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research/advisory officers and 2 support staff for a 16 year peried. Operating costs (net of herd
income) were estimated to be $130,000 per annum. ‘An initial capital outlay of $50,000 to
purchase equipment and a further capital outlay of $15,000 every 3 years was included. An on-
going advisory input of 1 staff and $25,000 operating expenses per annum was also included.
Using a 7% discount rate the present value of the total cost of the R & D program was
estimated to be $4.52 millioa. o

Genetic improvement in seedstock herds adopting selection for calving ease was assumed to
commence in the 9th year of the project at the rate of .02% per annum. The annusl rate of
genetic improvement was then assumed to increase each year by .02% increments to a
maximum of .25% improvement per annum, The preportien of commercial bulls sourced from
seedstock herds selecting for improved calving ease was assumed to be 0% until the 10th year
of the program after which it increased by 2% per annum up to a maximum of 30%.

With a discount rate of 7% per annum the NPV of the R & D program up to the year 2060 was
estimated to be $20.14 million if all the industry benefits were attributed to the R & D
program, If only one half of the benefits were attributed tothe R & D program, or
alternatively, if the industry adoption rate was only one half as great as was assumed
above,then the corresponding NPV would be $7.81 million, with a BCR of 2.73 and an IRR of
10.88%. Figure 4(a) shows the estimated cunzulative NPV of the R & D program over the time
horizon considered in the evaluation, for different levels of influence on industry benefits. The
estimated IRR at different levels of project influence is shown in Figure 4(b).

4.2.6 Genetic improvement of fertility

The costs of a.suitable R & D program to investigate and demonstrate the implications of
selection for female fertility were assumed to be the same as those estimated for calving ease,
as were the assumed rates of genetic improvement in seedstock herds selecting for improved
female fertility and the assumed adoption rates by commercial herds.

With a discount rate of 7% per annum the NPV of the R & D program up to the year 2050 was
estimated to be $7.81 million if all the industry benefits were attributed to the R & D program.
If 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 assumed above, then the
corresponding NPV would be $1.65 million, with a BCR of 1.4 and an IRR of 8.17%. Figure
5(a) shows the estimated cumulative NPV of the R & D program over the time horizon
considered in the evaluation, for different levels of influence on industry benefits, The
estimated IRR at different levels of project influence is shown in Figure 5(b).

5. Summary and conclusions

The estimated NPV, BCRs and IRRs for each of the alternative R&D programs examined are
gummarised in Table 2, While all of the potential R & D programs had favourable NPV, BCR
and IRR values, the programs directed at the genetic improvement of feed conversion efficiency
and meat yield clearly gave the greatest predicted -economic returns.

A number of points can be made about the analysis of identified R & D topics in this paper.
The method of financial budgeting applied is relatively simple and low-cost and dependent
crucially on scientific and R & D management input. The analysig was consistent over aliR&
D topics and accounted for the likely time pattern of R & D costs snd industry uptake,
However, it only addressed impacts on the NSW beef industry, and so the .analysis of potential
net benefits is probably conservative,

The use of cost-benefit analysis rather than economic surplus types of models means that no
price response from changed input product supply is incorporated. However, in some of the R
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(a) Estimated Cummulative Net Present Value of Benefits less Costs
(assuming 7% discount rate)
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Table 2
Snmmary of economic analyses of alternative R & D programs

Meat yield | 492 110 190 ‘ 1033 219 235 |
Meat quality | 38 18 93 | 125 856 124 ‘
Efficiency | 646 106 168 | 1359 212 202
Calving ease | 78 27 109 ' 201 655 138
Fertility | 16 14 82 | 78 27 109

NPV = Net present value of benefits less R & D costs ( @ 7% discount rate)
2BCR = Benefit cost ratio (@ 7% discount rate)
3IRR = Internal rate of return from R & D investment

& D topics (eg meat quality) it may be argued that the nature of the product could be changed
by R &D.

A related point is that some potential benefits from these R & D topics could possibly be
transferred oversees. No account has been taken of this type of impact in the analysis
presented here.

The analysis in this paper did not incorporate the probability of scientific success. However,
Figures 1 to 5 (b) do show the impact of different levels of influence of research on beef
industry practices and the IRRs at low levels of influence may provide some proxy value for the
unpact of R & D failure. The analysis has also not considered potential externalities involved
in the particular R & D topics. There may be positive or negative effects external to the topics
which could help to distinguish between them.

Overall the analysis here has probably provided a simple and consistent (although still partial)
assessment of the potential financial benefits and costs of some identified R & D topics. It
should provide an important input to R & D investment decisions, but other factors will also
influence any R & D allocation outcome.
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Appendix 1.

Income:
38 steers $455.00 thead
2 heifers $384.00 fhead
12 C.ta.cows $540.00 thead
1 C.ta.bulls $71500 /head

A. Totalincome

Annual operational expenses:

Gross margin analysis for "base" herd

‘Budget
)
1748017
7954.42
674187
715.00

! :$32,897.56

‘Replacemenit stock:
1 Bull @ $2,500 2500.00
Husbandry cperations:
Number Cost/heed
Operation Number Slock class of doges $
1.Vaccination: 101 Cows 1 024 2427
Coopors &in 1 3 Bulls 1 024 072
16 Progeny >12 M.O. 1 024 3.87
83 calves 2 024 39.82
2, Drenching: 101 Cows o 1.40 0.00
Valbazen-Cattie 3 Bulls (0] 2.08 0.00
1€ Progeny >12 MO, 0 092 0.00
83 calves 1 0,48 39.82
3. tica Conyol 101 Cows 0 169 0.00
Tiguvon-Spot On 3 ‘Bulls 0 25 0.00
16 Progeny »12M.O. ] 111 0.00
83 calves 1 0.58 47.83
‘Other cosis: eartags $0.491 fcow 92.03
Transport costs:
T3salecatie @ $5.00Mead  average transport cost 365.00
‘Rural lands protaction board rates (fixed cost, levied on DSE carrying capacity):
1675 DSE units @ $0.122 {DSE 20439
Other husbandry costs: $250,00 pa 250,00
Sala costs:
4% charged on sala cattle, plus the $6.25 AMLC transaction levy. 177215
73  saecatie @ $§2.55 head ‘saleyard charge and tail tags 186,15
Feed costs: 0 0 tonnes p.a. $0 fonne 0.00
Pastute maintenance SOP.A. ‘Feed supplements $35P.A,
lrrigation costs SOP.A, Other feed costs SOP.A, 35.00
B. Total operational expenses: 35,571.55
Gross margin (A - B) $2732601
Total herd Gross margin/cow $2713.26
feed requirements:  167soses  Gross margin/DSE $1631

Note:

- DSE stands for:dry sheep equivalent (lo & 50 kg merino wether), Ona DSE =3012 MJ ME.
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Benefit-Cost Analysis of Meat Yield Research

Year oasez 1968 1664 1905 1908 1897 1908 1969 2000 2001 2002
Compound FEEION iy . (@ 7.00% QISCOUM 1B18) sroiwmensm 1000 0835 0879 0818 0763 D713  06% 0823 0562 0544 0503
R&DCoats
Reegarch & Advisory Stalt (No, potttbm) 2 2 ? 2 2 2 2 2 2 2 2
Support Staff  (No, postions) s 2 2 2 2 2 2 2 2 2 2 2
Nqumainocm [£)] 130000 130000 130000  ¥30000 130000 130000 130000 130000 130000 130000 130000
Capital (8) 50000 15000 15000 15000
Annual Presant Velug of Tota! Coste. (BMINION). wevvmsismseseree. (@ 700%: GISCOUN MBIO) scenmimen 0480 0402 D378 0363 0328 0307 0207 0283 0250 0242 0219
Cummulative Prasant Valua of Total Coets (SMIHIN). memsscsssas (@ 7.00% GHCOUM IO ) s 0AGD. 0,882 1257 182 1849 2255 2552 2820 3970 3312 353t
Value of Genetic lmiprovement in Reat Yield to the HSW Beet Industry
Estimated Net Velue par Broeding Cow of a1 xlmmmmmhuodwdd AU X )
‘Breading Cow Numbers in NSW. (mililen) ., 2500 25000 2500 2500 2500 2500 2500 2500 2500 2500 2500
Annual Genslic Improvemant In Seadatock herds (%) 0.00. 0.00 0.00 0.00 0.00 0,05 0.10 018 0,20 025 0.30
‘Cummulative Ge~atle Improvement In &adcmmuﬁ) 0.00: 0.00 0.00 0.00 0.00 0,05 046 0.30 0.50 a7rs 1.05
Pmpotﬂmofmmwdd Bulls obtained mmms«wimmlmwuumw [ov——. 0.00 0.00 0.0 0,00 0.00 0.00 0,00 0.00. 0,00 0.05 010
Annual Genetic Improvement In Commarcial Herda (%) N.b. Sag ot § yoars behind Seadstock Hards. ... 0.00 0.00 000 0.00 0,00 0,00 0,00 1] 0.00 0.00 005
Cummulstiva Genstic Improvemsnt In Commarcial Herds (%) e 0,00 0.00 0,09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
Annual Prosent Valuo of Bnafts {SmiBI0n) s (@ 7.00% CHSCOUN T8 ) mersmee 0000 G000 0000: 0000 QOO0 0000 0000 0000  0OOD 0000 0025
Cummulative Procent Valua of Banafe. (SIMEIRN). wemeuncerrs (@ 7.00% GSCOUMBIBY sy 0000 0000 000 0000 0000 ~ QOO0 0000 0000 0000 0000 0025
Cummulative Nat Pregent Vﬂmormmmmmw) + (@ 7.00%: GICOUM TBIB) wvsmessre 0480 <0882 1257 1821 <1040 -2255  -2552 2820 9070 9312 508
Bansfits of Reassrch
Assumad influenca of Research on industry Benaflls. ... 1% . 5% . 0% 15% 20% 5% 30%
Tota) Nat Presant Value of Benakis leés Coste (§misilon) 2%  -2144  (0.008) <2074 (0040) | -1,808 {0.020) -1.801  {0.120) <1815 (0.160) A28 (0.200) 1,641 (0.240)
& (Baneft/Cost ratio) 20%| 2487 {0017) | 2318 (0o84) | -2102 (01%) | 1888 (0253) | 1675 (09 4461 (0422) | 1247 (0.507)
15% -2060 (0040) | 24> {0480) | 1857 (0.387) 1245 (0.598) 0632 (0.763) {0,020 (0.084) 0563 (1.182)
10% 2508 (0.100) -1.81r (0546) | 0388 (1092) 2553 (1,639) 4738 (2184) a9 (2730) 9108 (3.275)
Discound Retes ™ 9853 (0.218) | 047  (1008) | 5834 (2182) 11,263 (3.269) 16.703.  (4.985) 22112 (5481) 21522 (8577)
{Tima pretarence factors) 5% 8788 (0381) 4746 (1.805) 15385 (3.610) 28025 (5.416) 38,684 (1.221) 47.304 (0026) | 57,843 (10.831)
4% 0406 (0d408) | 8723 (2232) 22008 (4.689) 39,260 (8.905) 54,542 (8.326) 69,616 (11,656) | 85000 (12.560)
3%l -2634  (0603) 14820 (3.015) 37160 (8.030) | 50447 (8.044) | 81726 (12058)| 104.005 {(15074)] 128.284 (18.060)
2%l 1887 (0778) 24536 (3888) | 51588 (7.778) 00.509 (11.867) | 123,621 (15557) | 158.649 (19.446) | 180.677 (23.335) |
1% 0030 (0.897) 30781 (4965) | 89544 (9970) | 199308 (14.955)| 180.071 (19.896) | 238835 (24.024) | 286.500 (20.809) |
o% 3179 (1.264) 84134 (8318) | 140328 (12838) | 18521 (18.654) | 202715 (28.272) | 388809 (31.689) | 445103 (37.907)
Intermnal Rato of RAUM (%) crusmsmmsinmsses N—— . 090% _738% 1040% 12:33% 19.78% _149T% 15.97%




2003 2004 2005 2008 2007 2008 2000 2010 . _20m 2012 2013 2004 2015 2016 2017 2018 2018 2020
0475 0444 0415 0380 0362 0339 0317 0208 0277 0258 0242 Q228 Q211 Q187 0184 0172 0161 0150
2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 2 2 2 )
15000
0204 o018 0478 Qi67 0.045 0042 0040 00 0.035 0032 0030 0028 0023 0.025 0.023 0022 0020 2.018.
3735 3832 411} 4278 4920 4395 4405 4442 4478 4500 4530 4567 4583 4618 4841 4683  4g@3 4702
2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 250
038 8.40 045 0.50 0.50 0.50 0,50 0.50 0.50 0.50 0.50 0,50 0.50 0.50 0.50 aso 0.50 050
140 180 225 278 3.25 375 425 478 5.25 §75 6.25 875 725 175 8.25 875 8,25 75
015 0.20 0.25 030 030 0,30 Q30 0.30 0.30, 030 0.30 030 0,30 ‘030 0.30 Q.30 0,20 030
810 045 a2 025 0.20 035 0.40 0.45 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0,50 0.50
015 0.30 050 0.75 105 1.40 1.80 225 275 325 375 425 4,75 525 575 8.25 875 725
0107 0288 0518 0873 1142 1420 1710 1897 2281 2520 2717 2878 3008 3105 3478 3229 3259 son
0132 0380 087 1780 2832 4354 6084 8061 10342 12862 15579 18457 21483 24588 27748  D0O75S 34233 37.505
~3,603 953 918 -2488 1391 D00 1859 318 5.868 8353 11,040 13690 16869 18850 23405 26312 239551 3280
0% 50% | 6o% 70% 80% 50% 100%
<1463 (0321) -1.285 {0401) <1122 (0481) | 0848 (0.561) D775 (0.641) -0.802 (0.721)
-0.820 (0.€76) 0,382 (0.845) 0.035 (1,014) 0463 (1.183) 0890 {1.352) 1318 {1.821)
1818 (1.500) 3.043 (1.987) 4268 (2385) 5480 (2.762) 8718 (.180) | 784 (3577)
13470 (4337) | 17.840 (5450) | 22219 (6551) | 20.500 (7.843) | 30960 (8735) | 95.330 (0.826)
38,341 (8.769) 49,180 (toeuy | 58.978 (13.154) | 70797 (‘&m) 81,818 (17.539) | 82438 (18.731)
79,222 {14.442) | ‘100,501 {18.0°% ' 121,780 (21.683) . 25.273) 84,33 185616 (324984)
115635 (18.653) | 148.182° (243" 176728 (27.979) ' 268,307 (41,969) | 258.M
170,842 (24,118) | 215400 (30 25,858 (36,177 ¢ 348,07 . 333.632 (54.268) | -
255734 (31113} | 32n7er (sae., 87847 (46.670) | 588,017 (70.005)
388126 (39.970) | 487,953 (49.  anie0 (50.818) | 6%3707 (8a7es) | 78823 895761 (69.728)
697,490 (50.543) | 740.878 (&3, fwt 2265 (75815) | 1054653 (88.450) | 1207,040 {101,088)] 1359428 (143.722)
17,62% 18.95% | 2 21.07% 21.95% 22.74% 2
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