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Abstract
Grazing has become the method of choice for managing a wide range of habitats for
conservation. But there is little current research integrating economic implications with
biodiversity outcomes. This project aimed to compare the economics of Hebridean and Hill
Radnor flocks in relation to their use in conservation grazing. It was anticipated that Hill
Radnors would have a greater input costs but also greater output values than Hebrideans.

Questionnaires were circulated through the Hebridean and Hill Radnor Sheep Societies to
their members in September 2012, posted on the Nibblers discussion group and disperssed
at the Abergavenny Hill Radnor Show and Sale on the 22

nd

September 2012. It is not possible

to know the exact number of questionnaires distributed. 37 completed questionnaires were
returned. Of these 24 were for Hebridean and 13 for Hill Radnor.
Analysing the data collected from the questionnaires a summary of trends is presented in this
project.

The project concluded that there was little variation in input costs between breeds and that
the Hebrideans received greater output values through sourcing private outlets. But it is
unclear if these values were for “hogget/mutton” rather than lamb which would have
implications on the cost of keeping and finishing the lambs. The Hill Radnor breed was not as
widely used in conservation grazing as the Hebridean breed, but they possessed qualities
that suggest that the breed would be suitable for certain conservation grazing initiatives.
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1. Introduction
1.1. Conservation Grazing
Grazing has become the method of choice for managing a wide range of habitats for
conservation (Small et.al, 1999). Many of these habitats avoided agricultural industrialisation
because they were marginal areas considered uneconomic to graze, but with the cessation of
grazing natural succession led to scrub encroachment and the habitats would eventually
revert to secondary woodland. Most Western European countries now have examples where
grazing has led to high levels of biological diversity (Bakker et.al. 1998).

There are many positives to using grazing compared to other methods of habitat
management. Grazing was the traditional method for many of these habitats and they were
created for/by grazing livestock; therefore the species, such as farmyard birds, that we now
value exists because they adapted to grazing, (Asteraki et.al, 2001). Mechanical methods can
be impractical on steep/difficult terrain, and burning can be very difficult and unpopular with
the public (Small et.al, 1999). These methods also have a dramatic and sudden impact on the
habitat and on less mobile animals such as invertebrates (Kirby, 2001). Grazing can also
benefit invertebrates by creating a mosaic of vegetation height and structure (Kirby, 2001).
This project concentrates on the grazing attributes of sheep. Sheep are ruminants and so
possess the ability to digest cellulose in the rumen. Traditional breeds have relatively larger
rumens and perform best on diets of moderate to poor nutritional value (Bignal, 1998) which
make them the breeds of choice for conservation grazing. Sheep are highly selective graziers,
and they preferentially take flowering heads and buds. They can graze very close to the
ground producing a “tight” sward (Small, 2002). For conservation grazing purposes sheep can
be divided into the following categories: primitive (e.g. Hebridean), hill, upland (e.g. Hill
Radnor) and lowland (GAP, 2011).

1.2. Hebridean sheep

Hebridean sheep are a primitive breed. They are categorised as primitive as they are
rumoured to be the descendants of the first sheep brought to Britain by the Vikings. They
evolved to survive in their native environment of the Scottish therefore are tolerant of extreme
weather conditions and grazing of poor nutritional value, which has led to them being
described as a “hardy” breed (Dohner, 2001). In 1973 the Rare Breeds Survival Trust
identified Hebridean sheep as a breed in danger of extinction with less than 300 registered
adult breeding females (HebWeb, 2011), but in 2011 there were over 3000 registered adult
breeding females (RBST, 2012). Their reputation for use in conservation grazing has been
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cited for their population increase (Braithwaite, 2009). In their report Small et.al. (1999)
Hebridean sheep were the most widely used breed in conservation grazing projects. The
Hebridean breed also performed well in meeting the main conservation objectives such as
controlling/eliminating trees and shrubs and developing vegetation structure. Hebrideans
have a strong browsing requirement to their diet which make them ideally suited to control
scrub (GAP, 2011).
Hebrideans are a small sheep (50kg liveweight), are slow maturing and therefore don’t meet
the needs of mainstream markets. Consequently the breed fell out of favour as farmers opted
for the Scottish Blackface (Dohner, 2001).
1.3. Hill Radnor
The Hill Radnor is one of the oldest types of Welsh hill sheep, with references to the breed
made by writers in the late eighteenth century (Dohner, 2001). Their qualities include being an
especially hardy breed, tough feet and legs, excellent mothers, good foragers that can graze
difficult pastures or marginal grasses, adaptable, versatile and with a docile temperament
(RBST, 2011; Dohner, 2001), all of which are ideal qualities for conservation grazing projects.
However, their distribution in the UK is almost exclusively confined to their area of origin. It
was assumed that they were so keenly adapted to their area of origin that they could not
perform on soil that had a different mineral composition, which was later disproved but is still
cited as a main factor in their distribution over the UK (Dohner, 2001). Hill Radnor sheep are a
native breed to an area historically covering from Radnor to Hereford and Brecon to
Monmouth. They are classed as a “rare” breed (under 900 breeding ewes in the UK) by the
Rare Breeds Survival Trust (RBST) (RBST, 2012). This meant only 1336 total animals in the
UK in 2000 (Evans and Yarwood 2003). In excess of 23% of the population of Hill Radnor
sheep, which were geographically concentrated in Carmarthenshire and Powys, became
victims of the 2001 outbreak of Foot and Mouth Disease (FMD) (The Ark, 2001 cited by
Evans and Yarwood 2003).
They are described as being a ‘good’ size in that they are comparatively a large sheep, have
good conformation and breeding qualities especially when crossed, making it a competitive
breed in the commercial market place (RBST, 2011).
1.4. Economic considerations
The current economic climate is very unstable and conservation grazing projects are often
reliant on external funding. Livestock are not only a grazing tool but potentially can also
produce a viable income for those projects. Therefore the economic value of sheep is an
important factor when starting a conservation grazing project. Publications on calculating the
economic value of sheep are concentrated on traits that are of importance for commercial
production (Bishop, 2012; Krupa, 2008), but these methods could be transferred to calculate
the economic value of sheep based on traits that are important for conservation grazing to
assist managers deciding on a breed of sheep for their project. Dumont et. al. (2003)

5

conclude that there needs to be more research integrating economic implications with
biodiversity outcomes.
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2. Aims
This project aimed to compare the economics of Hebridean and Hill Radnor flocks in relation
to their use in conservation grazing.

It was anticipated that Hill Radnors would have a greater input costs but also greater output
values than Hebrideans.

3. Materials and Methods
3.1. Questionnaire design
A simply completed questionnaire was designed with advice from the Welsh Government’s
Agriculture and Rural Affairs statistician (Neil, pers. comm.). The ranges were based on
figures from the Wales Farm Income Booklet 2010/11 Results (IBERS, 2011). Asking for
precise figures was likely to put off potential respondents from completing the questionnaire,
may have been considered as a breach of privacy and laborious. The questionnaire was
divided into three sections, again to help respondents differentiate between questions, and to
help in the analysis (Appendix 1.).
Section 1 “General Information” sought background information on the breed of sheep,
questions 2-5 sought information on the characteristics of the grazed site, question 6-9 sought
information on the primary objectives of keeping that breed, question 10 established whether
any problems had been encountered with the breed.
Section 2 concerned the total number of sheep in the flock to be able to determine the relative
costs of inputs (section 3) per sheep. Questions 12 and 13 sought information on
performance indicators: lambing percentages, and if this year’s (2012) lambs were sold for
slaughter or for some other purpose.
Section 3 (Economic breakdowns) was split into “Inputs” and “Outputs”. Question 14 sought
information on the cost of supplementary feeding and therefore the need for supplementary
feeding of these breeds. Question 15 sought information on Veterinary and Medicines costs
to gain information on the relative disease resilience of the breed and their maintenance.
Question 16 sought information on the contracting costs for the flock, especially shearing.
Question 17 sought information on the cost of buying in replacements and Question 18 any
other livestock costs relative to that breed. Question 19 under the Outputs sought information
on lamb prices. This question differentiated between the prices of “finished” and “store” lamb
as background research had highlighted that the Hebrideans are slow growing and therefore
wouldn’t be sold as finished lamb but as hogget or even mutton. Question 20 sought
information of the prices gained for any other sheep sales, for example sale of breeding ewes.
Questions 21 and 23 sought information on where or to whom the breeders sell their produce
to try and determine the prices that they achieved for their produce. Question 22 sought
information of the prices gained for the wool.
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Before distribution the questionnaire was trialled on the Gwent Wildlife Trust flock, and also a
commercial sheep farmer; comments on the drafts and modifications were incorporated
before wider distribution.
3.2. Questionnaire Distribution
The final version was circulated through the Hebridean and Hill Radnor Sheep Societies to
their members in September 2012 and also posted on the Nibblers discussion group. It is
therefore not possible to know the exact number of questionnaires distributed. To achieve a
higher return of completed questionnaires, the Abergavenny Hill Radnor Show and Sale was
attended on the 22

nd

September 2012. Ten questionnaires were distributed at the sale.
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4. Results
37 completed questionnaires were returned. Of these 24 were for Hebridean and 13 for Hill
Radnor. For some questions the respondents were able to select more than one option, so
total options selected may exceed 37.

4.1 Section 1
4.1.1 What kind of systems are the sheep used in?

Frequency systems were cited

14

12

10

8
Hebridean
Hill Radnor
6

4

2

0
Upland

Hill

Lowland

Organic

Commercial

Conservation
grazing

"Hobby"

Systems

Fig.1. Number of times each system was cited by Hebridean and Hill Radnor respondents.
For this question, there were a total of seven available options and respondents were
encouraged to choose all options that applied to their flock. The majority of the respondents
took advantage of this and choose up to 5 options.

The most frequently stated system for use of the Hebridean flocks was Conservation Grazing
(cited 12 times by Hebridean respondents) (Fig.1). In contrast Conservation Grazing was only
cited twice for Hill Radnors as was ‘Hobby’. The least common system both breeds were used
in was an organic system with this option selected only once for each breed. The most
frequently stated system for use of the Hill Radnor Flocks (cited 6 times by Hill Radnor
respondents) was in Hill systems, with Upland, Lowland and Commercial options cited five
times each (Fig.1).
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4.1.2. What type of habitat do the sheep graze?
The most frequently stated habitat that the Hebridean flocks grazed was Lowland grassland
(stated 11times). Lowland and Upland Grasslands were the most frequently stated habitat
that the Hill Radnor flocks grazed (both cited 6 times each). Upland moor was the least
frequently stated habitat grazed by both breeds. The Hebridean flocks were also cited as
grazing “other” habitats including cliff top, woodland, cemetery, chalk grassland and sand
dunes. No “other” habitats were cited as grazed by the Hill Radnors.
4.1.3. What type of grassland?
The most frequently stated grassland that both the Hebridean and Hill Radnor flocks grazed
was semi-improved grasslands (Hebridean 46% of responses cited and 47% cited for the Hill
Radnors)(Fig. 2). In contrast only 14% of the Hebridean respondents cited improved
grasslands as grazed by Hebrideans, compared with 32% of Hill Radnor respondents who
cited improved grasslands as grazed by the Hill Radnors. 39% of the Hebridean respondents
cited Hebrideans as used to graze unimproved grassland compared to 21% of the Hill Radnor
respondents.

50
45
40
% of citations

35
Hebridean

30

Hill Radnor

25
20
15
10
5
0
Improved

Semi-impoved

Unimproved

Classification of grassland

Fig. 2 Percentage of citations for each grassland classification grazed by Hebridean or
Hill Radnor sheep.
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4.1.4. What is the total area (ha) that the sheep graze?

60

50
Hebridean
% of responses

40

Hill Radnor

30

20

10

0
<10

10 to 20

20 to 50

50 to 100

>100

Total area (ha)
Fig. 3 Percentage of responses for each range of land area grazed by Hebridean or Hill Radnor sheep.

55% of the Hebridean respondents stated that they grazed under 10ha of land (1.2ha being
the smallest area). None were cited as grazing between 50-100ha but 23% grazed over
100ha (the largest area being 500ha) (Fig.3). In contrast only 9% of the Hill Radnor
responses stated that they grazed under 10ha (3.2ha being the smallest area), 36% were
cited to graze between 50-100ha but none were cited to graze over 100ha. Two of the Hill
Radnor respondents also alluded to hill land/common grazing but didn’t state the total area
that they grazed
4.1.5. What is the primary aim for keeping this breed?

The primary objective for keeping the Hebrideans (cited 11 times) was Wildlife/Habitat
Conservation (Table 1); in contrast this option was only cited twice by those who kept Hill
Radnors (Table 1). Breed conservation rated highly for both breeds being cited 6 times for
each breed and was the most popular objective for keeping Hill Radnors (Table 1).
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Table 1. Primary aims of keeping Hebrideans or Hill Radnor sheep; Frequency and
percentage every option was cited by the respondents.

What is the primary aim for keeping this breed?

Hebridean

Hill Radnor

No. of

No. of

citations

%

citations

%

Wildlife/habitat conservation

11

34

2

10

Breed conservation

6

19

6

30

Commercial

4

13

5

25

Personal interest in the breed

3

9

4

20

Other: Integrate grazing with ponies

2

6

0

0

Other: Rearing for meat

2

6

0

0

Other: Historical

1

3

1

5

Other: Suitable for small crofts

1

3

0

0

Other: Grass management

1

3

0

0

Other: Sheepdog training

1

3

0

0

Other: To graze rough pasture

0

0

1

5

Other: Showing

0

0

1

5

4.1.6. Do you keep any other breed of sheep? If so, which breed(s):
The other breeds of sheep kept by Hebridean breeders ranged from other primitive breeds
(including Soay, Shetland, Manx Loaghtan) to commercial breeds (including Charollais and
Bluefaced Leicester).
The most popular additional breeds that Hill Radnor respondents kept were Welsh Mountain
(cited 3 times), Llanwenog, Balwen and Texel (cited twice each). Other breeds cited included
commercial breeds (Suffolk, Charollais), native breeds (Black Welsh Mountain, Badger-face,
Brecknock Hill Cheviot), and other rare breeds (North Ronaldsay, Kerry Hill, Dorset Down and
Shropshire).
4.1.7. How long have you kept Hebridean/Hill Radnor sheep?
The length of time the Hebridean respondents have kept their flock ranged from 3 to 30 years.
One stated to have a historical flock that has been on the estate in West Lothian for 300
years. The Hill Radnor responses also reveal a wide range from ‘Just started’ keeping the
breed to having kept them for 60 years.
4.1.8. What qualities of the breed attracted you to keeping these breeds?
Low maintenance was the most popular quality that attracted Hebridean breeders to the
breed and hardiness the second most popular answer (Table 2). The least popular answer
suggested in the questionnaire was “Good for cross breeding”. There were a total of 13
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“other” qualities suggested by the Hebridean respondents including ‘easy to handle’ and ease
of lambing to aesthetic qualities of the breed, meat quality, heritage and ‘good to train dogs’.

Hardiness was the most popular quality cited by the Hill Radnor respondents (Table 2). Least
cited quality of the Hill Radnor, suggested in the questionnaire, was disease resistance. The
only other quality suggested by the respondents was that they are a ‘Local Rare Breed’.

Table 2. The qualities cited by the Hebridean and Hill Radnor respondents that attracted them
to their respective breed.

What qualities of the breed attracted you to keep the breed?

Hebridean

Hill Radnor

Low maintenance

24

5

Hardiness

21

11

Disease resistance

15

1

Temperament

12

9

Grazing pattern

11

2

Produce good quality lambs

8

7

Good for cross-breeding

4

5

Other: Easy to handle

3

0

Other: Lovely fleece

2

0

Other: Good meat

2

0

Other: Beautiful to look at

2

0

Other: Good tasting meat

2

0

Other: Suited to landscape

1

0

Other: Conservation Grazing

1

0

Other: Easy lambing

1

0

Other: Showing

1

0

Other: Colour

1

0

Other: Heritage

1

0

Other: Good to train dogs

1

0

Other: Breed Type

1

0

Other: Local Rare Breed

0

1

4.1.9. Have you encountered any problems in keeping these breeds?
The majority of the respondents stated that they had encountered no problems relative to
their breed, with the Hebridean breed even suggested as the ‘ultimate easy care sheep’ by
one respondent.
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High stock proofing costs was cited most often as a problem for the Hebrideans. They were
also described as wary, making them difficult to handle, and susceptible to diseases (Orf).
The other problems suggested by the respondents included ‘not hardy enough for the area’,
‘too dependant on supplementary feed in winter’, ‘very reactive to dogs’, ‘get stuck in stock
proof fencing’ and performance indicators such as ‘late lambing season’, ‘lambing percentage
too low’, ‘difficult to finish’, ‘lambs difficult to fatten’ and ‘do not gain enough weight to be of
any commercial value’.

Only three problems encountered by the Hill Radnor breeders were suggested by the
respondents: ‘difficult to prevent inbreeding’, ‘some lambing difficulty’ and ‘poor lambing
percentage – only 1 of 4 ewes lambed’.
4.2. Section 2
4.2.1. What is the total number of sheep (including lambs born in 2012)?
There was little variation between breeds in the number of sheep. Hill Radnor flocks were the
smallest and largest flocks ranging from 6 to 700 with a mean value of 112 (standard
deviation (SD) of ±187.8). The Hebridean flocks ranged from 9 to 380, with a mean value of
68 (SD = ±89.4).It is interesting to note that one of the Hebridean flocks consisted solely of 90
wethers.
4.2.2. What is the average lambing percentage?
Again, there was little variation in results between the breeds. Three of the Hebridean flock
owners cited only 100% average lambing percentage. The majority were cited to have a
150% average lambing percentage. 200% average lambing percentage was also cited three
times. The mean average lambing percentage was 149% (SD=±30%). Hill Radnor ranged
from 140% to 200%. The majority (cited ten times) having a 150% average lambing
percentage. The mean average lambing percentage was 155% (SD=±15%).
st

4.2.3. Of this year’s lambs (lambs under one year old on the 1 June 2012) are
the majority intended for breeding, to be sold on for breeding or sold for
slaughter?
The majority of this year’s lambs were stated to be intended for being sold on for slaughter in
both breeds (cited 13 times by Hebridean breeders and 10 times by Hill Radnor breeders).
“Sold on” (for breeding) was the least cited option, cited 7 times by Hebridean breeders and
only twice by Hill Radnor breeders. It was suggested by the respondents that the greatest
factor affecting where the majority were “intended for” was the sex of the lamb rather than
breed, as many cited the majority of female lambs to be kept for breeding and then the ram
lambs either sold on for breeding, or sold on for slaughter.
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4.3. Section 3: Economic Breakdown
4.3.1. Estimated annual costs of supplementary feeding (concentrates)
Of the Hebridean respondents, their annual cost on supplementary feeding concentrates
ranged from; £0 - £55.56 per sheep. With a mean of £21.06 per sheep (SD= ± £17.90).

The Hill Radnor respondents annual costs of supplementary feeding concentrates to their
flock ranged from; £0- £90.91 per sheep with a mean of £28.63 per sheep (SD= ± £28). One
of the respondents noted this question as not applicable.
4.3.2. Estimated annual costs of supplementary feeding (hay/silage)
The annual costs of supplementary feeding hay/silage to Hebridean flocks ranged between;
£0-£55.56 with a mean of £19.81(SD=± £16.60). One respondent stated that is was not
applicable.

The annual costs of supplementary feeding hay/silage to Hill Radnor flocks ranged between;
£0-£83.33 per sheep with a mean of £19.59 (SD= ± £23). Two of the Hill Radnor respondents
stated that this was not applicable.
4.3.3. Estimated annual costs of Veterinary and Medicines
The annual costs of Veterinary and Medicines for Hebridean flocks ranged from; £0-£55.56
per sheep, with a mean of £8.10 per sheep.

The annual costs of Veterinary and Medicines for Hill Radnor flocks ranged from; £0-£33.33
per sheep, with a mean of £8.36.
4.3.4. Contracting costs
Shearing costs varied from £1-£1.71 per sheep, for the Hebridean respondents. For the Hill
Radnor respondents the costs varied from 98p to £1.20 per sheep. But the majority of
respondents for the both breeds stated it was not applicable as they shear themselves. Other
contracting costs stated by Hebridean respondents were fencing at £300, foot trimming at
£200 (£2.22 per sheep) and for one Hill Radnor respondent scanning at £130 (£0.76 per
sheep).
4.3.5. Replacements (£/head)
Out of 24 Hebridean respondents, eight cited £0-£50 as their estimated annual flock
replacement costs, five cited £50-£100, two cited £100-£150, and two cited >£200 (for the
purchase of rams biannually). The remainder stated it as not applicable. Out of the 13 Hill
Radnor respondents, one cited £0-£50 as their estimated annual flock replacement costs, four
cited £50-£100, one cited £100-£150, and two cited >£200 (for the purchase of rams
biannually). The remainder stated it was not applicable.
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4.3.6. Other livestock costs?
The only other livestock costs stated, by a Hill Radnor respondent, was £12 (£0.40 per sheep)
for pedigree registration.
4.3.7. Lamb sales: Store lamb
Half of the Hebridean respondents stated that this was not applicable for their flock (Table 3.).
A range from options £0-£20 to > £55 were cited. The median range was £30-£40. The
majority of the Hill Radnor respondents stated that this was not applicable (cited 8 times). Of
the other options only £30-£40, £40-£45 and > £55 were cited (Table 3.). The median range
was >£55.

Table 3. Price for Store lamb (£/head): frequency every option was cited by respondents

£0-£20

£20-£30

£30-40

£40-£45

£45-£50

£50-£55

>£55

n/a

Hebridean

1

3

3

0

2

0

3

12

Hill Radnor

0

0

1

1

0

0

3

8

4.3.8. Lamb sales: Finished lamb
The majority of the Hebridean respondents (cited 13 times) stated that this option was not
applicable to them (Table 4.). Other options suggested by the respondents were: receiving
‘£6-£7 for cut and vac packed meat’, receiving ‘£120 per lamb as butchered meat’ and ‘£6/kg
for 18 month hogget’.

The majority of the Hill Radnor respondents cited receiving £1-£2 per kg (deadweight) for
their finished lamb or stated it was not applicable (Table 4.). Both options £0-£1 and >£5 were
not cited.

Table 4. Price for Finished lamb (£/kg dw): frequency every option was cited by
respondents

£0-£1

£1-£2

£2-£3

£3-£4

£4-£5

>£5

n/a

Hebridean

0

2

2

1

2

1

13

Hill Radnor

0

4

2

1

2

0

4

4.3.9. Other sheep sales (£/head)
Of the Hebridean respondents, the most frequently cited options were £0-£50 and £50-£100
and one respondent cited a combination of receiving both £0-£50 and £50-£100 (Table. 5).
Options £100-£150 and >£200 were not cited.
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Of the Hill Radnor respondents, the most frequently cited option (cited 7 times) was £50-£100
per sheep (Table 5.). Again option £100-£150 was not cited.

Table 5. Other sheep sales (£/head): Frequency every option was cited by respondents

£0-£50

£50-£100

£100-£150

£150-£200

> £200

n/a

Hebridean

7

7

0

2

0

9

Hill Radnor

1

7

0

1

1

3

4.3.10. Where do you sell your sheep?
The most frequently cited options by the Hebridean respondents were that they sold their
sheep privately, or through a combination of privately and at a market (cited nine times each)
(Table.6). The “other” options suggested by respondents were rare breeds and Hebridean
sheep society sales.

The majority of the Hill Radnor respondents cited that they sold their sheep at market (cited
six times) (Table 6.) and only one cited as solely selling privately. One respondent cited
“other” (‘a pedigree sale’).

Table 6. Where do you sell your sheep? : Frequency of sale options used by Hebridean and Hill Radnor breeders.

Private +

Private +

Market +

Private + Market +

Private

Market

Other

Market

Other

Other

Other

Hebridean

9

3

2

9

1

0

0

Hill Radnor

1

6

1

4

0

0

1

4.3.11. Wool sales (£/kg) (before shearing costs)
The majority of Hebridean respondents cited that they received between £0-£0.50 per kg for
their wool, two cited receiving £0.50-£1.00, two cited £1.00-£1.50, and one cited receiving a
combination of between £0-£0.50 and over £2. One respondent stated that they receive £6.00
per fleece.

The majority of the Hill Radnor respondents (cited 6 times) cited receiving between £0.50£1.00 per kg for their wool. One respondent cited receiving between £0-£0.50, 5 cited
receiving between £1.00-£1.50, and one cited receiving between £1.50 –£2.00.
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4.3.12. Where do you sell / use your wool?
The majority of the Hebridean respondents cited that they sold/used their wool to “other”
rather than to the British Wool Marketing Board or privately (Table 7.). The “other” options
cited included: ‘personal use’, ‘give away’, ‘texicloth’, ‘wool marketing co-op (Nude ewe)’,
‘woolly shepherd’, ‘spinners’ and ‘used in wool craft group’.

The majority of the Hill Radnor respondents cited that they sold their wool to the British Wool
Marketing Board (cited 11 times), only one cited “private” (Table 7.).

Table 7. Were do you sell/use your wool: frequency respondents cited options

British Wool Marketing Board

BWMB +

BWMB +

Private +

(BWMB)

Private

Other

Private

Other

Other

n/a

Hebridean

6

5

7

2

1

2

1

Hill Radnor

11

1

0

1

0

0

0
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5. Discussion
5.1. Limitations
37 completed questionnaires were returned. Of these 24 were for Hebridean and 13 for Hill
Radnor. There may well be biases in the results; posting on nibblers meant it more likely that
conservation managers saw the survey rather than commercial breeders, sourcing
respondents through their respective societies leading to responses being inherently biased.
No statistical analysis was carried out which could have supported the theories with degrees
of certainty rather than a summary of trends. And further investigation could examine in depth
the relationship between cost trends and other variables such as habitat and flock size.

5.2. Conservation grazing
The results support previous statements that Hebridean sheep are used frequently in
conservation grazing (Braithwaite, 2009; Small et.al. 1999) with Conservation Grazing the
most frequently cited system by Hebridean respondents (Fig.1). In contrast Hill Radnors were
only cited twice as being used for Conservation Grazing, again supporting the assumption
(Section 1.3.) that they are not widely used in conservation grazing projects. 25% of the Hill
Radnor respondents cited the primary aim of keeping Hill Radnors to be as a commercial
flock compared with13% of the Hebridean respondents.

Grasslands (upland and lowland) were the most frequently cited habitats grazed by both
breeds, but Hebridean flocks were cited as grazing other marginal land (section 4.1.2.),
characteristic of habitats managed by conservation grazing. When the grasslands where
further divided to improved/semi-improved/unimproved, 39% of the Hebridean respondents
cited that their flocks grazed unimproved grasslands compared to 21% of the Hill Radnor
respondents (Fig.2). Unimproved grasslands are valuable and exceedingly rare habitats for
biodiversity, and conservation grazing is often the management method of choice for these
habitats. The fact that Hill Radnors are used to graze these habitats, suggest that the breed
could be suitable for conservation grazing initiatives.

When considering reasons for the selection of breeds of grazing livestock for conservation
grazing projects, Small et.al. (1999) discovered that the third most frequent reason was
‘adapted to climate (hardiness)’. The most frequently cited quality that attracted Hill Radnor
respondents to the breed was ‘hardiness’ which supports Dohner’s (2001) description of the
breed (Section 1.3.). Temperament was the second most frequently cited quality that
attracted the respondents to keep Hill Radnors, again a quality that was considered important
by respondents in the research by Small et.al. (1999). This gives a good indication that Hill
Radnors would meet a lot of conservation grazing managers criteria for breed selection.
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Obviously, there are other qualities to consider when selecting a breed for conservation
projects, and interestingly ‘low maintenance’ was cited by all 24 Hebridean respondents as a
quality that attracted them to that breed (Table 2). “Grazing pattern” also rated highly by
Hebridean respondents (cited 11 times). Better terminology for this option could have been
“grazing preferences”. Hebridean respondents stated that the browsing qualities of the breed
made them ideally suited for scrub control (which supports the statements made in Section
1.2.).

Of the qualities suggested within the questionnaire the least popular qualities by Hebridean
respondents were those that would be considered more ‘commercial’ traits or of more
importance to commercial systems (e.g. ‘produce good quality lambs’ and ‘good for cross
breeding’ (Table 2.)). This corresponds with the “problems” encountered by the Hebridean
respondents (section4.1.9). These included performance indicators such as ‘lambing
percentage to low’, ‘difficult to fatten’ and one respondent even stated that they ‘do not gain
enough weight to be of any commercial value’.

In section 2 of the questionnaire, performance indicators were examined. The average
lambing percentage cited by Hebridean respondents ranged from 100-200% compared with
140-200% cited by Hill Radnor respondents (Section 4.2.2.). Therefore there is evidence to
suggest that Hebridean lambing percentage could be lower than the Hill Radnors with no Hill
Radnor respondents citing only 100% average lambing percentage. Three Hebridean
respondents stated that this was not applicable to their flock, therefore they do not keep
breeding flocks, and those respondents cited ‘wildlife/habitat conservation’ as the primary aim
for keeping their flock.

What to do with the lambs is important to consider when starting a flock of sheep. Lambs
bring their own complications, for instance staffing at lambing time. Therefore it isn’t surprising
that many conservation grazing projects choose not to have a breeding flock. But lambs could
bring a valuable income for conservation grazing projects and supply replacements for older
sheep. Due to the late lambing season and slow maturing nature of the Hebrideans it would
be expected that the lambs would be kept for breeding or sold on for breeding, but the
majority were stated as intended to be sold on for slaughter. This was also true for the Hill
Radnor respondents. It was suggested by the respondents that the greatest factor in
determining the destination for the lambs was the sex of the lamb rather than breed, as many
cited the majority of female lambs to be kept for breeding and then the ram lambs either sold
on for breeding, or sold on for slaughter.
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5.3. Economic considerations
5.3.1 Inputs

Analysing the variation in input costs between breeds it was anticipated that Hill Radnors
would have greater input costs (Section 2.), but by comparing the annual costs of
supplementary feeding concentrates and hay/silage there is little variation between breeds in
the mean costs (per sheep) (Sections 4.3.1. and 4.3.2.). The maximum costs varied greatly
from £55.56 per sheep per year for supplementary feeding concentrates to a Hebridean flock
to a maximum of £90.91 per sheep for a Hill Radnor flock. Again the highest cost for
supplementary feeding hay/silage was by a Hill Radnor flock estimated at £83.33 annual cost
per sheep. This may be more a reflection on the questionnaire design than actual cost, as this
was a small flock of 6 sheep and the smallest option available in the questionnaire was £0£500 which was quoted by one respondent as being too wide a range for small flocks.

The greatest Veterinary and Medicines annual cost was calculated as £55.56 per sheep cited
by a Hebridean respondent (section 4.3.3.). But another Hebridean respondent stated that
there were ‘no vet bills, they’re sheep’ which brings to question the animal welfare of those
sheep. The greatest Veterinary and Medicines cost by a Hill Radnor respondent was £33.33
per sheep. The greatest costs were recorded by the smallest flocks. The higher costs could
be a result of buying individual medicines rather than bulk (which would cost more per sheep),
and that an individual sheep was worth more to the owner (i.e. in a flock of 10 sheep, if one is
lost 10% of the flock is lost, but in a flock of 100 sheep one lost it’s only 1% of the flock) and
therefore would consider spending more money to save that sheep. This would conclude that
Veterinary and Medicines were more dependent on flock size rather than breed.

Replacement Hill Radnors did not cost more per head than Hebrideans, as both breeds cost a
range from £0-£50 to >£200 (section 4.3.5.). The only replacements that were cited by the
respondents of both breeds to cost >£200 were rams that were purchased every 2 years.
Many also stated that this option was not applicable to their flocks suggesting that these were
closed flocks.
The only “other” livestock cost stated, by a Hill Radnor respondent, was £12 for pedigree
registration which worked out as 40p per sheep. Breed conservation was important for the Hill
Radnor respondents, 30% of which cited it as the primary aim for keeping the breed (Table
1.). Breeders of Hebrideans who register their lambs pay £2 for ewe lambs, £4 for shearling
(or older) ewes and £7 for rams (all ages). Transfers are charged at £1 per head.
Conservation grazing using native breeds is not only a sustainable means of conserving
species rich habitats for wildlife, but also ensures a future for our native livestock.
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5.3.2. Outputs

It was anticipated that Hill Radnors would have greater output values than Hebrideans. Of the
store lamb prices both breeds were cited to sell for >£55 (Table 3). But there was a difference
in the median range; for Hebridean store lamb prices was £30-£40 whilst the median price for
Hill Radnor store lamb was >£55. More Hill Radnor respondents sold their lamb as finished
lamb rather than store lambs. For finished lamb, prices cited by Hill Radnor respondents
ranged from £1-£5 but the most frequent cited option was £1-£2 per kg (deadweight) (Table
4). Hebrideans had the highest cited price >£5, and these respondents sold their meat
privately and directly to a farm shop. Its also interesting to note the other prices that
Hebridean respondents had quoted (section 4.3.8) from ‘£6-£7 for cut and vac packed meat’
to ‘£120 per lamb as butchered meat (12kg of meat)’ suggesting they can sell the lamb for as
much as £10 per kg.

One respondent stated that these options were not applicable to their flock commenting on
the fact that as the Hebrideans were slow maturing they couldn’t sell their meat as lamb but
had to sell it as hogget and therefore didn’t have a price as ‘finished lamb’. Another
respondent stated that they received ‘£6/kg for 18 month hogget’, which could lead to
question the respondents that had cited prices for ‘finished lamb’ if they actually meant
“hogget”. This would have implications on the cost of keeping the lambs (as the breeder
would be keeping them for a longer period to ‘finish’ or ‘fatten’ them compared to Hill Radnor
lambs), and the marketability of the produce. Old season lamb or hogget is meat finished in
the second year. Mutton and hogget had gone out of favour but opinions and trends are
starting to change and there is more of a market for this meat in recent years (Braithwaite,
2009). The production of mutton in 2011 was up 5% from the previous year (EBLEX, 2012).
This is why Hill Radnors would be better to meet the needs of mainstream markets.
Of the “Other sheep sales” a Hill Radnor respondent cited the highest price (>£200) but the
most frequently cited option by Hill Radnor respondents was £50-£100 (Table 5). The most
frequently cited options by the Hebridean respondents ranged from £0 to £100 (section
4.3.9.). With Hebridean sheep being noticeably smaller sheep than Hill Radnors you would
have expected the difference between prices to be greater. But it is interesting to note where
the sheep were sold. The majority of the Hebridean respondents stated that they sell their
sheep either privately or privately and at a market (Table 6). Whilst only one Hill Radnor
respondent cited as selling their sheep privately and the most frequently cited outlet was at a
market (Section 4.3.10.). The Hebridean respondents seem to recognise that their
sheep/produce do not meet the needs of mainstream markets and have sourced other
outlets. This is further illustrated by the ‘other’ outlets quoted by Hebridean respondents;
‘specialist Hebridean Sheep Society show and sale’, ‘rare breed sales’, ‘butchers’, ‘breeders’,
‘pet owners’, ‘dog owners’, ‘boxed meat’ and ‘farm shop’. This is an opportunity for the
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breeders to add value to their produce, negotiate better prices and cut out “middle man” of
production to keep more of the income, rather than be dependent on “market value”.
It’s the same issue with wool sales. As Hill Radnor wool is white, it could be assumed that the
wool would achieve better prices as there is a wider variety of uses. But it was a Hebridean
respondent that cited the greatest price, stating they received over £2 per kg for their wool.
The Hill Radnor respondents were reliant on the price given for their wool by the British Wool
Marketing Board, but the Hebridean sheep respondents were able to source different outlets
and these varied from other marketing boards to spinners. With wool there wasn’t a great
variation in price between breeds even with private outlets, and some Hebridean respondents
even gave away their wool.

5.4. Conclusion
In conclusion there was little variation in input costs between breeds and the Hebrideans
received greater output values through sourcing private outlets. But it is unclear if these
values were for “hogget/mutton” rather than lamb which would have implications on the cost
of keeping and finishing the lambs.
Hebridean sheep have a well earned reputation for use in conservation grazing projects. The
results support suggestion that they are widely used for conservation gazing purposes and
present the qualities that conservation managers want such as grazing preferences and
hardiness. Marketability of the meat produce can be hindered by their slow maturing and
therefore more of a need to seek niche, specialised or private outlets. Many Hebridean
breeders have sourced these outlets and are adding value or recovering a larger quantity of
the profit from their produce by doing so.

The Hill Radnor breed was not as widely used in conservation grazing as the Hebridean
breed, but they possessed qualities that would appeal to conservation grazing initiatives.
They do not have browsing qualities that the Hebrideans poses (ideal for scrub control), but
their hardiness and ability to thrive on unimproved grassland would suggest that they would
be an asset on habitats such as these. Their lambs have a place on a commercial market
therefore there is no need to seek specialised outlets for their meat produce. But as a
“vulnerable” and native breed they do offer themselves for possible added value from niche
markets.
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8. Appendix
8.1. Appendix 1 – Questionnaire
QUESTIONNAIRE ON ECONOMICS OF HILL RADNOR AND HEBRIDEAN FLOCKS
SECTION 1 – GENERAL INFORMATION
1. Do you keep:
i)

Hebridean

ii)

Hill Radnor

iii)

Both

If you keep both breeds, please complete and return separate questionnaires
2. What kind of system are the sheep used in?
(Choose all that apply)
i)

Upland

ii)

Hill

iii)

Lowland

iv)

Organic

iv)

Commercial

v)

Conservation grazing

vi)

‘Hobby’

3.What type of habitat do the sheep graze?
(Choose all that apply)
i)

Upland moor

ii)

Lowland Heathland

iii)

Upland Grassland

iv)

Lowland Grassland

v)

Other (please specify)

…………………………………………………………………………………

4. If grassland, is it:
(Choose all that apply)
i)

Improved grassland

ii)

Semi-improved grassland

iii)

Unimproved grassland
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5. What is the total area (ha) that the sheep graze?
…………………………………….
6. What is the primary aim for keeping this breed?
i)

Breed Conservation

ii)

Wildlife/habitat Conservation

ii)

Commercial

iii)

Personal Interest in the breed

iv)

Other (please state):

…………………………………………………………………………………
…………………………………………………………………………………
7. Do you keep any other breed of sheep? If so, which breed(s):
…………………………………………………………………………………
…………………………………………………………………………………
8. How long have you kept Hebridean/Hill Radnor sheep?
…………………………………………………………………………………

9. What qualities of the breed attracted you to keeping these breeds?
(Choose all that apply)
i)

Hardiness

ii)

Low maintenance

iii)

Temperament

iv)

Produce good quality lambs

v)

Grazing pattern

vi)

Disease resistance

vii)

Good for cross-breeding

vi)

Other (please specify)
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………

28

10. Have you encountered any problems in keeping these breeds?
(Choose all that apply)
i)

High costs in stock proofing

ii)

Susceptible to diseases (please specify which diseases)
…………………………………………………………………………

iii)

…………………………………………………………………………
Wary, making them difficult to handle

iv)

Wary of the public making them unsuitable to graze
public areas

v)

Other (please specify)
…………………………………………………………………………
…………………………………………………………………………
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SECTION 2
Please use figures relevant to your Hill Radnor or Hebridean flock
If you keep both breeds, please complete separate questionnaires
If you do not know exact numbers, informed estimates are acceptable.
We only need to know about sheep that you own i.e. not sheep on tack.
NUMBER OF SHEEP
11. What is the total number of sheep (including lambs born in 2012)?
………..
12. What is the average lambing percentage?
i)

100% (majority single lambs)

ii)

150%

iii)

200% (majority twin lambs)

iv)

250% (twin and some triplet lambs)

v)

300% (majority triplets)

(mix of single and twin lambs)

st

13. Of this year’s lambs (lambs under one year old on the 1 of June 2012) are the majority
intended for:
breeding, to be sold on, or sold for slaughter?
…….……….……………………………………….
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SECTION 3 - ECONOMIC BREAKDOWN
Please use figures relevant to your Hill Radnor and/or Hebridean flock
If you keep both breeds, please complete separate questionnaires
Inputs
How much do you estimate that you spend in total (i.e. for the entire flock) on the following
inputs in a year:
14.

Supplementary Feed:
Concentrates:
i)

£0-£500

ii)

£500-£1000

iii)

£1000-£5000

iv)

£5000-£10,000

v)

£10,000-£15,000

vi)

> £15, 000

Hay/Silage:

15.

16.

i)

£0-£500

ii)

£500-£1000

iii)

£1000-£5000

iv)

£5000-£10,000

v)

£10,000-£15,000

vi)

> £15, 000

Veterinary & Medicines:
i)

£0-£100

ii)

£100-£500

iii)

£500-£1000

iv)

£1000-£2000

v)

£2000-£3000

vi)

> £3000

Contracting:
i)

Estimated Shearing cost : ………………

ii)

Any other contracting costs (please specify) :

…………………………………………………………………………
…………………………………………………………………………
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17.

Replacements (£/head)
i)

£0 - £50

ii)

£50 - £100

iii)

£100 - £150

iv)

> £200

18. Other livestock costs? (Please specify and note estimated cost)
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
Outputs
19. Lamb sales:
Store lamb (£/head) :
i)

£0-£20

ii)

£20 - £30

iii)

£30 - £40

iv)

£40 - £45

v)

£45 - £50

vi)

£50 - £55

vii)

>£55

Finished lamb (£/kg dead weight):
i)

£0 -£1

ii)

£1 - £2

iii)

£2 - £3

iv)

£3 - £4

v)

£4 - £5

vi)

>£5

20. Other sheep sales (£/head):
i)

£0 - £50

ii)

£50 - £100

iii)

£100 - £150

iv)

£150 - £200

v)

> £200
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21. Where do you sell your sheep (choose all that apply):
i)

Market

ii)

Private

iii)

Other (please specify)

…………………………………………………………………………
………………………………………………………………………………
22. Wool sales (£/kg) (before shearing costs)
i)

£0 - £0.50

ii)

£0.50 - £1.00

iii)

£1.00 - £1.50

iv)

£1.50 - £2.00

v)

> £2.00

23. Where do you sell / use your wool?
i)

British Wool Marketing Board

ii)

Private

iii)

Other (please specify)
…………………………………………………………………
…………………………………………………………………
………………
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