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Market Model 1
Horizontal Market
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Market Model 2
Small Open Economy
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Ma}*ket Model 3
Vertical Market
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Market Model 4
Closed Economy
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AdoptiOn
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Costs
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Dynamics
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Inroduction ta the DREAM Model

Dynamics with Import
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Results
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Results
Type of Output
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Results
Report Type
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Results
Example of Report Type
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|

Rank Results

EENI WS

8
LS

¥ X N -
Y oW L -
Sl N fﬁé 8y e ———

Sgare e |Fodue  [Consumer|Govenme [l = [tes AR |a

s : S5 R
Ny W M,
=y 4 9
25 L_,.‘ Loy
R RN T T (i) ks z
- ‘. g Y ' v H
LN} S A e 1
& YOS & R
1\.5."{‘ ‘\’k"r
,-'U\I ol |
i Lo

&pavacis



Introduction to the DREAM Model 135

Compare Results
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| Results
Text File
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Exampie of Impact Assessment on ACIAR Research
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Example of Impact Assessment on ACIAR Research
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The Gains, from Research into Tradable

Commaodities

Geoff W. Edwards and John W. Freebairn

This paper develops 3 model far asscesing the aggregate level and distribution of the
benefits of rezcach into tradable commodities. It estimates goms 1o Australio and 10 the
rest of the world from research into the wool and wheat induastries.

Key words: research and development, trade, whear, wool.

Market models bave been widely used to ex-
amine the gains from research into agricultural
commodities. Norton and Davis have recently
reviewed the methodology and published ap-
plications. Research makes possible a down-
ward shift of the supply curve, and gains are
measured as changes in economic surpius.
Many studies consider the case of a nontraded
good and assume that research affects all pro-
duction units. Only a few studies have allowed
for international trade. Some. such as Akino
and Hayami and Ramalho de Castro and
Schuh, assume that the country m which re-
search reduces costs is able to export, or im-
port, any quantity of the commodity without
icfluencing world price, Studies by Martin and
Havlicek and Sarmis and Schmitz, for example,
allow for effects on world prices via an excess
demand curve, However, in all studies known
1o us regegrch is assumed to shift supply anly
in one county.! Further, the social benefits
from research are assessed only from the
Perspective of that country.

Many situations in which assessments of the
benefits of research are required can be best
[epresented as tradable commodity situations.

Wrther, a partjcular research advance may
teduce costs for a commodity in more than
one country. Given that national governments
are likely to be more concerned about the ef-

————

G“"E"f- Edwards is a sealor lecturer and John W, Freetnim & s

m&ﬂmu ofagricultural economges. bath at L3 Trobe Unlversity,
boumne. Ausoalia

View was coodinated by Robert G. Chambers, sssociste

Astistance i tre jan of thi i

. propasstion of this paper was pmvided by

. Kacim, . Pradhan, and K. Walls and is gratefully sckpowt
i by e aythors.

oy "‘;_ﬂford and Schmic aad Scobic und Potady considersd sup

AL confined 1o a part of an industey within 2 nontraded
Eommodity frunewark,

e
e

fects of technology changes on their own citi-
zens than they are about the effects on citizens
aof the rest of the world, information is needed
oo the pational effects of rasearch when trade
and different cost changes at home and abroad
are important characteristics of the model
However. some international organizations
and perhaps scme pational governments are
interested in economic effects of research for
aggregations of countries or for the whole
world. This should be reflected in atiempts to
model the effects of research for tradable
commedities.

In this paper a model is developed for as-
sessing the aggregate level of benefits and the
distribution of benefits of research into wad-
able commodities. A disaggregated commodity
supply and demand model with separate sec-
tors for the home country, A. and the rest of
the world, ROW, is specified. Benefits (and
costs) to producers., to consumers and in
aggregate in A, ROW, and the world are as-
sessed as changes in economic surplises, Al-
gebraic methods are employed. A discussion
of the results yields several policy implica-
tions. The effect of relaxing key assumptons
is considered. The model is lustrated by es-
timating the gains to Auystralia, the rest of the
world, and the world from ressarch into the
wool and whest industries.

The Model

The mode] is a competitive market-clearing
ooe. Supply and demand for a commadity are
specified sepamately for country A and for
ROW. Warld supply and demand are obtained
by horizontal summation, These determine the

Copyright 1584 American Agriculturat Ecanomics Assaciation
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world price, which applies 10 consumers and
producers throughout the world, Exports (im-
poris) by country A ecqual imports (exports)
by ROW.

Research causes the supply curve 1o shift
dowmward in country A and/or in ROW. Ini-
tially, the shift is assumed to be parailel. This
implies equal cost reductions for all irms in a
sector. Foliowing Rose ard Lindner and Jar-
rett (1980), a parallel shift of supply is used as
8 first approximation. It does not matter
whether the research that shifts supply is un-
dertaken in A orin ROW. The benefits may be
measured net or gross of the costs of research
depenrding on whether these costs are reflected
in the price of new technology 9 producers
and, hence, in the “'with research'’ supply
curve. It is convenient, bur oot essential, to
assume initially no payments from country A
to ROW or from ROW to A in exchange for
property rights in the results of research. The
assumption of free commodity trade implies a
common price to produgers and consumers
throughout the world.

Suppose the set of linear supply and demand
equations for cotntry A and ROW are as fol-
lows:

(1) A Demand  Qaac = @ ~ bPy,
(2) A Supply D Quy = oy + BP,
{3) ROW Demand : Qun = ¢ — dPy,
(4) ROW Supply ! Qe = ye + b
(5) Market Equilibrinm: Q¢ = Qaa + Pare
= Qm + Q-'n’h

where P is price, O is total quantity supplied
and damanded, Q4 and Jg, are quantities de-
manded in A and ROW, 0,, and Q,, are quan-
tities supplied in A and ROW, b, 8, d, and 7
are demand and supply price slopes (and re-
cal), for example, that b is demand elasticity
multiplied by Q../P) assumed to bé constant,
and a,, &, ¢, and v, are the intercept terms,
which may vary over time. These equations
can be solved to determme the **without re-
search' quentides and price.

Now introduce supply shifts caused by
research-induced technological change. These
are measured as a vertical stift of the supply
curve to represent a fall in per unit production
costs. The cost reductions are denoted as %,
for A and as k, for ROW. Then, the “"with
research’’ supply equations become

{6) Qs = & + Bk + AP,

43 Qe =7 + MR+ P,

Amer. J. Agr. Econ,

where all terms are as defined above except
that the prime superscript denotes with re-
search. Equations (1), (8), (3), (7), and (5) are
solved to determine the with research quan-
titdes and price.

The effect of the research-induced cost re-
ductions on ¢hanges in economic su.rplus ina
pardcular year r can be expressed in terms of
initial quantities and the demand and supply

ptice slope parameters. Geaeral expressions
are:

conslmer gains in country A
8)  Go* = V2P = P’} (Qoar + € gal)

_s b
= Qe ¥ 5

producer gains in country A
® Gu* =¥l = (P~ P)] (@t + Q'sar)
=k -2 B - By
(- ) o+ £ (k- B

aggregate gains in country A
(10) GA=GA+ GA

= Kleer — %(th Qaad) + ‘;gt.
B, _ $ela
T7 ( ‘ n) A

consumer gains in ROW )
(1) Gu™ =W(P = P') (Qgre + Q ard)

_dig, . 46"
i Qdﬂ +'ﬁr’"v

producer -gains in ROW
(12) Gytr = ”é[kc - (P - P]] (Qm + Q,JHJ

%) e o3

aggregate gains in ROW

(13) 67 =G + Gy
= K+ 2 (Que = O + ‘2’;‘.’[,
P
+ -2_ (h‘ n) .

wortld conswmer gains
(14) Ga =G4 +?G¢;’;
world producer gains
(15) G = Gp + Gl

D&I 1
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aggregate world gain
(16) G; = pr + G(‘I.' 2

7

< 8 _ et
= kQuus + b+ £ (k: o)
(- B
+ 5 (ht H) :
where
(amn ¢ = Ak + nhy,
(18) H=b+8+d+m,

and alt other terms are defined above.
Because research is like an investment that
provides benefits gver 3 number of years, the
gross benefits of a research program will be
represented by the present value formula: -

%)) PV} = Z 4 Ge (D),

where PV([) denotes the preseat value of re-
scarch benefits to group i (where i refers to
producers, consumers, and aggregate in A,
ROW, and world), d. = (1 + 7)™ is the dis-
coant factor, and G(f) is the level of annual
benefits to gpoup i specified in previous equa-
tiens, Differsnt rates and levels of adoption of
the cost reducdons in A and ROW can readily
be accommodated via different time paths for
the k, and h, variables which cnter G{i).

Implications

The analysis has implications for two groups of
decision makers. The first is policy msakers
and tesearch administators concerned with
a]locaring research resouwrces to maximize na-
tional welfare. The second is people in interna-
tionaj agencies or elsewhere who wish to see
research being directed to increasing world
Welfare. Our analysis is conditional upon va-
lidity of the surplus measures and initially on
the simplifying assumptions of free trade,
Parallel shifts of supply curves, and free trans-
fer of technology.

Naiionat Level

Seven implications of the model for decisions

G research at the national level may be noted.

me of these implications follow from a

g?m?qanson of the disaggregated trading model

. Paper and a comparable closed econ-

oMy model (e.g., Hertford and Schmitz, Ed-
Wards and Freebaimn 1981).
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Consider fitst the relationship between the
ratio of domestic to foreign cost reductions
and aggregate domestic gains from research.
By manipulating equation (10), it can be
shownt that country A gains from cost-
reducing research? jf

k: ’?(Q.IM‘Q&G)
20 £
@ N ” Grd+mO.+B0a "
@ f‘h_' >

€ Do (Qm - Qdu]
{(e¢"Que + eq Qur + & On) Qia + €° Pon Ca )

where e,", €57, €%, and ¢, are elasticities of
supply ia ROW, demand in ROW, supply in
country A, and demand in couniry A, all mea-
sured at the initial equilibrium; and Q is initial
equilibrium quantity, with subscripts 5" and
“d'" denoting quantities supplied and de-
manded.

" Expression (21) can be used to calculate
break-even values of k,/A, above which coun-
try A gains from cost-reducing research. As an
illastration, table 1 teports such calculations
for the special case where the four elasticities
are of any identical size, When country A's
share in world production is 20% or less, the
break-even mato is approximately one-half
with no domestic consumption, approximately
ope-quarter with half of production consumed
domestically, and zero with all production
consumed domestically. Inspection of expres-
sion (21), or of equation (10}, confirms that
being a net importer of a commodity whose
coyty are reduced in country A and/or in ROW

1 This analysis disregards the final two tarms in squatien (10).
By wtanng what i3 aommally a miner part of gains to country A,
the tm?.k-svcn valucy diveussed below will be (Aormally i)

OYTITShMOATL Y,

Table 1. Minimum Ratios of Domestic to
Rest-of-World Cost Reductions (k/R) for a
Country to Gain from Research

Ratio of Domestc Consurnption
to Demestc Production

Ratdo of Domestic
Prodaction 10

World Production 0.00 025 0.50 075 L.00
0.01 0.457 0.373 0243 0.124 0.000
0.10 0.474 0351 Q231 0.ils 0.000
0.20 0.444 0.324 0.211 €.103 0.000
6.3 0.412 0.29¢ G.]18% 0.091 0.000
G40 0373 0,285 0.167 0.079 0.000

Mo C‘a;-muwd From 210,
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by research is sufficient for country A {0 gain
from the research.

The value of k/k, necessary for country A
10 gain from research for an export commodity
falls as country A's share in world preduction
increases. The orice effect of a given cost re-
duction in ROW is reduced as its share in
world production decreases. Because the gain
to country A consumers increases with the
cost reduction in ROW, the break-even k/A;
becomes less responsive to country A's share
in world production as its consumption to pro-
duction ratio rises. .

Although the break-even values of k/h, are
independent of the elasticities when these are
identical in sire, ceteris paribus, changes in
individual elasticities or slopes alter those val-
ues. For export commodities, the break-even
k./h, increases with increases in the elasticity
of supply in ROW (with 7) and falls with in-
creases jn the elasticity of supply in countyy A
{with B} and with the elasticity of demand In
country A and ROW (with b and ).

Second, a country's producers will always
gain from a research-induced paralle] supply
shift when costs in ROW are unaffected. A
reduction in costs coafined 10 & country com-
prising part of the rotal market will reduce
price less than the rednction in costs unless
demand in the market as a2 whole is completely
inelastic and supply in the whole market is
perfectly elastic. Failure to recogmize this
common sense result led Hertford and Schmitz
to imply that a country's producers of a wad-
able commodity could lose from a parallel shift
in supply confined to that country.?

Third, while producers in country A gain
less when research reduces costs in ROW as
well as their own costs, they will lose from
such research only if the cost reductions in
ROW are sufficiently larger than their owm.
From equation (9), when research reduces
£osts in country A and in ROW, the fall in unit

costs in country A net of the fall in world price
is

f B Kb+ B+ dt n) = Bk —mh
n 13}
(b+d}kfﬁ' TJUC: _ht) = 0 for hl‘—‘:-..k.‘

' Duacan gad Tisdell show that & country’s producors may toess
fromn research when the tupply shift it divergemt. However, the
Le=libond of producert losing in that case iz less for an expan
commmodity than for L nonuaded commodily, and s wery low
unless the country's shure in world prodoction it substantial,

Amer. J. Agr. Econ.
Further,

. _ P ke n
k. a >0for-E >—-———b+d+n.

The relationship between slopes and elas-
ticities may be unlized again. For the case
where country A produces one percent of
world production and the elastcities are of
any jdentical size, a vajue of 0.497 results; the
cost reduction in ROW must be slightly more
than twice as high as in country A if producers
In A are to lase from research. The break-even
cost ratio falls as A’s share m world preduc-
tion increases; this cap be seen from the
figures in the first column of table 1. Changes
in the propontion of production exported do
not affect producers’ gains or, therefore, the
break-even cost ratio. The ratio increases with
increases in the domestc and foreign elas-
ticities of demand {in b and ¢) and falls with
increasing foreign elasticity of supply {in =}.

Fourth, the fact that producers of an export
commodity and the country as a2 whole pain
less as research enables larger or more quickly
adoptable cost reductions in ROW sugpgests
two puidelines that may help a country obtain
a better payoff from research in its export-
oriented industries. The first is that research
which improves .technologies or overcomes
problems unique to the country will give a
higher national economic payoff, other things
(including the magnitude of the cost reduc-
tion) being equal, than research intostech-
nologies and problems that are also impor-
tant in ROW, Adaptive research to make dis-
coverier in other countries productive in the
local setting often may be an artractive type of
research according to the first guideline. The
sccond guideline is that producers In an export
industry and the nation will benefit more,
ceteris paribus, the harder it is and the longer
it takes for other countries to adopt i1s re-
search results,

A countyy will obtain a2 bigher payofl from
research causing a given reduction in its costs
of producing an imported commodity if the
research causes cost reductions overseas, and
if these occur quickly. (Prodocers in am im-
porting country accounting for one percent of
world production will gain unless the cost re-
duction in ROW is 2 little more than twice the
reduction in their own industry). Other things
equal, research that is not expected to reduce
costs in ROW therefors needs to give a higher
cost reduction domestically to offer the same

<
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national return as research that is expected to
lower costs in other couptries.

Sixth, with identical values f{or initial do-
mestic and foreign production and common
values for elasticities of supply and demand, a
country gaias more from research that causes
given cost reductions domestically and ir
ROW for an impocted commodity than it does
for an exponted commodity. Producer gains
are identical in the two cases, but cousimets
gzin more for the imported commodity be-
cause copsumption is larger. In the limiting
case where downward shifts in supply leave
wotld price unchanged, 2 country’s gain from
a given cost reduction is the same for import
and export commodities.

Seventh, the increase in a2 country’s eco-
nomic welfare from a given cost reduction per
unit for an export industry, even with no effect
on costs in ROW, isless than the gain from the
same cost reductiorn for a nontraded industoy
with the same initial production. When ex-
ports are large, the diminution in national wel-
fare gain due to the fall in price may be sub-
stangial if demand is inelastic. For a nontradad
commeodity, the transfer from producers to
coasumers does not affect the national gain,
which depeunds almost entirely on the size of
the industry and the size of the cast reduction
(Herttford and Schmirz). The relative advan-
tage of research into nontraded goods over
research into export commodities is ncreased
if the larter research reduces costs in ROW. A
given cost reduction for an import comrnodity
gives a larger national return than the same
cost reduction for a noatraded indusoy of
identcal size, even if the costs of producing
the wadable commodity ia ROW are not re-
duced. The margin in favor of the imparted

cammodity is increased if research reduces
costs in RQW ¢

International Leve!

The analysis also has implications for people
I Internatiopal agencies or elsewhere who
wish 1o assess research policies at ieast partly
from the view of their effect on world welfaxe.
Assume that changes in consumer and pro-
df’cef surplus in different countries are weight-
—
¥ Tha amatyals aleo po; £ -

I e sy A Ly
b ROy bm:n mw.ia';ujr::: n g ﬂ?cw 3 technologies mupm?-
Tuly in ROW. + redicerrion Em:: RO ﬁ?u;;;:ﬁi;:; ::blt:
EIPOLT induy ey,
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ed equally. A critcal technical point is that, in
geaeral, the measurement of world aggragate
gains from technological change affecting a
part of the world supply or which has different
effects om suppiy in different regions needs 10
be conducted using a disaggregated model. In-
spection of formula (16) indicates that only for
the special case where the cost reductions are
equal in the twa sectors, i.e., when k, = A =k,
does the formula collapse to

= (b + d) (B + )
G=k0Q + T K,

which can be readily measured as the area
between the *“without research’” and “'with re-
search’” aggregate supply curves and the de-
mand curve, In ajl other cases, application of
formula {16) requires detailed information for
quantities and slope ar elasticity parameters
for the supply and demand curves of the two
sectars, '

From a policy point of view, the key implica-
tion is that artempts 1o maximize national eco-
nomic rettmns from research programs and
projects may prevent significant increases in
rea] income in ROW. Scitovsky poiated out
that, becanse of effects on foreigners through
changes in world prices ~investment in export
industries is always less, and that in import-
competing industries is always more, desirable
from the national, than from the intemational.
polnt of view™ (p. 151), In the present con-
text, 2 fational iendency to allocate more re-
sources to import industries and less to export
industries than is optimal from a world view is
not the sole effect that intermationalists may
wish 1w criticize. Further reductions in world
welfare are to be expected from the incentive
in individual countries to copcentrate research
for export commodities on work expected to
have little applicability in other countries and
research for imported commoditdes on work
expected to bave applications in ROW. The
story is more complicated if the weights at-
tached {0 change in welfare from research
differ between countries or berween groups
within countries.

Alrernative Assumprions

The above implications depend an the as-
sumptions of the mode} and in some "applica-
tions some of them will not be reasonable.
Relaxing the assumption that research causes
a parallel shift of the supply curve leaves unat-
fected the change in price for a given reduction
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in unit costs defined as the '"with shift”
eguilibrium. The gains to consumers and the
losses to those nonadoptling producers com-
mon to variously specified supply shifts do
not change with type of shift.’ But the gains
to producers adopting the research are in-
fluenced. A divergent shift gives smaller, and
possibly negative, gains; while a convergent
shift gives larger gains than a parallel shift.
Apgregate world pains are largest with a
convergent shift, intermediate with a parallel
shift gives larger gains than a parallel shift.

Much world trade jn agricultural products is
influenced by tariff and nontariff trade barrjers
assumed away in the free trade model. Two
general effects of price-insulating policies in
ROW countries may bc noted. By reducing
world prices, they reduce couniry A's produc-
ton and its cost savings from research. By
reducing the elasticity of excess demand/

supply in ROW, they increase the price- -

depressing effect of research adoption in coun-
try A. Compared with the free trade model,
protection in ROW therefore results in smaller
gains to research adoption in A's export indus-
tries. The effect on import industries is unclear
because of the offsetting effects on cost sav-
ings and prices. Overall, the qualitative pat-
tern of the results stands.

Allowing for royalty payments on the trans-
fer of A's research to ROW would mean re-
ceipt of royalty peyments by A, a lesser fall in
the supply curve in the ROW because produc-
tian costs are augmented by the royalry pay-
ment, and a smaller fall in world price than
occurs with free technology transfer. These
effects increase A's return from its research
into export commodities, bul the apposing
royalty and price effects mean that its gains
from research into import commodities may
increase or decrease.

Finally, the assumption of linear supply and
demand curves is justified as an approxima-
ton. The key effect of the algabriic form on
our analysis iS the pature of the research-
induced shift of the supply curve discussed
above; the effects on changes in prices of al-

} Whilc al! producers realrze identical con1 reductions in 3 sector
experigncing = parallel supply shift {50 that nonadopters are all
qutside the tectar), & $eCtor expericocing s nonparallel shift may
have nomadoplers, Where the cost reduction is not the same for all
firms in 3 sector. cstimation of sector gAinS requires mode] dix.
AagTegatan into graups for which the cost raductjons are ideaticsl
unlesy price is unaffected (Edwards and Frecbairn 1982). The
assumptos of 4 ¢cammon coit reducdon io cuch firm is also peces-

tary with the alternative excess demand specification poted in the
inunduction.

Amer. f. Apgr. Econ.

ternative algebraic forms are unlikely to be
important.

An Application

In this section the mode) is ysed to calculate
the econormic gains from research that affects
the costs of wheat and wool production in
various ways in Australia and in ROW,

The initial equilibrium values for quantities
produced and consumed and for prices that
apply in absence of the research being valued
were taken or derived from Baresau of Agricul-
tural Economics publications. The values are
simple averages for the two years 197980 and
1980—8]1. The initial values for wheat were:

Qe = 13,300 kilo tonnes,
Qo = 423,700 kilo tonnes,
Qs = 2,500 kilo tonnes.

Qg = 434,500 kilo tonnes, and
P = §159.0 per 1oane.

Production and consumption in Japan and the
EEC were excluded from the initial values on
the grounds that protection policies in those
countries violate the free trade assumption of
the model. For wool the initial values were:

G 707.000 kilo tonnes,

Q,, = 2,116.000 kilo 1onnes,

Oas 35.350 kilo tonnes,

Qg = 2,787.650 kilo 1onnes, >
P = 2,501.9 per tonne.

The calculations were performed for a range
of values for the elasticities of supply and
demand. The elasticities are common to
Aunstralia and 1o ROW. and they apply at the
initial equilibrium. The discoupt rate used to
express future benefits from research in pres-
ent value terms was 10%. The cost reductions
from research are assumed to occur in equal
annual amounts over five years.

The value of benefits resulting from cost-
reducing research, as estimated by the model,
is shown for wheat in table 2 and for wool in
table 3. A number of observations are appar-
ent.

When research reduces casts of wheat pro-
duction by 40% in Aunstralia and leaves costs
unchanged in ROW, Australia’s benefits are
affected little by elasticities of supply and de-
mand. This is because the implied world de-
mand for Australian production is extremely
elastic. In effect, the smgll country assump-
tion is close to the mark ih this case; this also

161
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{abie 2, Gains to Australia, Rest of World, and World from Research that Reduces Costs of
rroducing Wheat (Present Values in Millions of Dollars Summed over 30 Years)

2
Cost Reduction

Cost Reduction Cost Reduction
10% in Austrafia, 10% in Ausoradia, 0% in Australia.
0% in ROW 10% in ROW 10% in ROW
Elasticitict of Supply a0d Demand
o3| 1.0 0.3 1.0 a.3 1.0 03, ta a3 .0 0.3 1.0
-0l -0l =02 -0.2 -0 -0} ~02 ~02 -0.1 0.1 =02 =0.2
Suin o Australia
Consumers $ 9 [ 9 156 310 105 285 248 300 199 ral]
Producers 1,789 1,835 1708 .40 453 165 727 303 ~).301 ~1.578% —1.043 — 1,406
Total 1,797 1,844 1,804 1,849 709 475 932 588 —1.053 — 1,228 =344 =-1,130
Sain 1o ROW .
Cunsuniers 1.347 1,633 1,078 1,498 44,415 53,880 35,608 49 561 43,063 52,234 14,519 48 042
Produccrs —-1.313 ~1,590 —1,05] -1,458 14,438 5,284 23,|49 9666 15,761 6362 24,211 1,150
Tatal 34 43 17 ) 58,857 59.134 358,757 59,227 5B.824 $59.096 38,730 53519
Suin 1o world '
Consumecrs 1,355 1,642 1,084 1,508 a4 675 54,19G 15,B13 45,846 42.3)) 52,538 34718 48318
Producers 476 245 74T - 182 14891 5,419 23,376 9,949 14460 5,334 13,169 5,744
‘Total 1.831 1.887 1B |,B9%0 59,566 59.609 $5.689 59,815 S7.971 $7.868 57,387 58,042

cxplains the negligible benefits derived from
research by Australian consumers of wheat.
Because of Ausuralia’s importance i world
wool production, world demand for Australian
wool is much less price elastic than for wheat.
Australia’s gain from a research-induced cost
reduction are therefore mote sensitive to the
clasticities than they are for wheat, The high-
cut estimate of research benefits is 22% greater
thun the lowest estimate. The difference in
Australia’'s importance in the world markets
also explains why Australia’s gains for wool
are greatest with inelastic supply and elastic
demand and smallest with elastic sepply and

inelastic demand, while for wheat Australia
gzins most when supply and demand are elas-
tic and least when they are both inelastic.
When research reduces costs in ROW as
well as in Australia, the payoff to Australia for
each commodity is much more sensitive 1o the
elasticity of supply and demand. Further, with
supply shifting uniformly throughout the mar-
ket, Australia’s gains from research for wheat
as well as for wool are highest with inelastic
supply and clastic demand and lowest with
elastic supply and inelastic demand. When re-
search reduces costs of wheat production by
10% domestically and in ROW, the gains to

Tabie 3. Gains to Anstralia, Rest of World, and World from Research that Reduces Costs of
Producing Woal (Present Valnes in Millions of Dollars Summed aver 30 Years)

Cast Reduction Cost Reduction Cost Redyction
10% ia Avstralia, 10% 10 Australia, 0% I Australia,
% in ROW 10% in ROW 10% in ROW
Elasucities of Supply and Demand
0.05 |00 005 .00 005 100 005 .00 005 1.00 005 160
-0.05 =005 ~0.40 —0.43 —0.05 ~0.05 —0.40 —0.40 —005 =005 =-0.40 —0.40
Caln to Ausiralia
Cohsomers b 18 2 14 i 72 84 35 bl 54 6 4l
Producers 1,325 1,191 1472 1.288 756 T2 13a6 437 586 —1,083 -126 -~789
Tota) 1,334 1,209 1474 L2062 794 144 1,354 492 533 —989 -—]20 =748
Qaln to ROW
grn;smnm 746 [,620 165 1,060 2983 5,887  6A) 4311 2.235 €261 497 3,212
A mjumm: ~566 -[,067 —-j26 —80Z 2,264 216 4079 1,30% 2832 1311 4,155 2,146
o 180 354 39 267 5247 5903 4,692 5.621 5067 4,972 4,852 5,158
Qtln 10 worlg
mf"“““ 755 1,43 167 1,083 3,021 S5.75% 747 4,366 2263 4315 D3 3,261
Tm{"m 759 124 1,346 486 3020 288 5375 1,746 1,268 268 4.029 1,357
1518 1,363 1,513 1,569 6,041 6,047 6322 6,112 4,519 4,583 4532 4,620
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Australia range between 26% and 52% of the
gains when costs are reduced only in Aus-
tralia. Australian consumers, who purchased
19% of Australian producton in the initial situa-
tion, benefit from the fall in price with a
worldwide research efiect and obtain 22% to
§5% of Australia’s benefits from research. The
gains to Australia from wool research that re-
duces costs thronghout the world are 12% to
92% of gatns when costs are reduced only in
Australia. Because Australian wool consump-
tion is initially only 5% of Australian produe-
tion, gains to domestic consumers are always
less than 53 million per year in present value
tenns. For both commodities Australia sus-
tains losses, though consumers gain, when re-
search reduces costs overseas only.

A very different picture emerges if one takes
an ROW perspective or 2 world view. World
gains from research that reduces costs for
wool by 10% in Auvstralia and in ROW are
approximately three times world gains for a
10% cost reduction coufined to Australia;
world gains for wbeat are some thirty-three
times larger. This highlights the possibility
that a country which maximized its own
payoff from research by concentrating on re-
search with no value in ROW ¢ounld prevent
significant increases in world income.

Conclusion

A disapgregaled market model has beer used
to examine the social bepefits from cost-
reducing research for tradable commodities.
The model is in the partial equilibrium mold
of earlier analyses. The general results of the
analym remain valid when the key assump-
tions of parallel supply shifts, free commodity
trade, free technology transfer, and linear de-
mand and supply are relaxed.

The analysis suggests that a country seeking
to maximize the social benefits from research
for an export commadity needs to allow for
reductions in those benefits if the investment
results in lower costs of production in other
countries. However, a country's gains from
research for commeodities it imports increase
with increases in the resulting cost reductions
in ROW as well as within the country's own
industry. When 2 country's research reduces
costs in ROW, maximization of national social
welfare requires thart, ceteris paribus, a higher
proportion of research resources be devoted
to import industries and a smaller proportion

Amer. J. Agr. Econ.

10 export industries than when research
causes no cost reductions in ROW. Realloca-
tion of 7esearch to nontraded commodities
from export commaodities and from noptraded
commodities to import commodities is also
suggested, From the view of world social wel-
fare, these reallocations are the opposite of
what is desirable.

{Received February 1983; final revision re-
ceived June 1983.]
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