could be given, they were summarized info themes.

6.2 - Interviews

Two interviews were conducted in a semi-structured interview style. See Appendix 4 for a sample of the
questions asked and the themes covered. The aim of the interviews was to talk to farmers that are using
alternative strategies (indoor lambing/fostering and artificial rearing) to improve survivability outcomes
of triplet lambs and discuss their experiences using them. The themes from the interviews are included
as case studies in the discussion.
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/. Results
/.1 -Survey

The survey was completed by 38 participants, although some others did start it and provide some initial

data, which in some cases was used. Of those that finished the survey, some did not provide answers for
every question.

7.1.1 - Demographics of participants

40%
35%
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20%
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Figure 8. Age range and gender distribution of respondents in this survey.

Figure 8 shows the distribution of participants based on age and gender. The most common age
bracket of respondents is those aged 30-39 and 79% of the respondents identified as being male.

South Island North Island Livestock
Hill Country Hard Other Manager
Countr Farm

South Island

Manager
High 2
Country 9%
Farm
Owner
North Island
Finishing
North Island
Hill Country
Fer Owner
South Isla and Manager
Finishing
Breeding
Figure 9. Distribution of Beef + Lamb NZ sheep and Figure 10. Distribution of respondents
beef farm class included in this survey. relationship to farm associated with for this
survey.

Figure 9 shows the distribution of farms included in this survey by Beef + Lamb New Zealand land class,
where 58% of the respondents were associated with a North Island farm. Compared with Beef + Lamb
New Zealand farm economic survey distribution of farms 55% of their farms are from the North Island, of
those 33% are North Island hill country farms, 20% South Island finishing breeding farms and 11% for both
North Island and South Island finishing (Beef + Lamb New Zealand, n.d.). A similar distribution fo what
has been sampled here. There were no respondents from South Island Finishing or South Mixed Finishing
farms for this survey.
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Figure 10 shows the distribution of respondents affiliation with the farm they are considering when filling
in this survey. The majority are farm owners and/or managers who are likely to have the information
required for this survey and 97% of respondents have the responsibility of making the primary decisions
on the farm. They will all be referred to as “farmers” for ease throughout this report.

92% of the farms are sheep and beef, the others ran sheep only or sheep, beef, deer and dairy. 86% are
connected to commercial farms and the others were connected to combined stud and commercial
farms.

7.1.2 - General lamb survival

The first section of the survey was to establish if there is an issue with lamb survivability from the view
point of farmers. Farmers were first asked their opinion on whether there is a lamb survivability issue on
farms, collectively, throughout New Zealand and whether the lambing wastage on their own farms
negatively impacts their mental health. The results are displayed in Figure 11.

health
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B Strongly disagree m Disagree H Neither agree nor disagree B Somewhat agree m Strongly agree

Figure 11. The opinion of farmers on lamb wastage as a farming collective and how it affects their
mental health on their own farms.

84% of farmers agree that lamb wastage is an issue and 28% of them feel it negatively impacts their
mental health. This clarifies that lamb survival is an issue in New Zealand that should be assessed to
make improvements.

97% of farmers did pregnancy test their ewes (two tooths and mixed age ewes going to the ram). The
average size of the ewe flock surveyed was 2003 ewes with a range of 200 to 5100 ewes. This is higher
than reported in a 2014 study where a quarter did not pregnancy scan (Corner-Thomas et al., 2014).

The average total ewe flock scanning percentage recorded in this survey was 169% (18% of famers did
not scan for multiples) and the average docking/tailing % was139% for the 2025 season. The average
survivability was 82% for the ewe flock.
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Figure 12. Ewe flock number versus lamb survivability at docking/tailing for the flock in 2025.

Figure 12 shows the survivability of lambs from scanning to docking/tailing for the 2025 season in relation
fo the number of ewes that went to the ram. There is a weak negative correlation (r=-0.33, p=0.0476)
where when size of the flock increases lamb survivability decreases. 11% of the variation in survivability is
explained by the ewe flock size. There are some outliers who appear to have particularly better and
worse survival outcomes for their lambs.
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7.1.3 - Triplet survival

As already described triplets have the lowest survival outcomes and thus the largest opportunity for
improvement, hence the reason for being the focus of this report. Of those farms that do pregnancy
scan their ewes, 82% of farmers also scan for triplets and above. The median scanning percentage was
179% for those that do scan for tfriplets and 156% for those that do not scan for multiples (Figure 13).
Actual conception rate is likely to be a higher scanning percentage than presented for those that do
not scan for triplets. Farmers were less likely to scan for triplets once their flock size was 1800 or over. 63%
of farmers are scanning for triplet beyond this size (Figure 14).
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B Scan for triplets [ Do not scan for triplets Ml Scan for triplets [ Do not scan for triplets
Figure 13. Comparison of respondents who do Figure 14. Comparison of respondents who do
scan for friplets and those who do not and their scan for tfriplets and those who do not compared
scanning percentages. fo their ewe flock size.

How satisfied are you with your triplet management? - ‘ ‘ ‘ _
How do you feel about the survivability of your triplet
lambs?
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m Extremely Satisfied Satisfied M Neither satisfied nor dissatisfied ™ Unsatisfied ™ Extremely Unsatisfied
Figure 15. Respondent’s opinion of the friplets management and survival on their farm.

Farmers were then asked about their own triplet management and survivability. 77% of farmers had
strategies in place to manage triplets and those that did not, did not scan for multiples, except for 6%
who did scan for multiples but then did not have separate strategies for them. Of those surveyed 46%
are safisfied with their triplet management, but then just 28% are satisfied with survivability of triplets
(Figure 15). 22% are satisfied with their management, but 38% are not satisfied with the survivability of
triplets on their farm (Figure 15).
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Figure 16. Satisfaction of respondents in relation to their triplet only survivability percentage.

34% (n=13) of farmers surveyed were able to report their triplet specific docking/tailing percentage
along with the number of ewes that scanned as triplets. The survivability of these friplet lambs between
scanning and docking/tailing could therefore be calculated and presented relative to triplet
survivability satfisfaction in Figure 16. A limitation of the data here is the low number of responses used to
produce Figure 16, however it gives an idea of how farmers satisfaction and triplet survival percentage
are related. The average triplet specific lamb survivability reported here was calculated to be 71% with
arange of 62%-82%. All farmers surveyed that had triplet survivability over 75% were satisfied with their
triplet survivability (Figure 16). Figure 16 therefore shows a probable distinction between farmers that are
satisfied and the others in relation to lamb survivability.

/7.1.4 - Strategies for survivability of triplet lamlos
Strategies available to famers to achieve better triplet lamb outcomes are varied. Their use and the
perception of how effective they are, is captured below.

Strategies used on New Zealand farms for management of triplet lambs

Fewer ewes per paddock than twin bearing ewes
Lambing beats

Shelter within the paddock

Other

Smaller paddock size than twin bearing ewes
Shelter belts

Staggered lambing dates

Adopt a triplet lamb onto another ewe
Training ewes to be less flighty around people
Artificially rear one of the triplet lambs

Crop feeding of ewes pre-birth
Supplementary feeding pre-birth

Genetic selection for triplet rearing ability

Crop feeding of ewes within the first week post-birth

Allow ewes to lamb indoors

Supplementary feeding within the first week post-birth
0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure 17. Percentage of farmers using the selected strategies to improve friplet management.
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Figure 17 shows the strategies that farmers use to improve their triplet lamb survivability. The most
common strategies used are fewer ewes per paddock than twin bearing ewes, doing lambing beats,
and using paddocks that have within-paddock shelter. The respondents were able to note other
strategies they use, these included the following variety of strategies:

Lambing triplets in “easy contouring paddocks”

Feed triplet bearing ewes “minimally (to avoid bearings),” “maintenance,” “preferentially” or
“ad libitum”

Triplet bearing ewes are pulled out at scanning

“Lamb triplet bearing ewes with single 2 tooths, they are more likely to adopt a lamb than MA
ewes”

“Lamb triplets in with twins”

“"Ram harnesses for targeted feeding of ewes” in relation to when they will lamb
“Clostridial vaccinations”

“Mineral supplements”

"Keep triplet bearing ewes fit prior to lambing”

“Subdividing large paddocks with temporary fences”

“Put woollen jackets on weak sefs of triplets prior to poor weather”

“Pre-lamb shear with a cover comb”

For those farmers that were able to provide their triplet specific data, three had over 78% for triplet lamb
survivability. The characteristics of these flocks included a flock size of 500-1100 ewes and scanning
percentage of 173% - 196% and overall docking/tailing percentages of 152% - 168%.

Of the strategies listed in Figure 17, only ‘having fewer ewes per paddock that twin bearing ewes’ was
used by all three of these higher achieving farms. Six other strategies were used by two of the three
farms, in various pairs. These included use of:

-shelter belts

-shelter within a paddock

-smaller paddock size than twins

-training ewes to be less flighty around people

-artificially rear one of the triplet lambs

-lambing beats

One dllowed ewes to lamb indoors and adopted a triplet lamb onto another ewe, while another farmer
used supplementary feed pre-birth along with crops pre and post birth. Just one of these farmers
genetically selected for tfriplet rearing ability.

Note. Triplet specific survival could only be calculated from those that provided the number of ewes
scanned as friplets and the triplet specific docking/tailing percentage.
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Perception of effectiveness of strategies used to improve triplet survivability
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Genetic selection for triplet rearing ability

Smaller paddock size than twin bearing ewes

Crop feeding of ewes pre-birth

Adopt a triplet lamb onto another ewe

Supplementary feeding pre-birth

Shelter belts
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m Extremely Effective
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Figure 18. Farmers perception of effectiveness of triplet survival strategies. Unsure responses were
removed for this Likert scale chart and are shown in Figure 19 instead.

After gathering data on which strategies farmers used, respondents were then asked about their
perceived effectiveness of various triplet survival strategies, both ones they use themselves and ones
they did not. The strategies’ perceived effectiveness are displayed in Figure 18. Interestingly when
ranked by extremely effective and very effective (combined), lambing indoors and artificially rearing
come out as the top strategies perceived as being most effective to improve triplet survival.

Farmers were given the option to include other strategies and their perceived effectiveness. These are

summarised in Table 3.

Table 3. Other strategies farmers noted and their perceived effectiveness.

Extremely effective

Very effective

Moderately effective

Ewes and lambs have access to

a shed as shelter

Good weather while lambing
Body condition scoring

Dilute friplet ewes by lambing
with twin ewes

Preferentially feeding pre- and
post- lambing including lighter
ewes

Lamb jackets

Easy contour
Ewe condition score of 3+
Second shear

Selecting paddocks where
ewes are less likely to stray from
lambs

Lambing on rolling country not
dead flat

Cull ewes that do not rear all
three lambs

High quality feed pre and post
lambing
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Shelter belts

Fewer ewes per paddock than twin bearing ewes
Lambing beats
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Smaller paddock size than twin bearing ewes
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Training ewes to be less flighty around people
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Crop feeding of ewes pre-birth

Supplementary feeding within the first week post-birth

Crop feeding of ewes within the first week post-birth
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Figure 19. Percentage of farmers unsure about the effectiveness of a strategy.

Many farmers were unsure whether a strategy was beneficial or not in helping triplet lambs survive,
displayed in Figure 19. Farmers were most unsure about the use of crop-feeding and supplementary
feeding ewes post-birth. Although farmers perceived that indoor lambing would be most effective to
improve triplet lamb survival of the strategies listed in Figure 18, 53% of famers were unsure whether the
strategy would be effective or not.

95% of farmers were broadly interested in adopting more strategies to improve the survivability of their
friplet lambs. Interest in adopting specific strategies to improve triplet lamb survivability will be explored
in the next section.

7.1.5 - Alternative opportunities to improve survivability

Two strategies were chosen that have high potential for triplet lamb survival as potential opportunities
for farmers to utilise. Farmers’ opinions on whether they would be interested in adopting the strategy are
analysed below. What information resources and physical resources farmers would like to know or have
before adopting the strategy are also explored.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Very interested Interested B Neither interested or dissinterested B Not interested M Really not interested

Figure 20. Farmers interest in implementing an indoor lambing or artificial rearing system to improve
friplet survivability.

42% of farmers are interested in adopting an artificial rearing system, while 24% are interested in using
an indoor lambing system to improve outcomes for triplets (Figure 20). 24% of farmers were neither
interested nor disinterested in adopting either strategy.

30



Knowing the profit potential

Seeing a partial budget of an example system
An appropriate space

Knowing the costs associated

Seeing the system in action in person

A precise guide to the process

Knowing the equipment required

Knowledge about how to make the system work
Additional staff

Other:

Increased lamb sale value

| already do this
0% 10% 20% 30% 40% 50% 60%

Figure 21. Gaps to implementation of lambing ewes indoors by percentage of respondents.
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Figure 22. Gaps to implementation of artificially rearing lambs by percentage of respondents.

Figures 21 and 22 illustrate what farmers require to close the gap for adoption of either having ewes
lamb indoors or artificially rearing triplet lamlbs to improve triplet survivability. For both strategies, farmers
mostly want more information about the strategies and an appropriate space to house the ewes and
lambs. It appears respondents are less confident with implementing an indoor lambing set up as more
options were ticked overall. 30% more options were selected under indoor lambing.

Towards the latter end of the survey being open, an additional option was added to understand how
many lambs famers already artificially reared. Some stated 30 or less lambs artificially reared and
another respondent stated “doing over 60" and another reared 100-150.

7.1.6 - Targets and the future

Respondents were asked about their target scanning percentage and target tailing/docking
percentage. Of those that were able to provide the number of ewes to the ram, scanning percentage,
docking percentage and also their targets for these key production indicators (KPI), target survivability
percentages could be calculated, given in Table 4.

31



Table 4. Comparison of 2025 actual results compared to target results. This calculation assumes ewe
numbers remain the same as 2025 for the target calculation.

2025 Percentages Target Percentages
Scanning Percentage 169% 177%
Docking Tailing Percentage 139% 147%
Survival Percentage (Calculated) 82.0% 83.2%

There were some farmers that have targets lower than their 2025 actuals, the majority wanted to
increase scanning and docking/tailing percentage. This resulted in a total lamb survivability increase of
1.2% (Table 4).
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Figure 23. Comparison of 2025 lamb survivability against the change in scanning and docking/tailing
percentage between 2025 and their target.

There was little relationship between lamb survivability percentage and change in scanning
percentage (R?=0.0194) and docking/tailing percentage (R?=0.072) between the 2025 year and the
farms target (Figure 23).
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Figure 24. Using the target figures for scanning percentage and docking/tailing (assuming ewe number
is the same) shows the change in lamb number and change in survival percentage.

Figure 24 shows some farmers scanning and docking/tailing percentage targets (assuming the same
ewe flock number) resulting in some farms decreasing their overall lamb survival percentage. Although
no survey data was collected to explain this unexpected result, it is likely this is an arithmetic error on the
part of famers surveyed, as it is quite unlikely that any farmer would genuinely desire a lower survival
rate for their flocks lambs. Most result in more lambs surviving to docking/tailing as expected.
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8. Discussion

8.1 - Infroduction

The government of New Zealand has an ambitious goal of doubling the value of New Zealand’s export
value by 2034 to $106 billion (Ministry for Primary Industries, 2025). The vision of New Zealand being “the
world’s most trusted provider of high-value food and fibre products”, begins with the producers and
growers who are supplying the products. Ministry for Primary Industries (MPI) has four outcomes to
achieve this goal: prosperity, sustainability, protection and visible leadership (Ministry for Primary
Industries, 2026). In pursuit of sustainability they support the agricultural sector to adopt more
sustainable practices. One way sustainability can be implemented for businesses is improving their triple
bottom line: people, planet and profit. This is an important concept for New Zealand sheep farmers as
our product must be successfully marketed to be sold overseas, often aiming at a premium market
opportunity to increase the value of product sold without increasing production volume.

Improving survival of triplets has potential for increasing profit for those farms with already high lambing
percentages, although it has been established that it is most profitable to increase lamb growth rates of
those surviving (Ludemann & Tafford, 2009). Increasing lamb growth rates pre-weaning had a bigger
impact on increasing profit than did increasing scanning percentage, particularly those with a lambing
percentage of 140% and above already (Moloney, 2022; Moloney et al., 2023). However in saying this,
farmers in this survey are targeting scanning and lambing percentages higher than their 2025 actuals.

Focussing only on growth rates or targeting a higher scanning percentage does not improve the overall
welfare of all lambs conceived or the wellbeing of the people taking care of the stock. The people and
stock need to be considered in the framework for improving friple bottom line and not just profit. As
stated by both interviewees from the case studies below, it just makes you feel better knowing you are
doing your best for the sheep.

Improving lamb survivability has the ability to improve triple bottom line by increasing:
e People
o Improves farmer wellbeing.
o Consumers are satisfied knowing stock welfare is excellent.

¢ Planet
o Improves flock efficiency.
o Strategies to improve friplet management may benefit the natural environment.

e  Profit
o Increase in number of lambs that survive to processing from conception.
o Public perception of high animal welfare standards means a premium price can be
asked.

If farmers have selected for ewes and rams to be more fertile and target higher lambing percentages,
then it is the farmers’ responsibility to manage the resulting number of lambs including triplet sets and
adopt strategies that work for them.

8.2 - Is lamb wastage an issue?

The first question addressed by this report is whether lamb wastage is an issue from the farmer’s
perspective. The consensus is that it clearly is, with 84% agreeing with the statement and that these
losses negatively impacts 28% of farmers mental health. Taking into account there are approximately
22,000 sheep and beef farms (Beef + Lamb New Zealand, 2023), this could be affecting numerous
farmers. Recording lamb losses can result in “recording fatigue” that has been shown to negatively
affect mental health (Gascoigne et al., 2023.).

Triplets are the focus of this study as they present the greatest potential opportunity from a friple bottom
line point of view. 38% of farmers were not satisfied with their farms’ triplet survivability and another
similar portion were neither satisfied nor dissatisfied suggesting there is potential fo make improvements
to management practices. All farmers surveyed who had specific triplet survivability over 75% were
satisfied with the survival rate. Farmers in this survey reported a 71% average triplet survival this is higher
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than the New Zealand triplet survival average of 68% reported by Kenyon et al. (2019) but lower than
the New Zealand flock average which is 75% across all lambs Dwyer et al., 2016). These statistics are all
below the world flock average lamb survivability of 85% (Erichsen et al., 2024).

Triplet survivability over 75% resulted in farmers feeling satisfied with their triplet survival in this study.
Although this is above the average triplet survivability of 68% reported by Kenyon et al. (2019) it is below
the world flock average lamb survivability of 85%. To remain competitive with the global sheep industry,
there is an opportunity to improve triplet survival to meet the global average. Understandably, triplet
lambs are more difficult to maintain the survival of for reasons discussed in the literature review portion
of this report, but there are numerous strategies available to increase their survival outcomes, as also
reviewed.

8.3 - Key performance indicators as a solution to lamb wastage

In the United Kingdom the Agriculture and Horticulture Development Board has provided farmers with
lambs reared key performance indicator (KPI) targets determined by the number of lambs finished as a
percentage of the ewes to put to the ram, displayed in Table 5. The targets are adjusted for indoor and
outdoor lambing and age of the ewes (Agriculture and Horticulture Development Board n.d.).

Table 5. Key performance indicator (KPI) targets supplied by the Agriculture and Horticulture
Development Board for sheep farmers in the United Kingdom. Table adapted from the Agriculture and
Horticulture Development Board (n.d.).

A Performing Room to Review
Key performance indicators .
well improve performance
Outdoor Iomblngoi\l/\;es and shearlings 170-155%  155-135% 135-125%
Outdoor lambing ewes, shearlings and 160-145%  145-125% 125-115%
ewe lambs
Lamps reared Indoor lambing ewes and shearlings
9 oty 9 175-160%  160-140%  140-130%
Indoor lambing ewes, shearlings and 165-150%  150-130% 130-120%
ewe lambs
Lamb losses from
scanning to 10-12% 12-20% 20-50%
reared

In this report’s survey lambs reared was captured to docking/tailing and not to finished as described in
Table 5. However, overall lamb docking/tailing percentage from this survey was 139%, and given this is
likely to still decrease slightly to a finished date, this puts New Zealand farmers on average in the lower
end of the “room to improve” category of “outdoor lambing ewes and shearlings only”. Lamb losses
percentage (18% average for total ewe flock in this study) also fell into the bottom end of the “room to
improve” range, although again a slightly narrower window of time was captured, and likely to be
lower by the finished date. This international comparison shows New Zealand farmers are not keeping
pace with global metrics on lamb survivability.

At present, there appears to be limited guidance on what constitutes an acceptable level of lamb loss
in New Zealand. Developing lamb survival benchmarks, similar to those presented in Table 5 but tailored
to New Zealand farming systems and breeds, could provide farmers with a useful point of reference for
evaluating their own flock performance. A benchmark would allow farmers to compare their results
against a national standard rather than relying on personal expectations. National standard lambing
survival fargets would need to be determined taking info account New Zealand farming characteristics
and produced with input from expert knowledge from industry bodies, universities and farmers.

Lamb survival may also become an increasingly important component of farm certification standards
as consumer and supply chain expectations continue to evolve. Consumers are demanding via their
suppliers to know more about where their food comes from and that stock are raised with the best
welfare practices (New Zealand Farm Assured, n.d.).
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8.4 - Strategies being used to improve triplet lamb survivability and their
perceived effectiveness

The second objective of this report was to understand the strategies that are currently being used in
New Zealand sheep farming systems to improve triplet survivability outcomes and their perceived
effectiveness.

Perceived effectiveness was addressed as it identifies which strategies farmers believe are effective for
improving triplet lamb survivability regardless of whether they have personal experience with them.

Famers claimed to use a range of strategies to support the likelihood of their triplet lambs surviving. It
was inferesting to note when comparing the top three triplet lamb survivability farms in this study that
they all used different combinations of strategies. This emphasises how different farms have different
challenges and that there are different methods to manage triplet survivability. Farmers need to
understand their farm and what they are capable of implementing lest their investments outweigh the
benefits.

Interestingly, farmers perceived artificial rearing and allowing ewes to lamb indoors as the most
effective strategies when combining the “extremely” and “very effective” ratings. However, these
strategies were not predominately used by farmers. Lambing indoors was one of the least used
strategies and artificially rearing one of the friplets was used only by 17% of famers surveyed.

It appears there is room for more education for farmers in this space around what strategies are
actually effective and practical to implement. There would also be scope for investigation into what
combination of strategies produce better survivability together.

8.5 - Are farmers interested in using other strategies to improve triplet
survival?

Question three explored whether farmers were interested in using more intensive strategies to improve
the survivability of their triplet lambs. This study has already determined 95% of farmers are interested in
adopting more strategies to improve triplet survivability. Most lamb deaths occur within the first three
days post-partum (Holmgy et al., 2017) largely from either dystocia or starvation/exposure (Kerslake et
al., 2005). This window provides a time-critical opportunity for human intervention or strategy to occur to
impact the largest number of lambs at their most vulnerable.

Farmers were specifically surveyed on their interest in adopting the strategies of artificial rearing of
lambs and having ewes lamb indoors. Approximately half of farmers are interested in adopting artificial
rearing. 32% are already artificially rearing some lambs, although information about scale and targeted
lambs was not collected. 24% of farmers reported being interested in lambing ewes indoors as a
strategy. 5% of farmers in this survey stated they are already lambing indoors, which is comparable to
research on New Zealand farming practices at large (Erichsen et al., 2024).

A stud farmer noted in this survey they were not interested in adopting artificial rearing or lambing ewes
indoors for their stud flocks due to wanting fo market their flocks as able to tolerate extensive farming
systems. Using either of these systems does not expose their flocks appropriately to determine
phenotypes.
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Figure 25. Diffusion of Innovation Model. Adapted from Rogers (1983).

Based on the diffusion of innovation model (Rogers, 1983) illustrated in Figure 25, lambing ewes indoors is
currently practiced by innovators in New Zealand and some early adopters.

If the 24% of farmers interested in lambing indoors can be convinced to utilise the strategy on their farms
it would account for the rest of the early adopters and some of the early maijority. This would put the
strategy well into the take-off phase, creating a cultural shift to convince the rest of farmers in New
Zealand to implement this strategy.

Case study A presents a famer who recognised they had an unacceptable number of ewe deaths in
their triplet bearing ewes and decided to implement an indoor lambing strategy to mitigate this. Later
this developed into including lambing single-bearing ewes indoors, partly to prevent them from a birth
related death and to be available to foster triplet lamibs. Although this was implemented for ewe
survivability, it also measurably improved triplet survivability outcomes.
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Case study A: Summary of an interview describing ewes lambing indoors in New Zealand (Anonymous
Farmer A, personal communication, March 25, 2026).

Farmer A has a flock of sheep that normally has 15-30% of ewes lambing triplets and was
concerned about the approximately 10% ewe death rate at lambing each year.

The farmer implemented a style of indoor lambing, taking inspiration from the United Kingdom
systems. Initially described as “*doom and gloom™ but now the system is “cruisy”. Farmer A did
initially artificially rear 50 triplet lambs, but then expanded their system to bring singles in to birth
due to their own birthing issues and additionally providing the opportunity to foster a triplet onto
them if necessary.

Key aspects of the system:
= Rams are fitted with a harness and raddle changed every 6 days to determine ewe
lambing date.
= Ewes are scanned and drafted info their birth rank mobs.
= Use covered yards with sides and mobile yards, cover dirt floor with straw.
=  Most triplet and single-bearing ewes come inside in their birthing window, therefore rotated
through.
Ewes spend approximately 5 days under the covered yards, where they lamb.
Fed peas and lucerne while in the shed.
Someone available to assist ewes and lamibs 16 hours per day.
Half to a third of triplet-bearing ewes keep all three lambs to rear themselves, but a
struggling triplet can be fostered onto a single, by covering it in recent birth fluids.
= Do usually employ another staff member for the lambing season, but can do it on their
own.
= Put triplet ewes and her lambs out to ryegrass pasture of 2500kgDM/ha post-lambing and
bonding.

Other important notes from Farmer A:
= Do/t first for welfare, then profit (ewes survival alone covers the cost of the system).
= Can utilise the infrastructure you already have.
=  Opportunity to match lambs and ewes via EID ear tag easily.
=  Opportunity to do tailing and marking as they leave the shed.

A Beef + Lamb New Zealand (2025) report suggested there is a profit opportunity to “*add a potential
$14,000 for a North Island Hill Country farm or $20,000 for a South Island Finishing-Breeding farm™ by lifting
lambing percent from 120% to 125%. For a farm with 3000 ewes this is the equivalent of keeping just
another 150 lambs alive. Simply put, if 228 triplet bearing ewes lamb outdoors in New Zealand 68% will
survive on average producing 465 lambs of 684 potential lambs (Kenyon et al., 2019). However if 228
triplet bearing ewes lamb indoors and 90% (lower end of survival range from Binns et al. (2002)), of the
lambs survive there will be an additional 150 lambs surviving. This would result in increasing lambing
percentage by 5% as suggested to increase profit by the Beef + Lamb New Zealand (2025) report. This
could be as few as 38 ewes per week lambing indoors over é weeks. This does not take info account
additional costs associated with indoor lambing which would be farm dependent.

Artificial rearing on the other hand has been adopted by 30% of farmers surveyed suggesting
implementation by those in the early majority section and therefore the practice is in the take-off phase
already.

Case study B presents a farmer who had an issue with a highly fecund flock resulting in so many
multiples including quintuplets, that the anticipated number of lamb deaths was overwhelming. They
decided it was befter not to scan for multiples and not identify their actual scanning percentage
because it was “too scary” prior to implementing artificial rearing policies and removing the Inverdale
gene.

The farmer decided to implement an artificial lamb rearing strategy to improve lamb survivability
alongside breeding out the Inverdale gene to reduce the high fecundity of the flock. This dual
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approach reduced the number of lambs conceived and improved the welfare of the lambs born.
Which allowed them to feel they had "made the most of what you can do”.

Case study B: Summary of an interview describing use of an artificial lamb rearing system in New
Zealand (Anonymous Farmer B, personal communication, May 1, 2026).

Farmer B had a ewe flock that had many sets of multiples including quintuplets due to the Inverdale
gene, enough that scanning for multiples felt overwhelming.

= 8000 Ewes
= Perendales with high fecundity
= Naturally poor mothers

Farmer B recognised that their survival of lambs was below their own acceptable level and wanted
to do something about it because they “loved lambs and animals”. They were able to consider
changing their lamb management system because they were spending more time at home due
to the age of their children.

Farmer B decided on implementing an artificial lamb rearing system, rearing approximately 600
lambs. The lambs targeted for artificial rearing changes each season depending on the weather
and the pasture availability. The usual rule is to just take what looks like it is struggling or anticipated
to struggle. This often results in ewes being left with two and taking away the extras.

They have been now doing this for 8-10 years and believe it works well for them because:

= [tislow input (no need for “fancy auto-feeder”, use buckets, drums, pipe, valves).

= Have theresources set up and rear them out of the large machinery shed with mobile yards.

= Have years of experience on how to run their system efficiently, and have learned along the
way.

= One of them s very handy with tools and “kiwi ingenuity™.

=  More lambs survive in the shed and they feel the ones left on mum thrive with less
competition.

=  Makes them feel better that they are doing their best for their stock.

Key aspects of the system:
= Pick up approximately 50 lambs per day during the lambing period.
= Alllambs get tube fed colostrum (from dairy cows) on arrival to the lamb shed regardless of
initial health.
Three-pen system: drop pen, transition pen, settled-in pen.
Lambs are fed via an ad libitum system.
Spray paint colour to mark lambs to track arrival date.
Rubber bands on legs to keep track of which lambs have fed and are capable of feeding
themselves before moving to the settled-in pen.

Other important notes from Farmer B:
= |tis atime commitment.
=  You must love lambs.
= Costis $80-$90 per head, not including time.

This survey shows New Zealand sheep farmers have sufficient interest in uptake of artificial rearing or
lambing ewes indoors to justify exploring what would be required to increase uptake. The case study

examples show these strategies can both be successfully incorporated intfo New Zealand sheep farming

systems and show benefits for lamb and ewe survivability as well as making farmers feel better about
their stock welfare.

8.6 - What do farmers need to adopt other strategiese

Question four was about learning what it would take to encourage more farmers to adopt artificial
rearing or lambing ewes indoors for the benefit of improving triplet lamb welfare.



Dwyer et al., (2016) investigated why uptake of strategies have not occurred to improve lamb
survivability, despite many studies showing better outcome scenarios with certain strategies. They
reflected on how studies are very specific to a particular survivability factor (e.g. ewes per paddock,
nutrition intake) and often only able to analyse one factor at a time in small trial groups. Many studies
lack specifics on how to implement the better outcome scenario at scale or within a full farm system
and do not provide financial benefits and drawbacks of implementation.

As determined in this survey, farmers believe both artificial rearing and indoor lambing are effective for
triplet lamb survivability improvement. To drive potential implementation among potential adopters it is
standard practice to determine what information they specifically require before uptake (Rogers, 1983).

Figures 21 and 22 show what resources farmers need to bridge the adoption gap. Of the resources
farmers identified as implementation gaps, most highly ranked was informational resources. There are
many resources online for artificial rearing, but none specifically for commercial sheep and beef
farmers in New Zealand. Industry education groups should create resources for New Zealand farmers
using information already available but tailored for the New Zealand commercial farm system. The
same can be said for lambing ewes indoors, a practice which is very successful outside of New
Zealand, but sees little uptake here.

An informational resource commonly requested by farmers in discussion of these two strategies is
specific financial viability information. Both case studies examined here have chosen to take a well-
rounded approach to their triple bottom line, people, planet, and profit.

Both case studies identified the welfare of their stock was compromised prior to implementation of the
new to them strategies and that the farmers did not feel they were making the best management
decisions for themselves or their stock. They both implemented a new practice to support survivability of
ewes and lambs which in turn also benefited their farm business profit. Both case studies emphasised
that these implementations additionally benefitted the planet and people component of their triple
bottom line. The planet is benefited through increased farming efficiency by reducing stock wastage,
while the farmers involved felt better about their farming practices which addresses the people
component.

Both case studies noted that even if profit did not increase due to the uptake of the strategy, it was
worthwhile regardless, due to the benefits of lamb welfare and the feeling of doing their best. These
often underappreciated factors show how farming systems can positively influence famer mental
health and use of either of these methods could help alleviate negative emotions that farmers are
feeling around their lamb survivability.

Outside of information requirements, farmers felt they still required a dedicated space to carry out
artificial rearing or indoor lambing, 37% and 53% respectively. Conversely, both case studies
emphasised that investment in new dedicated structures was not required and that they were able to
make use of the infrastructure that they already had to implement these strategies, using mobile yards
to divide the existing spaces into smaller pens.

Both case studies emphasised that there were growing pains with their chosen strategy, but they were
glad they were early adopters in New Zealand, that they could see the benefit to their farm, and would
continue to implement these strategies for the foreseeable future.

8.7 - Further barriers to uptake

Dodunski (2014) attributes the marginal profitability of many New Zealand sheep farms to a “continued
failure of a large percentage of sheep farmers to apply accepted best-practice management within
the farmgate.” Although there is much published information around lowering lamb wastage, farmers
may find this information difficult fo parse without specific instructions.

Dodunski (2014) also notes that farmers like experiencing things in-person when pursuing new ideas.
Industry-led farmer education field days would meet this requirement. However, attendance at these
events can be unexceptional, as a Beef + Lamb New Zealand survey found 66% of farmers only
occasionally attend field days and another 16% never attend (Dodunski, 2014).
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Botha et al., (2015) found that farmers most preferred education style included person to person
learning. This suggests farm advisors can help famers learn in the way they prefer. When farmers work
with advisors they are more likely to make a plan and act on it, which can help famers adopt
permanent changes to their farm system (Dwyer et al., 2016). Beef + Lamb New Zealand’s focus groups
may also fill this gap in providing space for farmers to learn from one another in small group
environments.

8.8 - Implementing change

The issue of triplet survivability is not going anywhere because triplets are not going away. Farmers are
still targeting higher scanning and lambing percentages with little improvement to lamb survivability.
Increasing scanning percentage typically increases the number of triplet bearing ewes if genetic rate is
not also targeted through breeding objectives (Amer & Bodin, 2006).

Although farmers report they are concerned about their triplet survivability and are implementing
strategies to improve the survivability outcomes, these strategies are not effective enough when
comparing survivability outcomes of lambs globally. Based on the literature, artificial rearing and indoor
lambing are effective for improving lamb survival but are not well applied in New Zealand. This study
has demonstrated there is significant interest to increase industry body education in these areas.

Working within the bounds of social licence is a nebulous limitation farmers must navigate. A time may
come when farmers must report their lamb survivability as part of certifications to receive a premium for
their product. In the meantime, industry guidance on acceptable loss rates would be helpful to ensure
farmers are on the right track. Famers with suboptimal lamb survivability may face increasing pressure to
improve performance as market expectations, industry initiatives and regulatory requirements continue
to evolve.

In the survey, although most farmers did scan for triplets, they did not provide a triplet docking
percentage. Given they have already scanned for triplets this could be a manageable number to
record. Recording triplet survivability year to year will demonstrate whether strategies are working on
farm, although it should be emphasized that any small change in a direction to improve lamb survival is
beneficial to the farm’s triple bottom line.

A study by Greer et al. (2015) found that New Zealand farmers want more research on the topic of
lamb survival, however after completing this literature review it appears there is sufficient information
available to improve New Zealand lamb survivability to match top performers globally. Rather than a
total research deficit, it is the ability of farmer implementation that is limiting progress through lack of
actionable information targeted at New Zealand sheep farmers.
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9. Conclusions

In order for New Zealand to remain globally competitive with a premium product, farmers need to do
better than just maintain their social licence to farm, they need to stay ahead of certification
requirements and anticipate what consumers want. A way fo pre-empt these demands is ensuring the
welfare of the lambs being born and that they are able to survive to become a product of value. Lamb
wastage is an issue for New Zealand farmers and affects their mental health negatively. Triplet lambs
offer the greatest opportunity for improving overall lamb survival given farmers are still chasing higher
scanning percentages and triplets are at a greater risk of dying compared to their single and twin
counterparts.

It is important to highlight that raising weaning weights is still more profitable than lifting scanning
percentage when lambing percentage is 140% or above however, this does not improve the welfare of
lambs which die.

This study has shown that there is a proportion of famers that are not satisfied with their management of
friplets on farm and their resulting survivability. There appears to be a range of strategies used by famers
to improve the survivability of their lambs, but there is little correlation between strategies used and their
perceived effectiveness. The top three farms for triplet survivability in this study all used different sets of
strategies in combination, leaving a lack of a clear pattern for success.

From the literature, triplet lambs are most susceptible to death by dystocia or exposure/starvation within
the first few days post-parfum. Human intervention at this stage would therefore be a logical place to
input a strategy. This assumes the ewe has been adequately maintained up to this point. Otherwise
there are likely interventions for the ewe prior fo pregnancy or birth that should be first prioritised.

Both strategies, allowing ewes to lamb indoors and arfificially rearing at least one triplet lamb are more
infensive than lambing out in paddocks without human intervention, but have been shown as reliable
strategies to improve triplet survivability outcomes globally. Indoor lambing in particular is well used in
the United Kingdom, where survivability is better on average than in New Zealand, likely due to the
ability of farmers to step in if the ewe is having birthing difficulties as well as ewes and lambs being kept
close during the bonding phase. Indoor lambing allows the impact of dystocia to be controlled,
removes the weather effect that can cause a lamb to die of exposure, and farmers can ensure lamlbs
are adequately fed.

Artificial rearing shows great promise as a method to improve survival outcomes for tripletfs. Lambs are
typically removed from the inclement weather and guaranteed to be fed suitably. This method
removes only some the exposure/starvation factor as lamlbs are still born outside, but helps lambs that
would have otherwise died from the delayed effects of dystocia. This method is similar to calf rearing
already well used in the dairy industry and calf rearing expertise could be adapted for a lamb rearing
system.

Almost half of farmers were interested in adopting artificial rearing, while a quarter were interested in
lambing ewes indoors. This suggests industry body investment in resources to help farmers implement
these strategies could be of value. Industry bodies can start with what famers have suggested they
need including: budgets, ideas on infrastructure alternatives, seeing these strategies in action, and
being able to talk to farmers already implementing these strategies. The diffusion of innovation has
started for both indoor lambing and artificial rearing, but it will take continued investment, education
and a cultural shift to keep increasing the proportion of use.

It is clear that famers acknowledge there is a lamb survivability issue in New Zealand, and that farmers
want to improve the survival of their triplet lambs. The information gathered for this report was used to
form recommendations for industry organisations to support farmers which can be found below.

If sheep farming in New Zealand wishes to remain sustainably competitive in a global market with

increasingly granular consumer standards then improving lamb survivability is not just an option but a
requirement.
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10. Recommendations

= Lamb survivability benchmarks and KPIs

(@]

Industry organisations along with universities, industry professionals, and farmer
representatives need to create lamb survivability targets within the next year for total
lambs and each birth rank to encourage improvement of a farm'’s triple bottom line.
Uptake and lamb survival of different birth ranks must be measured by farmers each year
to determine lamb survivability frends. This would give farmers an evidence based
benchmark against which to measure their own farm systems.

= Farmer resources

o

Industry organisations need to modify and create informational resources with the input
of those already implementing artificial rearing and lambing indoor strategies within the
next two years. These resources should give farmers actionable, relevant and easily
understood information on how to incorporate these methods into their sheep farming
systems. Industry organisations should measure the uptake and success of these
strategies each year.

= Genetic improvement

O

The nProve Tracker online tool from Beef + Lamb Genetics provides famers with the
information to make decisions to improve the genetic merit of their flock survival. The
impact of individual ram genetics on flock survivability can now be measured and
tracked. To allow fime for genetic progress, in one, five, and ten years Beef + Lamb
Genetics should investigate whether nProve Tracker has aided in the improved
survivability of lambs on commercial farms.
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11. Limitations of this study

There are limitations to this study.

For the literature review section, there is limited information on friplet survivability specifically, many write
about the flock as a whole or focus on single or twin lambs. Triplets have become more common only in
the last 30 years and they are harder to keep frack of in a paddock for studies.

At the same time as being limited there were other areas that were abundant with information and with
a tight fime-frame in which to complete this study, not everything could be read.

The results analysed from the survey are limited by the number of surveys completed. There is a bias
fowards those that can access the internet and use it. There may have been more responses if paper
versions had also been sent out. There is likely a bias towards those that are already thoughtful about
triplets because the word “triplet” was used in the title and summary. There may also be bias around
the answers that were given as the survey was carried out by people wiling to do a survey for a
stfranger and they may collectively think in a similar way. However, there appears to be an appropriate
spread of responses from the various land classes and are similar proportions to the Beef + Lamb New
Zealand Economic Survey data.
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13. Appendices

Appendix 1: Question tree

Is there an issue with the

What is the situation around triplet

survivability in New Zealand? survivabilty of lambs generally

and triplet lambs?

What are strategies
are being used for
triplet survivability 2

What strategies are currently What is the perception of how

being used? useful strategies are?

What opportunities
are available to Is artificial rearing, at scale, an Is having ewes lambing indoors
improve friplet option? an option?

survivability 2

What would
encourage farmers to
use these strategies?

What would encourage more What would encourage more
farmers to use this strategy? farmers to use this strategy?
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Appendix 2: Survey questions

| would like to invite you to participate in my Kellogg project which has an aim to explore friplet
management strategies for sheep used in New Zealand. Along with NZ farmers appetite to use

more or alternative strategies to improve triplet survivability. There will be general questions
asking you about the farm you are associated with, general production indicators and questions
around triplet survivability strategies.

You need to be farming sheep in New Zealand and be over the age of 18. Participation in this
study requires the completion of a survey that will take approximately 6-10 minutes. You are not
required to participate. Participation in this study is completely voluntary, and you have the right
to opt not to complete or submit the survey.

The results of the project will be published on the Kellogg Rural Leaders website and may be
published in an academic journal or presented at a conference. However, the survey is
completely anonymous. To ensure confidentiality, your data will only be seen by me and will be
stored in an electronic form with password protection. Only aggregated data will be presented
in any publications. This study has been reviewed and approved by the Lincoln University
Human Ethics Committee (HEC2026-10).

If you have any questions about participating in the project, please contact me or my Course
Examiner; we would be happy to discuss any concerns you have.

Thank you for agreeing to participate in this project!

Julia Hardwick-Smith
Email: Juliah-s@hotmail.com

Course Examiner: Dr Craig Trotter, Faculty of Agribusiness and Commerce
Email: craig.trotter@lincoln.ac.nz Phone 03 423 0254

1.1 have read and understood the description of the project above.

2. I have been given enough time to consider whether or not to participate in the project and to

ask questions.

3. lunderstand that | am not required to complete the survey, but after it has been submitted, |

cannot withdraw as the surveys are anonymous.

e I consent to participate in the project and the publication of the results (which may include my
anonymised information)

e No - Thank you for reading this far, you do not need to go any further

Which statement matches your main farming operation the best?
e [ farm only Sheep in New Zealand

e [ farm Sheep and Beef in New Zealand

e Idonot farm sheep

e I donotfarm in New Zealand

e  Other, Please Specify:

Which statement best describes your sheep flock?
e Commercial and Stud

e Commercial
e Stud

Which land class type best fits your main sheep farming operation?
South Island High Country

South Island Hill Country

North Island Hard Country

North Island Hill Country
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10.

11.

12.

13.

14.

North Island Finishing

South Island Finishing Breeding
South Island Finishing

South Island Mixed Finishing

Which statement best describes your role in relation to the sheep farming business you are
connected to?

Farm Owner and Manager

Farm Owner

Farm Manager

Livestock Manager

Shepherd

Other, Please Specify

Are you responsible for making the primary decisions on the farm?
Yes
No

What is your gender?
Male

Female

Non-binary / third gender
Prefer not to say

Which age range are you in?
18-29

30-39

40-49

50-59

60-69

70+

Combined, how many mixed age and two-tooth ewes went to the ram in 20252

Are your ewes pregnancy tested?
Yes
No

What was your mixed age and two-tooth ewes (combined) scanning % in 202572
(number of fetuses scanned per number of ewes put to the ram x 100)

What is your target mixed age and two-tooth ewe (combined) scanning %2

Do you scan for triplets?
Yes
No

How many of your mixed age and two-tooth ewes (combined) were scanned as friplet bearing
in 20252 (Write the total number)
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15.

16.

17.

What was your tailing/docking % for the mixed age and two-tooth ewes (combined) in 20252
(number of lambs present at docking/tailing per number of ewes put to the ram x 100)

What is your target mixed age and two-tooth ewe (combined) tailing/docking %2

What was your triplet tailing/docking % in 20252 (Number of triplet lambs at docking over the
number of ewes scanned as triplets x 100)

. How do you feel about the survivability of your triplet lambs?

Extremely satisfied

Somewhat satisfied

Neither satisfied nor dissatisfied
Somewhat dissatisfied
Extremely dissatisfied

x Not Applicable

. What is your opinion of the following statement?

“The lambing wastage on farm negatively affects my mental health”
Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree

. Do you currently have any strategies in place to improve triplet lamb survivability2 (Deaths of

lambs between scanning and tailing/docking)
Yes

No

x Not Applicable

. Which of the following strategies do you use to improve triplet survivability 2

Shelter belts

Shelter within the paddock

Fewer ewes per paddock than twin bearing ewes

Smaller paddock size than twin bearing ewes
Supplementary feeding pre-birth (Feed taken to the ewes)
Supplementary feeding within the first week post-birth (Feed taken to the ewes)
Crop feeding of ewes pre-birth

Crop feeding of ewes within the first week post-birth
Training ewes to be less flighty around people

Allow ewes to lamb indoors

Artificially rear one of the triplet lambs

Adopt a triplet lamb onto another ewe

Genetic selection for triplet rearing ability

Lambing beats

Staggered lambing dates

Other, Please tell me about the strategy/strategies you use:

. How satisfied are you with your triplet management?

Extremely satisfied

Somewhat satisfied

Neither satisfied nor dissatisfied
Somewhat dissatisfied
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23.

N
N

Extremely dissatisfied
x Not Applicable

How effective do you believe each of the following strategies to improve triplet survivability to
be? (Noft effective at all, Slightly effective, Moderately effective, Very effective, Extremely
effective, Unsure)

Shelter belts

Shelter within the paddock

Fewer ewes per paddock than twin bearing ewes

Smaller paddock size than twin bearing ewes

Supplementary feeding pre-birth (Feed taken to the ewes)

Supplementary feeding within the first week post-birth (Feed taken to the ewes)
Supplementary feeding within the first week post-birth (Feed taken to the ewes)

Crop feeding of ewes pre-birth

Crop feeding of ewes within the first week post-birth

Training ewes to be less flighty around people

Allow ewes to lamb indoors

Artificially rear one of the triplet lamibs

Adopt a triplet lamb onto another ewe

Genetic selection for triplet rearing ability

Lambing beats

Staggered lambing dates

Ofther, please specify

. Would you be interested in adopting more strategies around reducing triplet wastage?

. Are you interested in having ewes lambing indoors as a strategy to improve triplet survivabilitye

Very interested

Interested

Neither interested or not interested
Not interested

Really not interested

. What would it take for you to infroduce having ewes lambing indoors to your farming

operation? (Please choose up to 5 of the most important to you)
I already lamb ewes indoors

An indoor space to put the ewes

Knowledge about how to make the system work
Seeing the system in action in person

Seeing a partial budget of an example system
Knowing the equipment required

Additional staff

A precise guide to the process

Knowing the costs associated

Knowing the profit potential

Increased lamb sale value

Other:

. Are you interested in an artificial lamb rearing system as a strategy to improve friplet

survivability?

Very interested

Interested

Neither interested or not interested
Not interested

Really not interested
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28. What would it take for you fo infroduce an artificial lamb rearing system to your farming
operation? (Please choose up to 5 of the most important to you)

e Ialready artificially rear lambs

e A space to keep the lambs

e Knowledge about how to make the system work

e Seeing the system in action in person

e Seeing a partial budget of an example system

e Knowing the equipment required

e Additional staff

e A precise guide to the process

e Knowing the costs associated

e Knowing the profit potential

e Increased lamb sale value

e Other:

29. What is your opinion of the following statement?
“Lamb wastage is an issue for New Zealand sheep farmers?”
e Strongly agree
e Somewhat agree
e Neither agree nor disagree
e Somewhat disagree
e Strongly disagree

30. What other thoughts do you have about triplet survivability that have not been covered in this

surveye
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Appendix 3: Interview consent form

KELLOGG ~ 7w LINCOLN
RURAL LEADERSHIP PROGRAMME \\@/{;}? U N I v E R S I T Y

A PROGRAMME BY RURAL LEADERS TE WHARE WANAKA O AGRAKI

MGMT 631 and the Kellogg Rural Leadership Programme

Research Information & Consent Form for Interviews

| would like to invite you to participate in a project entitled: Analysing Triplet Lamb Survivability in New
Zealand Sheep Systems

This research explores what farmers are currently doing for triplet survivability and what the appetite is for
other strategies.

If people want to be part of the project, they need to be working a sheep breeding operation in New Zealand
and be over the age of 18.

If you wish to be part of this project, | will invite you to have an interview with me (Julia) that will last about 30 —
45 minutes, at your place of business, other neutral location that you are comfortable in or online. The
interview will be more like a conversation, and the questions will be about your perspectives and experiences.
With your permission, | will record the interview and transcribe for analysis and use in the project.

Your participation in this research is voluntary, and you don’t have to answer any question if you don’t want to.
You can withdraw from the project, including withdrawing any information you have provided, up to 7t May
2026 by contacting me or my Course Examiner (Craig Trotter) via the emails below.

The results of the project will be published on the Kellogg Rural Leaders website, and may be published in an
academic journal or presented at a conference. However, you may be assured of your anonymity: your identity
will not be made public, or made known to any person other than the Human Ethics Committee in the event of
an audit. To ensure confidentiality, your interview data will only be seen by me and will be stored in an
electronic form with password protection. Only aggregated data will be presented in any publications, and no
information will be reported in a way that might identify you as an individual.

This study has been reviewed and approved by the Lincoln University Human Ethics Committee (HEC2026-10). If
you have any questions about participating in the project, please contact me or my Course Examiner; we would
be happy to discuss any concerns you have.

Thank you for agreeing to participate in this project!
Julia Hardwick-Smith

JuligH-S@hotmail.com

Course Examiner: Dr Craig Trotter, Faculty of Agribusiness and Commerce
Email craig.trotter@lincoln.ac.nz
Phone 03 423 0254
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Consent

1. | have read and understood the description of the project above.

2. | have been given enough time to consider whether or not to participate in the project and to ask questions.

3. | have been given a copy of this Research Information and Consent Form to keep.

4. | understand that | may withdraw from the project, including withdrawal of any information | have provided, up to

7th May 2026 by contacting Julia Hardwick-Smith or her Course Examiner.

Please tick or highlight:
o | consent to participate in the project.
o | consent to publication of the results (which may include my anonymised information).
o | consent to having an audio recording made of my interview.

or
o I do not consent to having an audio recording made of my interview, but agree to notes being made.

Name:

Signed: Date:

Please return this form to Julia Hardwick-Smith (JuliaH-S@hotmail.com) before your interview.

March 2026
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Appendix 4: Semi-structured interview questions

The aim of the study is to determine what farmers are currently doing to reduce triplet wastage and
what it would take to get them to implement other strategies to lower lamb wastage further.

1. Tell me about how you reduce triplet lamb wastage on your farm.
a. Can you elaborate on the exact processes involved?
b. How many ewes?
c. What specific knowledge do you need?
How do you manage getting water and feed to your ewes with this system?
Why did you decide to implement this strategy?
How long have you been doing ite
What did you learn along the way?
How much has your triplet lamb survival improved?
Do you think other farmers are currently doing thise
a. Why or why note¢
8. What barriers did you face in setting this system up?

NoOok~wN

a. Cost
b. Labour
c. Facilities

d. Knowledge
9. How can other farmers set up a similar system?e What would it take?
10. What down sides are there to your system?
11. Has it been worth it2 What benefits have you seen from reducing friplet wastage?
12. Anything else that could be helpful?
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