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» Tilg Fassarch Council (PEC) (now ths Pl
tion) apent $1.6 million in 198 on
developmant activities in the pork and bs H
i1 wsre to fund research and development
! : ng %&M commrcial ng o

industry and to the co
by & producer levy on pige
contribution from the Cowm

Corporation (responaible for Moweat adwv ; o3
million on promotion in 1986/7 (Ball iz, | thuy are aiso
funded by producer levies at the polnt slsughter, Our obisctive i» to
analyse and compars the returna to pig preducers from different RED and
promotion strategles within a consistent framework, using 1987 dats a3 & base.

Mullen, Alston and Wohlgensnt (1989) have completed a similar study of how
Zustrallan woolgrowers benefit from on- and off~fars RLD itios. fhey
found that the Australian wool industsy is likely to galn wore from @ cne per
cent reducticn in the cost of producing wool than from & one par cent
zeduction in the cost of procwssing wool, As Isportant aspect of thelr study
vas an examination of how substitution in wool processing inputs i flusnced
the distribution of returns from wool production snd procesaing t Lo Ling .
¥hile in the pig industry we are locking at the sams ye guestions as in
the wool project, the different structure of the plg industry glves rise to
soma interesting questions,

The plg industry has two sepsrate sectors - producing fresh pork and processed
pigmest or bacon. We refer to these two ssctors as the pork and bacon
sectors. There are opportunities for consumers and producers to switch
batween these two products in response Lo price changes. The extant of
substitution is espected to have 2 large influence on hov the producers and
consumars of pork and bacon benefit from different typas of RED and promotion,
Such a range of subatitution opportunities hes not been fully examined in past
studies of thiz nature.

kel

Az mentioned the Australisn pig industry has two distinor sectors producing
pork and bacon, These two sectors are Linked by substitution in consumption
and jointness in fsrm production.

The msnufactucing or procesaing sector is thought of as two separate sectors
for the pork and bacon industries, and vses manufacturing inputs and suitable
plgs to produce pork and bscon. The production functions can be written as
{definitions of sysbols are given in Tabile 1):

2, Qo = 6,00, X

1Z wo assume that both these sectors are characterised by conatant returna to
scale then the cost functions related to these productien functions are:

3: c* - Qﬁaﬁ"”‘# “q)

4., Co = Oue Byl %,)

Based on these production and cost functions the systes of eguations
describing the pork and bscon industries can be weltren aa:

5. Qy - Qﬁ{muﬁ Pys “ﬁ’
é. Qy = Q*‘PM Py W)
To By Byl W




S, X = G,k Hy)

10 % = QB W)

e K = Oyl )

12 ¥ = Quell¥yy W)

13, W, w Wik, T

15, X, + % o= X (W, T

16, W, = X0, Ty T

Equations § and § represent the retail demand for pork and bacon and allow
substitution in consumption. The N, terma are sxogenous demand shifters such
a5 promotion, changes In the price of other weats, population changes etc,
Equations 7 and & axe the squilibrium conditions that product orice aqguals
parginal cost which aquals minimum sverage total cost when the insiarey iy in
equilibrium, Their form reflects cur assuwption of constant returns tu scale.
Equations 9, 10, 11 and 12 are output constrained input demend functions, Ths
demand for manufacturing inputs iz calculated separately for the pork and
bacon sactors in squations 11 and 12,

Equations 13 and 14 show the supply of manufacturing imputs to the two pig
industries in price dependent form. Equations 15 and 16 represent the supply

of plgs at the farm levol. New technology that reduces the cost of growing
porkers and baconers is ropresanted by T, and T,. 1In the long run pig

producers can awitch batwesn the production of porkers and bsconers. Hence
farm prices of these pig types are expacted to be closely relatsd (equation
16) and the total supply of pigs at the farm lavel, X,, responds to either ¥,
directly {equation 15) or to W, indirectly through equation 16, Hence the

supply of cach type of plg is more elastic than the supply of #ll pigs bscause
each industry can expand production by bidding piga away from the other as
well aa through increasing the total number of pigs produced,

However this specification doss not constrain porkers and baconers to be
perfact substitutes in the production of pork and bacon products, The
specification is consistent with Gardnax’s (1979) more general mode) of supply
in interdependent markets wizh the axception of the assumption that feed and
young pige sre used in fixed proportions in producing porkers, X, and
baconers, X,, The rationale for our approach is that when we aggregate
production data for empirical estimation of pig supply rxesponse, this
assumption of fixed input proportions is generslly mesde implicitly and hence
equation 15 is more consistent with emplricsl practice. The conseguence of
our approach is that wpfplmaaponm is biased towards zexo with the degree
of bias depending on how similar are the prices of porkers and baconers and
on the extent of input substitution posasibilities st this level,

NHote that we have a system of twalve equations and twelve unkoowns, When the
adoption of naw technology causas a small shift from an initial indostry
equilibrivm, chenges in prices and quantities can be approximated linearly by

totally differentiating equations 5 ~ 16 and converting them to elasticity
form to glive equations 17-28.

17.  EQ, = 0,,ER, + 1,.EP, + EN,
18, BQ, = M,EP, + NLEP, + EN,
19,  EP, = KEW, + KEW,

20.  EBP, = GEW, + GEW,

21.  BX, = ~K,0EW, + KOEW, + EQ,




22, EX, = -G,TEW, + G,%EW, + EQ,
23, EXy = KOEW, - KOEW,, + EQ,
24,  EXy = G3EW, = G,TEW, + EQ,

25,  EW,, = S,EX, + ET,

26,  EWy = SuEX. + ETy

27.  Z,EX, + Z,EX, = £(LW, ~ ET,)

28, EW, = ET, + 0(EW, - ET,),

where E indicates relative change (for exzmple EX, =AX./X,). The input demand
equations are based on the assumptions that they are homogencus of degree zexo
in prices, both processing industries are charscterised by constant returns
to acale, and the underlying cost functions are syrmatric, For small changaes
from an initial equilibrium, market parameters are assumed to be constant and
a0 presumption is made about the functional form taken by these oquations.

If the market parameters are known, the system of equations above can be
solved for the changes in prices and quantities caused by the impact of new
farm or manufacturing technology or a demand shift. The ostimated changes in
prices and quantities are used to calculate changes in the economic surplus
to the consumazrs of pork and bacon, the producers of porkers and baconers, and
the suppliers of procesaing inputs.

We have followed Ross (1980} in assuming that research-induced supply shifts
are parallel in the price direction and we also assume dexand shifts are
parallel. The formulae which ve use are exactly correct for parallel shifts
of linsar supply or demand curves but are only approximate for other
functional forms. The approximation errors are small for the small shifts
considered here.




 Quantity of pork consumed
Quantity of bacon consumed
Price of pork at retail
Price of bacon st retail
Quantity of porkers
Quantity of baconers
Quantity of manufacturing inputs in pork industry
Quantity of manufacturing inputs in bacon industry
Price of porkers
Price of baconers
Price of manufacturing inputs in the pork industry
Price of manufacturing inputs in the bacon industry
Demand shifter for pork consumption
Demand shifter for bacon consumption
Supply shifter for porkers

Supply shifter for baconers
Supply shifter for manufacturing inputs in porker industry
Supply shifter for manufacturing inputs in baconer industry

Elasticity of demand for product i with respect to a change in
price of product j where i and 3 are pork and bacon

Share in the total cost of pork production of input i where i is |
either the porker input, or manufacturing inputs used in ‘
processing pork

Share in the total cost of bacon production of input i where i
is either the baconer input, or manufacturing inputs used in
processing bacon

Allen elasticity of substitution between porkers and
manufacturing inputs in the manufacture of pork

Allen elasticity of substitution between baconers and
manufacturing inputs in the manufzcture of bacon

Inverse of the elasticity of supply of manufacturing inputs

Elasticity of supply of total pigmeat with respect to a change
in the farm price of porkers

Share of total pigmeat production of pnrkers and baconers

Elasticity of price transmission between the farm prices of
porkers and baconers

Share of total retail revenue from pigmeat to the pork and bacon
_induseries




Paramoter Values
Gains from RED and promotion depend on the parameter values which we have
selectad after reviewing econcmetric studies, and on the basis of economic
theoxy.

Price and Quantity Values

The comparison of technologies and promotion was based on pondaction levels
and average prices in the pork and bacon industries in 1987, The quantities
of pork and bacon consumed and produced were ewxpressed in retall carcase
equivalent terms, The quantity of pork produced was 113 595 tonnes and the
quantity of bacon was 161 253 tonnes (Ribic, McGrath, Strong and Griffith,
13990) . The farm prices of pigs are dressed carcase prices at auction adjusted
to zetall equivalent weights using price spread calculation procedures
following Griffith, Strong, Green and Freshwater (1990). In 1987 farm prices
averaged $1.72 per kilogram for pork and $1.73 per kilogram for bacon (MIA,
1988) . The retail prices for pig products are weighted average prices of
retail cuts and averaged $4.11 per kilogram for pork (Griffith et al, 1990)
and $7,20 per kilcgram for bagon {ABS, 1988).

Ratail Ravanue Shares

The retail revenues from pork was calculated by multiplying consumption of
pork, 113 595 tonnes, by price of pork, $4,11 per kilogram, giving $467
million, Similarly the retail revenue from bacon was calculated as 161 252
tonnes by $7,20 per kilogram giving $1 161 million. The total retail revenue
from pig products in 1987 was $1 628 million, 'The share of total retail
revenue to the pork industry, W,, was 0.29 ($467m/$1628m)., Hence the share
of total retail revenue to the bacon industry i, was 0.71 ($1161m/$1628m),

Because we have assumed constant returns to scale, total cost equala total
revenue at the manufacturing level, Hence, the share of porkers in the total
cost of producing pork, K, was 0,42 in 1987 and was estimated by dividing the
price per kilogram of porkers, $1,72, by retail price of fresh pork $4.11,
This loaagraas, the share of manufacturing inputs used in the processing of pork
K, as 0,58,

The estimated value for cost shares in the production of bacon was calculated
in the same way, The average annual auction price for baconers in 1987 was
$1.73 per kilogram. This was divided by the retail price of bacon, §7.20 per
kilogram giving a value of 0,24 as the producer share G, and thus the share
of manufacturing inputs G, was 0.76. '

Physical Shares

The physical share of porkers in total pig production was calculated by
dividing the quantity of pork produced by the total amount of pig products
giving 2, as 0.41. This left the physical share of baconers 2, as 0.59,

Demand Elasticities

Past econometric estimates of demand elasticities in the pig industry were
genera,lly made using single equation rather than systems approaches and this
3 perhaps why we have found it difficult to arrive at a set of demand
elasticities that are consistent with each other and with published estimates,
Estimates of the own price elasticity for pork range from ~0.78 to ~3,29
{Griffith and Burgess (1983), and Pender and Erwood (1970)). Estimates of the
own price elasticity for bacon have been made by Griffith (1985), Griffith and
Burgess (1983) and Hill (1968) and the long run elasticities range from -1,98
to -1.22. Only one value for the elasticity of demand for pork with respect
to the price of bacon is available in Griffith (1985) and this is 0.35, Four
estimates are availabla for the elasticity of demand for bacon with respect
to the price of pork (Griffith, 1985) ranging from 0.32 to 2.86,

Using these empirical estimates as a starting point we have attempted to
derive 2 set of demand elasticities that are theoretically consistent with
each other. For the own price elasticities of demand for pork and bacon
products, we used the averages of the ranges of the published estimates, =-2,0
and =1.6 xespectively.
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rﬁ' wa suppose that sggregate retail demand slasticity for all pigmeat is =0.8
then - :

Symmetry lmplies that W, = B/l * Ty
= 0,71/0.29 * Ny,

Substituting the symmetry relation for T, and the yaluss f£or Tuye My 2, add
Z, into the equation above yields ¥, = 0.6, Hence by the symmetry relation
N = 1,47, In comparing these values with the empirical estimates discussed
earlier it can be seen that apart from the value for M, {(for which there is
Oﬂ%!{m:n@ value) these elasticities are within the ranges of the empirical
estimates, :

Supply Elasticities

There are only a few studies that have looked at supply elasticities in the
pig market and there are no separate supply elasticities avallable fer pork
and bagon, Griffith and Gellatly (1982), Griffith and Burgess (1583) and
Griffith (1985) providad estimates for elasticity of supply of pigs ranging
from 0.36 to 1.38. We have assumed that in the long run the elasticity of
supply of pigs in aggregate is 1,5. The two plg types are more elastic in
supply than this because supply increases arise from an increase in total
production and by switching from one pig type to another in response to
relative price changes.

Elasticity of Price Transmission

The farm prices of pigs for the pork and bacon industries are expected to ba
clesely related as producers gswitch between industries in such a way that the
marginal profit from producing pigs for the pork industry equals the marginal
profit from producing pigs for the bacon industry. The price relationship is
expected to be influenced by differences in fesding costs and by price
differentials for qrality and could be economstrically estimated using a
specification of this nature. ‘

Alternatively if we assume that the supply of processing inputs is perfectly
elastic, the elasticity of price transmission, ©, can be approximated as the
ratio of the value of a porker to the value of a baconer, which for average
pricas and weights in 1987 was 0.76.

Rlasticities of Input Subotitution

He do not have estimated values for the twe Allen elasticities of substitution
between pilgs and manufacturing inputs in the production of either pork or
bacon. Commonly it is assumed that in processing the farm input and the
manufacturing inputs are used in fixed proportions, But it is ppssible for
there to be input substitution in cases where there is a choice between
production technologies which use inputs in different proportions. Mullen,
Wohlgenant and Farris (1368) in their study of the US beef industry showed
that even a limited degree of substitution batween cattle and marketing inputs
had a significant impact on the distribution of surplus gains between
producers and consumers. It is expected that the slasticity of substitution
between inputs for pork, ¢, is small and we have used a value of 0.1, In the
case of bacon the elasticity of substitution, %, is also expected to be small,
although more elastic than for pork, as there is more flexibility in the
inputs uwsed to produce the various outputs such as bacon or ham, A slightly
higher value of 0.2 has been used.

Elasticity of Supply of Manufacturing Inputs
We have assumed a highly elastic supply of manufactusing inputs to both

industries at 20, consequently the inverse of the supply elasticities of
manufacturing inputs, S, and 8, is 0.05,




VOuh p:ice‘élaSticiﬁy
Own price elasticity of demand for bacon

Elasticity of demand for pork wrt price of bacon
Elasticity of demand for bacon wrt price of pork

Own price elasticity of supply of pigs

Inverse of elasticity of supply of manuf inputs for pork

Inverse of elasticity of supply of manuf inputs for bacon
Elast of price transmission between farm prices of pigs
Elast of substn between pigs and manuf inputs in pork
Elast of substn between pigs and manuf inputs in pork
Share of pigs in cost of producing pork

Share of manufacturing inputs in cost of producing pork
Share of pigs in cost of producing bacon

Share of manufacturing inputs in cost of producing bacon
Share of porkers in total pigmeat production

Share of baconers in total pigmeat production
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We are interested in examining how industry participants are affected by six
different types of technology or demand shifts, These comprise new technology
in the production of porkers and baconera (ET, and ET,), new technology for
the processing of porkers and baconers (ET,, and ET.) and promotion of pork
and bacon (EN, and EN;). In order to compars the impact of these different
scenarios we need to establish the size of the demand and supply shifts. One
poasible approach which has been used in previous studies of this nature, for
a;tabli:hi"n'g values for these shifts, has been to set all the changes to one
per cent.

However, starting with the pork industry, our approach has been to compare
shifta in derived demand for porkers from promotion and new processing
technology with a shift in farm supply from new production technology, that
would result in a five cent shift in farm price at the initial equilibrium,
Hence we are comparing supply and demand shifts that change farm price by five
cents at the initial equilibrium before industry can adjust to the new
technologies either through input substitution or through induced supply and
demand responses in the bacon industry. We need to estimate the extent of
chang_ez in the exogenous demand and supply shifters that will allow this
comparison.

The five cent shift in the farm price for pigs needs to bhe calculated as a
pexcentage in order to estimate the extent of changes in the exogenous demand
and supply shifters that will allow the comparison of these three shifts, The
farm price of porkers was 172.2 cents per kilogram in 1987. A five cent
reduction in price is equivalent to a reduction in ET, of 2.90 per cent. ET,
assists in determining the values for the other twe shifts, ENy and BTy,

The relative change in retail price that will give a five cent change in price
at the initial equilibrium is given by:

EP, = ET, * K, (Since K, = W,/By)
This price change is converted into a xelative change in quantity demanded at

xet;il, ENy, by multiplying by %, the own price elasticity of demand for
pork.

ENp = M * BT * K
= -2.4 per cent

Now we want to determine the value for the processing shift in the porker
industry, ET,,, The relative change in the price of processing inputs that
results in a five cent change in the price of these inputs at the initial
equilibrium is given by:

ET,, = ET, * K,/K,
= -2.1 per cent

By a procedure similar to that used for the pork industry we are also able to

derive values for exogenous shifts in demznd and supply for the bacon industry
as a result of new technology or promotion.

A five cent reduction in the farm price of baconers from 172.6 cents is also
equivalent to a relative price change of -2.9 per cent. From this start we
determine the other shifts for the baconer industry resulting from ney
technology in the processing of baconers, ET, and promotion of bacon
products, EN,. The equivalent changes in prices at the retail and farm levels
are given by the following formulas: '

EN, = ETy * Gy * 1
= 1.1 per cent
ET.,b - ET;, * Gh/ G,.

= -0.9 per cent




General Approach

The estimation of changes in economic surplus is complex because there are
linkages in supply and demand betwaen the two separate industries - porkers
and baconers. For example the farm supply of porkers shifts out to the right
directly as a result of new porker production technology and indirectly as
baconer producers switch to porker production, There is also a correspanding
shift inwards in the supply of baconers. Linkages in demand between the two
industries mean that consumers switch between consumption of the two products
according to their relative pricesa.

Because of these complex interrelationships we have not attempted to
disaggregate the welfare changes to pork and bacon producers, but rather we
eastimate welfare changes to all pig producers, Likewise the welfare changes
to pork and bacon consumers are not disaggregated. However we calculate the
welfare changes to suppliers of manufacturing inputs for the porker and
baconer industries separately.

Surplus to Pig Producers

We have chosen to estimate the impact of nuw technology on pig producers as
the change in producer surplus under the aggregate supply function (equation
15). The formula for new technology in the production of porkers is:

29, P8y = (WX 4HWy*X,) * (EW,~ET,/100) * (140, 5% (Z,*EX,+2,*EX,) )

The first term in this equation is the total farm value of pigs in both
sectors, The last term is the change in quantity produced of porkers and
baconers weighted by their share of total production. As explained earlier
we model aggregate supply as responding to either a change in the price of
porkers or a change in the price of baconers, which is reflected in the middle
price term. In the case of new technology in the bacon industry the price
term is (EW,~ET,/100)/0,

Surplus to Processors

The surplus to pork and bacon processors is measured in tie two markets for
these processing inputs. We can do this because new technology in production
or promotion does not cause supply chifts in the processing sector. Supply
of processing inputs only shifts as a result of new processing technology.
The formulae are as follows:

30.  MS, = Wy *Xy* (EWg~ET,,/100) * (140, 5*EX,,)
31, MSy = Wap*Xuy® (EWe,~ETw/100) * (140, 5%EX,,)

The values for ET,, and ET,, will be zero for shifts other than those related
to new processing technology. The total change in surplus to processors is
the addition of MS, and MS,.

Surplus to Consumexs and Processors

The change in surplus to all consumers and processors in both the pork and
bacon industries as a result of new technology in the pork industry can be
measured as the change in consumer surplus under the derived demand for
porkers. Similarly for new technology in the bacon industry the change in
surplus to all consumers and processors is the change in surplus under the
derived demand for baconers (Just, Heuth and Schmitz, 1982).

The general formula to calculate thes? changes is:

32. C8MS; = -WX;* (EW,~EH,/100) * (140, 5%EX,) Where i = por b

Because of supply and demand interrelationships between the pork and bacon
industries, there is a shift in the derived demand curve for pigs for all
types of technology and demand shifts. The EH, term measures this vertical
shifh in derived demand and the procedure we used to estimate EHN, is discussed
below,




Surplug to Consumers

The change in consumer surplus is the surplus to consumers and processors,
CSHSy, leas the total change in surplus to processors, MS;.

ation of Derived Demand Shifi

To estimate the change in surplus to consumers and processors from new
technology in the pork industry we need to know not only the change in the
price of porkers, EW, but also the vertical shift in the derived demand curve
EH,. This shift in the derived demand curve is not an exogenous shift that
we impose on the model as for ET,, ET,, and EN,, for example, but arises from
these exogenous shifts through demand and supply interrelationships,

The value of EH, is different for each type of technology. The vertical shift
in derived demand, EH, is estimated by making the supply of pigs perfectly
inelastic and estimating the changes in the farm price of porkers that result
from new production and processing technologies and retail demand shifts in
the pork industry. In practical terms this means eliminating equation 15, the
total supply of pigs, and making the quantity of porkers an exogenous
variable, EH, is estimated as EW, from successive solutions of the reduced
form model when ET,, ET,, 2nd EN, take values as described above.

The appropriate value for EH, is then used in equation 32 (for CSMs;) for
price and quantity changes estimated from the full model, EH, is estimated
for shifts in the bacon industry and used in a similar way to calculate CSMS,.

The following are the values for the derived demand shifts for each of the six
different indestry shifts that we consider:

EHTP" 1.16, EHT”“ 3.56; EHNP’ 3-83.1 EBTb" 4.04, EHT,I”- 4.17 and EHN};‘ 4.93

For example EHT, is the value for the derived demand shift when we consider
new technology that reduces the cost of producing porkers by five cents at the
initial equilibrium,

Rggnlt;_a of Base Run

We have examined the impact of new technologies that reduce the cost of
growing porkers and reduce the cost of processing inputs in the porker
industry and compared these two scenarios with promotion in the porker
industry which increases the price of pork at the retail level, These
comparisons are made for five cent price changes at the initial equilibrium,
The percentage changes in prices and quantities resulting from these supply
and demand shifts, as well as the economic surplus enjoyed by the consumers,
pig producers and manufacturing inputs producers, are detailed in Table 3.
Similar values are detailed in Table 4 for the bacon industry base run.

New Technology for Production of Porkers

As a result of production research in the pork industry the supply curve for
porkers shifts out to the right as producers supply more porkers at the lower
cost. The increase in production lowers the price of porkers as well as
lowering the price of pork on the retail market, leading to increased
consumption. Because of linkages between the two industries in production and
consumption, new technology in the production of porkers also causes a shift
in the demand for bacon products and in the supply of baconers. On the demand
side, the lower price for pork at the retail market causes the demand curve
for bacon, a substitute, to shift to the left leading to a decrease in both
the amount of bacon consumed and its price,

On the supply side, the production of porkers has become more profitable,
hence some producers of baconers have switched to producing for the pork
market which shifts the supply curve for baconers to the left. This decreases
the guantity supplied and increases the price of baconers which feeds through
to the retail market as a decrease in the amount of bacon on the market and
an increase in the retail price. Note that the demand and supply effects have
opposing influences on the retail prices of bacon products, In this case the
supply side effects are greater as we observe a rise in the price of bacon at




Production

Processing

Q pork consumed

2.09

2.12

Promotion

2.02

Q bacaon consumed

=0.67

0,66

0.01

P pork at retail

=-1.02

-1.04

0.28

P bacon at retail

0.04

0.02

0,10

Q porkers

2.25

1.99

1.99

Q baconers

-0.71

-0.70

"0005 ] |

Q manuf inputs for pork

1.98

2,21

2,04

Q manuf inputs for bacon

~0,66

~0.65

P porkers

~2.57

0.27

0.03

P baconers

0.25

0.20

0.53
0.40

P manuf inputs for

0.10

-1.99

0.10

P manuf inputs for

~0.03

-0.03

0,002

Consaumer surplus

393 387

6 494 800

6 241 564

$ Consumer surplus

82.5%

83.4%

69.1%

Producer surplus

585 746

1 272 375

2 503 766

% Producer surplus

17,7%

16,3%

27,7%

Manuf producer surplus

-17 686

16 021

292 566

¥ Manuf producer surplus

-0.2%

0.2%

3,2%

Total surplus

8 961 496

7 783 196

9 037 896

Total value of industry

1627890000

1627890000

1627890000

% Surplus of industry

0.6%

0.5%

0.6%
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the retail market.

The increase in the size of the pork industry leads to a shift to the right
in the demand for manufacturing inputs used by the pork industry. Converaely
there has bern & decresse in the size of the bacun industry which has led to
& shift inwards in the demand for manufacturing inputs for the bacen industry.

Undar these clrcumstances porker and baconer producers gain a surplug ag
51 585 796 per annum. Consumers of pork and bacon products gain $7 393 387
in total conaumer surplus per annum, However note that bocause thers has besn
an incresso in price and reduction in quantity ¢ CONBUMRLS
of bacon products are less well off, 7The sup it

actually experience & loss in surplus of § P ANy

demand from the bacon industry is not offset by thu increase

the pork industry.

The total surplus accruing to the whole pig industry, including producers of
plgs, producers of manufactusing inputs used in processing of g%, and the
final consumsrs of the pig products iz $8 961 496 per annum which ia about 0.6
per cent of the total value of the industry.

Few Processing Technology in the Perker Industxy

Nav processing technology shifts the supply curve for manufacturing inputs to
the right aa producers sre willing to supply more manufacturing inputs at the
lover cost, The initial effuct of lower manufacturing costs is to increase

the demand for porkers at the farm level, as processors are willing to procens
extra porkers due to the lowering in the price of processiny inputs, Thus
there is sn increase in gquantity of porkers used vhich incresses the farm
price of porkers. Even tho.gh the price of pozkers .as increased at the farm

level, thers ia still a decrease in the price of pc .k at the retsil level due
to the decrease in the cost of processing pork. The lower price for pork is
#n incentive for consumers to substitute bacon for poxk products,

Concentrating now on the effect on the baconer industry of new processing
techinology for porkers, we see a decrease in the quantity of bacon consumed
dus to the lowering of the price of pork. The shift inwsrds in the demand for
bacon also Incresses the price of bacon alightly., 7he lower damand for bacon
£lows through the aystem to a shift inwards also in the farm demand for
baconers, leading to a £all in the price of baconers. The other influence on
the bacorier market 1s the higher price paid for porkers which results in e
contraction in the supply of baconers as baconer producers switch to produciong
the more profitable porkers. The shift inwsrds in both the denand for bacon
and the supply of baconers crests opposing forces on the prices of bacon, but
a3 can be seen the supply slda fcrces override as there ore slight increascs
in the price of bacon and baconsra. The aupply and demand £¢ zces however both
contribute towsrds reduction in the guantity of baconers cn che market and 8o
it foliows that there is a reduction in the demand for and the price of
manufacturing inputs used in the processing of bacon.

The suppliers of manufacturing inputs gain an increase in their suxplus of
916 021 from naw technology in their industry, produzers and consumers gain
$1 272 315 and $6 494 800 zespectively.

Promotion in the Porker Industry

The thizd type of shock imposed on the industry is an effective gtmot;ima.l

campalgn. The first result of successful promotion in the pork industry is
an expansion In the revail dessand for pork as consumars are antouraged to
purchase more pork due to the advertising. The shift in demand is also
evident in the farm schedule for pork. The consequence of the demand shifts
is an incremse in the quantity of pork consumed and porkers uged for
processing, and incresses in the price of porker plgs and their products.
Following the shift in demand for pork there is alsc an axpansion in the
demand for msnufacturing inputs used in the processing of porkers, which
incresses the price and quantity used of theze manufacturing inputs.

Exanining now the effect of pork promation on the bacon industry, on the
supply side, there fo a contraction in the supply of baconers, 7his is due
to the higher price being paid for porkers, and producers see that porkers are
a more profitable production alternative. 7This shift reduces the supply of
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baconsra on the maxket and slso increases tha price paid for ba
On the desand aide, %3}9

the lower level of sopply. |
pork it would ke expscted
dusand for bacen as , :
However dus to tha (ross price e 39 incresss in th
led to @ »hift out in the for bacon, and & slight 1
tity of bacon consumad. # ¥e have the demand and so
sibuting to a rise in the price of Dacon &t retall, Even th
veE t f baconers in the processing sector there :
asount of manufacts c?ut used, This situntion
on dus s aubstitution of manufacturing inputs for baconers
een & substantial rise In the price of batoners.
“has resultant changes in surplus for the induatry dre an increase in consumer
sArplus of §6 241 564 per annus, an Incresse in producer surplus of $2 503 766
annum; and producers of manufacturing input 2resse An
 of §292 586 pey !

Lnputs alsp have an dnc
of 3282 ¥ gonum,  Tho total surplus to the Industry is
$9 037 098 per annum,

Vaw Technology for Ponirition of Waciners

Introdustaon of new prnductlon technology in the bacon industry lovers the
sust of supplying paws Jor bacon g0 there is a shift outwards in ti o ly
curva for thaze pigs, « decresse in the retall price of bacon, snd

the consumption of wcon, Due to substitution in consumpzion th

of bacon vausep » ahdft nwards in the demand for pork. P v orki
swltch to produsing baconers becsuss of improved profitability - he ne
technology. This caupes an inward shift of the supply curve fo £k whic
results in Increasas in the price of porkers and tha prico of pork st the
retail level, again opposing the retsil demard ahifs,

Hew technology for the production of baconera causes s shift to the right in
the damand schedule for manufscturing inputs used in processing bacon but the
lower production of porkers leads to a shifc inwaxds in the demand for pork
sanufscturing inputs. The net effect of the changes in both the gquantity and
price of manufacturing inputs Is a gain in suxplus of $256 234 per annum Yor
the suppliess of menufacturing inputs.

Producers of plgs increass their surplus by $1 291 275 per annum, Again the
los» in surplus to consusers of pork from the rise {n price of these products
is more than offsst by the gain in surplus to consumers of bacon products as
there is & total gain in consuser surplus of $18 610 000 par annws,

av Rroccssing Pschaology in the Bacossr Industry

The initiel effect of a new innovation in the processing of baconers is to
anift the supply curva for manufacturing inputs out to the right, with more
inputs being made availsble at a lower price. There is a shift out in the
damand for bavoner pigs duo to the lower cost of processing which hes 2 alight
upwards offect on the price of baconers., Even though a higher price Is beipy
paid for baconers they are able to be processed at 2 lcwer price than
previcusly dus to the new technology, which results in bacon being less
expangsive when offersd on the retali market, Consumers arxe willing to
purchase more bacon at the lower price and thus lowering their consumption of
pork due to the substitution effect.

Following the lower vonsusption of pork on the retail market, there is also
a ahift to the left in the demand for porkers at the farm leval. These demand
shifts cauge downward pressure on both the price of bacon snd the price of
Baconers. PorRter produocers are sncouraged to switch production to bsconers
because of the higher price being pald for bacuners dus to the new processing
technology. 50 in the bacon market we ses 8 contraction in demand and also
8 contxaction in wwxg* The supply shifc is sean to havae the wmost influence
duae to the prico rise in bacon at the farm and retall level. The lower level
of throughput of baconsrs ylelds en inwaxd shift in the desand for
manufacturing inputs used for the procassing of becon, resulting in a decresse
in the quantity and price of these inputs.

Following the changes in prices and quantities of varisbles in the pigmeat
industzy, emanating from new proceszing technology for the buconer industry,
#11 producers and consumers snjoy &n increase in their surplus. Produsers of
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manufacturing inputs receive an increase in their suxplus of 3347 708 per
annus, while pig apwducﬁm receive a small $405 143 per annum increase in
their surplus endi consumers again rocelve the largezt amount of surplus
increase of $11 125 Q00 per annum,

Promotion in tho Baconsr Indestzy

The final scenario that we have considered in the base run is a successful
promotionsl campaign aimed at the consumers of bacon. Changes in prices and
quantities for the plgmeat industry are smaller for this shift than for any

of the othur shifta already considerad. The promotion shifts out the demand
curve for bacon and subsequently for baconers at the farm lavel to keep up
with retail demand for the product. The demand shifts lead to increases in
the consumption of bacon and uss of baconers #s wall as increases in the
prices of these two products. 'The quantity and price of manufazcturing inpucs
used in the proceasing of bacon is increased as there is also an outwards
demand shift for these inputs as the number of baconers processed increases.

In the pork industry there is u sh.ft to the left in the supply of porkers as
plg producers switch to the production of baconers, The contraction in supply
of porkers pushes the price of porkers up. On the demand side thare is a
ahift to the left in the demand for pork as consumers switch their preferences
to the consumption oi bacon due to the promotion. The demand shift for pork
would suggest that the price of pork at the retail level would decrease.
However we cau see that there has in fact been an increase in the price of
pork, showing that the contxaction in the supply of porkers lifta up the price
of porkers at the farm level and flows through to an increase in the price of
pork at the retail levael. Due to the reduced throughput of porkers there is
an inwazds shift in the demand for manufacturing inputs used for pork, which
gncru‘waf the quantity of manufacturing inputs used and the prict of thess
npute,

In terms of increases in surplus due to promotion of bacon, the consumars gain
the most with a value of $12 5289 800 per annum, Gain in surplus to producers

of pigs is $§1 668 818 per annum and to producers of manufacturing inputs is
$446 865 per annum, '

Comparing Results of Shifts in the Pork Industry

Comparing the three shifts in the pork induatry, the shift due to promotion
results in the lurgest total surplus to the pig industry of $% million,
EBrxoduction technology gives the next larxgest total surplus to the industry
followsd by processing technology. In all three cases the largest preportion
of total surplus, 69% to 83%, is gained by the consumers of pilg products,
Producers of f’ign. receive the next largest proportion of surplus from the
shifts receiving bstwaen 16% and 28%, and producers of manufacturing inputs
receive a minimal amount of the change in surplus, and even logse surplus from
new porker production technology,

In total dollar zmounts the producera of pigs receive the largest increase in
their surplus, $2.5 million £rom promotion of porkers, In terms of proportion
of total surplus, pig producers also are better off from prowotion in the
porker industry as they receive over s quarter of the total surplus,

Comparing Results of Shifts in the Bacen Industsy

The differences in total surplus between the three shifts is grester for the
bacon industry as total surplus xanges from $12 million to $20 million, This
time producticn technology gives the greatest increase in total surplus
fullowed by promotion and then processing. Consumers receive the bulk of tha
surplus with pig producers receiving the next largest share followed again by
producers of menufacturing dnputs who only receive a small amount of the
change in surplus,

In total dollar amounts producars again receive the greatest amount and
percentage of total surplus from promotion receiving an increase in their
surplus of $1.7 million. Production research returzns $1.3 million but
;pmﬂucﬁ;s& only receive a small increase in their surplus from processing
research,




technology and promotion on the lian pig industry.
been disaggregated into the fraesh ad seac )
consumption and :icj‘»intmuem P

In this paper we have reported ocur method of mﬁ:ning the impact of g"'

The indunt
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changes | turns to p pants in the Aust n pig industry from supply
&nd demand shifts due tc ology in pr uci;is)g and procassing and the
promotion of pig products. We have looked at a long run situation in which
both total industry supply responaes and the ability to switch production
between sectors is quite large,

The changes in surplus to the industry as a zesult of the demand and supply
shifts show some similarities for the two sectors of the industry, 1In both
cases a demand shift from promotion results in the highest increase in surplus
to the pig producers. However in terms of total surplus to the industry
promotion in the pork industry gives the highest rise in surplus, but in the
bacon industry a supply shift resulting £rom new production technology for
baconers results in the highest increase in total surplus to the industry,

The magnitudes of change in total surplus to the pig industry ars much larger
in the bacon sector, for example $9 milllion for a supply shift resulting from
new production technology in the porker sector compared to $20 million for nes
production technology in the bacon sector. A general result for both sactora
is that the majority of the total increase in surplun is received by the
consumers of the retail plg products, pig preducers receive the next largest
share and the share received by the suppliers of manufacturing inputs is
minimal and in one case they actually lost surplns.,

As yat we have not performed any sensitivity testa on the modsl for the
elasticities that we have used. However their influence is particularly
evident in the case of promotion in the pork industry where the bacon industry
does not experience a decrease in demand due to the rise in price of pork.
Also in this case the elasticity of substitution i{s influential as

although there was a lower throughput of baconers there was an increase in the
amount of manufacturing inputs used due to processors substituting other
inputs for the highly priced baconers. )
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