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CHAPTER FIVE 

ICROECONOMICS OF TECHNOLOGY AND THE AGRICULTURAL OUTPUT MIX 

Martin E. Abel and Delano E. Welsch* 

INTRODUCTION 

There is widespread agreement on the importance of technology as 

a source of Crowth for agriculture.
1 Furthermore, there is increasing
 

evidence that factor endowments and relative factor prices play 
an 

important role in inducing technical change in directions which augment 

the supply of scarce factors.
2 But given general acceptance of these 

two propositions, policy makers and research administrators are still 

left with the problead of deciding on the allocation of research resources 

among coiuoditiet and of determining how various allocations affect the 

out.put mix of a farm, a region within a country, or the total agricul­

tural sector of a ration. 

The allocation of retieJrch r,.iorcert itong commodities Is closely 

akin to the topic of div,rolfli-tiu ,defitnd nit changing either the 

number or the relative itjportni)t' ,if cmmoittv.., which cnn profitably be 

produced from it given set of -es'ourc,,.' in it given tirmi' period. We are 
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concerned with comodities which simultaneously compete for the same set 

3
of resources. In recent years there has been a growing interest in the
 

subject of diversification of agricultural production in the developing
 

countries. Unfortunately, there has been very little research on the
 

economics of crop diversification for these countries. " . . . Diversifi­

cation is more a subject of vague references than actual knowledge ...
 

Much more research is needed on diversification at the conceptual and
 

applied levels. Development of a theoretical economic framework could
 

be of significant value in organizing future analysis. One possibly
 

useful starting point is the theory of comparative advantage. The theory
 

. .. 
should be applied to both production and marketing. 


Interest in agricultural diversification in the developIng countries
 

has been heightened by the production increases of the green revolution
 

which, although limited in area covered and nvmber of farmer participants,
 

are real and have caused further "revolutions." 5 One of these is a
 

higher degree of confidence among researchers in the developing countries
 

that, with well funded and orga.ized research programs, they can create
 

new technologies. Another is the relatively new and generally accepted
 

position of policy makerm that peasant farmers, under the right conditions, 

are capable of rapid adoption of new technology and rapid increases in 

output. A third is in world grain markets and the price relationahips 

between food grains and feed grais. An Increasing numher of persons 

are calling for diversification an a means for both capitalizing on the 

green revolution and avoiding mome of its adverse conseqluen',tc. All of 

the above combine to putt presanre on those who allucAte foolin and admin­

ister research in the devolopir.g countries to concern them.melviN with a 
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broader range of agricultural comodities. Yet economics as a discipline
 

has contributed little in the way of decision aids to help these people
 

decide on the allocation of rebearch resources among various comodities.
 

In this chapter we demonstrate how the allocation of research
 

resources among commodities and the effects of such allocations on the
 

output mir dep,',d upon (a) the initial production conditions, (b) the
 

nature of the research production functions, (c) the nature of the demand
 

relations for the comodity outputs, and (d) relative factor endowments.
 

The basic model uned is a two-factor, two-product model in which certain
 

types of technical change are introduced. This model is presented and
 

discussed in the next section. The third section deals with the implica­

tens of technical change and demands for the outputs on the product mix.
 

The fourth section deals with the role of factor endowments. The policy
 

implications of the analysis are discussed in the fifth part of the
 

:hapter.
 

'The role of commodity prices in the allocation of research resources 

discussed in this chnpter relites to the discussion of commodity prices 

and induced innovnt inn in chapter three. But while the fucus in that 

chapt c-r , ni t h i-I.it I- :i'.iI , ' w 't prodict prices nnd bins in induced 

innov.,i I,,i, i l., I ... i - .! ! i. l ;.,.il,t iti on thv nllocntion of research 

reourt t. r.. i ,:im,ta t It o..umrt ,i, ,un laned technological change. 
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THE BASIC MDEL
 

To analyze certain questions concerning the benefits to be derived
 

from diversification of agricultural production, we need a theoretical
 

model which will enable us to trace through changes in production func­

tions, factor endowments, and relative product prices on output, income,
 

and factor rewards. A simple, but useful model for looking at the influ­

ence of technical change on the output mix is the standard two-factor,
 

two-product model of production.
 

Let us start by assuming a region (thought of as an area within a 

country or a country which trades in a larger world market) produces two 

goods, q, and q2 , with two homogeneous factors of production, L and K, 

where L is the labor input and K Is the land (capital) input. Total 

factor supplies are assumed to be fixed. 

Production of our two goods is given by the Cobb-Douglas production
 

functions
 

(1 ) q l a M "La IL I IJ 

_ .- K2 1­
(b) q2 - r2L2K2 - 2L2 ' I 

which reflect constant returns to scale. T! and T12 are Indices of 

technology. In addition, the fixed supplies of labor and land (capital) 

are represented by 
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(2a) LI + L2 " 

(2b) LI + L2 - K 

Furthermore, we assume that the factors of production are fully employed.
 

We can derive the expression for the slope of the production 

possibility curve, which is 

ql
 

a + aL(b-a) ,
(3)- - T-(bR)1- ( ) 01[a (b [lc-

(3)2 --- l--- ba a + (b-a)(1-0 + Bt)­

d 

where, 

R -J. + (1-1-L ) ) - ---

LI
 

A, U --

L 

-a
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The reader is referred to Harry G. Johnson, and Martin E. Abel,
 

Delane E. Welsch 
 and Robert W. Jolly, for detailed derivations of the 

production possibility curve and methods for solving for the outputs
 

q, and q2 , given the product prices. 6 

We can consider two possibilities with respect to the influence on
 

product prices of changes in the output levels of our producing region
 

(country). One is a competitive environment in which both product prices, 

P, and P2, are given to the region and do not vary with changes in q,
 

and q2. The other - where changes in either qj or q2 inflience the 

levels of market prices. 
In the first case, the region will face straight 

line iso-revenue curves. In the second case the iso-revenue curves will 

be convex to the origin over the relevant range of output. A fuller dis­

cussion of the price (revenue) side of the model is contained in Abel,
 

Welsch and Jolly.
7
 

Our model assumes Cobb-Douglas production functions to be relevant
 

throughout the full range of production--fron complete specialization in
 

ql, to complete specialization in q2. We would like to make two points
 

about this assumption. First, there is no need to assume that the agri­

cultural production world is Cobb-Douglas. Other form of production
 

functions, such as quadratic or CES production functions, may be more
 

appropriate in some circumstances. Second, there is no reason to expect
 

a particular form of the ncoduction functions to hold over the full range
 

of possible factor substitution. At best, any given form may be a good
 

approximation over a given (and sometimes small) 
range of resource sub­

stitution between the two production functions. At the extreme ranges of
 

substitution between qj and q2 the production possibility curve might
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exhibit either a complementary or a supplementary relationship in the 

production of ql and q2. 

The model presented above has some interesting properties. Most 

important is that the production possibility curve will have little 

curvature for a wide range in values of the production elasticities a 
. 8 9
 

and 0.8 This has been clearly demonstrated by Johnson, and can be easily
 

verified by evaluating equation (3) for alternative values of a, 0, and L.
 

From this result, it follows that the sensitivity of the output mix of
 

ql and q2 depends very much on whether the producing region operates as
 

a price-taker or whether changes in the outputs of the region influence
 

product prices. This is illustrated in figure 1. One can easily see
 

how slight variations in the product price ratio, P, would cause large
 

changes in the output mix along the production possibility curve
 

f(q O , 0qO) O. 

On the other hand, when our region faces downward sloping demand
 

curves for one or both products, a high degree of stability in output mix
 

is assured. Exogenous shifts in the demand curves for the two products
 

of our region will result in a rotation of the conic section represented
 

by the iso-revenue line W in figure 1. The less the curvature of the
 

iso-revenue lines, the gr6ater will be the effect of exogenous shifts in
 

the demand curves on changes f.n the output mix. In other words, as the 

price elasticities of demand approach infinity, the situation we assume 

to prevail under a competitive framework, the curvature of our iso-revenue 

line approncheo a utraight line and the effect of a given rotation of the 

iso-revenue line on changes in the output mix increases. 
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Figure 1
 

ql
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q2qO 
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TECHNOLOGICAL CIANGE 

We now wish to examine the consequences of certain types of techno­

logical change in the context of our two-commodity, two-factor world.
 

National (regional) research leaders are faced with the question of the
 

allocation of research resources among commodities. Even if research
 

administrators follow the llayami-Ruttan1
0 prescription of generating
 

technological change of a type which is consistent with relative factor
 

endowments and (undistorted) relative factor prices, they are still
 

faced with the question of how best to allocate research resources among
 

As we shall see, the decision as to how research resources
commodities. 


are allocated depends not only on characteristics of the research pro­

duction functions, but also on the nature of the demands for the final
 

products. Three alternative situations are analyzed.
 

Situation I:
 

This situation is presented graphically in figure 2. The following
 

assumptions are employed.
 

1. 	The initial product ion possibility curve, f(q'i, q^') - 0. is a 

straight line which implies a - 8. 

ar, meijure, in terms of 	the same physical units,
 

in greater output than
 

2. 	If q, mid (I-) 


complete !;peci;l i,st't I n (II results 


complete .ipc i.all..lt.lo In ti"
 

ciM 	 lac--ither fixed prices or downward3. 	 Our producing regVion. 

sloping demand curves for 	its outputs.
 

http:i.all..lt
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Figure 2 
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There Is a fixed research budget which can be allocated between
4. 


T2. Thus, we are concerned with
generating changes in Tl or 


determining the optimum allocation of research resources sub­

ject to a research budget constraint.
 

exhibit constant
5. The research production functions for T, and T2 


returns to scale. For simplicity, we assume the research pro­

0 1 0 1 
duction functions are of such a nature as to make qlql - q2q2. 

two research production
The latter ;visumption implies that the 


increases in production forfunction:-i yicld !dt.ticni absolute 

equal re;varh expendiLtires on T1 and T2 . The analysis can be 

ways for alternative assumptions aboutmodified in appropriate 

0 1 3 1 
qlql and q2 q 2 ; *.g., a given budget increases efficiency in 

equal proportions for q, and q2"
 

The implications of our assumptions are: 

1. Allocation of all research resources to increasing T, results
 

in a new production possibility curve f(q', q*) - 0. Similarly, 

resources to increasing T2 resultsallocation of all research 


0.
in a new production possibility curve f(qo, q1) 0 Under the
 

assumptiol of onstant reLurnij to scale in the research pro­

duction lunct Ion,. linear combinations of research expenditures 

is convextrace out ain I ii.,wvat Ion ponnibil ity frontier which 

to the or Ipii. he tlnn(vittion ponibility frontier represents 

the hi(g."it t.ili, (' ,' -!, lit oii itttninable from alternative 

alloci tt, l', ,I , '..,I ,..t 1h budget. We can illustrate this 

reul it I i,, ,I I Iw :n wa y. Aiuirnte that renea rch resources 

are tqun I y dl v Ilid wtswo.,. I iw re an L ,g t I and T2 We get a new 
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production possibility curve such as f(q , q ) - 0. The line 

segment CD represents higher levels of output than are attain­

able from either f(ql, q2). 0 or q) "= 0. If one 

rotates line f(q2, q2) - 0 to reflect alternative combinations 

of 	research resources one can see 
that this traces out an innova­

tion possibility frontier which is slightly convex to the origin.
 

2. 	If the producing region faces fixed prices, it pays to com­

pletely specialize in research, and there will be complete
 

specialization in production of either q! or q2. If product
 

prices are such as to initially result in complete specializa­

tion in q! at level Oq0O, our producing region would benefit 

most from investing all research resources in increasing output 

of qj; i.e., generating the new production possibility curve 

f(q1 , qO) - 0. The reader can verify that even with a range 

in relative prices which would result in production of either 

Oqj or Oq2, total output would be greater at Oqj and, therefore, 

increasing Tr is superior to increasing T2. If prices are given 

0but initially result in specialized production of Oq2 , then the 

converse of the above situation holds with respect to technical 

change. (This would not necessarily hold if f(qO, q1) - 0 were 

sufficiently different from f(q0 , q1) - 0. 

3. 	If the region faces downward sloping demand curves, not only 

will the region produce a combination of qj and q2. but also the 

highest level of production is obtainable from allocating 

research resources to increasing both Tj and T2 . In figure 2 

we show that, given the iso-revenue line, the highest level of 
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output is achieved at B, which is on the new production 

possibility curve f(q2, q2) _ 0. Furthermore, the more price 

inelastic the demand curves, the more convex to the origin
 

will be the iso-revenue curves, and the smaller will be the
 

effect of technical change on the changes in the output mix.
 

Situation II:
 

In this case we modify situation I by assuming that decreasing returns
 

to scale prevail in the research production functions.
1 1 All the other
 

assumptions in situation I hold in situation II. The results are illus­

trated in figure 3.
 

The implications of our assumptions are:
 

1. Allocating all research resources to increasing T, results in
 

the new production possibility curve f(q', q') - 0. Similarly, 

allocating all research resources to increasing T2 gives us
 

f(q1 , q1) - 0. Linear combinations of research resources on 

T1 and T2 will trace out an innovation possibility frontier 

which is convex to the origin, but less convex than in the case 

of situation I. We can illustrate this in the following way. 

Because of decreasing returns in both our research production 

02 01 02 Q1
 
>
functions, qlql > 1/2 qiql and q2q 2 1/2 q2q2. The line 

segment BC in figure 3 is relatively longer than CD in figure 2. 

If one rotates line f(q2, q ) - 0 to refLect alternative com­

binations of research resources, and keeping in mind that
 

decreasing returns to scale in the research production functions
 

result in successively smaller increments in T! or T2 for
 

http:functions.11
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Figure 3 
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successive absolute increases in research rebources of a
 

given Lse, one can see that this traces out an innovation 

possibility frontier vhich is convex, but loe s than in 

figure 2. 

2. 	 If the producing region faces fixed prices, it pays to ompletely 

specialize in research, and there vll be complete specialization 

in production of either ql or q2. This result to the saew as 

that obtained in situation 1. 

3. 	 If the region faces downward slopin8 demand curves for its 

products, not only viii the region produce a combination of qj 

ae4 q2# but also the highest level of production is obtainable 

firm allocating resiarch resources to Increasing both iI end is. 

In figure 3 we show that, gives the ioo-rveo line, the 

hilghst level of output to achieved at A, wtch is on te new 

prodution possiblitty curv feqa. 1') 	0. 

situation Ills 

to thisase we Sm te em sumplien at i situation 11 wept 

that we sew ase the initial poduetitw poesibility srme, f(411-0 4) 0, 

ts scacm to the origi. The reiults of thee uoompilne ar sheow I 

figure 4. 

The mltiotana of ow ae0ton ioki el04liot on o 

to Wift gives pris, the regsn wMl umpli 1 sweialls La 

the PrSitle of qj o q wely i the tom of Inde wfg 

sut ttistli y i (i"s of -w eMll tr the ethe~ . OtborvwLe 

the mwium weld edus 0eiaoieO ql and q!.gn e 	 i TM 
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more coacve the production possibility curve, the more likely 

it 	 Ls that there would not be omplete spociali8ation in pro­

duct Lm. 

2. 	 Alternattve cmbiations of research resources for increasing 

:l and q will trace out an innovation possibility frontier 

which is conave to the origin. The can be shown by the 

se procedure suggested in uituation 1H. As in the previous 

cas, the production possibility curve C(429 q2) 4. 0 io the 

one which reults from allocating one-half of available 

rooeare roour"e to each coomodity. 

3. 	 Is this situatios, It misht pay to allocate reseorch resources 

to increastog both rl sad z, rqeardless of whether the region 

faced fixed product prices or downward sloping demd curves. 

This em be es istfigure 4. Asen that relative prices are 

sub that the price 1im for fined prices weld be tangent to 

frse q) aO0at A. Also setmethat the too-reve Itoo 

reslttng frM doewwrd sloping dnmd evrfes t also twigeut 

to 1019, 41) a 0 at A. to either ease., the highest attain­

able leol of predtin reiults ftm o allecatiom of research 

cmers" to both il ad v whtah geseiraee the sew prodwation 

possibility eamn t~iq ,R) * 0. 

Slist l lo 

Oe msh ale s ah * emase the e"se wbeteshereeareh pred..­

WI.efitsa dotbt ii easoag reot s toaasea. lrousi potons 

mOPht it e a" Sehbaepsd amd thethe 	wsemb preduel Imlmas 



fixed research budget to sufficiently mall to as to restrict research 

activitian to the Iftreain8 returns portion of the research production 

function. It the initial production possibility curve is a straight 

linet as in figure 2 and 3s the new Innovation possibility frontier 

repreenting alternative combinatton of research expenditures on qj and 

q, wil be convex to the origin. If, on the other hand, the initial 

production possibility curve to concave, the ne innovation possibility 

frontier could be loe concave, a straight line, or convex, depending on 

the degree of Increasing returns tn the research production function. 

Increasing reture to research will result in complete specialisatton 

in research activity o long e the new innovation possibility frontier 

ts covex. Ibis will be so whether or not the regonl faces given prices 

or douwerd sloping dinud curves for its products. 



19
 

We cam also use our model to Illustrate bow different resource 

endomments affect both the output six a4 the allocation of research 

resources. We shall somm (a) two relions, A and 3, producing the 

am two outputs q3 &ad qg, (b) ths production function for each output 

Is the em in both regimse (a) the production of qj t more Intenuive 

in the use of land (capital) relative to labor than the production of 

q2 , and (d) one reaion, A, has relatively more land than labor compared 

vith the other region, 1. 

Te Initial situatio Is illustrated to figure S. The production 

possibility curve for region A is f(q1As 4) w 0 and that for region s 

is 0q 13, q2 ) * 0. Uic the production of q1 to relatively more land 

(capital) ntensiet then the production of q, ve would expect region A 

to favor the production of ql. With both regions facing the sn fixed 

relative prices, P. the output six of region A would be at point X and 

the output mix of region 5 at point T in figure 5. The results are as 

oee would expeet. Region A, which ha. a abumda e of lend (capital) 

relative to laor, pnuee mre of q, than q2 , and region Is which has 

an Abumdme of Labor relative to land (ptal), produves more of qj 

them qt. 

&*p*yUW th eM type of ays s emernig technological change 

awa used ti the prevbo octie mod amsiiLog the en fixed relative 

prices, Ptoi both "*Liah a show. in figure 5, ane as verity that 

(a) Is r"If. A It wssU pay to iLn t a hiher prportn of the research 
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budget in increasivs Ti than in increasing T2 , and (b) in region B it 

would pay to Invopt a higher proportion of the research budget in 

increasing -t,2 than in increasing 11. However, the results may change 

the price of q2 tia significantlyas relatiye product prict-,; change. If 

higher relatlve to the price of qj than is the situation illustrated 

in figure 5, region A would allocate more resources to increasing T2 

than il. With uflcciently strong product price incentives in favor 

of both regions A and B would allocate proportionately more of theirq2 

fixed research budgets to T2 than to t l. The reverse would be true 

with suffic ently titrong price incentives In favor of ql" 

In addition to the role of demand conditions for the final products 

and the nature of the research production functions, variations in 

endowments and in rel at l e factor intensities withrelative factor 

respect to the outputs also play important roles In determining the 

priceallocation of research resources. For example, under the product 

will allo­assumptions illustrated in figure the labor "rich" region 

cats relatively more remearch resources to the labor lntentive comodity 

and tho labor "poor" region vill allocate relatively more research 

resources to the lend (capital) Intensive comodity. 
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SOME IMPLICATIONS
 

Our analysis shows that the optimum allocation of research resources
 

among commodities and its effect on the output mix of a region depend
 

upon the initial production conditions (concavity of the production
 

possibility curve and the relative size of qj and q2 with complete
 

specialization in the production of each), the extent to which there are
 

either increaaing or decreasing returns to scale in research, whether
 

the producing region faces given prices or downward sloping demand
 

curves for itti outputs, and changes In relative factor endowments. 

Information on all four aspects of the problem is required by research
 

administrators to decide on the optimum allocation of research resources 

among commodities. 

If the production possibility curve in relatively flat and the 

region It a price-taker, we would expect significant shifts in the output 

six as a result of changes in relative output prices. Furthermore, the 

allocatorn of research resourc.es dcpendu heavily on rtelative product 

pricss and return to sacale In readrch. Reaearh reso,,rcea would be 

devoted entirely to tn'reasing the production of (11 if (a) prices 

Initially favor complete specialization in the produut.ion (,f qj, (b) there 

are constant or InctreatinM returna to scale in research, and (c) there 

are Identical productIon tunctiona for il and i,. aevarch would 

strengthen thi teadency toward complete apac.l1 atoit It production. 

On the othor hand. if the production possibility curv in concave# both 

http:resourc.es
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ql and q2 would tend to be produced, except in the case where the 

fixed prices and these were of such an extreme nature asreion faced 

to dictate complete specialixation in production. Except for the 

research resources would be allocated to increasing bothextreme case, 

il and TV 

Even If the production.possibility curve is relatively flat over 

a wide range of variation in qj and q2, we may still observe a high 

degree of stability in the output mix even with technological change 

because the region faces downward sloping demand curves for its outputs. 

the more convex the iso-revenueThe more price inelastic the demand curves, 


lines, and the less sensitive is the output six to technological change.
 

Furthermors, even with downward sloping demand curves, Itwould still pay 

to devote all research resources to one comodity if the combination of 

(a) the slope of the initial production possibility curve and (b) returns 

to scale in research resulted in an innovation possibility frontier which 

was 	either a straight line or convex. 

A region might face downward sloping demand curves for its products 

either because of short-run rigidities in parts of the marketing system 

or because changes in output levels of a region were sufficient to change 

prices throughout the marketing system. There is evidence that signifi­

cant changes in the production of one crop can cause temporary distortions 

in the relative price structure of a region compared with prices in a 

larger marketing area. W in her study of sorghum grainUba 	 J. Lsle, 1 

found that distortions in intermarket pricemarketing in western India, 

when the volume of grain production and marketingsadifferentials arose 

pressed agist the supply of transport services. Jolly,1 4 in a study 

.. 
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of corn and soybean price behavior In southwestern Minnesota, found
 

that the margin between central market prices and local prices was a
 

function of the level of output and the output mix in the local region.
 

Mitoshl Yamaguchi, and Yamaguchi and Hans P. Binswanger, 1 5 in a 

study of the effect of technical change and population growth on the
 

economic development of Japan, observed patterns of production and
 

price behavior consistent with our model. In looking at the agricul­

tural and nonagricultural sectors (equivalent to our two commodities),
 

they found (a) a very flat production possibility curve and (b) a high
 

degree of stability in the output and consumption mixes, because the
 

demand curves for the outputs of both sectors were downward sloping
 

and especially price inelastic in the case of demand for agricultural
 

products.
 

In a situation with downward sloping market demand curves, inter­

vention in the markets for q1 and q2 by government (or other groups) in
 

the form of price support measures or trade restrictions can yield
 

remults similar to the competitive model, i.e., intervention can result 

in a higher degree of specialization than would result from a market 

solution. (This does not automatically follow because governments can 

also aet the relative support pricen in ways which will shift the terms 

of trade against the commnodity experiencing the technological change.) 

Furthermore, price support programs or trade restrictions can also affect 

the allocation of research resources to the extent that product price 

behavior is important In determining nuch allocations. 

The question of which commodity should receive research resources 

depends very much on society'a developmental objectives and policies. 
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For example, suppose it is the primary concern of policy makers to 

increase the incomes of producers, and relative prices are unimportant. 

Then one rule which could be followed is to increase the production of 

the co.-odity with the high nt price and income elasticities. In this 

way one would tend to r.iiinize the extent, to which a shift in the terms 

of trade tcnd! to counteract the effect of technological change. On 

other h.nd, nuppoute one of the commodities is a wage good, it has lower 

price and income elanticities than the non-wage good, and it is the 

policy makern' denire to keep the price of the wage good as low as 

possible. In thiti case, it would make sense to invost research resources 

in bringing about technological change in the wage good, i.e., we want 

to maximize the shift In teems of trade agaivst the wage good. These 

are but two of many possible situations.
 

Finally, we nhould be cognizant of the fact that the price elas­

ticity of demand which a region or country faces depends on both domestic 

and export demand parameters. It is possible for the domestic demand 

curve to be quite price inelastic, but the export demand curve facing 

our country or region to be quite price elastic, e.g., the case of corn 

in Thailand. In such a situation it would be important for the country 

or region to follow price policies which did not exclude dcmestic pro­

duction from entering export markets, if the policy objective is to
 

minimize the adverne effect on terms of trade for corn of a change in 

output. On the othtr hand, It the nnme of the game is to keep domestic 

prices n:j low .1 poP!ible,, then export barriers might be erected, e.g.$ 

the case of the rice premium in Thailand. 
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CONCLUSIONS
 

We have constructed a relatively simple theoretical model which 

shows that the allocation of a fixed research budget between research 

on two comodities and the effects of such allocations on the output mix 

of a region depend on the initial production conditions, the presence of 

economies or diseconomies of scale in research, the nature of the demands 

for the outputs of the region, and changes in relative factor endowments. 

Research administrators require information on all these aspects of the 

problem in order t.) determine the optimum allocation of research resources. 

Our analysis indicates that there is nothing inherently good or bad
 

about di-ersification of production. Changes in output mix must be
 

evaluated in terms of a country's developmental objectives.
 

Price policies can play an important role not only in the alloca­

tion of traditional resources among commodities in a region,16 but also
 

Walter P. Falcon 17
 in influencing the allocation of research resources. 


has cogently argued that agricultural price policies should be consistent
 

with national development objectives. Unfortunately, this is not always
 

the case.
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