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LONG-RUN REGIONAL 

SPECIALIZATION 

16.1 PRODUCTION ADJUSTMENTS AND INDIVIDUAL OFFER 
CURVES 

Given an individual's opportunity cost curve and his preference map. we 
can proceed with the analysis of the interdependent adjustments in 
production, consumption, and exchange. The previously derived oppor
tunity cost curve for Brown is repeated in Figure 16.1 along with indif
ference curves from Brown's preference map. In the absence of exchange 
opportunities, it is clear that Brown will elect to produce and consume 
oa of A and ob of B for this combination will place him at point c on the 
highest attainable indifference curve. But suppose that exchange oppor
tunities do exist and that they are represented by specified exchange 
rates PJP„. If the exchange rate is shown by the slope of line he. Brown 
would discover that his best position would remain that of self-sufficiency. 
At any other relative prices, however, he would find it possible and 
profitable to trade. 

Consider the case where the "outside" prices show Pt, higher relative 
to Pb so that the terms of trade are represented by the slope of line cf. 
The immediate effect of these prices is to provide Brown with profitable 
trade opportunities that are based on his stocks of Q„ and Qb already in 
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FIGURE 16.1 The opportunity cost curve and the indifference curves for Mr. Brown 
(short-run adjustments). 

hand. Thus, he will find it to his advantage to exchange eg of A in order 
to obtain gf of B for this will take him from point c to point / on the 
highest attainable indifference curve in the short run. Notice that the 
"trade triangle" is cgf with the price ratio represented by the slope of 
the hypotenuse cf. This corresponds to a point on the short-run offer 
curves depicted in Figure 14.6. 

But now Mr. Brown has the opportunity to adjust his production 
program as well as his short-run trade and consumption patterns. This 
long-run situation is illustrated in Figure 16.2 where the slope of the line 
np is the same as cf in the previous diagram, representing the trade price 
ratio PblP„. This price line is tangent to Brown's opportunity cost curve 
at point n. indicating that Brown would find it economical to shift produc
tion from c to n. With this adjustment, he would be able to trade along the 
price line np, eventually arriving at p on the highest attainable indifference 
curve. 

Brown would maximize his position, therefore, by shifting production 
from c to n and then trading qn units of A for qp units of B. His final con
sumption pattern, oj of A and om of B, would differ considerably from his 
production pattern, oi and ok; and this is the essence of specialization and 
trade. In general, the initiation of trade will bring an increase in the pro
duction of the relatively high-priced product and a decrease in its local 
consumption. Trade frees the consumption pattern of each individual from 
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FIGURE 16.2 The opportunity cost curve and the indifference curves for Mr. Brown 
(the long run). 

direct dependence on his own resources and abilities, and it permits him to 
gain by adjusting both his production and his consumption patterns. 

The above exchange possibilities constitute an offer by Brown to sell 
qn units of A and at the same time to buy qp units of B at the established 
exchange ratio P,JP„. Other price ratios would bring forth other combina
tion offers, and they can be summarized in a no-trade price ratio and a 
pair of offer curves exactly as in Figure 14.7. In the present case, how
ever, the individual's offer curves represent the combined effects of pro
duction and consumption adjustments instead of the simple effects of 
changes in consumption with given and fixed stocks of the commodities. 
Consequently, the exchange possibilities will be greatly expanded; 
compare the short-run trade triangle eg/in Figure 16.1 with the long-run 
triangle nqp in Figure 16.2. With these long-run individual offer curves, 
the exchange equilibrium between two individuals will follow lines 
exactly the same as the ones already discussed. 

16.2 REGIONAL PRODUCTION AND TRADE 

The aggregation of individual offer curves to obtain regional offer curves 
will parallel the discussion in Section 14.5. Through these procedures we 
can determine trade equilibrium positions for individuals or regions. 
They will involve the equalization of product prices (neglecting trans-
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portation costs) in the several regions and the determination of trade 
flows and production patterns. With these production patterns, repre
sented by points on opportunity cost curves, we can move back to the 
basic isoquants and production contract lines and, thus indicate the 
equilibrium allocation of resources. 

This whole matter may be summed up through the use of box diagrams 
similar to the one used to illustrate the case involving individuals. 
Consider two regions, X and Y, with differing endowments of two homo
geneous resources. Assume that technology is perfectly mobile between 
the two regions: that they have identical production functions and that 
proportionate increases in all inputs result in directly proportionate 
increases in output.' This is suggested by the double-box diagram in 
Figure 16.3 where factors used for commodities A and B are measured 
from origins O,, and O b. respectively, for region X and from origins 

'As we have observed, such production functions are called linearly homogeneous or 
homogeneous in the first degree. Functions of the Cobb-Douglas type (Q = AF,"F2

m. . .) 
are homogeneous in the first degree when the exponents n,m,..., sum to 1.0. In the present 
example, the isoquants were generated from relationships of this type, with n and m equal 
to 0.2 and 0.8 for commodity A and 0.8 and 0.2 for commodity B. 

Region X 

FIGURE 16.3 The resource allocations in two regions with equal technology but 
different factor endowments. 
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318 REGIONAL SPECIALIZATION AND TRADE 

On and Ob for region Y. Isoquants have been omitted, but production 
contract lines connecting points where the marginal productivity ratios 
are equal for the two commodities are shown by OncdOb for region X and 
OafeO'b for region Y. 

Opportunity cost curves based on these production contract lines are 
given in Figure 16.4. Because region X has relatively more of factor 1 
and less of factor 2. its opportunity cost curve indicates that it is better 
adapted than region Y for the production of F,-intensive commodity B. 
In both: cases, however, the curves are not greatly concave; opportunity 
costs are not greatly variable. This reflects the homogeneous nature of 
the resources, the availability of identical technology in the two regions, 
the absence of total diminishing returns in the production relationships, 
and especially the fact that factor intensities do not differ greatly in this 
hypothetical case. 

We need not repeat the detailed analysis of consumer and trade reac
tions in the two countries for it is adequate for present purposes to remem
ber that reciprocal trade flows will continue until relative product prices 
in the two regions are brought into equilibrium. Let us suppose these 
equilibrium prices with trade are represented by the identical slopes at 
points d' and e' on the opportunity cost curves. They indicate the com
binations of A and B that will be produced in the two regions. Correspond
ing to these production patterns, resources will be allocated at point d\n 
region X and at point e in region Y (Figure 16.3). Given basic technologi
cal relationships, consumer preferences, and the regional endowments of 
productive resources, therefore, this analysis has indicated the competi
tive determination of production patterns and trade flows, of consumption 
patterns, and of product prices with trade among regions. It also involves 
the determination of factor prices in the several regions, but this topic is 
discussed in the following section. 

16.3 PRODUCT PRICES AND FACTOR PRICES 

We have learned that the direct cause of interregional trade is differences 
in product prices in the several regions. More fundamentally, our analysis 
indicates that the causes of trade are differences in the resource endow
ments. Even with identical resources patterns, however, trade could 
profitably take place between regions if there were differences in consumer 
tastes and preferences since they would give rise to differences in product 
prices. The fundamental causes of regional specialization and of inter
regional trade, then, are differences in consumer demands and preferences 
relative to the resource endowments of the several regions. 
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We have also observed that a direct result of interregional trade is the 
equating of product prices in the several regions, disregarding costs of 
commodity transfer. Now, the demands for factors of production are de
rived from the demands for products. Since interregional trade has the 
effect of transferring the demands of one region to the outputs of another 
region, it seems reasonable to suppose that this trade must affect not only 
product prices but also factor prices. To be more specific, interregional 
trade has the effect of transferring demands on resources that are scarce 
and expensive in one region to resources that are relatively abundant and 
inexpensive in other regions. Consequently, resource or factor prices in 
the several regions move toward one another and tend to equate. 

We have already noticed that interregional trade will bring product 
prices together as indicated by the equal slopes at points e' and d' on the 
regional opportunity cost curves in Figure 16.4. Moreover, we have 
observed that these patterns of production correspond to resource alloca
tions at point e on the contract line for region Y and at point d on the 
contract line for region X (Figure 16.3). We know by construction that 
these production contract lines represent points where isoquants for 
products A and B are tangent —where the ratios of marginal factor 
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FIGURE 16.4 The opportunity cost curves for two regions, based on Figure 16.1. 
(Note. Except for scaling, they are the same as curves S and C in Figure 15.9.) 
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productivities are equal. In these equilibrium positions, factor prices in 
the given region are also determined. The inverse ratio of factor prices 
is equal to the slope of the isoquants at points like d and e. 

Let us consider a situation where factor prices deviate from this equi
librium ratio. Then, firms would find it economical to combine factors 
in proportions other than the ones indicated by points along the contract 
line; and, as a necessary consequence, not all of the available resources 
would be utilized. Such a nonequilibrium situation is illustrated in Figure 
16.5 where the factor endowments and one pair of production isoquants 
for region X have been repeated. The production contract line based on 
the complete utilization of the available resources is given by OadOb. The 
equilibrium allocation of resources with trade is given by point d on this 
line, and the competitive equilibrium value for the inverse ratio of factor 
prices is represented by the slope of line ed, which is tangent to com
modity A and commodity B isoquants through point d. Now suppose that 
factor prices deviated from these equilibrium values: that the price of Ft 

was higher relative to the price of F2, as suggested by the slope of lines 
such as fg. Under these conditions, firms producing commodity A would 
find it economical to combine resources along the line 0ah where the ratio 
of marginal factor productivities is equal to the given ratio of factor prices. 

FIGURE 16.5 The allocation of resources with nonequilibrium factor prices, region X. 
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Similarly, producers of commodity B would expand output along line 0bg. 
Eventually the expanding outputs of A and B would absorb all of the 

relatively cheap F2 available; for example, line be with 0„b of F2 used to 
produce A and the balance 0bc used for B. But at this point, the production 
of A would require only bd of F,, and B would require only cj. In short, 
the amount dj of F, would be unutilized. Clearly, this could not be a stable 
competitive equilibrium, with a relatively high price for F, but with a sub
stantial proportion of the factor unused. Under competitive conditions, 
partial utilization of any available factor is possible only if the factor is a 
free good. As a consequence, the price of F, will decline relative to the 
price of F2 until a true equilibrium position is reached somewhere on the 
contract line, with all available factor supplies used. Observe that these 
factor prices in equilibrium correspond to the slopes of the isoquants and 
that, as any equilibrium position on the contract line moves upward and 
to the right, the isoquant slopes and, hence, the factor price ratios are 
increasing. This means that every possible equilibrium position for com
modity prices corresponds to a particular and unique ratio of factor prices, 
with PJPi increasing as the output of B increases and the output of A 
decreases. 

Returning to Figure 16.4, suppose we select points d' and e' on the 
opportunity cost curves as representing equal commodity price equilib
rium positions with trade. These commodity outputs in the two regions 
correspond to factor allocations at points d and e on the regional contract 
curves in Figure 16.3. We notice that these points d and e fall along a 
single straight line Oae and also that the lines Obd and Obe are parallel. This 
means that, in equilibrium, commodities A and B are being produced with 
identical factor proportions in the two regions. More than that, since unit 
isoquants are identical in the regions, identical factor proportions must 
mean identical absolute factor inputs per unit of output. From this it must 
follow that trade will not only equate product prices among regions (dis
regarding transfer costs) but also that it will completely equalize factor 
prices. 

Notice that, under competitive conditions, equilibrium will involve 
equating the price of any commodity to its cost of production: 

Pa=Plfu,+Plf-M ' • ' 

where Pa = price of commodity A 
pl and p2 = factor prices 

/,„ andf2a = factor input per unit of output. 

Now P„,f,„, and/2„ will be equal in each region as we have just observed. 
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It follows, therefore, that px and p2 must be equal in every region.2 Alter
natively, we may point out that, under competitive conditions, the price 
of any commodity will equal its marginal cost of production. For any 
commodity, marginal cost is represented by the price of a given factor 
divided by its marginal productivity in producing the commodity. Now, 
just as equilibrium involves equal factor inputs, so it must involve identi
cal absolute marginal productivities. Thus we have 

Pa=p1IMPPla=p2/MPP2a--

If the marginal productivities are identical in all regions and the product 
prices also identical, it must follow that factor prices will be completely 
equalized. 

The conclusion that product mobility in international trade is a perfect 
substitute for factor mobility and results in the complete equalization of 
factor prices among regions holds true only under severely restricted con
ditions. We have made note of some of them: that resources are homoge
neous in the several regions, that technology is identical, and that produc
tion functions are linear and homogeneous. A further restriction is that the 
competitive equilibrium must not involve the complete specialization of 
any region. In Figure 16.4, we have selected a second set of equal prices 
corresponding to points c' and/ ' and, again, in Figure 16.3 we find that 
these equal commodity prices will result in identical factor proportions 
and so in equal factor prices in the two regions: But if demand conditions 
result in much different product prices, one or the other region will find it 
economical to specialize its production. With relatively high prices for A, 
for example, region X would produce A and B at point g', but region Y 
would produce only A at point h'. In Figure 16.3, this would correspond 
to factor allocations at point g for region X, but all available factors would 
be used for A in region Y (point 0'b). From the construction, it is clear that 
factor proportions will now differ in the two regions, that factor marginal 
productivity ratios cannot be equal and, hence, that factor prices will not 
equalize. Equilibrium factor prices will be determined in region X, and 
product prices will equalize in the two regions. But factor prices in region 
Y will now move inversely to factor proportions in the two regions in order 
that product prices in region Y will equal marginal costs of production. 

2lt may be argued that factor prices in the second region could vary inversely with the 
factor inputs and still maintain the equality of price and cost of production, but this would 
involve relative factor prices inconsistent with the necessary equilibrium conditions. If the 
ratios of factor prices must be equal, only one set of absolute prices will equate production 
cost to commodity price. 
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16.4 REGIONAL DIFFERENCES IN PRODUCTION TECHNOLOGY 

A comment on the simplifying assumption of identical technology is in 
order. In an abstract sense, this may be taken to mean that technology is 
mobile: that knowledge of technical processes can spread from region to 
region so that each region will have available the identical production pro
cesses. But the complete production function involves inputs beyond the 
ones generally considered in an economic analysis —factors that are 
usually thought of as free goods or services. In agricultural production, 
these other inputs include things such as temperature, rainfall, sunshine, 
and length of frost-free season. It is true that we do not pay for these 
inputs directly, but neither are they subject to our control. For each region, 
they enter into the productive processes in unique "quantities." 

Suppose that we state the general production function as 

Q = <7(/i,/2,/3, c1,c2,c3,. ..) 

where the/ 's represent inputs of economic factors and the c's the uncon
trolled inputs of climatic factors. Since the c's will vary characteristically 
from region to region; and since they have quite significant effects on pro
duction, it follows that the partial production function based only on eco
nomic inputs must differ from region to region. Even if every controllable 
aspect of technology is perfectly mobile as between regions, the economic 
production functions will not and cannot be identical. It follows that factor 
prices will differ from region to region, with the price differences in essence 
representing indirect payments for differences in uncontrolled, non-
economic factors. 

16.5 THE GAINS FROM TRADE 

To conclude this chapter, we repeat that the direct causes of interregional 
trade are interregional differences in commodity prices, although the 
fundamental causes are differences in consumer demands and preferences 
relative to resource endowments. The direct effects of trade are the equal
ization of commodity prices among the regions and, under restricted con
ditions, the equalization of factor prices. Given the realistic facts that 
resources are not homogeneous among regions, that technology is not 
identical, and that some regions may be completely specialized as far as 
some commodities are concerned, a more generally applicable conclusion 
is that trade transfers demands from resources scarce in a region to the 
ones that are abundant and relatively cheap in another region and, hence, 
reduces (but normally will not completely eliminate) disparities in factor 
prices among regions. 
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A more fundamental result of regional specialization and interregional 
trade, of course, is that it permits the individuals involved to increase their 
satisfactions and welfare. This aspect has been stressed in the foregoing 
analyses —individuals engage in trade when it permits them to reach higher 
indifference curves. In a similar way, production is carried on more effi
ciently; the aggregate output of the combined regions is increased. This is 
suggested in Figure 16.6. Consider a region with opportunity cost curve 
afb producing at point c in the absence of trade and with relative com
modity prices represented by the slope of line ec. The opportunity cost 
curve for a second region has been inverted and superimposed on this 
diagram (the curve pcq with its production in isolation is represented by 
point c and prices by line dc). By this construction, the combined but inde
pendent outputs of the two regions are represented by point h. If trade is 
established between the two regions, product prices will equalize at some 
intermediate values, like the ones that are represented by the slope of line 
gf, and each region will produce at point / where opportunity costs are 
equal to the inverse price ratio. But this displaces the opportunity cost 
curve for the second region to rfs, and the combined outputs of both 
commodities are increased to point j on the opportunity cost curve mjn 

Output Qb >• 

FIGURE 16.6 The regional and combined opportunity cost curves illustrating produc
tion gains from regional specialization and trade. 
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for the combined regions.3 In short, point h is inefficient in relation to the 
combined production possibilities for the regions, and the move from h to 
j is indicative of the gain in production efficiency. 

We conclude, therefore, that interregional trade will permit increases 
in production and in productive efficiency and that this, plus the better 
adjustment of consumption patterns to tastes and preferences, will result 
in a general improvement in satisfactions and welfare. We must recognize, 
however, that some individuals may have their positions worsened through 
trade. Consider the case of an individual who obtains all of his income 
from the ownership of a resource scarce and expensive in a particular 
region. When trade begins, the value of this resource will be reduced and 
the individual's income will correspondingly decline. This decline will be 
offset, in part, by changes in product prices, but there is no reason to as
sume that the real income of such an individual will not be reduced as a 
consequence of trade. Moreover, if the adjustment of resources to new 
employment involves some lags (a situation not considered in the previous 
analysis), the resulting "technological" unemployment will have obvious 
immediate disadvantages tor the displaced resources. The final conclusion, 
then, is that trade opens the possibilities for increases in the general welfare 
even though some individuals may not share, at least immediately, in the 
general benefit. 
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