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research/advisory officers· and, 2supportstafffor a .15 y~r period. Operating costs (net of herd 
incollle) wer,e est.imatedto '~$laO,OOOper .annum. .Anlnitial capital outlay ,of $50,000 to 
J)urchaae equipment and a further capital.outlayof$15,OOO every 3 years was included. Anon .. 
going Advisory input of 1 staff and $25,000 operating expenses per annUDlW'U also included. 
Using a 7% discount rate the present value of the total cost of the R&D progrmn·was 
estimated to be $4.52 million. 

Genetic improvement in ,seedstockherdsadopting selection for calving ease was assumed to 
commenceirlthe 9th year of the project at the rate of .02.% per annum. The. annual rate of 
genetic .improvement was then assumed toincreaseeacb yearby.02% increments to a 
maxim11tl1of .. 259& improvement per annum. TheprQPortian of comme~ialbulls80urced from 
s~dstockllerds .selecf;ing f()r improved calving ease. was ,asSWlled to .000% until the 10th year 
of the program ,after which it increased by 2% per annutnupto a maximum of 309&. 

With a discount rate of 7tfoperannumthe NPV of,the,R.& Dprogramup to the year 2050 was 
estim!)tedto be $20.14 million n,all the industry benefits were attJibutedto .theR &D 
progtam. If only one halfofthebenefits were attributed .totheR &D PJ'Qgram, or 
alternatively I if the industry ,adoption rate wasonlyollehalfas great as was assumed 
above,thenthe .correspondingNPVwQuld 00$7.81 million,withaBCR of 2~7~andan 'IRR()f' 
10.88%. Figure 4(a) shows the estimated curuulativeNPVof the. R & Dprogrtunoverthetime 
hQrizon cons.idered in the evaluation, for different levels of influence on industry benefits. The 
estimated lRRat different levels of project influence is shown in Figure 4(b). 

4.2.5 Genetic improvement of fertility 

Thl;\ costs ofa suitable R &Dprogram to .investigate.and demonstrate.theimplicatiollBof 
selection for female fertility were assumed to be the same as those estimated for calving .ease, 
as were the .assumedrates of genetic improvement .inseed$tock herds St!lecting for improved . 
female fertility and the assumed adoption rates by commercial herds. 

With a discount rate of 7% per annum theNP¥ oftheR& Dprogram up to the year 2050 was 
estimated to be $7.81 million if all the ,industry benefits were attributed to theR .&Dprogram. 
It only one half of the benefits were attributed to the R &D program, or alternatively, if the 
industry .adoption rate was only one half as great as was asslJllled . above, then the 
correspondingNPV would be. $1.65 million, with a BeR .of 1.4 and anIRRof 8.17%. Figure 
5(a) .shows the estimated cumulative ·NPV .oftheR·~ D progfl1Illover the .timehorizon 
considered in the evaluation, fordifferelltlevels.ofinfluence onindur;trybenefits. The 
estimated IRRatdifferentlevels ofptoject influence issbown in Figure5{b). 

lie Summary and conclusions 

The. estimated .NPV. BCRs andJ:RRs for .eaehof the alternative R&D programs examined are 
summarised in Table 2. While all of the potential R &D .programs had favourAhleNPV, aCR 
and I~ vAlues, the :programsdirected at the geneticimprovenientof feed conversion efficiency 
Ellld meat yield .clear1y gavethegreat;.est predicted economic .returns. 

A number of points can be .. made about the analysis of identified R & Dt()picsinthis paper. 
The method Qfnmmcial.bucigetingapplied ill relatively simple and lowoeost.anddependent 
crucia1Jy()ns~entificandR.& D,management input. Theanalysiawas consistent over ali R & 
D topiCfJand accounted for the likely .tirq8pattemof R& DCQ.&md industry uptake. 
However, it only addressed impacts on the NSW ·beefindustry •. tU14I8Qtheanalysis of potential 
net benefits .is probably conseMltive. 

The. t.lseofcos~benefitanalysisrather than economic surplus types of models meanJJ that no 
price response fromchangedlnputproduct.supply iaincorporated. 'However, ins()meofthe R 



,(a) Estimated CummtJlatlv~ .Net Present Valueof.Benefits tess Costs 
(assuming 7% discount .rate) 

25r 
20

1 
~ 

15 

0 .-::: 
10 .-

S 
~ s 

0 

·s 
1990 

Assumed fnflutm~tf .o( f.SDlIrch 

on Industry .".nnf/ts 

-.-1-,00% . 

~50% 

-·-25% 

2000 2010 

(b) Estlma.ted Internal Rate of Return 

1",.. 

12% 

c:: .... 10% .3 
t.) 

0.:: 8% -0 
CIJ 6% ~ 

C'd 
0.:: 

co 4% 

E 
~ 2"'-

..E 
0% 

-2% 

0 0,1 0.2 0.3 

2020 

Year 

O,S 0.6 

2030 

0.1 

Assumed influence or researchonindustrybenents 

Figure 4: 

2040 

0.8 

Bellefit-C06t Analysis of Calving Ease Research 

15 

2050 

0.9 



16 

(a) EstJmated Cummulatlve NetPreseot Value of Benefits less Costs 
(assuming 7% discount rate) 
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'l'8ble'~ 
'Summ8ry'ofecOIlOmiC~8()f'altel118tiveR&Dprograms 

Meat yield 49.2 11.0 19.0 103.3 21.9 

Meat quality 3.8 1.8 9.3 12.5 3.5 

Efficiency 64.6 10.6 16.8 135.9 21.2 

Calving e8$8 7~8 2.7 10.9 20~1 5.5 

Fertility 1.6 104 8.2 7.8 2.7 

I NPV = Net present value of~nefitslessR& Dcosts( @ 7% ,discount rate) 
213CR = Benefitcost""tio(@ 7%cUscountrate) 
'IRR= Internal rateofretllm'fromR&D investment 
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20.2 

13.8 

10.9 
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& D tqpics (egmeat. quality) it .maybearguedtbat tbenature of the product could be ,challged 
by.R&D. 

A related point is thatsqme potential benefits from these :R .& D.topicscotildpossil>lybe 
transferred oversee:s. No . account has been taken of this .type of .impact .in.the .analysis 
presentecihere. 

Thean~ysis in ,this paper did not incorporate theprobahility .ofsclentific success. However, 
F'i~s ,1wf) (b) .do show t.be impact of different levels of.inf1uence of research on beef 
industryp:racticesand.tbelRRfJ atlQwlevel$ of,iniluepce may provide some proltYvalue for the 
impact. orR & ,D failure. The analysis 'has also not considered potential extemalitiesinvolved 
in,the.particu1arR'& D topics. There .. may be positive. or :negativeeffects 8Xtemal to the topics 
which could help. to distingulsh between them. 

OveraUtheanalysisherebasPl"ObablYPl"Ovided a simple and consistellt (althoughstiU ,partial) 
~~B8mentor.thepotentialfinancialbenefit8 and costs ofsoDleidentifiedR &.Dtopics. It 
.~hould provide an jmportantinput·toR.& Dinvestment decisions, but other factors will also 
ittfluence aIlyR& n a.n~ti(>noutcome~ 
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Appendix t. Grossmarginanalysisfor"base" ,herd 

Income: 
,38 

22 

12 

steers 
heifers 

C.La.cows 
CJ.a.buWs 

Annual operational expenses: 

Replacamentstock: 
1 8uJl@ 

Husbandry operations: 

$455.00 

.$364.00 

$540.00 

$115.00 

A. Total income 

$2.500 

/head 
lhead 
/head 
'head 

Number Cost/hoad 
Operation 

1 ;Vaccination: 

CoOpol'sS in 1 

2. Drenching : 

Valbazen-cattSe 

3. Uoe Con.!rot 

Tiguvon-Spot On 

Other costs: 
Tran$portcosts: 

Number 

101 

:3 

16 

.83 

101 

3 

1£ 

83 

101 

3 
16 

83 

eartags 

S(ock.elass 

Cows 

SUlls 

Progeny> 12 .MO. 

calves 

Cows 

Bulls 

Progeny >12 MO. 

calves 

Cows 

Bulls 

Progeoy:>t2M.O. 

calves 

73 ,sale cat1la @.SS.oolhead average transportcost 

at dOles 

1 

1 

2 

0 

0 

0 

1 

0 

0 

0 

1 

$P.91 ICtJW 

.RurallandsprotectJonboard rates (flxedcost. levIed on .OSEcarrylng capacity): 
16750SE units @SO.122IDSE 

Other husbandry costs: $250.oopa 

SaJecosts: 

$ 

0.24 

0.24 

0.24 

0.24 

tAO 

2.08 

0.92 

0.48 

1.69 

:2;SO 

1.11 

0.58 

4% cha!:gedonsaJa cattle, plus sne $6.25AMLC transaction levy. 

73salucatue.@ $2.55ifHladsaleyard charge and tail tags 

Feed costs: 0 Otonoesp..a. .$0 J10nne 

pasturemaintenance$OP.A..Feed .suPPlements $35 P.A. 

Irrig<:itioh C9sts $OP A Otner fe!'ldc:osts$O FA 

Total herd 
feedrequiremeots: 16750SEs 

B .. 'Total operaUonal.expenses: 

.Grossmargin(A - 8) 
Gross margin/cow 
GrQssmargin/DSE 

Budget 

($) 

17480.11 

7954.42 

6747.97 

715.00 

$32.897.561 

2500.00 

24.27 

0.72 

3~87 

39,.82 

0.00 

o.oa 
0.00 

.39.82 

0.00 

0.00 

0.00 

47.83 

92.03 

365.00 

204.39 

250.00 

1712.15 

186.15 

0.00 

35.00 

SS.571.5sl 

$27.326.01 

$273.26 

$16;31 

Note.: .. OSE.ltanda for .dry sheep equivalent (1 .... 50)(g.rn.rmo wether).OfleOSE =3012 MJ ME. 
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1.40 1.80 2.25 2.75 3.25 3.75 4.?5 -"75 5.25 $.7$ 6,~ 6.75 7.25 7.75 8,25 8,75 i},25 ~75 24.75 

o.1!i o.~ 0.25 a.~ 0:.30 0.30 1),30 0,3Q 0.30 0.30 0.30 0.30 Q.~ (),30 0.30 0.30 0.30 1l,3O /),30 
0.10 P.1S o.2Q. 0.25 0.30 o,ss 0..40 0.45 0.50 0.50 Q.5O 0,50 0,50 0.50 0.50 0.50 o.sa 0.50 Q,!iQ 
9.15 0.30 0.50 0,75 1.05 1,~ 1,eQ 2.25 2.75 3.25 3,75 -US 1.75 5.~ 5.75, (L~ 6,75 7.25 22.25 

0.101 D.26G 0.519 Q.87..l 1.1<\~ M2!l 1.710 1.~7 2.2~ 2.520 2.717 ~78 ~QOC} 3.1~ S,11f! ~~ 3.25a 3.271 1.3,9 
0.132 Q.31JQ ~t7 1.7SO U32 4,3.54 ~O~ 8,1)61 1O,:w? 1?'~ 15,~ 18,~ 2M~ 24,5§$ ~.74~ 3Q.9.75 ~.~ ~,~ 1(lfJ.1e$ 

4.603 ..:1,5« -3.1~ -2,481) ,'~ -0.011 1,659 3,1:119 5.65Q 1J.3~ 11,Q4{l 13,89() 16,eeQ 19.950 2,3.105 211.31~ ~.551 3?,803 103.,?54 

40% .smr. eo% 70% 80% 90% 100% 

.. 1.468 (o.:m) .'.295 (0,401~ ·1.1~ (0..481) .o,~Q (D.5E!1) .0,775 (0.641) .0.602 (0.12.1) -Q,429 (0.801) 

.0.820 (0.676) .0.392 (D.(W5) [).03~ (1.014) p,~ (1.16:J) D,.tuJO. (1~52) 1~18 (1.521) 1,745 (1.~) 
1.Qt8 (1,59Q) 3.~ (l~n 4.268 (2.3~) 5.493 (2.782) 6.711J (~.180} 1.944 (3.m) ~16t) (3.-974) 

13.471) (4,367) 17.849 (~459) ?h~19 (6,551) ?a.59Q (7.&43) 3Q.960 (B.7~~) 35.330 (9,826) 3,Q,7Q1 (10.918) 

38.~' (8.189) 49, 160 (1D.~,,\ 5Q·anJ (tS.1~l 79,797 (15.346) 81.610 (1M~~) 92,~ (19,~1) 103.2!)4 (2.1.~) 
79.222 (14.~2) l00,~1 (1B.0!"~ 1?,1,7QQ (21.683) 143.059 (25.273) 1~.~7 (?t).f!81) 185.611,\ (32.494) ~~ (38,104) 
115.~5 (1B.~) 146.182 lZ\.S· 176.728 (~.9791 ~7!27~ (3?0642) ~7.821 (37.3Q6) ~387 (41.£)e9) 298.ln4 (~,f:I32) 
l1Q,,84~ (~,l'B) 215,409 {SQ.1 ~~ (36.111) 3Q4,51Q (42,207) 3.49,074 (48,~6) 393.632 (54.2'66) 438.1~ (60,295) 
2S5.~4 (31.113, ~21.m ~ I 87,Q41 (46.tr10) ~,£lO4 (54.'WJ) ~19.96' (6?m) ~.Ql7 (79,005) ~074 (77,m) 
388.126 (~.879) <487,~ (49. '17.180 (sa.tUB) 6,'8;107 (89.788) 7!!6.~ (79,7~) ~.7C31 (B9.7?IJ) ~_ (1*J.(I97) 

~M9()(SO$) 7~a878 let:",; I .. ~.265 (75,Q15) ,~\~ (~4~) 19(17,~ ('O1.~) '~59,428 (t1~.722) 1~t1,8,.1:i (t26.~) 

11.82'% 18.95% t ~ 21.0."'% 21.95% 22.74% 23.45% 

t:I 


