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1 INTRODUCTION

ACIAR Project 8911, 'Minerd Elements Limiting Sheep Production in China, addresses the issue
that inadequate supplies of essentid minerds to grazing sheep in northern China have a sgnificant
detrimental effect on the production of those animas. This problem was identified through the
results of a previous ACIAR project, PN 8454 'Minerd Nutrition in Small Ruminants in north-west
and north-east China. Project 8454 found inconclusive evidence of inadequate minerd intakes in
grazing sheep a three sitesin northern China. Project 8911 proposes to determine the extent of the
minerd deficiencies in grazing sheep in northern China and develop appropriate methods of
providing supplements to grazing sheep. The research is to be undertaken in conjunction with
Chinexe scientists.  The experimental work will examine nutrient deficiencies at multiple Stes in the
provinces—regions of Xinjiang, Gansu, Inner Mongolia, Jlin and Helongjiang. These regions and
provinces in northrwest and north-east China account for over 67% of dl fine wool and semi-fine
wool sheep in China (Copland 1987). Figure 1 indicates the five regions and provinces included in
the project.

2. WOOL AND SHEEP MEAT PRODUCTION IN CHINA

Table 1 shows the output of sheep/goat meat, mutton and wool for the period 1961 to 1987. This
is graphed in Figure 2. Mutton production has shown a sevenfold increase in this period while
growth in clean wool has not been as dramatic for the same period.

In China, wool and mutton are generdly produced from dua purpose sheep, where farmers respond
to the relative prices of wool and meat. From 1980 to 1987, greasy and clean wool production
rose 18.8% and 17.9% respectively while mutton production increased 62%. This occurred in an
environment of declining shegp numbers.

Wool production is a function, amongst other factors, of sheep numbers. During the period 1980
1987, sheep numbers fluctuated between 109.5 million sheep (1981) and 94.2 million sheep
(1985). A loose inverse reaionship exists between shegp numbers (and therefore wool
production), and mutton production where a decline in shegp numbers from 1982 to 1985 was
reflected in afdl in wool production and an increase in mutton production. This was a consequence
of poor profitability in the wool industry with depressed wool prices and rising production costs, and
with more favourable meset prices, sheep farmers substituted into meet production by daughtering
thelr animds (Chey 1988).

However, it should be noted that raw wool production per animd has been steadily increasing over
the period from 1.65 kg of greasy wool per head to 2.04 kg/head. Thistrandaesinto a24% risein
raw wool yidd per head but is gill well below the average of leading producing nations such as
Australiaand Argentina as well asthe world average (see Table 2).

Table 1 shows the production breakdown of China's wool output in three broad wool types. The
mgority of the wool dip is from fine and semi-fine woolled sheegp (69% in 1987) with the remainder
produced from the coarse wool breeds.









Figure 1. Provinces included in ACIAR Project 8911 -
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Table 1. Chinawool and sheep/goat mesat production (‘000mt)

Commodity Source 1961 1965 1970 1975 1980 1981 1982 1983 1984 1985 1986 1987 1988
Sheep/goat meat 1. China 100 160 210 309 450 475 525 545 586 646 632 72 759
1. World 6,170 6,359 6,947 6,915 7,546 7812 7,825 8,053 8123 8334 8,618 8377 9,016
% of World 16 25 30 45 6.0 6.1 6.7 6.8 72 78 73 80 84
Mutton 2.,.3. China 4414.8 476.1 523.9 544.7 585.8 N/A N/A 719 N/A
Kg/head 105 10.6 10.7 111 115 N/A N/A 119 N/A
Wool (clean) 1. China 56 60 71 80 106 113 121 116 114 109 110 125 127
1. World 1,490 1571 1,684 1,562 1654 1,689 1,732 1,746 1,756 1,800 2,938 3,042 3124
% of World 38 38 42 51 6.4 6.7 7.0 6.7 6.5 6.1 37 41 41
Wool (greasy) 1,23 176 189 202 1M 183 178 185 209 224
Fine 60-70 70 75 88 89 86 86 0 108
Semi 46-58 37 39 42 38 A 32 33 37
Coarse <46 70 75 72 67 63 60 62 64
Total Sheep Numbers (millions) 106.63 10947 106.57 98.92 95.19 A.21 99.00 102.66
Raw wool yield Kg/head 165 173 190 1.80 196 189 188 204
Source: 1. FAO(1989)
2. LiZe(1988)

3. ChinaAgricultura Y earbook (1988)
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Country 1901 1939 1969 1979 1984 1986 1987
kg/head
Audrdia 2.85 4.02 5.06 5.25 5.16 5.37 5.63
Argentina 2.67 3.79 4.64 4.86 5.40 5.96
New Zedand 4.46 4.67 5.54 5.06 5.16 5.34
South Africa 3.75 3.15 4.14 3.53 4.39 4.14
Uruguay 2.69 3.17 3.78 3.66 3.89 4.08
USSR 2.28 1.96 2.95 3.27 3.33 3.31
China na 1.26 1.34 1.49 1.96 1.88 2.04
WORLD 2.20 231 2.93 2.56 2.65 2.70
Source:  Copland (1987)

AIDAB (1987)
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the north-west and Inner Mongolia, Hellongjiang and Jlin in the north-east.

Fine and semi-fine woolled sheep in the five provinces account for 52% of dl sheep in these
provinces and 40% of dl sheep nationdly. The provincid and regiond breskdown of fine wooal,
semi-fine wool and traditional coarse wool sheep is presented in Table 3.

Historically, the wool industry has been concentrated in the north-east and north-west regions of the
country. These areas are becoming increasingly overstocked, with government pressure on farmers
to reduce herd size. Thisaso may have influenced the decline in sheep numbers.

Few sheep are located in the more fertile southern and central regions of China which have
traditionaly been devoted to food crops. These practices generdly take precedence over anima
husbandry where overcrowding and the need to be sdf sufficient in food production result in the
inability of sheep farming to compete for vauable land. The use of the more fertile land for grain
production is not smply an economic choice but an ideologica decison, being an important
component of the agriculturd policy (Chey 1988). With sheep farming's requirement for better
pesture land unlikely to be met in these more fertile areas where grain production for human
consumption takes priority, the potentia for expanson of sheep flocks into the norefertile southerly
provincesis not likely to be redlised (Chey 1988).

The main physicd limiting factor in fine wool production is developing good pasturdand.  Climatic
extremes and other priority land uses result in fine wool production being redtricted to the existing
overgrazed areas with expanson in output from an increase in sheep numbers unlikely. Other means
to expand wool output need to be investigated such as correcting mineral deficiencies as being
proposed by Project 8911.

The proportion of fine and semi-fine wool sheep in the nationd flock has been steadily increasing,
most likely as a result of government policy in developing a domestic woollen textile industry.  This
has aso been reflected in the proportion of the national wool clip produced by fine-woolled sheep.
Totd greasy wool production of dl types from the five provinces was 123,337 mt in 1987 (see Table
4). This contributed 59% of the nationa woal clip. The five provinces are primarily fine and semi-
finewool producing areas with 77% of wool produced being of fine or semi-fine origin. The
provincid breakdown of production is presented in Table 4.

Average fleece weights (greasy) for each wool type on aregiona and nationa basis are dso listed in
Table 4. On average the fine and sami-fine wool sheep produced 3.36kg/head of greasy woal in
1987, above the national average of al wools of 2.04 kg/head. Based on the data in the table, the
most favourable production areas gppear to be those located in the north-east. The project has Sites
located in three of the eight north-east provinces.



Table 3. Didribution of fine and semi-fine wool sheep in China, 1987

Regior/Province Fine Wool Sami-FineWool Totad Fine Semi-  Totd Fine Semi- Traditiond Tota Sheep Percentage of
Fine Wool Fine Wool Fine Semi-Fine
Fertile Ewes Wooal in
Province
‘000 '000 '000 ‘000 '000 '000 %
North-west
Xinjiang 10,776 - 10,776 5,137 11,187 21,963 49.1
Gansu 1,534 840 2,374 1,116 5,911 8,285 28.7
Other 619 207 826 441 3,113 3,939 21.0
North-east
Inner Mongolia 6,378 4,265 10,643 5,028 7,821 18,464 57.6
Heilongjiang 818 1,063 1,881 1,036 69 1,950 96.5
Jlin 1,208 236 1,444 854 12 1,456 99.2
Other 4,989 2,611 7,600 4,547 6,910 14,510 52.4
Other Regions 1,742 3,532 5,274 1,888 26,814 32,088 16.4
Five Provinces 20,714 6,404 27,118 13,171 25,000 52,118 52.0
TOTAL 28,064 12,754 40,818 20,047 61,837 102,655 39.8




Source:  China Agricultura Y earbook 1988
Copland (1987)



Table4. Greasy wool production and average fleece weights for selected provinces, 1987

Province Totd Raw Average FineWool Average Semi-fine Average Average Coarse Average
Wool Prod'n Fleece Prod'n Fleece Wool Prod'n Fleece Fleece Wool Prod'n Fleece
Weght Weight Weght Weight Fine Weght
mt mt & Semi-fine mt
kg/head mt kg/head kg/head kg/head kg/head
North west
Xinjiang 44 597 2.03 35,678 331 - - 3.31 8,919 0.80
Gansu 13,473 1.63 4442 2.90 1,954 2.33 2.69 7,077 1.20
Other 6,798 1.73 2,126 3.43 413 2.00 3.07 4,259 1.37
North east
Inner Mongolia 52,858 2.86 26,307 412 14,681 3.44 3.85 11,870 1.52
Hellongjiang 7,086 3.63 3,019 3.69 4,002 3.76 3.73 65 0.94
Jlin 5,323 3.66 4413 3.65 874 3.70 3.66 36 3.00
Other 38,977 2.69 20,554 412 7,565 2.90 3.70 10,858 1.57
Other Provinces 39,796 1.24 3,519 2.02 7,552 2.14 2.10 28,725 1.07
Five Provinces 123,337 2.37 73,859 357 21511 3.36 3.52 27,967 1.12
CHINA Total 208,908 2.04 100,058 357 37,041 2.90 3.36 71,809 1.16
Audrdia 916,000 5.63




Source:  China Agriculturd Y earbook (1988)
AIDAB (1987)
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wool pricing policy (AIDAB 1987). Mutton supply is market orientated whereas wool prices are
st by the Centrd Government. Some flexibility in prices has occurred in recent years as indicated
by the procurement prices of selected livestock products listed in Table 5. However, these prices
are not necessarily based on economic vaues. Current prices are based on greasy weight and there
IS no standardised assessment system operating.  Subjective assessment results in increased
production codts as varying qudlities are mixed and misused. Qualities such as fineness and clean
yidd have low priority as criteria used by buyers. Also, wool prices do not reflect adequately the
greater codts involved in producing finer grades of wool. There is little incentive to class wool and
adopt management practices that enhance wool quality. Table 6 indicates the low price differentids
between wool quditiesin 1985. Price differentids have shown a margind improvement in 1987.
Note the inconsigtent classfication systems between the two regions and subsequently, different
pricesfor 'smilar woal lines.

A mgor area that requires atention is the wool marketing syssem. The whole process of price
setting for inputs and outputs needs to be reviewed. Standardized classification systems need to be
ingtigated for the efficient transmission of market sgnasto producers. Such reforms are essentid to
provide incentives for producers to adopt technology improving the quality and quantity of wool.
Otherwise, research on the production aspects of wool have little input as they are unlikely to be
adopted. These reforms are outside the scope of the project being considered but need to be kept
inmind.

2.2  Regional Production of Mutton

Along with wool production, the north-east and north-west provinces dominate mutton production,
accounting for 65% of daughterings of sheep and goats in China  However, this share of
daughterings has been declining for these regions in recent years.

Table 7 shows nationa production of 719,000 mt disaggregated on a provinciad bass. The north
east and north-west account for 66% of nationa poduction with the five provinces of concern
contributing 36% of nationa output.

The north-east and north-west regions have on average a higher carcass weight to the rest of the
nation. This would be primarily influenced by the ethnic population's preference for large-framed
animas for meet production and to withstand the climatic extremes. Mutton production has a minor
contribution to meat production in the southern regions (less than 1.5% in 1987) where pork
production dominates. In the grazing regions, mutton has contributed up to 50% of mest production
in some provinces but is still dominated by pork production in generd (Tuan 1987).

Carcass weight for the mutton producing aress is generdly higher than the nationd average, but ill
below countries such as Audrdiaaslised in Table 7.
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3. A BENEFIT-COST ANALYSISOF PROJECT PROPOSAL 8911
3.1  Assumptions

Based on information provided in the project proposa, presented in previous tables and from
experimental results of previous ACIAR projects, certain assumptions about adoption, price



Table5. Procurement prices of selected livestock products, China

Year Wool Sheep Meat  Sheep kins Officd Exchange Rate
Greasy kg
Y uavkg Y/hd Y/piece Y/US$ YIA$ SUSAS
1971 3.00 133
1972 3.00 13.3
1973 2.88 14.2
1974 3.06 15.2
1975 3.06 14.0 3.7
1976 3.12 135
1977 3.28 135
1978 3.40 14.7 4.2 1.128
1979 3.40 17.7 4.5 1.131
1980 343 21.7 4.5 1.49 1114
1981 3.48 25.6 4.7 1.70 1.161
1982 3.58 26.0 4.7 1.89 1.0174
1983 3.66 27.8 4.7 1.88 0.9025
1984 3.73 29.0 5.3 2.32 0.8796
1985 5.04 39.1 9.4 294 0.7008
1986 3.45 0.6709
1987 6.2-9.0 3.7 2.76 0.7009
1988 7.0 3.7
1989 3.55
1990 1.59

Source:  Tuan (1987)
AIDAB (1987)
Copland (1987)
Martin (1988)
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Table6. Pricedifferentids for varying wool grades

Region Grade Bradford ~ Micron Fibre 1985 1987
Court Diameter
Y uan/kg® Y uarvkg

Inner Superior 70s 18-21 2.75 7.20
Mongolia First 64s 21-23 2.50 6.56
Second 60s 234 2.34 6.20
Xinjiang Superior 64s 18-23 2.75 9.0
Firg 64s 2.75 1.7
Second 64s 2.34 6.3
* Conversion Rate $A1 = 2.76 Yuan (1987)

Source:  AIDAB (1987)
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Table 7. Mutton production and average carcass weight for selected provinces, 1987

Province Mutton Production  Number Saughtered ~ Average
Carcass
('000 head) Weight
(‘000 mt) kg/head
North West
Xinjiang 122 8,202 14.87
Gansu 31 2,079 14.91
Other 25 1,767 14.15
North East
Inner Mongoalia 95 7,177 13.24
Heilongjiang 6 415 14.46
Jlin 5 415 12.05
Other 194 19,426 9.99
Other Provinces 241 21,045 11.45
CHINA Totd 719 60,529 11.88
Audrdia - Mutton 293 14,950 19.60
- Lamb 293 17,188 17.05

Source: China Agriculture Y earbook (1988)

ABARE (1989)
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and production increases will be discussed. A sengtivity andysiswill dso be included.
3.1.1 Caling Rate of adoption, Adoption Lag

The andys's assumes that 80% of farmers will adopt the minerd supplement technology. The celling
rate of adoption will pesk in Year 15, with the first farmers adopting the technology in Year 5.
Sengitivity analyses are done on the project for a 50% and 30% level of adoption. Adoption is
assumed to follow asigmoid curve.

3.1.2 Sheep Numbers and Phasing

The research is assumed to influence only the fine wool and semi-fine wool sheep of the regionsin
the north-east and north-west that have experimentd test Sites. Theseregions are listed in Section 2
and account for 67% of dl fine/semi-fine wool sheep in China (see Table 3). The project area has
over 27 million fine wool and semi-fine wool sheep, of which 21.7 million or 80% are assumed to be
supplementing their diet with minerd licksin Year 15. The phasing of sheep numbers adopting the
technology in each year isset out in Table 8.

3.1.3 Price
() Wool Price

The price used for wool is the procurement price for 1987 as other information is o availadle for
this year even though more recent price data is available. Table 6 highlights the range of prices
depending on quality. The price used has been 6.2 Yuan/kg greasy (or $A2.25 kg/greasy). The
lowest level of quality has been assumed though this may not necessarily be the case. Until more
detaled data is provided, the more pessmidtic estimate is used. The research may improve
production and quality which could be reflected in better prices for the higher quality wool which will
be produced in greater quantities. Until the marketing and incentive system improves to warrant
adoption of better techniques to improve quality and handling through an adequate price mechanism,
the lower price is assumed. The price quoted in the project proposd ($A10/kg clean) is somewhat
high. Firgly, China's wool price is quoted on a greasy bass, with low wool yields (40-45%).
Secondly, even in Audradia $A10 kg is well aove the floor price and current world price. Findly,
even in a free and improved market in China, wool prices may rise 25%-40% above the fixed
procurement price (AIDAB 1987). With domestic demand for wool greater than domestic supply,
prices could also rise but the extent of these changesis uncertain. Until further research and reform
of the marketing system for wool is undertaken, the current Situation is taken as given and a price of
6.2 Yuan/kg greasy is assumed.

(i) Muitton Price
A mutton price of Y39.1/head is assumed in the andyss. The price for mutton is more market
orientated than wool as indicated by the price seriesin Table 5. The procurement price converts to

$A10.51/head at the exchange rate of Y 2.76/$A.

3.1.4 Production Effects of Minerd Supplement Research
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Production increases from the use of supplements are reflected in sheep wool and mesat



Table 8. Adoption of technology - phasing of fine and semi-fine wool sheep numbers (‘000), 1987

Province Tota Fine/ Year
Semi/Fine
Sheep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15-30
Adoption rate 0 0 0 0 0.007 0.020 0.073 0.113 0.167 0.233 0.340 0.553 0.700 0.760 0.800
Xinjiang 10,776 0 0 0 0 75 216 787 1,218 1,800 2,511 3,664 5,959 7,543 8,190 8,621
Gansu 2,374 0 0 0 0 17 47 173 268 396 553 807 1,313 1,662 1,804 1,899
Inner Mongolia 10,643 0 0 0 0 75 213 777 1,203 1,777 2,480 3,619 5,886 7,450 8,089 8,514
Hellongjiang 1,881 0 0 0 0 13 38 137 213 314 438 640 1,040 1,317 1,430 1,505
Jilin 1,444 0 0 0 0 10 29 105 163 241 336 491 799 1,011 1,097 1,155
Total 27,118 0 0 0 0 190 542 1,980 3,064 4,529 6,318 9,220 14,996 18,983 20,610 21,694
Total Fine/Semi-fine wool sheep : China ('000) 40,818
: Five Provinces 27,118

Source:

China Agricultural Y earbook (1988)
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production through increased body weight, improved lambing and increased wool growth.
() Wool

The project proposa cites a response in wool growth of 200 grams of greasy per head from results
of aprevious project (PN 8454). At ayield of 45%, this converts to an increase of 90 grams clean
wool per sheep. Another experiment mentioned in the project (source unknown) indicates a
response of 120 grams/head of cleanwool to copper and selenium trestments. This converts to 267
grams’head increase in greasy wool fleece weight. With raw wool yield per head averaging 3.2 kg
for fine and semi-fine wool sheep, an increase of 200-267 gms/hd greasy wool represents a 6-8%
increase in average fleece weight. 1t should be noted that these results are experimentd and the full
effect may not necessarily be trandated to the field. It is expected that the analysis will be very
sengtive to the leve of wool growth in response to minerd supplements. Initidly, the analysis will
assume an increase in greasy fleece weight per sheep of 267 grams.

(i) Muitton

It has been estimated from previous projects thet there is a 4% increase in the number of lambs
weaned. It is assumed that the increase in weaning trandates into a 4% increase in daughterings.
The improved nutritiond dtatus of the sheep improves body weight conditions in ewes which
trandate to a more successful reproductive cycle. The improved lambing and weaning can be seen
in increased daughterings.

To edimate the increase in sheep for daughter, the number of fertile fine/semi-fine wool ewes
adopting the technology for a given year is multiplied by the 4% increase in weaning rate.  This
represents the extra animals available for daughter each year. Each extra daughtered sheep is
vaued a $10.51 head. Table 9 tabulates the fertile ewes available each yesr.

The find increase in shegp production is equivaent to gpproximately 5900 mt of extra mutton
production per year. This represents an increase in mutton production of 1% for the five provinces,
and 0.8% nationdly.

3.15 Costs

The tota cogts of adding mineral supplements to the existing sdlt licks is assumed to be $A0.72 per
head. As animd st licks are dready available, a production and distribution system is dready
established. The codts therefore only include the cost of raw materids (ie trace minerds) and the
cost of adding the supplements to the licks. Other procedures are aready established and therefore
built into the existing cost of production.

3.1.6 Research Costs

The costs of research to dl organizations and collaborating ingtitutions are included. These are
gpecified in more detail in the project documents.

3.2 Resaultsof the Analysis
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A detailed andyss could be developed usng the methodology developed by Davis et d.



Table 9. Adoption of technology - fertile ewes available ('000), 1987

Province Total Fine/ Year
Semi-Fine
Fertile Ewes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15-30
('000)
Adoption Rate 0 0 0 0 0.007 0.020 0.073 0.113 0.167 0.233 0.340 0.553 0.700 0.760 0.800
Xinjiang 5,137 0 0 0 0 36 103 375 580 858 1,197 1,747 2,841 3,596 3,904 4,110
Gansu 1,116 0 0 0 0 8 22 81 126 186 260 379 617 781 848 893
Inner Mongolia 5,028 0 0 0 0 35 101 367 568 840 1,172 1,710 2,780 3,520 3,821 4,022
Hellongjiang 1,036 0 0 0 0 7 21 76 117 173 241 352 573 725 787 829
Jilin 854 0 0 0 0 6 17 62 97 143 199 290 472 598 649 683
Total Fertile Ewes 13,171 0 0 0 0 92 263 961 1,488 2,200 3,069 4,478 7,284 9,220 10,010 10,537
Total Fine/Semi-fine wool sheep : China ('000) 40,818
: Five Provinces 27,118

Source: China Agricultura Y earbook (1988)
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(1987) for research priority assessment work. However, a smplified spreadsheet gpproach has
been used as the potential overestimation is consdered small. It is assumed the domestic supply of
fine/lsami-fine wool is reldively indagtic due to factors such as dimates and marketing, severely
restricting expansion by a limit on area and sheep numbers. Domestic demand is consdered to be
more dagtic, being partialy driven by export markets. Domestic demand by processors exceeds
supply. The shortfdl is partidly filled by imports but excess mill cgpacity Hill exigs.

The spreadsheet analys's assumes domestic demand is perfectly dastic. Any production increases
do not affect farm gate price which is adminigtratively fixed and not subject to direct market forces.
Through assuming a totdly dagtic domestic demand and reatively indastic supply al benefits of
research through production increases are appropriated by wool and meat producers.

The spreadsheet andydis of the project under the previoudy discussed assumptions results in an
Internd Rate of Return (IRR) of 32.4%. The project generates a net present value of benefits
(NPV) totdling $5.4 million, usng a 10% discount rate. The cash flow andlys's of undiscounted
vauesis presented in Table 10.

A deay in initigting adoption of the technology resultsin the IRR faling. With alag of 7 years (or 3
years after the completion of research) and the maximum celling level of adoption reached in Year
17, the IRR fals to 26.9%.

The effect of lowering the celling level of adoption to 50% and 30% from the current level of 80%
was measured. For acelling adoption level of 50% in year 15, the IRR fdll 17% to 27%. The NPV
of the project declined 43% to $3.1 million. The IRR for a 30% ceiling adoption level was 21.4%
which is a 34% decline from the 80% adoption level. The NPV more than halvesto $1.6 million. It
is therefore important to ensure the highest possible level of adoption. Appendix 1 contains a
sengtivity analyss which was conducted under two scenarios.

() Wool production increases and price per kilogram of greasy wool were varied while mutton
price and production increase were held constant at $10.51 and 4% respectively;

(i) Mutton production increases through variation of increases in the weaning rate and mutton
prices per head were varied while wool production increases and price remained constant at
267 gr/head of greasy wool and $2.25 kg of greasy wool.

The results are presented in Table 11 and Table 12 which are graphed in Figure 3 and Figure 4.
Internal Rates of Return changes are recorded on the verticd axis againgt production changes on the
horizontal axis for varying price levels. (Price was held congtant for each separate line since price
variaion was consgdered less volatile snce procurement prices are set adminigtratively and not due
to direct market prices.)

The resulting curves for both wool and mutton \ariations show relatively flat curves for higher
production changes. However, IRRs dramaticdly fal and become negative if production increases
are not greater than 2-3%.
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Table 11. Sengtivity andyss of wool to changes in price and output increasest

Increasein Pricelkg Greasy
Greasy Wool
per Sheep
$kg
Grams/Head 1.75 2.00 2.25 2.50 3.00 4.00
IRR%
300 114 32.5 40.7 46.4 54.5 65.2
275 22.6 34.9 41.8 50.8 62.1
267 16.8 32.6 40.1 495 61.0
250 25.8 35.7 46.4 58.6
240 22.0 324 44.3 57.0
235 11.8 30.5 43.2 56.2
232 39 29.3 42.5 55.7
200 32.4 494
150 324

1 Muitton output and price held congtant at 4% increase fixed in daughterings and $10.51

head respectively
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Table 12. Sengtivity andys's of mutton to changesin price and output increasest

Increasein Price/Head
Weaning Rate

$/Head
9.0 9.5 10.0 10.51 11.0 11.5 14.0

% IRR%
7 42.9 442 45.4 46.6 47.6 48.7 53.2
6 39.2 40.5 41.8 43.0 44.1 45.1 49.6
5 34.4 35.8 37.2 38.5 39.6 40.7 45.4
4 275 29.3 30.9 324 33.7 35.0 40.1
3 12.7 16.9 19.8 22.3 24.2 25.9 324
2.8 2.1 11.2 15.6 18.8 21.2 23.2 30.3
2.7 6.3 12.7 16.6 19.3 21.6 29.1
2.6 8.5 13.8 17.1 19.7 27.9
25 -1.1 9.8 14.3 17.4 26.5
2.4 2.4 10.4 14.6 24.9
2.3 3.2 10.6 23.2
2.2 3.2 21.2
2.1 18.7
2.0 15.6

1 Wool output and price held congtant at 267 gram increase in raw wool production at a
price of $2.25 kg.
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Both wool and mutton gppear extremely sendtive to production variations unless prices are much
higher than current levels. If the research is to be successfully adopted and provide an adequate
return, it is extremdy important that sufficient incentives are provided to producers in the form of
superior prices and improved market infrastructure to cope with improving quality, and that quality
improvements are trandated into price Sgnasthat producers are willing to respond to.

The project under its current assumptions fals into the acceptable range for agricultura projects, yet
the sengitivity to changesin theleve of production should be noted.

A production or price fal can be suffered in either commodity and the project can ill show a
favourable IRR. However, in the worst case scenarios where prices of both commodities fal by 7-
11%, or production target increases are not reached (min. 3.4% increase for mutton and 244 grams
increase for wool) then the project's IRR falls below zero.

Under current assumptions the project appears favourable. The current assumption can be
considered conservative and is open for review. Under such conservative estimates, the project il
produces a favourable IRR. Even though outsde the scope of the project, other congtraints will

potentidly have an influence on the actud outcome of the project (ie climatic) as wel as the
successful adoption of the technology (economic and marketing systems). These other areas need
to be considered when assessing the find impact of the project.
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