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chapter / 17 

LAND-USE EQUILIBRIUM 
MODELS 

A brief review of earlier topics will be helpful in placing the present sec
tion in proper perspective. In Part II our models dealt with a single product 
whose output was taken as given, although spatially distributed. This 
analysis was extended in Part III to include multiple forms of a single 
product as well as to introduce the time dimension of market price. The 
effects of specialization and trade, considered in Part IV, became clear 
only after two-commodity models were substituted for the single-product 
models used earlier. It is our intention now to expand those two-com
modity models and to apply them to more interesting but more compli
cated questions. 

In Chapter 17, we concentrate on alternative uses of a single fixed 
input —land. We assume that all other inputs are available in unlimited 
supply at established prices that are independent of production site. In 
Chapter 18, land enters only in terms of the potential sites at which pro
duction may take place. Other inputs are regarded as mobile with trans
portation treated as costless only for ubiquitous raw materials. In Chapter 
18, however, we are forced to revert to a one-commodity output world. 
In Chapter 19, we treat multiple-product and multiple-input situations 
that lead toward a general equilibrium model. 
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3 3 0 ARRANGEMENT OF ECONOMIC ACTIVITY 

17.1 THE NOMADIC, NO-CHOICE CASE 

In many primitive societies, the provision of an adequate food supply was 
the all-important force that influenced the organization of economic 
activity. Often, instead of assembling resources at one site or another to 
produce food or instead of transporting food from one place to another, 
man was forced to travel to his food supply, even though it was found only 
in widely separated locations. An interesting example of this type of 
society existed in the Tehuacan Valley of Mexico in the period 6500 to 
1500 B.C. I n this valley, it is believed, maize was first domesticated. 

The environment of the Tehuacan Valley of 8000 years ago is sketch
ed in Figure 17.1. The alluvial valley floor consisted of a level plain sparsely 
covered with mesquite, grasses, and cacti, and offered fairly good possi
bilities along the Rio Salado for primitive maize agriculture that was 
wholly dependent on rainfall. The western slope of the valley provided 
niches useful for growing maize and tomatoes and for trapping cottontail 
rabbits. A thorn forest was located on the eastern side of the valley with 
abundant seasonal crops of wild fruits. Deer were also abundant in the 
fall, and cottontail rabbits and skunks were to be found year-round. In the 
upper reaches of the eastern slopes were eroded canyons, unsuitable for 
exploitation except for limited hunting of deer and acorns in the fall but 
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FIGURE 17.1 An idealized west-east transection of the central part of the Tehuacan 
Valley, Puebla, Mexico, showing microenvironments and the seasons in which the food 
resources are exploited. (West is to the left; the length of the area represented is about 
20 kilometers.) [Source. Michael D. Coeand Kent V. Flannery, "Microenvironments and 
Mesoamerican Prehistory," Science, Vol. 143 (February 14,1964), p. 652.] 
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providing routes up to the fields where the maguey plant could be found, 
the leaves of which were often part of the diet. 

The inhabitants of the valley were more collectors of seasonally 
gathered wild plant foods than they were big game hunters and traveled in 
small bands in an annual wet-season-dry-season cycle from one micro-
environment to another as food supplies changed. Coe and Flannery de
scribe life in the valley during the Formative Period (1500 B.C. to 200 A.D.) 
as follows:1 

Most of the peoples of the Formative Period apparently lived in large villages 
on the alluvial valley floor during the wet season, from May through October 
of each year, for planting had to be done in May and June, and harvesting, in 
September and October. In the dry season, from November through February, 
when the trees and bushes had lost their leaves and the deer were easy to see 
and track, some of the population must have moved to hunting camps, princi
pally in the Coxcatlan thorn forest. By February, hunting had become less 
rewarding as the now-wary deer moved as far as possible from human habita
tion; however, in April and May the thorn forest was still ripe for exploitation, 
as many kinds of wild fruit matured. In May it was again time to return to the 
villages on the valley floor for spring planting. 

The gradual improvement of agriculture seems to have made few 
alterations in the settlement pattern of the valley, and even after irrigation 
was introduced, perhaps between 200 and 900 A.D., it was still necessary 
for food production to be supplemented with extensive plant collecting 
and hunting. Although drastically changed with the coming of irrigation 
and improved agricultural techniques, the migrating patterns of this early 
Mexican population are not unlike those found as late as the mid-19th 
century among Shoshonean bands living in the Great Basin of the Ameri
can West. The wide variety of choices concerning the location of economic 
activity which we in the 20th century take for granted is thus to be regard
ed as a relatively recent state of affairs. We now consider a variety of 
models that provide insights concerning these choices. 

17.2 SITE-RENT SURFACE 

We have learned how the geographic structure of prices around a market 
center can be described in terms of a site-price surface for a single product 
or in terms of several site-price surfaces for multiple forms of a single raw 
product. However, it is clear that a direct comparison of site-price surfaces 

'Michael D. Coe and Kent V. Flannery, "Microenvironments and Mesoamerican Pre
history," Science, Vol. 143 (February 14, 1964), p. 652. 
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for a variety of products cannot be made when the inputs used per unit of 
output vary from product to product. Neither will a site-price surface be a 
direct measure of differences in net revenue for a single product in the 
event that it is profitable to change the input mix as the price received by 
the producer varies from nearby to more distant sites. 

To make interproduct comparisons, it is necessary to transform site 
prices into a measure of annual net returns per unit of land. We use the 
term site rent to describe this measure.2 Site rent is the maximum return 
per unit of land expressed as the difference between receipts (site price 
multiplied by output) and outlays for the mobile factors used in the produc
tion of a given product at a specified site. Site rent includes, but is not 
necessarily limited to, land rent in the sense of payment for land used as 
an input in the production process, since it encompasses returns to all 
those characteristics of spatially separated sites that cannot be duplicated 
at will elsewhere at zero cost. 

We can now construct a site-rent surface for any given product. A 
site-rent surface is a representation of the spatial pattern of site rents that 
accrue to the fixed factor, land, expressed as an annual rate of return when 
a given product, i, is produced. Each point on the surface thus represents 
a properly weighted combination of product and factor site prices that will 
make annual returns comparable among products. 

Two cases may be encountered. The first, in which land is the only 
fixed factor, offers no problem. The second, in which one or more fixed 
factors other than land are present, is somewhat more complicated; but 
we can view the problem as that of maximizing returns to the fixed bundle 
of inputs, any one of which can be selected as a numeraire. We assume 
that the goal of the enterprise is to maximize return to land. 

17.3 EQUILIBRIUM MARKET PRICE 

At this point the spatial features of the structure of farm prices must be 
explored in greater detail. The first section of Figure 17.2 shows the price 
at the farm as a function of distance from market center and emphasizes 
the connection between farm prices and market price through transfer 
cost. The second section of the figure shows average and marginal cost 
curves for a farm; they do not include an allowance for land costs. We as-

-Other writers have used the terms location rent and economic rent in referring to this 
same concept. Hoover's definition of location rent: "The local differential accruing to im
mobile factors of production in some places by virtue of their exclusive advantages of loca
tion": see Edgar M. Hoover. Jr., Location Theory and the Shoe and Leather Industries 
(Cambridge: Harvard University Press, 1937), p. 14, footnote 4. 
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Farm prices 

0 100 
Distance from market (D) — 

Farm costs Market supply 

Farm output (g) Aggregate output (Q) 

FIGURE 17.2 The geographic structure of at-the-farm prices, farm cost curves (for 
inputs other than land), and the determination of market supply curves. 

sume that these cost relationships are appropriate at every farm location. 
According to familiar theoretical reasoning, a farmer located a short 
distance from market who is confronted with an at-the-farm price of oc 
would adjust to this by producing the quantity of, thus, equating his mar
ginal costs to price and so maximizing net returns as represented by the 
rectangle cghi. 

As market price Pm varies, the price to this farmer Pf will vary by 
identical absolute amounts, always maintaining a difference equal to trans
fer cost. It is clear, therefore, that changes in the market price will induce 
changes in the volume produced by this farmer and that these changes will 
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be represented by movements along his marginal cost curve. It is also 
apparent that he will continue to produce, at least in the short run, so long 
as the at-farm price is as high as or higher than the lowest point./' on his 
marginal cost curve. (We assume for convenience that this is also the 
lowest point on his average variable cost curve, although this would 
require a linear total variable cost function and, therefore, constant margi
nal cost for outputs to the left of this point.) 

This minimum price at which he will produce corresponds to a market 
price equal to the sum of marginal cost at point j plus farm-to-market 
transfer cost. Therefore, we can represent this farmer's responses in terms 
of market prices by elevating his marginal cost curve by the appropriate 
transfer cost. This is indicated by the curve starting at point/ and passing 
through the point k in the third diagram in Figure 17.2. Here, pointy from 
the middle diagram has been moved upward by the appropriate transfer 
costs as explained above. Notice also that the quantity scale in this last 
diagram has been condensed to measure aggregate output of all producers. 

By similar argument, farms more distant from the market (as suggested 
by points d and e in the first section) would be represented in terms of 
market prices by transformed marginal cost curves starting at points /• and 
,v in the third section of the figure. Now, if these three farms are the only 
ones supplying the market, it is a simple matter to construct a curve show
ing the total quantities that would be delivered in response to changes in 
the market price. This merely involves the horizontal summation of the 
three transformed marginal cost curves: the resulting market supply curve 
would be the discontinuous function j'klmn. With any given market 
demand curve, such as D in the diagram, the equilibrium market price oa 
would be determined. With many farmers at varying distances from market, 
of course, the aggregation of transformed marginal cost curves would 
result in a reasonably smooth and positively inclined market supply curve. 

17.4 FACTORS INFLUENCING SITE RENTS 

In constructing the average and marginal cost curves described above, all 
inputs and costs other than land were included. We assumed that these 
curves were appropriate for farms at any location, that land was perfectly 
homogeneous throughout the region, and that at-farm prices for all other 
inputs were constant and equal throughout the region. Under these con
ditions the net returns, as represented by rectangle cghi in Figure 17.2, 
would be due entirely to the particular location of the farm; and similar 
net returns at other locations would fall off as distance from market in
creased. Recognition of the higher net returns available to nearby farms 
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would induce other farmers to bid for these more advantageous locations. 
This bidding would continue so long as costs, including payment for loca
tion, were lower than gross farm returns for the given production period. 
In short, these net returns are economic rents resulting from superior 
locations, and the operation of the land market will (under perfect compe
tition) bring about a regular geographic structure of such site rents. 

The spatial variation in site rent is illustrated in Figure 17.3. Land im
mediately adjacent to the city will command the highest rent, as suggested 
by point a, since it has the lowest product transfer cost. The nearby farm 
that we considered in our previous example has an economic rent re
presented by point b in Figure 17.3. Here the vertical dimension of this 
point corresponds to the size of the profit rectangle cghi in Figure 17.2. 
Eventually, a site will be reached along any radius where the at-farm price 
is just sufficient to cover nonland average costs at the minimum point on 
the average cost curve. Here there is no surplus or net return and, hence, 
this location shown as point c defines the "no rent" margin. At points more 
distant from market than point c, production may be carried on in the 
short run; but returns will not be adequate to cover total costs, and this land 

Cross-section view 

Site 
rent 

FIGURE 17.3 Site rent as a function of distance from market. 
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will eventually be retired from use in this submarginal line of production. 
Notice that the land is not submarginal, only this use is submarginal. 

From this discussion it should be apparent that the site-rent structure 
is directly dependent on market price, on nonland production costs, and 
on product transfer cost. It follows that changes in market price will in
duce upward or downward movements in the entire structure of rents. It 
also follows that differences in production costs must modify rents. Con
sider the case where prices of input factors are not constant but increase 
(because of higher transfer costs for inputs) with distance from the central 
market. This will cause the level of the cost curves to rise as we move away 
from the market and thereby bring about a more rapid decline in the rent 
surface. Moreover, differences in land quality may modify input-output 
relations and, thus, give rise to differences in net returns at any given dis
tance from market. Such qualitative differences will result in rents attrib
utable to the land itself — Ricardian rents. In the real world, then, land 
rents combine two elements — pure site rents and rents that result from 
qualitative differences in the land input. 

17.5 SITE RENTS AND PRODUCTION ZONES 

The site rents discussed thus far represent earnings available from a single, 
particular crop (or fixed rotation of crops). Other crops will yield charac
teristically different geographic rent structures and so will have differing 
abilities to compete for land of any given quality at any given location. 
For any product or set of joint products, we can construct a site-rent 
surface representing the net returns over nonland costs that result from 
advantageous or disadvantageous locations. Moreover, the particular 
structure of potential rent earnings around a market will vary from prod
uct to product, in part, reflecting bulkiness, perishability, and other factors 
affecting transport costs and, in part, the adaptability of the land to pro
duction. These differences are basic to the development of regional 
specialization. 

Let us first abstract from land differences by considering the case of an 
isolated city located in a plain that has uniform fertility and with transport 
facilities equally available and at equal unit costs in every direction. Each 
potential use for this agricultural land will then generate a conelike struc
ture of site rents centered on the city and decreasing with distance from 
market. These rents represent the ability of the particular use to compete 
for the land and, in a perfect market, will give rise to concentric zones 
of optimum product uses. The uses that result in heavy yields per acre will 
bear heavy transfer costs and, hence, will locate near the market, but uses 
that involve smaller and more concentrated outputs will tend to be located 
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in more distant zones. Perishability of the product will also be important 
for this influences transfer costs directly in the added costs of protecting 
the product and indirectly in the increased losses due to deterioration with 
increasing length of haul and time in transit. Market prices will directly 
affect the rent structures for each alternative use, of course, and the even
tual allocation of the producing area among the several products will 
represent an interdependent supply and demand equilibrium. 

These principles of the location of agricultural production were first 
given systematic expression by Johann Heinrich von Thiinen in 1826. At 
that time, overland transportation was by wagon, and transport costs ex
erted compelling influences even over relatively short distances. Thiinen 
observed that these transport costs would quickly consume any net returns 
from the production of bulky and perishable products as distance from the 
central city increased. His general scheme of efficient production is indi
cated in Figure 17.4. Various intensive and perishable crops, for example, 
potatoes, fresh vegetables, and fluid milk, would be produced in the zone 
immediately adjacent to the city. 

Free cash Forestry Crop Improved Three-field Stock 
cropping alternation system system farming 

system 

Figure I 

Figure I I 

Miles 

0 40 

FIGURE 17.4 The optimum land utilization patterns as developed by Johann Heinrich 
von Thiinen in 1826. [Source. Johann Heinrich von Thiinen, Von Thunen's Isolated 
State: An English Edition of Der Isolierte Staat, translated by Carla M. Wartenberg and 
edited by Peter Hall (New York: Pergamon Press, 1966), 304 pp.] 
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The radius of this ring was calculated by Thiinen to be 4 miles, each 
the equivalent of 4.6 English miles. Beyond this would come a zone for 
forest crops, for wood was the essential fuel in those days and its transport 
was expensive. The forestry ring was used to provide the firewood supply 
for the town. The higher quality fuel timber was produced somewhat 
further from town and was followed by building timber toward the outer 
edge of the ring, which was located 7.3 miles from town. 

The forestry ring was followed by three rings having enterprise com
binations that included small grains but consisted of different cropping sys
tems because of changing relative prices of the products. Ring three —a 
zone of grain and root culture that included crops such as barley, potatoes, 
hay and legumes, and root crops —was included in the illustration, but 
Thiinen's calculations showed that it would not be a profitable rotation 
under his assumptions. Ring four was devoted to a rotation of grain, 
pasture, and fallow extending 24.7 miles from town. The limit of culti
vated farming was the historic three-field system with grain and fallow, 
as in the previous zones, but with much permanent pasture and meadows. 

Beyond 31.4 miles came the final agricultural ring devoted to graz
ing—a use that was made possible by the fact that livestock could be 
driven to market. Thiinen also noted that wool could be sheared and 
butter manufactured at a profit at this distance because of their high 
value and small bulk. Beyond these agricultural zones would be a wilder
ness area with hunting and trapping and the shipping of valuable and 
easy-to-transport furs. 

Thiinen also recognized the important influence of water transporta
tion where available with rates per ton-mile much lower than wagon 
rates. The modifications to product zones and optimum uses that would 
result are suggested by the lower half of the diagram in Figure 17.4 where 
water rates are one-tenth the land freight charges. Here, transport costs 
from any point to the city will represent the most economical combina
tion of land and water routes, and the availability of low-cost water 
movement will greatly elongate the zones along the river. The boundary 
between any two zones, however, will involve combined transfer costs, 
as was the case with the wagon transfer costs in the upper half of the 
figure. 

17.6 THE EFFECTS OF DIFFERENCES IN LAND QUALITY 

The introduction of qualitative differences in land will, to some extent, 
obscure the effects of site-rent differences by destroying the symmetry 
of the utilization zones, but the impact of location and of transport costs 
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will remain. The general nature of these effects is suggested by the hypo
thetical example summarized in Table 17.1. Here, we assume that there 
are three different grades of land-A, B, and C-and three products- 1, 
2, and 3. In general, Product I results in the lowest product-weight per 
acre, Product 2 in an intermediate product-weight, and Product 3 in the 
highest product-weight per acre; but the relative weights vary among the 
several land classes. Yields per acre are given in the first row of the table. 

Equilibrium prices for the products delivered to the central market are 
shown in the second row, and gross values per acre in terms of those 
market prices are given in the third row. Production costs per acre for all 
inputs except land are summarized in row 4, and equivalent site rents 
at the market center are given in the following row. The costs of trans
porting the product of one acre for a distance of one mile are given in 
row 6. We have assumed that transport costs are linear functions of 
distance and that they amount to 10 cents per mile for a unit of any 
product. The final rows indicate the distances from the market center to 
the various boundaries between product zones and to the no-rent margin 
for each product. 

The geographic structures of land rents corresponding to these situa
tions are indicated in Figure 17.5. Because Product 3 yields the greatest 
product-weight per acre, it carries the largest transport cost and so shows 
the most rapid decline in site rent as distance from market increases. 
Product 1, on the other hand, has the lowest product-weight and trans
port costs and a rent structure that reflects this through a more gradual 
decline with distance. Product zones are always ordered from the heavy 
product-weight near the market to the light product-weight at a distance 
from market for any land class, but differences in yields on the several 
land classes may completely eliminate the production of some products. 
Thus, all three products would be produced on land class A, but only 
Products 1 and 3 would occur on land class B, and only Products 1 and 2 
on land class C. Inspection of the yield data in Table 17.1 indicates that 
this is because Products 2 and 3 are relatively poor alternatives on land 
classes B and C, respectively. Notice that this is true even though the 
highest absolute yields for Product 3 are obtained from class C land. 

The final organization of zones around the market as indicated in 
Figure 17.6 emphasizes the disruption to regular and even product zones 
that will result from qualitative differences in the land resource. Needless 
to say, the appearance of these zones would be even more chaotic if the 
several land classes were found in irregular and scattered patterns 
through the producing territory. In addition, a less regular and more 
realistic structure of transport costs would further complicate matters. 
In spite of these disturbances to the apparent regularity of the zonal 
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FIGURE 17.5 The effects of qualitative differences in land on the structure of site 
rents and on boundaries between product zones. (The numbers refer to products. See 
Table 17.1.) 
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FIGURE 17.6 The effects of qualitative differences in land on optimum land utiliza

t ion patterns. 
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structure, however, the basic influences of location and of transport costs, 
although less obvious, will continue to operate. The simplified models 
help us to understand these influences, but the more complicated models 
warn us that many factors and influences, in addition to transfer costs, 
must be considered in any attempt to explain real geographic production 
patterns. 

17.7 LAND-USE EQUILIBRIUM WITH MULTIPLE MARKETS 

It is a relatively simple matter to expand the concept of site-rent struc
tures and product zones around a single market to include many alterna
tive markets, although the resulting systems of site prices, site rents, 
and production patterns may be quite complex. We have learned that a 
producer at any particular location considers the production alternatives 
available to him and selects that one which will maximize his returns. In 
a competitive market he is forced to this optimum selection by the bidding 
up of resource values —by the site rents. His physical production oppor
tunities are defined by the resources at his disposal and by available 
technology. If he is located in a semiarid country without irrigation, water 
limits his opportunities to a small list of enterprises that can be carried on 
successfully under dry land conditions. To produce fresh fruits and vege
tables for winter markets, he must be located in regions where winter 
temperatures are moderate enough to permit this culture. If his operation 
depends on some unique resource, then he must locate where this resource 
is available, coal mines must be at coal deposits! In general, then, we state 
that the possible alternative production opportunities are determined 
by physical conditions, by resources and differences in resources, and 
by the physical technology that tells us how best to combine these 
resources to obtain desired products. 

Given a list of potential enterprises and the physical inputs and out
puts involved in each, the selection of the particular enterprise or enter
prises to follow depends on economic considerations. These economic 
forces are presented to the individual producer in the form of product 
prices f.o.b. the farm location (site prices), cost rates and prices for inputs, 
and -alternative opportunities as reflected in site rents. In the single 
market case, all of them refer to conditions in the central market, and the 
whole system is brought into equilibrium through the interaction of market 
demands for the several products and the product zone and supply alloca
tions. When several market centers are involved, each product must be 
considered with reference to each market outlet, and the producer makes 
disposal responses as well as production and utilization responses. 

In brief, we visualize multiple product zones and the associated site-
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rent surfaces around every market with them all interacting and impinging 
on product demands in every market. With any given set of product 
prices for each market, every point in the producing territory will be 
characterized by a particular site rent for each product in every market. 
Through a free-choice system, producers at every point will consider 
these alternatives and select that which yields the highest rent. Through 
this process the entire region will be allocated among markets and among 
products. If this allocation does not result in a supply-demand balance 
for each product in every market consistent with the original market 
prices, adjustments in prices, rents, and supply area allocations will 
continue until the final equilibrium is attained. We have already stressed 
that this is an interdependent system; if any single product in any market 
is out of line, the subsequent adjustment will have direct or indirect 
influences on all products in all markets. 

This interdependent system is suggested by the hypothetical product 
zones in Figure 17.7. Here, we have assumed a vast producing territory 
with land somewhat differentiated by irregular bands of Class A, Class 
B, and Class C land running roughly from north to south. Four markets 
are located in the area; a large market in the south-central district, a 
major secondary market in the north, and small markets to the east and 
west. Product zones are somewhat irregular and discontinuous around 
any market because of land differences, as previously illustrated in Figure 
17.6. They are further modified by the competition among markets along 
lines similar to the ones discussed in Chapter 7. Rents are not directly 
shown in Figure 17.7, except that the extensive or zero-rent margin is 
represented by the outside boundaries of the diagram; beyond these 
boundaries the land would not be cultivated. Within these boundaries, 
site rents would rise slowly through the zones producing the low-weight 
per acre products more rapidly in the medium-weight product zones and 
most rapidly in the heavy-weight zones near the market centers. The 
geographic site-rent surface would be discontinuous, of course, reflecting 
the abrupt changes from one land class to another. 

Let us suppose that the system illustrated in the diagram is in equili
brium and that we then introduce an increase in the demand for the 
heavy-weight product in the small market at the western side of the region. 
The immediate impact of this would be the rise of this product's price in 
this market. As a consequence, the boundary between Product 3 and 
Product 2 would be pushed farther from the market center. But this 
would reduce market supplies for Product 2, and its price would move 
upward. In turn, the margin between Product 2 and Product I would 
be affected and, hence, the price of Product I would be increased and 
the extensive margin expanded somewhat. 
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FIGURE 17.7 The product zones around four interdependent markets. 

But these price increases in the small western market would also push 
out its boundaries with the major southern market, setting in motion a 
whole chain of interdependent price and zone adjustments in that major 
market. Finally, these "ripples" would reach the markets to the north 
and the northeast, affecting at least in some small degree the prices, site 
rents, and final product zones in those districts. In this way, a change in 
demand for any product in any market will have effects felt throughout the 
entire system and will give rise to a new and different equilibrium. In a 
similar way, changes in production technology or in transfer costs will 
interact and will modify the entire regional structure of prices, site rents, 
and market-product zones. 
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17.8 COMPARATIVE ADVANTAGE, SPECIALIZATION, AND TRADE 

The Law of Comparative Advantage is frequently referred to in a dis
cussion of the utilization of resources and of the development of exchange 
and trade. In general terms, this law states that a producer (individual, 
region, or nation) will tend to specialize in the production of the commodi
ties in which it has the highest comparative advantage or the least 
comparative disadvantage and to obtain by trade the commodities in 
which it has the least comparative advantage or greatest comparative 
disadvantage. 

Suppose that Brown can produce corn for 50 cents per bushel and 
potatoes for $1.00 per bushel but that Green's costs are 60 cents and 
90 cents, respectively. Brown, thus, has a comparative and absolute 
advantage in producing corn, while Green has a comparative and absol
ute advantage in producing potatoes. It would clearly be to their mutual 
advantage if each specialized in the crop where he is most "efficient" 
and obtained the other by exchange or trade. 

But suppose that Green's costs were higher than Brown's for both 
commodities: 60 cents per bushel for corn and $1.50 for potatoes. Now 
Brown has the absolute advantage in both crops, but he has the greatest 
comparative advantage in potato production ($1.50/$ 1.00), and Green 
has his least comparative disadvantage in corn (60 cents/50 cents). If 
Green were to reduce his potato production by 2.0 bushels, he would 
save $3.00 and, assuming costs are constant at the indicated levels, 
this would permit him to expand his corn output by 5.0 bushels. He now 
offers this extra corn to Brown in exchange for potatoes. Since Brown 
finds that 5.0 bushels of corn are the cost equivalent to him of 2.5 bushels 
of potatoes, it is apparent that any exchange rate between 2.0 and 2.5 
bushels of potatoes for 5.0 bushels of corn would permit both parties to 
gain from this transaction. 

Let us consider a similar situation that confronts two regions with a 
monetary exchange system rather than one of direct barter. Region A 
can produce corn and potatoes for 50 cents and $ 1.00 per bushel, respect
ively, and Region B's costs are 60 cents and $1.50, respectively. When 
trade opens between these two regions, it will be profitable (neglecting 
transfer costs) to ship both corn and potatoes from A to B. This will 
reduce supplies of both commodities in Region A and increase them in 
Region B. Moreover, there will be a monetary flow from Region B to 
Region A. Both the commodity flow and the money flow will increase 
prices in Region A and decrease them in Region B. As this continues, 
the price of corn in Region B will eventually fall below the price in 
Region A, and shipments of corn will correspondingly move from B to A. 
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In equilibrium, prices will be so adjusted that A ships potatoes (where 
it has greatest comparative advantage), B ships corn (where it has least 
comparative disadvantage), and the monetary value of the trade flows are 
in balance. 

If this equilibrium involves a lowering of prices in Region B, however, 
it may be protested that the region produces and ships corn at returns 
lower than production costs. But costs reflect the physical inputs and 
prices of factors of production, and factor prices are derived from 
product demands and product prices. The indicated reductions in com
modity prices in Region B and increases in commodity prices in Region 
A, therefore, will give rise to related adjustments in factor prices. The 
final equilibrium thus involves a lowering of costs in Region B through a 
devaluation of factor prices and an increase in costs in Region A through 
the inflation of factor prices. 

In fact, the detailed trade and location theory that we have been 
considering provides us with the real meaning of the Law of Comparative 
Advantage, and we may well restate the law to read that each producer 
will specialize in the commodities from which the site rents to his produc
tive factors are greatest. Consider the situation in a region like the one 
surrounding the market in the northeastern section of the diagram in 
Figure 17.7. Physical production possibilities are limited to the three 
products considered in this example, and input-output ratios for each of 
them are differentiated by the assumed three classes of land. Producers 
in this region must decide on which products to produce and whether to 
produce for the domestic (internal) market or for export to other markets 
in other regions. As we have already explained, equilibrium adjustments 
in this area are not independent but are determined as an integral part of 
the major regional adjustment. This equilibrium for the northeast area is 
shown on an expanded scale in Figure 17.8. 

Site rents in this frontier area in general are highest along the western 
and southern boundaries, reflecting the important influences of major 
markets in adjacent areas. Rents decline to the northeast, finally reaching 
zero along the extensive margin of cultivation; beyond this lies an un
developed wilderness. The declining rent structure is interrupted, how
ever, by an inverted cone of increasing rents around the small town 
located in this area. In fact, site rents immediately surrounding this town 
are the highest in the region. The general nature of the total rent surface is 
indicated by the isorent contours shown as dotted lines in Figure 17.8 as 
well as by product boundaries for the given markets. 

From this diagram it is apparent that a significant portion of the land 
resources of the region will be used to produce products for the local 
market. Land along the western border, however, is devoted to Products 
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FIGURE 17.8 The specialization in an area, as determined by market demands, 
location, and land class. [Note. Numbers refer to products and arrows indicate direc
tion of trade flows (enlarged northeast section of Figure 17.7).] 

1 and 2 for export to the large secondary market beyond this border. 
Although the major market to the southeast is far from this area, it is 
profitable to devote some land along the southern border to export crops 
for this distant market. 

Of course, this illustration of product and market zones is very much 
simplified, but it should suggest the nature of competition —interenter-
prise and interregional —for the available resources and the final alloca
tion as determined by site rents. In the present example, exports from the 
region are indicated but without balancing imports. A more realistic 
model would have included products that require specialized resources 
not available in this region, for example, particular soils or climatic condi
tions and, as a consequence, would have indicated a much more elaborate 
pattern of multilateral trade. Even more important, this model has stressed 
the agricultural land resource and has neglected industrial production. 
A more complete model would have included these nonagricultural 
products, and would have probably indicated imports of industrial 
products by the small region to balance its exports of farm products. 

17.9 OPPORTUNITY COST CURVES AND TRANSFER COSTS 

This discussion of alternative production possibilities and of comparative 
advantage should remind us of the production possibilities or opportunity 
cost curves used in Part IV. There we suggested that the resource and 
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technological endowment of a region would define a particular oppor
tunity cost curve that summarized the production possibilities in the 
region. With these curves for several regions and with consumer demands, 
we were able to derive regional offer curves and to determine the patterns 
of production in each region, the trade flows, the product prices, and the 
prices for factors of production. All of this ignored location and transfer 
costs, although processing or production costs were directly included 
through the opportunity cost concept. 

The preceding pages have indicated how space and form must be 
inserted in the general analysis of regional specialization and interregional 
trade. Without attempting a complete revision of the opportunity cost 
and offer curve analysis to insert transfer costs, we will indicate one or 
two major aspects. The opportunity cost curve for some Region X is 
indicated in Figure 17.9 for the simple two-commodity case. Suppose 
that some other Region Y contacts Region X with intent to trade. The 
prices in Y are indicated in the diagram by the slope of the price line 
PbJPav This is the familiar inverse ratio of product prices. If trade is 
established and these prices made effective in Region X, the optimum 
production pattern would fall at d on the opportunity cost curve. 

But this ignores transfer costs. If Region X imports Product A and 
exports Product B, the effective prices in the region will be (Pay + ta) and 
(Pby — tb) where ta and tb represent the costs of interregional transfer. 
With these prices, Region X will find its best production position at c on 
the opportunity cost curve. Similarly, e would represent the optimum 
production adjustment if Region X exported Product A and imported 
Product B. As a result of transfer costs, commodity prices in the two 
regions can differ over a substantial range without giving rise to profitable 
trade opportunities. This range is represented by the segment from c to e 
on the opportunity cost curve; prices in the two regions must differ by 
more than the combined transfer costs to make interregional trade 
advantageous. 

To place this properly in its locational framework, consider Region X 
to be located at any of a number of alternative sites relative to Region Y. 
As distance and transfer costs between the two regions increase, the 
range within which prices could fluctuate without permitting profitable 
trade will increase, and the opportunity for trade will diminish. In the 
extreme case, of course, transfer costs are sufficiently great to more 
than offset potential gains from regional specialization, and trade is not 
established. On the other hand, two regions located close together and 
connected with low-cost transportation routes can engage in a wide 
variety of exchange to their mutual benefit. Notice also that increasing 
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FIGURE 17.9 The effects of transfer costs on interregional trade possibilities. 

distance and transfer costs will have a differential effect on product 
prices, reflecting product characteristics such as bulkiness and perish
ability. Consequently, and in conformity with our earlier location models, 
bulky products with high transfer costs will be traded among nearby 
regions, but concentrated and low transport-cost products can be traded 
over long distances. Some exceptions to this generalization are found 
where production requires specialized and localized resources not 
generally available in all regions. Trade flows based on bulky and perish
able tropical fruits provide obvious examples. 

This analysis is also revealing in the case of a region that has been 
expanding its output of a particular product. As long as local production 
is less than domestic consumption, the industry operates on the basis of 
a price that exceeds the "world" price by the transfer costs on the 
imported product. But when the growth of the industry has resulted in an 
exportable surplus, the domestic price wijl fall to the world price minus 
transfer costs. If transfer costs are relatively important, this abrupt 
price change will be severe and may well explain why certain industries 
expand within the limits of the domestic market but still are unable to 
compete effectively in world markets. Moreover, this situation may be 
quite unstable; with domestic production and consumption about in 
balance but subject to some variation, the domestic price may oscillate 
wildly between the transfer cost plus and the transfer cost minus positions. 

© 1978 by Mrs Raymond G. Bressler and Richard A. King. 



350 ARRANGEMENT OF ECONOMIC ACTIVITY 

17.10 TWO ILLUSTRATIONS 

As an example of the multiple product form-space complex, we urge the 
reader to reexamine the map that shows the major type-of-farming areas 
in the United States (presented earlier). With minor exceptions, this 
complex organization is the result of the choices made by individual 
farmers in seeking profitable employment for labor, capital, and land 
resources. Our theoretical discussions of resource endowments and 
alternative opportunities of transfer costs and production-processing 
costs and of market and product zones provide an appreciation of the 
general forces that have shaped and that continue to modify the agricul
tural evolution. Population growth and improvements in marketing and 
transportation encouraged the expansion of the agricultural frontier 
and gradually forced farming in the East to concentrate on bulky and 
perishable products where nearness to market meant comparative advan
tage. The ultimate expansion of cereal production into the semiarid 
lands of the Great Plains was dictated by least comparative disadvantage. 
These lands are far less productive in wheat than the fertile and well-
watered areas to the east, but cereals are one of the few alternative uses 
for the dry lands and their production is made economical by an appro
priate evaluation of the basic land resource. The Cotton Belt and the 
areas of fruit and vegetable production in the Southwest have obvious 
connections with climatic conditions. Winter vegetable production in 
Florida, Texas, and California is economical in spite of long distances 
and high transport costs to market because normal production is impos
sible during the winter season in other parts of the country, and market 
prices must be high enough to cover abnormal production and marketing 
costs if out-of-season produce is to be available. 

These broad farming areas, of course, cover a wide diversity of use 
patterns within any region. The major dairy regions are in the north
eastern and the Great Lakes states with fluid milk dominating near the 
great metropolitan areas and manufactured dairy products in the 
Minnesota-Wisconsin-Iowa area. But dairy production is one of the 
most widely scattered of farm enterprises and is important in every 
state. In general, fluid milk requirements tend to be produced locally, 
since here bulk and perishability put a premium on closeness to market. 
In a similar way, every small region exhibits a particular pattern of land 
use that results from the trial-and-error search by farmers for profitable 
enterprises. In the extensive areas this is observed at the margin of 
cultivated agriculture, and abandoned homesteads are evidence of past 
errors in judgment. Small tracts of intensive potato and vegetable produc
tion in the scrublands of southern New England attest to the effectiveness 
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of farmers in searching out and developing unusual resources, as do the 
small irrigated valleys scattered throughout the Mountain and the 
Pacific states. 

In the more intensive areas, the working of the market in form and 
space is reflected in the patterns of alternative crops. Here again, the 
finding and exploiting of particular advantages is amazing testimony of 
the effectiveness of the enterprise system. The evolution of the Central 
Valley in California from grazing land to dryland cereal production and 
to irrigated intensive agriculture reflects broad technological changes in 
production, transportation, and marketing, coupled with expanding 
regional and national markets. But the detailed pattern of present land 
utilization and the adjustment to relatively minor differences in soils 
and climate represents an economical exploitation of natural resources 
that far surpasses the ability of the Forty-Niner to discover and to extract 
gold from the foothills of the Sierra Nevada. 

Land-use equilibrium models are by no means limited in applicability 
to agricultural choices, but they can be readily adapted to other forms of 
enterprise. As illustrated in Figure 17.10, economic rents for commercial, 
residential, and industrial activities also are related to distance from 
market centers, resulting in concentric land-use zones that are the exact 
counterparts of the ones in Figure 17.7. 

As in our agricultural examples, the smooth isorent boundaries be
tween zones would be modified by irregularities in terrain, the occurrence 
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FIGURE 17.10 The spatial arrangement of commercial, residential, industrial, and 
agricultural activity around a regional market center. [Source. Hugh 0. Nourse, Region
al Economics (New York: McGraw-Hill, 1968), p. 120.] 
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of water barriers, the pattern of transport connections and, in some cases, 
by political boundaries. The peculiarities of spatial distribution of nonland 
inputs would also influence the site rent from and, therefore, the location 
of certain activities while leaving others unaffected. Furthermore, the 
extension of the single-market center case to cover a variety of central 
and satellite places is quite straightforward. 
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