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ABSTRACT

The CSIRO Institute of Animal Production and
Processing has undertaken many ex-post evaluations to
determine the cconomic payoff from past R&D
investments and 1o assist in the selection of future
research projects. The degree of complexity required
in an evaluation will depend on the evaluation
objectives. A balance is required betwaen the level of
theoretical complexity included in the evaluation and
the extent to which the financial benefit actually
gained by users of R&D wu'puts is understood. In this
study the cconomic gains from SIRO Layer and
AUSPIG pig production decision support software
technologies are estimated.  Using these two
cvaluations as examples, the impact on evaluation
results from relaxing key assumptions is examined.
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Introduction

The evaluation of individunl research projects has gained increased prominence over
the past deende. Behind this increase hus been an increasing need for research
organisations to be made tccountable 1o their stkeholders and 1o be able to
demonstrate that priority setting processes are both objestive and rigorous in ‘their
coverage of potential rescareh opportunities,

Ex-post evaluations ean provide an indication of the value for money from past
research expenditure, but can provide no assurance that future expenditures will he
profitable. Unfortunately, as noted by OBCD (1987, p12), the question of value for
money from invesiments in sclentific research is increasingly asked in ex-post
evaluations. This is not to say that ex-ante evaluations are riot being corried out, but
rather that ex-ante evaluations are still largely the preserve of expert consensus
(nternal) while ex-post evaluations are increasingly becoming the preserve of a
cadre of prafessional (external) evafuators (QECD 1987, p12).

What does an ex-post evaluation provide to decision mukers interested in the futyre
allocation of research budgets? In themselves they provide very little becuuse they
do not indicate whether or not previous research expenditires were optimal in
generating the benefits observed from the use of research outcomes, Information on
market structure and operation would be valuable to decision makers if future
funding in that area is under consideration. However, if such information was to be
provided, the strengih of assumptions regording market adoption of "&D outcomes
and the magnitude or' gains realised would still need 1o be tested by decision makers.

One of the greatest benefits from ex-post projeet evaluaton is thut they provide(s)
evidence on the validity and appropriateness of assumptions, forecasts and analyses
used in decision making (Depurtmeit of Finanee 1992), Therefore, to bridge the gap
between ex-post and ex-unte projest eviluation, it would be desirable to ensure that
ex-post evaluations provide adequate explanation of assumptions made and methods
used. However, the trade off between cost, neenracy and relevance of an ex-post
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Th this paper two ex-post evaluations are cirtled out br feseare
within TAPP, 'The two project ovaluations col
SIROLAYER and AUSPIG technologies developed by C%‘emé dur ng the 1960‘ : !n
the following section these two projects are deseribed and the cconomic pay off
from past R&D (measured by the fiet present value) s the estimiated. The sensitivity
of the likely pay off from the R&D under different pssumptions is then tested,
These results are then used as a basts for examining the value of allocnting effort to
different parts of an evaluation.

Evaluation ease studies

()  AUSPIG

"AUSPIG" is & computer decision support system designed to incresse the
profitability of pig production. The system is comprised of the "AUSPIG" growth
and production simulation madule, the "FEERDMANIA" diet formulation system and
the enterprise optimisation model "PIGMAX", The "AUSPIG" growth model was
described in Black et al (1986) and Stuuding Commitice on Agrivulture (SCA
(1987)).

of varying g(mat)m frmn bmh to mamr,iz)n The nwdal prczziic:ts ﬁ:zzd imalce;a, changes

in body welgh, feed conversion efficiency, body composition, hack fat thickness and
value of finishing carcasses given the age and sex of pigs in the enterprise, diet and
Jeeding method and the physical environment (CSIRO 1990, p.1). FEEDMANIA is
# least cost diet formulation system, The AUSPIG model specifies pig requirements
for dictary protein and energy levels that nre tailored 1o the sirain, sex, lovel of
feeding and climatic enviranment of the pigs, (CSIRO 1990). FERDMANIA then
formulates the most profitable ration by employing linear programming to generate
the least cost diet fror o wide range of available ingredients,




piggcry givm pmvnil ng pr
maximising strategy spm{f‘w t 1
pigs, optimum size of breédmg herd, whether :a purchase or home grow
replacements and labour requirements,  The resources allpeared: by optimtm
strategy are capital, pen space, different classes of accommadation, brm*ding FOWS,
farrowing pens, dry sow stalls and permanent laliowr (CSIRO 1990, p.6), Output
from within the AUSPIG system is piocessed by an expert system 1o provide
recommendations in a rendily understandable form to the user, The expert system
analyses and fnterprers model output and transforms the data into reports and griaphs,

The AUSPIG system was designed to consider a greater range of parameters
influencing pig productivity when compared 1o other simulation models (Black et al
1986), The system draws together the many interacting and dynamic parameters
affecting pig production and can be used, with a high degree of precision, to
determine the appropriate mix of inputs that will maximise profits in any given
piggery. In this evaluation the model's eapacity to generale & more profitable
feeding strategy is analysed.

The national pig industry

The pig industry was worth $600 million at the farm gate in 1990/91 (Australinn
Pork Corporation (ARC) 1991). The consumption of pig meat has been increasing
in Australia, from an estimated 14,8 kg per capita annugl consumption in 1982 to
18.3 kg in 1990. Pork and pork-based product: represented 42% of pig meat
purchases whilst ham and bucon consumption represented the remaining 58% In
1990 (APC 1991). Australian pig meat production is primarily consumed on the
domestic market, however, there has heen an increasing focus on export markets
with sales increasing from 4,000 tonnes in the mid 1980's to greater dun 10,000
tonnes by 1990/81 (APC 1991).

The production of pig meat has changed from being a siduline enterprise run in
conjunction with dairying to a sophisticated capital intensive industry exhibiting a
relatively high degree of vertical integration (Strong and Griffith 1992), The size of
the Australian herd has also increased over the last decade. Sow numbers have
increased from 301 thousand in 1978 to 363 thousand in 1990, an increase of 20%
(APC 1991), Fresh pork production has risen 63% over the last decade, from 83
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heavier baconer or Qtlﬁ}d meat iiﬁld@ c:nﬁzas& 5pa&zi‘ﬁénﬁm of 65475 kg (She
1991). Over the past decade fresh pork pigs have been sold at an increased we

kg). The new fashion pork cuts are derived from this carcass Sp@@iﬁmiﬁm The
super porker Is 4 more profitable animal 1o produce as more sileable produet per
unit of breeding stock is utilised in the growing of heavier pigs relative to traditional
porker weight (Shorthose 1991),

Reduced prices for back fat thickness have arisen from consumer preference for
leaner retall cuts of pig meat, The development of farmgate prieing using cstimated
lean meat vield is currently being developed to further the orientation of the industry
towards lean meat production (Whan 1991), The refining of rtion formulation to
reduce the laying down of back fat and inereased lean meut growth increnses the
profitubility of pig production. The ability of the AUSPIG system 10 formulate
dietary specifications for differing  genotypes and  improve profitability s
investigated in more detall later in this case study,

Improved management and genetics in the industry have also led to gremter herd
productivity, The profitability of a piggery is largely determined by the number of
market pigs sold per sow annually and the growth rate of those pigs, (APC 1991,
The number of pigs produced per sow in @ 12 month period depends on how many
litters are produced and the avernge size of the liver. The average number of litiers
produced by sows in NSW and Victorin in 1989 was 2.14 and the average litter size
of pigs born alive wis 10,1 (APC 1991),

Average breeding herd performance outlined in APC (1991) under estimates the
perfortnance of herds oh many of the commereinl piggeries. Averages reported by
APC (1991) incorporate § sideline cmerprises and the consequent productivity
estimates are Jess thun that mb enterprises where pigs are the mnjm enterprise. A




gmwm rates and rcduccﬂ back fat thi I»‘nusm Iﬁ*pm ed diet
methods reduge the cost of pig production and improve uw p i mi !
costs reprasent the highest variable cost i pig producers. aid account for 60<70% of
total variable cost expenditure, A brenkdown of the costs of pig production taken
from PRC (1990) is presented in Figure 1 below, ,

Figure 1: The costs of pi

duetion,
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Herd costs include the costs associated with health, herd performance recording,
livestock requisites and siock mortalities, Shed costs include power and gas,
overhead costs comprise administrative charges, rates, depreciation, insurance and
miscellancons expenses, labour costs include owner, permanent and casual labour
and feed costs represent the sum of ingredients used, Typlenlly, pig rations arc
comprised of 85% grains high in erude protein such as wheat, Proteln meals
constitttte approximately 10% of the rtion.  Meut and bone, skim milk powder,
fishmeal and soybean meals are typically used. The remainder of the rution is
comprised of vitomin and wineral premix, salt and synthetie amino acids (PRC



1990),

Key assumptions used in the study

(aj  Derivation of onsfarm benefits

The main project benefit considered was the use of the AUSPIG model throughout
the industry to better formulate feed rations so us to optimise pig growth. The
magnitude of the on farm profitability the adoption of AUSPIG generates for the pig
producer significantly determings industry benefits from development of the
software. The estimation of on farm profitability constituted the major effort in the
evalustion. Benefits from use of the model in commercial piggeries to improve
other hushandry practices (for example the environmental conditions in a shed) were
jgnored beeause of the diffieulty if accurately specifying u typienl praetise icross the
industry. In Figure 2 the steps involved in deriving the net benefit per pig as a result
of better formulated feed rations are summarised.

To determine the benefits aceruing to the use of the AUSPIG model as a result of
improved ration formulation the pig herd was divided into high, average and low
performing genotypes, e derived by Bradley 11992). High performing genotypes
display high growth rates, efficient feed convession and a low propensity to deposit
backfut. The Australian herd was assumed 10 comtain 5% high, 65% average und
30% low performance genotypes, The genetic background of the pig largely
determines the partitioning of protein and energy. The ability of each genotype to
portion feed into lean tissue growth was specified in the AUSPIG simulation by
Bradley (1992).

Variation in the ability of pigs to partition nutrients into lean growth is also found i
cach of the three genotypes deseribed, CSIRO (1992) used a normul distribution to
describe this variation in the ability of individual pigs within each genotype to
partition nutrients,  The variubility within each genotype wils aparegited into
fverage, above average and high performing individuals.
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AUSPIG (1992) recommended that above avernge and high performing pigs within
cach genotype should be provided with sulficient nutrients to satisfy their growth
potential,  Prior 1o this recommendation pig rations for each genotype were
formulated to only satisfy the growth potential of the average pig in the genotype
and better performing pigs did not atain growth potentinl, Te determine the benetit
from specifying rations aimed at the nbove averge pigs in ench genotype, it was
agsumed that commonly used rations and AUSPIG dietary reconnendations would
be fed to high, low and average genotype populations, The AUSPIG simulation
model generated the produetivity of the pigs on each ration and NSW Agriculture
and Fisheries (1992) April feed ingredient prices were used to cost rations  The
profitability of AUJPIG recommendations compared to commonly used raton
formulations ate outlined in Table 1 for ench genotype and type of pig within each
genotype.



Average 23 1,43
High 0,33 09 ‘ 1§
INAUSIEY s sm— ‘
“(n) In ench genolype averge porfor resent ‘ Intion, whilst ;
represent 25% and best 25%, The weighied genotype-profh § derived by applying these
sroportions to cach of the difterences, Industry: profitability is derived by nssuming 65% of the
woed 15 average, 35% low and 5% high performing genotypes, each of the penotypes and
porformance entegories were welghted 1o penerate the Industey average of $1.26 profitability
inerease per marketed pig using AUSPIG

I3

The feeding of AUSPIG recommendations gencrates the greutest profitability in
best performing low genotype pigs, as profit increases by $3.71, The industry
weighted profit increase Is $1.26. The magnitude of Industry benefits arising from
the development of the AUSPIG software is also largely governed by the adoption
of the technology. In the next section the determination of likely adoption scenario
iy detailed. The determination of potential adoption consumed a substintial amount
of time due to the influence of this parmeter on industry benefit,

(b)  Adoption

The profitability of adepting the AUSPIG system is estimated from the perspective
of the avernge national farm described in APC (1991) with 45 breeding sows, main
line commereial production unit of 200 sows, and corporate preduction unit with
5000 sows to determine the segments of the pig industry most likely to adopt the
AUSPIG system,

In the evaluntion AUSPIG Iy assumed only to affect performance of the marketed
pig and all other facets of the production process are ussumed to be similar
regardless of adoption of the AUSPIG system. The potential of the AUSPIG system
to optimise other husbandry practices and improve profitability in addition to that
generated from improved ration formulation is likely to oceur. Benefits described in
this analysis are likely to be n conservative estimaie of the value of the AUSPIG
madel, The AUSPIG current single user price is $9000 and it is assumed sideline
and muinline producers would only purchase o single loense, The corporate entity
would most likely purchase two licenses for use neross the estimated 5000 sow
breeding herd, |
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enterprise. PRC (1990) galned o sample breeding sow per faim mean of 370 in &
survey of 23 pig producers in 1989, Whan (1992) indicated that at least 150 sows
must be mainmined and 50 plgs marketed weekly for profitable muinline plg
production. o sccommodate the variation in operating size, the not present value
of farmer Investment in AUSPIG was viewed from the perspective of the sideline
(45 sows), commerginl (200 sows) and corporate producer (5000 sows),  This
appronh was pursned so potentinl sogments likely to adopt AUSPIG could be
identified.

APC (1991) estimated each sow has approximately 2,14 liners annually with an
average ltter size of 10,1 piglets bom alive. In 198990 the uverage number of pigs
sold per sow annually was 14.45 when mortalities prior to murketing were
incorporated (APC 1991), The number of sows required to generate o positive net
present value on the license (o use AUSPIG is presented In Figure 3, The profit per
pig murketed used was $1.26, cost of the single user license {s $9000 and the
breeding herd productivity deseribed above was evident on the famm. The benefit
stream was projected forward 10 years and subjeet 10 4 discount rate of 10%, 1t ls
evident that 50 10 60 breeding sows are required for the investment in AUSPIG to
generate 0 positive return, Most of the sideling enterprises generally have less or
similar sows than this number. 'The large number of producers aperating piggeries
to supplem. .1 other enterprise income would not be likely to purchase the AUSPIG
software,

The astimate of return presented in figure 3 was based on o wm-off of 14.45 pigs
per sow annually, This estimate of urn-off was unlikely to be observed an mainline
commercial and corporate piggeries during 198990,  Full time pig producers
manage the breeding herd to obtain higher wrm-off of pigs per sow annually. A
PRC (1990) survey of 23 piggeries In 198990 galned o sample mean of 18,64 pigs
turned off per sow,

The sensitivity of net present valoe of the AUSPIG {nvestment over i 10 year perlod
at 10% diseount to the number of plgs wimed off per sow Is depleted in Plgure 4.
Phe Investment is displayed for the sideline and mainline producer, At all levels of
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Pigure 3: Returns on AUSPIE investment by the number of breeding sows carried ¢
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The corporute producer not presented in Figure 4 would gain a positive net present
value of $530 thousand at o 13 pig annual turn-off per sow, and $899 at an annynl
turn~off of 22 pigs per sow. The net present value was estimated using  discount
rate of 10% and benefits projected over a 10 year period. 1t was nssumed that the
corporate producer would purchase two AUSPIG user licenses. The substantinl
returns on the investment by corporate producer suggost 8 high adoption of AUSPIG
by this segment of the industey,

The Australinn pig ment industry is chureterised by u refatively high degree of
concentration and vertical integration, In 1990 approximately 30% of the industry
production of plg ment was derived from n fow very large and sophisticpted units
(APC 1991), 'The growth in the corporte plg production s o-sector has been
relatively rapid ns only 18% of the pig Industry was corporate owned in 1985, The
large tum-off of pigs and technionl expertise of staff employed in these units would
fucilitate profitable purchase of the AUSPIG system. The remaining 70% of the



ity ] ymed o be lbw by smalv ‘produ ers. Adbpbbn of mc
model would also be constrained by the level of technical expcrtise and management *
skills required to operate the .systc:m efficiently,

Figure 4 Sensitivity of AUSR"IG investment to pigs marketed per sow annually
SNPY,

mainline
sideline

13 14 15 16 17 18 19 20 21 22
Pigs marketed persow

In the evalyation a base adoption was developed which had a ceiling of 30% and
accounted for the majority of corporate piggeries and u portion of commercial
enterprises who could adopt the AUSPIG model. A second scenario not outlined in
this paper utilised a ceiling of 60% and incorporated pig producers who could
indirectly benefit from AUSPIG recommendutions through consultant advice an.
extension programmes. Maximum adoption was assumed to be reached after 3 years
from the commercial availability of the software,

(¢)  Distribution of benefits

Although pigment production is luréely geared for the domestic market, an Bdwards
and Freebairn (1982) analysis of the distribution of productivity gains between
producers and consumers was carried out. Only a minimal level of effort was
required to include the distribution of gains between consumers and producers a5 a




 and sipply elastioities were derived frorh
(1991) respectively.

(2)  SIROLAYERS

The SIRO CT and CB layers are o genetie subling of hens derived from selection
within the CSIRO Epgatron research project, The Eggatron resedrch project was
cstablished in 1959 with the aims of increasing egg production beyond the
conventional bartier of one ovulation per 24 to 25 hours, to investigate relevant
genetic correlations with other production traits and to funiher the understanding of
physiological and endocrinological parameters governing sclection responses
{Sheldon 1989).

In 1980 a collaborative research and development project was begun with Australian
Poultry Ltd predecessors (Sheldon 1989), At this time, the SIRO CT and CB
sublines which had been developed under the Bggatron project were further
improved so that they would be commercially viable, With the exception of 1984,
industry field trints-of various genetic lines available o commercial egg producers
showed that the SIRO CT and CB layers had improved feed efficiency, increased
egg production and decreased average egg weight when compared to genetic lines
_ which were available at that time,

Australian egg production was estimated at 195 million dozen for 1989/90 with a
corresponding farmgate value of $260 million (Australian Council of Egg Producers
ACEP, 1991), The majority of eggs are produced for the fresh shell market, with
surplus production being processed Into egg product. NSW is the largest state
producer of eggs accounting for 70% of Australian production, followed next by
Victoria which accounts for around 20% of annual production, Production areas are
typically in close proximity to cities where the availability of water, elecricity and
markets fucilitate viable production (ACEP 1991),

The White Leghorn and Australorp crossbreeds are the two most popular egg-
producing breeds in Australia. Intensive cage systems uocount for 95% of totul egg
production and are chaructarised by a high degree of capitalisation. Laying hens,
purchased as one day old chicks or 18 week old pullets, produce on average 21-22




dozen eggs ncross period of 1214 months after
abattoirs and processed into poultry bys
hens they are fed specially formulated diets which are serude n-an,
elements, subjected to standardised day length using. nrnﬁcial light and controlled '
temperature $o as to maximise egg production. Eggs are priced according to their
size (grade), and the major variable costs of production which are incurred by
farmers are the purchase of feed and Feplacement stoek.

The egg industry had quota armangements in place from 1948 to 1989 in order to
increase producer returns, improve market efficlency and ensure market stability
(BAE 1983). 'The NSW ¢gg industry was deregulated in 1989 and other states have
been moving in that dircetion. The imposition of quotas on production restricts the
extent to which industry gains from the adoption of cost-reducing technologies can
be realised and modifies the distribution of welfare gains between consumers and
producers that would otherwis~ oceur in an unregulated environment, '

Key assumptions used in the study
(@) Derivation of on farm benefits

Egg production by hens has improved over the last 30-40 years through improved
management and careful breeding programmes. The selection of hens for improved
performance 1 a particular environmen becomes more difficult as time passes and
vartability in the flock diminishes. A breeder is thought to have reached u selection
plateau when production gains as a result of selection become marginal (CSIRO
1980).

Poultry breeders have increased hen production 1o 150-250 eggs in the first year of
lay, but have failed to breed birds capable of producing more than one egg in a day.
The Eggatron project was set up to break through the physiological barrier of one
egg per 24 hours and thereby improve the production efficiency of hens. The
ovulatory cycle is significantly controlled by day length and CSIRO scientists were
able to manipulate the light environment in conjunction with other novel
environmental modifiention methods to identify poultry with a genetic tendeney for
higher production other vise masked in & normal environment. White Leghorn and
Australorp lines with un observed shorter mean interval between eggs luid in a clutch
were used ns the basis for the environmental modification experiments (CSIRO
1980)
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months after which time they are $old to poultry abattoirs and processed into poultry
by-products. Throughout the production life of hens they are fed specially
formulated dicts which are high in crude protein and trace elements, subjected to
standardised day length using artificial light and controlled temperaturs so a5 to
maximise egg production, Bggs are priced according to their size (grade), and the
major varinble costs of production which are incurred by farmers are the purchase of
feed and replacement stock,

Figure 5:  Major components determining farm level profitability of
_¢gg production
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The major components given in Figure 5 were esy mated to the level indicated, und
farm level profitability of the SIROLAYERS is given in Figure 6. The determinants
of profiwbility used in the analysis were rearing costs, layer feed costs, egg
production, value of eggs produced and the return on the sale of spent hens, Gross
margins were calenlated for SIRD layers and the for the rest of the industry. The
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[“igm‘c 6 shows that the SIRO CT and CB layers were more profitable egg pmduc;ing
strains than the industry average before 1990 with the exception of the first year of
release of the CT line. The performance of the CB layers in the NSW Agriculture
1090 layer triul combined with the cost of feed and egg prices resulted in CB layers
being less profitable thun the rest of the industry in 1992, Tt must be noted that since
the deregulation of the NSW egg marker the gross margin for egg producers: hus
diminished dramatically (Horn 1991), The 15% reduction in profitability associated
with the SIRO CT layer only represents, however, o 48¢ per bird reduetion in gross
margin. ‘The reduced profitability of the CB layer was atributed to reduced egg
price and poorer feed conversion efficiency, SIRO CT layers have shown increased
prafitability over the rest of the lndustry in the range of 2% to 14 %.

Figure 6: Overall difference in farm profitability of CSIRO birds as
_compared to rest of industry birds
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(b)  Adoption

mpaud qu tzk‘ly (0] a!mngm emnomia mnditimts Brecanse m‘ the a!mn lii“c. cy;:la m 1
Jayer, From 1992 onwards it was ussumed that the profitability of each subiline
would be maintnined.

(¢)  Distribution of benefits

Beoause of the egg industry regulation which existed in 1984, and through to 1992 in
sonje states, it was niegessary to construct both a regulated industry model and a
competitive industry model. The regulated industry model was derived from studies
by Alston (1986), Bdwards and Freebair (1982) and Strong et al (1990) and the
competitive model based on the framework developed by Edwards and Freebairn
(1982). In the regulated model, as it was assumed that industry supply was perfectly
elastie, productivity gains would be eaptured by producers in the form of guota
rents.

Case study results summary

Fvaluation results for each of the cuse studies considered in this paper are reported in
Table 2 below. For the AUSPIG decision support software the net present value of
research and development expenditures was estimated at §9m, compured to $42m for
the SIROLAYER technology. In both evaluations the quantification of benefits per
head of stock required the greatest effor, accounting for over 75% of he time
alloeated to the svaluation,



Sensitivity of estimated pay off to changes in key assumptions.

In the previous section the economic pay off from the research and development of
AUSPIG decision support software and SIROLAYER technology were estimated,
These results were used as o base from which changes in key assumption were
examined. The value of undertaking such a sensitivity analysfs is that it provides an
indication as to where effort should be dirceted when undertaking projeet
evaluations. However, given the differences which exist across ex-post project
assessments, only brond generalisations are possible here, In Table 3 the impact on
estimated net present values of increasing the value of Rey variables by 10% is
reported. The key variables considered include project benefits, adoption levels and
rate and the diswribution of gains across producers and consumers,

In Tuble 3 the sensitivity of evaluation results to changes in key assumptions is
tested, For the AUSPIO case study evaluation both changes in the distribution of
genotypes and pig performance were examined, The sensitivity analysis involved
assessing the impact of a 10% shift of genotypes out of the middle group to the
tower end of the distribution and a 10% shift from the middle group 1o the higher
end. The profit per pig (see Table 1) was changed in line with the different
distributions eonsidered, Likewise, the proportion of average, above average and
best performing pigs in a herd was ehanged and the project NPV recaleulated. In all
cases, the impact of the 10% change on the estimated project NPV was minimal,
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The sensitivity of on farm benefits was also tested for the SIROLAYER 1echnology.
For each of the major component (see Figure 4) u 10% increase in vulue was
considered. The estimated project NPV was found to be highly sensitive to changes
in pullet redring cost, lnying hen cost and egg rewens, In the ease study gvaluation it
was found that feed cost was the main expense In pullet rearing and laying hens, and

hence these costs have & major impact on the aceuracy of the evaluation,

A sensitivity analysis was also carried out on the derived on farm benefit. For the
AUSPIC case study, o 10% increase in estimated non farm benefits resulted in an



For both the ¢ase study evaluations, mformmim on the emxmmio..ngmmrm of on fann:
benefits was readily accessible by decision makers (in this case researchers)
themselves, Becanse the objective of the analysis was solely to assess whether-or not
the return on R&DY was worthwhile, in hindsight, there was little need for an
evaluaton to be earried out by the evaluation team, However, it was felt that o
secondary objective of the evaluation was met, that being to provide information on
what market information is relevant in an evaluation, Such information would assist
researchers and decision makers earrying out their own evaluntions of projeots in the
future, especially in prioritising the work required in estimmting project benefits,

Sensitivity analysis was also carried out on the level and raie of uptake of the
technologies, As shown in Table 3 and as expected, the assumed maximum level of
adoption has o mujor impact on estimated  ~eformance measures (NPV), The time
required to derive adoption figures for th JIROLAYER praject was minimal as
market information already existed. However, a simplifying assumption was made
that the use of the SIROLAYER birds by industry past 1992 would be maintained at
the 1992 levels, Jt was deelded that the effort needed to firm adoption estimates
further was not justified. In contrast, there was no market information available on
the adoption, and likely adoption through time of the AUSPIG software technology.
To derive an estimate of maximum adoption considerable time was spent on
examining the profitability of the technology across different types of piggery
operations. Although realistic bounds could be placed on the adoption parameters, it
was felt that considerable uncertaioty still existed and that the scope for error was
still quite large.

The final arey of uncertainty that was tested was the distributional impacts following
adoption of the technologies by indusiry, For most agricultural commodities there
exists n substantial volume of literature from which information on the distributional
consequences of productivity improvements can be assessed. This information can
be easily incorporated into project evaluations with the use of simple spreadshee



ymduéers in n .ncius;j;‘*, whole. when,
largely exported are c:omwwcd) It was fouird that ﬂismhmional can«sids,mtions '
could be brought into the evaliations with miniraal cffom

Conclusions

An attempt hins been made in this paper 1o eviluate some ex-post evaluntions carried
out in CSIRO's Institute of Animal Production and Processing, If the sole objective
of these evaluations was to demonsteate whether or not the research investment had
been worthwhile, then it is likely that these evaluations were over resourced. On the
other hand, given that the objective was also to demonstrate the methods used in
project evaluation and to provide information for future evaluations in this aren, then
these evaluation may have in part met these goals, In carrying out the evaluations it
was found that the estimation of on farm benefits required the greatest effort, and
that substantdal trode offs between effort and sccuracy could be made, towever,
without such effort the direction and magnitude of such errors would remain
unknown.

Three major parts of an ex-post (or for that matter an ex-unte) evaluation were
ideniified. These were the estimation of on-farm (unit level) benefits, adoption level
and rate through time and the distribution of benefits across different indusiry
groups, The derivation of on-farm benefits auributable 1o R&D will continue to
remain the key part of projeet evaluation, and the use of evaluators with considerable
background knowledge of the industry being considered is really a prerequisite.
Because of the considerable market knowledge usually held by the researchers and
developers of the technologies being evaluated, they are in a prime position to
undertake the evaluations themselves, Bxposure to methods of nssessment will
increase thelr capability 1o carry out project evaluation on a routine basis, or as purt
of their ongoing project management responsibilities,

Adoption levels and rates used in ex-post evaluations are mujor determinants of
project pay off. In cases where linle market information exists on uptuke of
technologies by indusiry, a considerable amount of effort is required 1o derive
menaningful boundary estimutes. Substantial more work in the area of technology



cf pmjz:ct nvaluhﬁon m L the o praduct atfributes
sought by different groups of poientiul adop ,,_,rs.ol’ diffe‘ ¢ twhswlpgius.

The finnl aten requiring some effort in the conduct of ex=post evaluations was the
estimation of the distribution of benefits between different groups in an indusiry,
Such effort Is only required In cases where profect stikeholders form only one part
of the industry, However, given the volume of itiformarion which exists on the
distributional consequences of productivity improvements in Austealinn agricultural
industries, the effort required to incotporate distributionnl consequences s a
reladvely trivinl exercise,

It has baen the aim of this paper to look closely at methods of ex-post project
evaluation and see what lessons can be learnt from them, It is our believe that project
evaluation can be undertaken to a greater extent by reseerchers and deeision makers
themselves, and that the gains from internalising project evaluations will deliver
substantial improvements in future project selection, The more eritical and
widespread evaluption of ex-post evaluntions will increase the benefits that
researchers and decision makers gain from such evaluations,
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