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ECONOMIC INTERDEPENDENCE 

AND INTERREGIONAL TRADE 

The previous chapters have described in some detail the evolution of the 
American economy from the largely subsistence agriculture of the early 
colonial period to the industrialized society of today. This evolution has 
been based on the growth of economic specialization —the division of 
labor. During the early days of this country each family did almost 
everything for itself (growing crops and livestock, storing grain and curing 
meat, grinding meal and flour, making butter and cheese, spinning yarn, 
weaving cloth, and making clothes) while selling or exchanging a few 
products in order to obtain the commodities that were difficult or impos
sible to produce at home. 

Today very few families are self-sufficient in this way. Instead, they 
have become highly specialized cogs in a complex economic machine. 
The commercial farmer may produce a single crop or a relatively small 
number of products, and little, if any, of this production will be consumed 
directly by the farm household. The industrial worker may be even more 
specialized, perhaps performing a single operation in an assembly line or 
factory. Each obtains a flow of money income by means of these activities 
— income from the sale of products for the farmer and businessman and 
income from wages for the laborer. And each, in turn, uses his income to 
purchase goods and services made available through our exchange or 
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48 PROLOGUE 

market economy. In this chapter, we provide insights concerning these 
interrelated flows and their relevance to the development of a modern 
economic system. 

3.1 INTERDEPENDENT ECONOMIC ACTIVITIES 

Agriculture has been pictured as a broad aggregate within the economic 
system in which originates the flow of farm commodities within agricul
ture and, from agriculture, to other major industries or sectors. Also, there 
exists a reverse flow of goods and services (including labor) from these 
other sectors back to agriculture. Similar circular flows of inputs and out
puts could be described for every sector and all of them interconnected 
to represent the flows of goods and services throughout the entire econo
mic system. Needless to say, this representation would be very complex if 
it showed the interrelations among the major industrial sectors in the 
system and would be indescribably involved if it attempted to trace out the 
flows among millions of individuals as producers and consumers. An 
appreciation of these flows may be gained by thinking for a moment about 
the systems required to produce and to place thousands of commodities 
on the shelves of a modern supermarket. 

Such detailed descriptions are far beyond the scope of this book, but 
the essential nature of the economic mechanism can be illustrated by 
simpler aggregations. Consider first a model of the total economy based 
on three large aggregates: (1) the production aggregate including farming, 
hunting and fishing, mining, construction, processing, and manufacturing 
activities; (2) the service aggregate including transportation, trade, com
munications, and all other business, personal, and professional service 
activities; and (3) the final demand aggregate including households, 
government, and foreign countries (this aggregate also represents the 
basic inputs of resources of land, labor, and capital owned by households, 
government services paid for by taxes, and the import of goods and 
services from foreign countries). 

This highly aggregated model may be represented graphically by two 
circular flows: one showing the "sale" or input of goods and services from 
each aggregate to the succeeding aggregate and the other showing the 
"purchase" of goods and services by each aggregate from the preceding 
aggregate (Figure 3.1). To make our discussion more concrete, we use 
data from a study of the United States economy in the year 1947. The 
production aggregate sold $38 billion of commodities to the service aggre
gate and, in turn, purchased $41 billion of services. Also, production sold 
$120 billion to the final demand sector and bought $117 billion. Notice 
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FIGURE 3.1 The flows of goods and services among three major sectors of the United 
States economy. All data are for the year 1947 and are given in billions of dollars. The 
figures in parentheses represent transfers within indicated sector. This diagram is 
based on Table 3.1. 

that the sales and purchases between any two aggregates need not balance 
but that there is a balance between any single aggregate and the rest of the 
economy. Thus, the production aggregate had an unfavorable balance of 
purchases over sales with the service aggregate amounting to $3 billion 
and a compensating favorable balance of $3 billion with the final demand 
aggregate. 

These interactions can be shown by an input-output table or matrix 
(Table 3.1). Here each aggregate appears as a "producing" or selling 
sector in the left-hand stub of the table and also as a "consuming" or 
purchasing sector at the top of the table. Each column shows the inputs 
from other industries to the particular purchasing industry; that is, (1) the 
production aggregate purchased $41 billion from (2) distribution and ser
vices and $117 billion from (3) the final demand or autonomous sector. 
Also, the production sector had internal transfers amounting to $119 
billion and, hence, a total gross input of $277 billion. In a similar way, 
each row in such a table shows the distribution of the output of the indi
cated sector, or aggregate to all other sectors. The total gross output of the 
production aggregate-equal to the total gross input for the aggregate-
was distributed as follows: (1) $119 billion transferred back into the 
production aggregate, (2) $38 billion sold to the service aggregate, and 
(3) $ 120 billion to the final demand aggregate. 

Input-output tables permit the representation of far more detailed 
industry interactions than would be possible with graphic means. Tables 
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TABLE 3.1 Summary of the Flows of Goods and Services Among Three 
Major Sectors of the United States Economy, 1947 

Producing 
Sectors 

and Total 

Production and 
manufacturing 

Distribution and 
service 

Autonomous sector 
payments 

Total gross inputs 
Total net inputs 

Purchasing Sectors 
(Billion Dollars) 

Production, 
Manufac

turing3 

119 

41 

117 
277 
158 

Distri
bution 

Service' 

38 

40 

112 
190 
150 

Final 
Demand0 

120 

109 

72 
301 
229 

Total 
Gross 

Outputd 

277 

190 

301 
768 

Total 
Net 

Output5 

158 

150 

229 

537 

Source. Compiled from Wassily W. Leontief, "Input-Output Economics," 
Scientific American, Vol. 185, no. 4, October 1951, pp. 15-21, and from the 
aggregates based on Leontief by Ronald L. Mighell, American Agriculture, Its 
Structure and Place in the Economy (New York: John Wiley and Sons, 1955), 
p. 182. 

"Agriculture, mining, fishing and hunting, construction, and all other manufactur
ing industries. 
Transportation, trade, communication, public utilities, finance, insurance, real 
estate, and all business, personal, and professional service industries. 
cHouseholds, government, foreign countries, inventory changes, and gross private 
capital formation. 
dThe sum of outputs (or inputs) for the three major sectors. 
"The gross output (or input) less transfers within each major sector. 

have been constructed dividing the United States economy into 500 
sectors (an interindustry matrix with 500 rows and 500 columns). Al
though this huge table is still a tremendous simplification of the true 
economy, it nevertheless does give in considerable detail the interrela
tions and interdependencies in the economic system. 

An "11-by-l 1" condensation of such a matrix is given in Table 3.2. 
Notice that Table 3.1 is simply a further condensation of this 11-industry 
table. The production aggregate in Table 3.1 represents the first three 
sectors of Table 3.2; the service aggregate combines sectors 4 through 7 
in Table 3.2; and the final aggregate in Table 3.1 is the sum of sectors 8 
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through 11 in Table 3.2. It should be pointed out that total gross inputs 
and total gross outputs in Table 3.2 are equal for each of the first 7 sectors 
but are only equal in the aggregate for the last 4 sectors. Exports need not 
equal imports nor government expenditures equal tax receipts, for ex
ample, but in the aggregate these final sectors and the entire matrix must 
balance. 

Before leaving these interindustry matrices, we must emphasize that 
they provide more than a convenient description of the national economy. 
These tables may be used to trace out the approximate impact of changes 
in certain sectors on the entire system. For example, suppose that the 
required output of agriculture and fisheries (row 1) increased by 10 per
cent. Barring changes in technology and in relative prices, this would 
mean a 10 percent increase in the inputs to agriculture and fisheries, that 
is, all entries in column 1 would be increased by approximately 10 percent. 
Corresponding to these changes, there would be upward adjustments in 
the total output of all other sectors which, in turn, would require input 
adjustments. In this way, the direct and indirect effects of the increase in 
agricultural and fisheries output can be traced through the whole eco
nomic system. For this reason, detailed input-output tables have been 
useful planning tools for diverse activities such as war strategy (to 
determine where strategic bombing .will have the major disruptive effect 
on an economy) and the industrialization of underdeveloped countries (to 
check the internal consistency of proposed developments). Even the 
highly aggregated 11 -industry model suggests the complex and inter
dependent nature of the economy: changes in any small sector spread out 
like ripples on a pond and have direct or indirect effects on all parts of the 
economic system. 

3.2 INTERDEPENDENCES WITHIN THE AGRICULTURAL SECTOR 

Input-output analysis is also useful as a device for studying the relation
ships within as well as between sectors. Food, textile, and tobacco manu
facturers are the primary receivers of farm products, but agriculture also 
sells directly to many other industries, to households, and to itself. 
Internal transfers in the form of feed, seed, and livestock amounted to 
more than $10 billion in 1947, or about 25 percent of the total gross out
put of the farming sector (Table 3.3). Three-quarters of this internal 
transfer was from the food and feed grain enterprises (row 4): $3,841 
million went to the meat animal enterprise; $1,279 million to poultry and 
eggs; $1,755 million to dairy products; $817 million back to grain 
enterprises as seed and as feed for workstock; and the balance of $234 
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54 PROLOGUE 

million largely as workstock feed for other enterprises. On the other 
hand, the meat animal enterprise was the largest purchasing sector, 
accounting for about one-half of total gross purchases within agriculture 
(column 1). 

Net of these internal transfers, about 45 percent of the value of farm 
products in 1947 was sold to the food processing industries and an addi
tional 9 percent to the tobacco and textile industries. The chemical 
industry received about 4 percent, and a similar proportion was exported 
to foreign countries. Direct sales to households, including consumption 
on farms, accounted for 29 percent of net production. These households 
eventually receive virtually all farm products, but only after they have 
passed through various processing, manufacturing, and marketing 
channels (Table 3.4). 

Farms not only sell to a variety of industrial outlets but also buy from 
or are serviced by many industries. The largest single purchase account is 
from households as payments for family-owned resources. This amounted 
to 57 percent of the net value of farm output in 1947, primarily represent
ing farm family labor and hired labor. The food processing industry sup
plied the farm economy with products valued at 7 percent of the net value 
of farm products, and the petroleum, chemical, and power industries 
accounted for 4 percent. Transportation and trade services purchased by 
farmers in conjunction with purchased supplies amounted to 8 percent, 
and rental payments added another 7 percent. 

These data provide a general picture of agriculture in relation to other 
major sectors of the economic system through the circular flow of the 
output of farms to other sectors and the inputs of goods and services from 
these other sectors into farm production. The data are for 1947, the 
immediate post-World War II period, and dollar values have substan
tially inflated during the ensuing years, to be sure, but the relative flows 
are reasonably stable, and therefore the overall picture is fairly typical of 
the mid-20th century. 

3.3 SOME REASONS FOR REGIONAL SPECIALIZATION 

As previously pointed out, the division of labor refers to the specialization 
of individuals (and firms) in certain lines of economic activity who depend 
on the market or exchange economy to sell their specialized products and 
services and, thus, to obtain income with which to purchase other goods 
and services. This takes place not because the individuals are necessarily 
interested in such specialization but rather because specialization permits 
a gain in efficiency or economy and, hence, leads to a greater total output 
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TABLE 3.4 Direct Sales and Purchases of Goods and Services by Agriculture 
with Other Major Industry Classifications, per $100 of Gross and Net Agri
cultural Output, 1947a 

Indi 

1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 

13. 
14. 

istry 

Agriculture 
Food and kindred 
Tobacco, textiles, 

leather 
Chemicals, petrol

eum, power 
Machinery and 

equipment 
Distribution'' 
Other services 
Rental 
Inventory changes 
Miscellaneous 
Foreign countries 
Eating, drinking 

places 
Government 
Households 

(including farms) 
Total 

Sales per: 

Gross 

$24.53 
34.00 

6.58 

2.74 

0.01 
0.04 
0.26 
-
2.28 
1.35 
2.88 

1.95 
1.29 

22.11 
$100.00 

$100 Output 

Net" 

_ 
$45.04 

8.71 

3.62 

0.01 
0.05 
0.35 
-
3.02 
1.79 
3.82 

2.59 
1.70 

29.29 
$100.00 

Purchases per 

Gross 

$24.53 
5.37 

0.14 

3.05 

0.59 
6.02 
0.85 
5.41 
6.01 
1.33 
1.56 

-
1.84 

43.30 
$100.00 

$100 Output 

Net" 

-
$7.12 

0.19 

4.04 

0.79 
7.98 
1.13 
7.16 
7.96 
1.77 
2.07 

-
2.43 

57.37 
$100.00 

"Based on W. Duane Evans and Marvin Hoffenberg, "The Interindustry Rela
tions Study for 1947," The Review of Economics and Statistics, Vol. XXXIV, 
No. 2 (May 1952), Tables 4 and 5 following p. 142. 
"Net output is here defined as gross output less transfers within agriculture. 
Agriculture includes fisheries, but this industry's contribution was less than one 
percent of the agricultural total. 
'Includes transportation, trade, communications, finance, and insurance. 

from a given supply of basic resources. In very general terms, gains from 
specialization include the utilization of skills and resource qualities best 
adapted to the particular job, the development of additional skills and 
abilities through practice and experience, and a reduction in the waste of 
time and effort entailed in frequent changes in occupation. Geographic 
specialization occurs because regions, like individuals, are differently 
endowed with abilit ies-with basic resources such as soil, climate, 
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mineral deposits, and (at least, during the short term) with human re
sources that differ in quantity and in quality. 

Regional specialization occurs when a complex of economic forces 
(including the location of natural resources, market outlets, and trans
portation costs) makes it unusually profitable for a number of firms in the 
region to specialize in the same kind of activity. This is clearly evident in 
the primary production industries because of the direct relations to natural 
resources. Gold is where you find it. And so we have gold mines in South 
Dakota, California, Utah, Arizona, Colorado, and a few other states. The 
residents of North Carolina do not forgo mining for gold because they 
might dislike this occupation but simply because important deposits of 
this metal are not included in the natural endowments of that state. Texas 
is the leading state in the production of petroleum, natural gas, and sulfur 
because these minerals are in great demand in our industrial economy and 
because they have been deposited in great abundance in the Texas area. 
For equally obvious reasons, the major fishing industry exists along the 
Atlantic and Pacific Coasts and in the Gulf of Mexico, with minor 
freshwater fisheries contered on the Great Lakes and the Mississippi 
River system. 

The basic localized resources for farm production are land and climate. 
These resources (coupled with available technology) determine the 
physical possibilities of production. Actual use of the resources, however, 
will depend on the markets for alternative farm commodities, on the 
location of urban centers of population, on the tastes and preferences of 
individual consumers, and on transfer costs from potential producing 
areas to markets. We have learned that the availability of abundant and 
excellent land and climatic resources in the Midwest was not sufficient in 
itself to bring about a highly developed agriculture, but that the combina
tion of these resources plus growing urban markets along the Atlantic 
seaboard and improved transportation did result in a rapid westward 
movement of commercial agriculture and the actual abandonment of some 
areas already developed in the East. We also recognize that crops such as 
cotton and citrus fruits are produced in the southern part of the country 
because these plants cannot tolerate the rigorous winters and shorter 
growing seasons to the north. 

Adjustments in farm production are readily understood when they 
involve the substitution of more favorable soils and climate for less favor
able conditions. But what about the expansion of agriculture across the 
relatively unfavorable semiarid prairies of the west central states? North 
Dakota is the center of the spring wheat area, and Kansas is the dominant 
producer of winter wheat. Yet, yields in these states average 23 bushels 
per acre as compared to yields of approximately 35 bushels in the states 
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from New York to Wisconsin. An understanding of this fact requires an 
economic analysis of comparative advantage based on location, alterna
tive opportunities, market demands, and the prices of land and other 
resources. In brief, North Dakota produces wheat because it has few 
feasible alternatives, while the superior natural resources of the Great 
Lakes states are more profitably employed in other enterprises. 

3.4 SOME EXAMPLES OF REGIONAL SPECIALIZATION 

Farming. The working out of physical and economic forces has 
resulted in a fairly well-defined pattern of regional specialization in 
agriculture (Figure 3.2). The major wheat-producing areas are in the semi-
arid plains that stretch south from North Dakota to Oklahoma and west 
through Montana to the Palouse area in eastern Washington. The Corn 
Belt (emphasizing feed grains and livestock) extends from Ohio west into 
Nebraska and South Dakota. The northeastern states and the Great Lakes 
states are predominantly dairy areas, with milk for urban markets the 
major factor in the northeast and manufactured dairy products the impor
tant outlet in Wisconsin and Minnesota. The Cotton Belt extends from 
North Carolina to Texas and, in irrigated valleys, on to California. Fruit 
and vegetable production tends to concentrate in areas such as New 
Jersey and Delaware, along the Great Lakes shores in New York, Ohio, 
and Michigan, in Florida and along the Gulf Coast, and in the irrigated 
areas of the Southwest and the Pacific Coast. Finally, the vast "inter-
mountain" area of relatively low rainfall supports little intensive agri
culture but is devoted primarily to range livestock production. It should 
be understood that these type-of-farming areas do not indicate areas of 
complete specialization; Iowa, for example, is in the heart of the Corn 
Belt, but it is one of the most important states in butter production. 
However, the type-of-farming map does give a good generalized picture 
of regional specialization in agriculture. 

Mineral Industries. Primary production basic to the industrial 
economy is characterized by a high degree of regional specialization. 
Texas ranks first in total mineral production with a value of products of 
$3.7 billion in 1954. Petroleum, natural gas, and sulfur were the major 
components of this output. Petroleum, natural gas, and cement put 
California in second place with a value of $1.4 billion, although other 
important mineral-producing states include Louisiana, Pennsylvania, 
Oklahoma, West Virginia, and Illinois. The major petroleum fields in the 
United States are in Texas-Oklahoma-Kansas, California, along the Gulf 
in Louisiana and Texas, the Appalachian fields from Pennsylvania to 
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Tennessee, and scattered areas in Michigan, Ohio, Indiana, Illinois, and 
the Rocky Mountain states. Natural-gas supply areas correspond approxi
mately with the geographic distribution of oil fields plus a large area in the 
Dakotas and eastern Montana. Coal deposits also follow this general 
pattern. The major supply of coal comes from the Appalachian field, 
including the anthracite beds in eastern Pennsylvania and the bituminous 
and semibituminous beds covering approximately 70,000 square miles. 
An important bituminous area lies in Illinois, Indiana, and western 
Kentucky, with extensions northeast into Michigan and southwest from 
Iowa to Texas. Deposits in the Rocky Mountain area are largely sub-
bituminous coal and lignite and have been little developed except to serve 
local markets. Although not a mineral fuel, waterpower is an important 
source of mechanical and electrical energy in parts of the country. Impor
tant examples of major present and potential developments in hydro
electric power include the Niagara River, the Columbia River, and the 
Tennessee Valley. 

Nonfuel and nonmetallic mineral industries include virtually ubi
quitous activities such as stone quarries, sand and clay pits, and cement 
manufacturing. Although important variations in type and quality exist, 
usable deposits of these minerals are found in almost every part of the 
United States. However, other minerals in this category may be highly 
localized. Sulfur, in its natural form, is found in Louisiana and Texas. 
As metallic sulfides or pyrites, there are important deposits in Arizona 
and California, and some sulfur is obtained as a by-product of metal 
smelting and from natural and industrial gases. Phosphate rock, used 
chiefly in fertilizers, is found in large deposits in Florida, Tennessee, Utah, 
Wyoming, Idaho, and Montana. Salt, important as an industrial chemical 
as well as for food and feed, is produced from mines, deep wells, and the 
evaporation of seawater. Major salt-producing states in the United States 
are Michigan, New York, Louisiana, Ohio, and Texas. 

Metallic minerals are widely scattered through the United States, 
although any particular mineral ore may be fairly well localized. Impor
tant iron ore fields are located in the Lake Superior region of Minnesota, 
Michigan, and Wisconsin, the Birmingham district in Alabama, the New 
York-New Jersey-Pennsylvania district, and scattered small deposits in 
many other states. Major copper deposits in the United States are in 
Montana, Utah, Arizona, Nevada, and New Mexico. Lead- and zinc-
producing districts are found in Missouri, Kansas, Oklahoma, Idaho, 
Utah, New Jersey, Tennessee, and Virginia. Tin is an important metal in 
the United States, but domestic deposits of tin ore are insignificant. 
Aluminum is widely distributed in many types of rock and clay, but only 
bauxite ore is utilized commercially. Virtually the entire domestic supply 
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of this ore comes from Arkansas. The most important United States 
deposits of precious metals are in South Dakota, California, and Colorado 
for gold, and in Idaho, Montana, Nevada, and Utah for silver. Uranium, 
the metal of the atomic age, occurs in all rocks but usually in too low a 
concentration to be significant. The chief commercial source in the United 
States is the carnotite deposits of the Colorado Plateau. 

Agricultural Processing. Some agricultural processing industries are 
primarily oriented with reference to major farm production areas, al
though others tend to locate in relation to final markets. Thus, firms 
manufacturing ice cream and processing and distributing fluid milk with 
allowance for relatively low per capita consumption rates through the 
South are distributed approximately in line with the geographic distri
bution of population. On the other hand, plants manufacturing dairy 
products like butter and cheese are located mainly in the major milk-
producing regions, especially in the western Great Lakes states. Wiscon
sin, Minnesota, and Iowa produce 56 percent of creamery butter and 60 
percent of all nonfat dry milk in the United States. Wisconsin alone 
accounts for 43 percent of total cheese production. 

Early grain milling centers in the United States were in the tidewater 
areas, but the westward movement of wheat production displaced the 
Atlantic Coast area with milling centers in Chicago and St. Louis. By 
1900, Minneapolis had become the leading milling center in the world. 
A combination of cheap electrical power, water transportation, and 
strategic location with reference to Canadian wheat-producing areas and 
export markets favored Buffalo, however, and since 1930 this area has 
been the largest flour-producing center in the country. Minneapolis 
continues to be important in flour milling, and other major centers are 
located in Kansas and in the Pacific Northwest. Chicago emerged as the 
major meat-packing center after the improvement of rail transportation 
and the developmentof mechanical refrigeration. This still is the most 
important center, but decentralization (based in part on truck shipments) 
has been rapid in recent years. Other important meat-packing centers 
include cities such as Kansas City, St. Louis, Omaha, Fort Worth, Dallas, 
and South St. Paul. Vegetable oil mills are distributed throughout the 
country in close proximity to raw material supplies as are canneries and 
frozen food processing plants. 

Aluminum Manufacturing. It is impractical to describe the locational 
pattern for every manufacturing industry, but two examples from the 
metals industries will illustrate the complex of factors involved and the 
differential importance of these factors. Bauxite ores, it has been pointed 
out, are basic to the manufacture of aluminum, and these ores are found in 
commercial significance principally in Arkansas within the United States. 

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



ECONOMIC INTERDEPENDENCE AND INTERREGIONAL TRADE 61 

These domestic deposits were supplemented by imports mainly from 
Guyana and Surinam in South America. The separation of aluminum 
from bauxite is a two-stage process: first, calcined aluminum oxide 
or alumina is recovered from the ore and, second, aluminum is produced 
from the alumina. The first stage requires about 2 tons of high-grade ore 
and flux material plus the heat from a ton of coal to produce 1 ton of 
alumina. Then, 10,000 kilowatt-hours of electrical energy —approximately 
equivalent to 4 tons of coal —plus 600 pounds of electrodes and 100 
pounds of cryolite are required to convert the ton of alumina to i ton of 
aluminum. The availability of cheap electrical power is a dominant con
sideration. Domestic or imported bauxite is converted to alumina at the 
source of supply or near the point of entry, primarily in the Gulf states. 
Alumina is then shipped to sources of hydroelectric power for the final 
step (to the Columbia River, the Tennessee Valley, and Niagara Falls). 
Finally, the aluminum metal is shipped to manufacturing plants located in 
several parts of the country but, especially, in Michigan, Illinois, and 
Pennsylvania. In this process, then, the location of the ore is the primary 
consideration in the location of alumina plants, although availability of 
low-priced electrical power is dominant in the final stages. 

Iron and Steel Manufacturing. The iron and steel industry is basic to 
much of our industrial economy, contributing essential semifinished 
materials to the automobile industry, construction and maintenance, the 
railroads, machinery tool production, and many other industries. Basic 
raw materials for this industry are iron ore, coal, limestone and, when 
available, iron and steel scrap. Approximate proportions in this "in
gredient mix" to produce 1 ton of steel rolling-mill products are about 
1.5 tons of ore, 1.5 tons of coal, 0.6 tons of limestone, and 0.3 tons of 
scrap, the proportions varying, of course, with variations in the quality of 
the ore and coal, the type of ore, and the amount of scrap available. Iron 
ore occurs in many localities of the United States, and high-grade ore is 
also imported from Canada and Venezuela; but the richest and most 
extensive deposits have been in the Mesabi Range in the Lake Superior 
region. Since 1900, about 85 percent of domestic iron ores have originated 
in this region, and 80 percent of steel capacity has been constructed in 
relation to these deposits and to the coking coal fields near Pittsburgh and 
in Indiana and Illinois. Other important but relatively minor centers are 
located in Alabama, Maryland-Pennsylvania-New Jersey, Utah-Colorado, 
and California. 

In the early development of the iron industry, fuel supply was by far 
the dominant location factor. At the beginning of the 19th century, it 
required 7 to 8 tons of coal to produce 1 ton of pig iron. Technical 
improvements in furnace operation, however, led to important savings in 
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fuel. In the United States, average coal consumption per ton of pig iron, 
which was about 2.1 tons in 1879, was only 1.27 tons in 1938. This has 
meant an increasing locational pull by ore sources and especially by final 
markets. (The market pull has been further reinforced by the fact that 
scrap iron is usually more available and cheaper at the major market 
centers.) These facts explain the early development of Pittsburgh as the 
major iron- and steel-producing region but also indicate why this district 
has been losing ground to centers such as Chicago-Gary, Cleveland, and 
Buffalo. 

Pittsburgh has the most strategic location with reference to coal fields 
but has a serious disadvantage in terms of total transportation costs for 
raw material and finished products except in its own nearby market. The 
Pittsburgh district produced about 40 percent of the total United States 
output in 1900, when fuel requirements were substantially higher; but this 
had fallen to 25 percent by 1935. Bethlehem and Buffalo have transport 
advantages in serving eastern markets, while Detroit, Cleveland, and 
Chicago are best situated with respect to their important local markets. 
Birmingham has a site advantage for southern markets and can compete 
effectively in the Pacific Northwest, and Provo is well situated to serve 
the Mountain and western areas. Pacific Coast points are poorly located 
with reference to coal and ore; but the extensive use of scrap, estimated 
at 85 percent in 1944, enables steel plants in this region to compete effec
tively in producing a limited array of products for local markets. Loca
tions on tidewater, such as Sparrows Point in Maryland, depend on the 
import of ores from Canada and Venezuela and will probably increase in 
importance as the high-grade ores of the Mesabi Range are exhausted. 

The availability of low-cost transportation by water for raw materials 
and finished products is of major importance in determining the relative 
advantage of these alternative steel-producing centers. Lake Superior 
ores flow south and east through the Great Lakes, while coal flows from 
Pennsylvania and Ohio in the reverse direction. Pittsburgh's disadvantage 
lies primarily in that it must depend on rail shipments to reach eastern 
markets and on a combination of rail and water to reach the industrial 
centers at Detroit and Chicago. Freight rates on finished steel from 
Buffalo, Cleveland, and Detroit to New York City are about 50 percent 
lower by water through the New York State'Barge Canal than by rail. 
Water shipment from Sparrows Point to New York costs less than one-
third the rail rate. 
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3.5 INTERREGIONAL TRADE FLOWS 

The foregoing pages have presented an abbreviated description of the 
geographic distribution of economic activities in the United States-the 
major locational patterns for selected agricultural and industrial activities. 
These producing areas are connected through trade flows with the major 
market centers. Market centers may represent the concentration points 
for secondary industry as in the flow of raw materials to manufacturing 
establishments; but, ultimately, the market for finished products corre
sponds closely with the geographic distribution of population. In other 
words, the primary determinant of the volume of goods and services 
consumed in any region is the number of consumers living in the region. 
Important modifying factors are interregional differences in levels of per 
capita income and purchasing power, population characteristics such as 
age, sex, and race and, interrelated with these factors, differences in 
aggregate consumer tastes and preferences. 

Of course, geographic patterns of population, employment, and 
income are interrelated with industrial location. The availability of 
labor and the level of wages are important determinants of industrial 
location; and in turn, but with some lags, population moves in response to 
favorable employment opportunities. We have already discovered that the 
region stretching from Massachusetts to Illinois predominates in manu
facturing activity. This 11 -state region includes only 12 percent of the land 
area of the United States, but in it resides 45 percent of the total civilian 
population. Per capita income is relatively high in these states, so that 
residents of the region receive more than 50 percent of the total personal 
income in the United States. As a consequence, a substantial part of 
agricultural products, raw materials, and manufactured goods either origi
nate in this region or flow to it through interregional trade. 

Efforts have been made to break down the interindustry, input-output 
matrix for the United States into a set of interrelated regional matrices. 
Because of the complications involved in this procedure, presently avail
able material is limited to an I I-industry matrix with three major regions: 
(I) the New England, Middle Atlantic, and South Atlantic states, (II) the 
North Central and South Central states, and (III) the Mountain and 
Pacific states. Even in this highly condensed form, the results are most 
interesting (Table 3.5). The eastern region, for example, produced only 
47 percent of its requirements for the products of agriculture in 1947, 
received 32 percent from the Central states, 7 percent from the western 
region, and imported 14 percent from foreign countries. These trade 
coefficients show the proportions of the region's purchases (in value 
terms) that originated within the region and from interregional shipments 
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TABLE 3.5 Trade Coefficients for Major Regions in the United States, 1947 

Industry 

Products of agriculture 

Animals and products 

Products of mines 

Products of forests 

Manufactures 

Petroleum and natural gas 

Electric light and power 

Transportation and 
communication 

Trade, finance, and 
banking 

Other services 

Producing 
Region 

Region I 
Region 11 
Region III 
Imports 
Region I 
Region 11 
Region 111 
Imports 
Region I 
Region 11 
Region 111 
Imports 
Region I 
Region II 
Region III 
Imports 
Region I 
Region 11 
Region 111 
Imports 
Region I 
Region 11 
Region III 
Imports 
Region I 
Region 11 
Region III 
Imports 
Region I 
Region II 
Region III 
Imports 
Region I 
Region 11 
Region 111 
Imports 
Region I 
Region 11 
Region 111 
Imports 

Consuming Region 

Region I 

46.8 
32.4 
7.0 

13.8 
36.9 
56.6 

2.9 
3.5 

79.4 
12.7 
0.3 
7.6 

70.5 
10.4 
10.9 
8.2 

73.5 
21.1 

1.5 
3.8 

16.7 
64.0 

3.7 
18.9 

100.0 
-
-
-

98.2 
-
1.8 

-
98.3 

1.7 
-
-

100.0 
-
-
-

Region 11 

3.5 
84.8 
9.6 
2.2 
8.4 

83.5 
8.1 

-» 
19.5 
67.9 

2.4 
10.1 
5.2 

68.6 
20.1 

6.1 
20.3 
75.3 

3.3 
1.2 
1.1 

96.9 
1.8 
0.2 
-

100.0 
-
-
-

99.5 
0.5 
-
-

100.0 
-
-
3.5 

94.6 
• 1.9 
-

(Percent) 

Region 111 

0.3 
10.1 
85.3 
4.3 
1.8 

35.9 
60.1 

2.2 
0.2 
1.1 

98.6 
0.1 
0.3 
1.6 

97.6 
0.5 
8.6 

24.3 
64.9 

2.2 
-
1.2 

56.4 
42.4 
-
-

100.0 
-
-
-

100.0 
-
-
2.3 

97.7 
-
-
-

100.0 
-

64 
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TABLE 3.5 Continued 

Industry 
Consuming Region (Percent) 

Producing 
Region Region I Region II Region III 

Households Region I 
Region 11 
Region 111 
Imports 

100.0 
100.0 

100.0 

Source. Leon N. Moses, "The Stability of Interregional Trading Patterns and 
Input-Output Analysis," The American Economic Review, Vol. XLV, No. 5, 
December 1955, pp. 803-832, (Table VI). 
Regions include the following Census groups and correspond roughly to east, 
central and west. 
Region I: New England, Middle Atlantic, and South Atlantic states. 
Region II: East North Central, West North Central, East South Central, and 

West South Central states. 
Region III: Mountain and Pacific states. 
aDashes indicate no data available. 

and, hence, must add to 100 percent. Notice that Region I was deficit in 
the production of agricultural and livestock products and that this deficit 
was offset primarily by receipts from Region II and from foreign coun
tries. Regions II and III each produced 85 percent of their own require
ments of the products of agriculture, but because of regional specializa
tion they did receive shipments from other regions and from foreign 
countries. 

Shipments of coal and iron ore were responsible for much of the inter
dependence between Regions I and II in the products of mines. Region II 
clearly dominated in petroleum and gas, supplying not only its own re
quirements but 64 percent of the needs of Region I. Region III produced 
56 percent of its oil and gas requirements and received 42 percent as 
imports from foreign countries. Notice that imports of petroleum also 
accounted for 19 percent of the supply for the eastern states. Finally, 
there is a group of important activities for which each region is self-
sufficient or virtually so. They include the production of electric power, 
the service activities (transportation, communication, trade, finance, 
banking, and other professional and personal services) and of course, the 
household account. 

Before leaving this set of trade coefficients, it should be emphasized 
that the degree of aggregation necessarily reduces the apparent impor-
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tance of interdependencies. When the United States is combined into 
three major regions, many important trade movements are lost —coal from 
Pennsylvania to New England, cotton textiles from the South Atlantic 
states to New York, petroleum and gas from Texas to Chicago and 
Detroit, automobiles from Michigan to North Dakota, cattle from the 
range states to California, or citrus from Florida to the major metropolitan 
centers along the Atlantic Coast. A matrix based on 50 states would show 
substantially larger interstate shipments and correspondingly less impor
tant local production. Nevertheless, it is true that every area represents a 
combination of surplus, deficit, and self-sufficient situations. California is 
in the aggregate an important surplus-producing state for farm products, 
for example; but this aggregate combines large surpluses of many fruits 
and vegetables, deficits in meats and manufactured dairy products, and an 
approximate balance in fluid milk and cream production and consumption. 
In general, we can conclude that interregional and interstate trade is 
highly important in the United States but it is also clear that many 
significant activities, especially in the service field, are carried on with a 
close balance between local production and consumption. 

3.6 THE MOBILITY OF PRODUCTION FACTORS 

This chapter has reviewed the development of economic specialization — 
individual, industry, and region —and the concurrent development of 
commodity trade flows connecting specialized producers with each other 
and with consumers. Important effects of the geographic distribution of 
certain natural resources on production and, therefore, on trade have 
been stressed. 11 is true, of course, that natural resources such as coal and 
oil deposits, falling water for power, and land and climate are immobile 
and that production must adjust to the location of these natural factors of 
production. In these cases, the movements of products substitute for the 
movement of the resource. Changes in the effective location pattern of 
natural resources are possible through new discoveries and improved 
techniques of conservation and exploitation, but for the most part the 
location pattern at any time must be taken as given. 

Capital and labor resources are not fixed in location, however, and 
thus move from place to place as required. We pointed out that these 
movements were essential to the early development of the American 
colonies —a massive movement of both capital and labor from Europe to 
America. In such movements the flows of capital are essentially flows of 
goods, since effective capital usually takes the form of producer goods 
such as machinery and equipment or of consumer goods needed for the 
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sustenance of the labor force. Labor movements, on the other hand, are 
more familiar in the great migrations of population. There have been five 
main currents of intercontinental migration since the beginning of the 
16th century: (1) from Europe to North America, (2) from southern 
Europe to Latin America, (3) from Great Britain to Africa and Australia, 
(4) the movement of slaves from Africa to the Americas, and (5) a variety 
of movements from China and India. Major internal or intracontinental 
flows have been (6) the westward movement in the United States, and 
(7) the eastward movement in Russia. 

Since World War I, the internal migrations within the United States 
have been dominated by movements out of the Southeast, central and 
northern plains and Mountain states to the Pacific Coast and to the 
industrial area from southern New England to Illinois. A comparison of 
migration patterns with data on geographic differences in per capita 
personal incomes suggests that economic incentives are important basic 
causes of these internal migrations. 

Differences in per capita incomes are shown in Table 3.6 for selected 
years from 1880 to 1968. Incomes in the Far West have exceeded those 

TABLE 3.6 Regional Differences in Per Capita Personal Income, 
1880 to 1968 (Dollars Per Capita) 

Region 1880 1900 1920 1940 I960 1968 

United States average 95 113 680 592 2215 3412 

Index (United States average = 100) 

East 
New England 
Mideast 
Great Lakes 
Southeast 

West 
Plains 
Southwest 
Rocky Mountain 
Far West 

137 
122 
107 
58 

95 
67 

183 
199 

130 
123 
106 
56 

106 
78 

163 
157 

116 
123 
111 
53 

99 
88 

109 
149 

126 
133 
112 
57 

81 
70 
89 

132 

110 
116 
108 
73 

93 
87 
95 

118 

110 
113 
107 
77 

96 
87 
90 

115 

Source. 1880 to 1920: Hugh O. Nourse, Regional Economics. 
McGraw-Hill Book Company, New York, 1968. Table 6.5, p. 146. 
1940 to 1968: Survey of Current Business, April 1969, Vol. 49, No. 4. 
Office of Business Economics, U.S. Department of Commerce, 
Washington, D.C. 
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in all other regions for the last century, but are now only 115 percent of 
the United States average instead of roughly double that figure in 1880. 
Incomes in the Southeast were between 50 and 60 percent of the United 
States average through 1940, but they have recently climbed to more than 
three-fourths the national average. As shown in Table 3.7, the Far West 
has shown a steady n^t in-migration while the Southeast has shown a 
steady out-migration throughout the period. For every other region, net 
migration rates have been consistent with the notion that people move in 
response to income differentials. 

The causes of migration are by no means simple, and we have no 
desire to leave the impression that direct comparison of average levels of 
income provides a complete understanding. This is further emphasized by 
considering the three states of Florida, Arizona, and Nevada. These 
states and to some extent California and Colorado have unusually high 
increases in population through migration for reasons that are, at least in 
part, unrelated to employment opportunities—for example, the move
ments of retired people to these areas to take advantage of favorable 
climatic (and in some cases favorable tax) conditions. 

The movement of population and labor force out of agriculture has 
been one of the important contributors to these internal movements. 
Farm population and the farm labor force have decreased relative to the 
United States totals, and in recent years there have been absolute as well 
as relative declines in farm population and farm employment. Data for the 

TABLE 3.7 Net Regional Migration Per 1000 Average Population 

Region 

East 
New England 
Mideast 
Great Lakes 
Southeast 

West 
Plains 
Southwest 
Rocky Mountain 
Far West 

1880 to 
1890 

102 
75 
37 

- 2 6 

170 
98 

548 
396 

1900 to 
1910 

91 
113 
33 

- 3 3 

- 9 
176 
289 
481 

1920 to 
1930 

4 
54 
55 

- 6 4 

- 5 6 
27 

- 7 4 
307 

1940 to 
1950 

- 1 
5 

13 
- 5 8 

- 7 3 
- 1 0 
- 1 3 
284 

Source. Perloff et al., op. cit. Table 199, p. 593. Attributed to Lee, 
Miller, Brainerd, and Easterlin, Population Redistribution and 
Economic Growth, United States, 1870-1950 (Philadelphia: Ameri
can Philosophical Society, 1957), Table P-1, pp. 107-231. 
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years since 1920 indicate that the movement from farms has usually far 
exceeded the movement to farms. However, two exceptions to this 
general observation are important. First, the decline in nonfarm employ
ment opportunities during the depression years reduced the farm-to-
nonfarm migration about 40 percent and, actually, resulted in a net 
migration to farms in 1932. Second, World War II drew unusually large 
numbers of men from farms into the armed forces or into war-plant 
production during 1941 to 1943, and the return of some of these men to 
the farms after the, war resulted in a reversal of the usual farm-to-city 
migration pattern in 1945 and 1946. Since 1950 the trend has continued 
until only 7 percent of the population live on farms. 

Whatever the basic causes, it is apparent that factors of production 
such as capital and labor do move between and within nations. The ad
justments of these flows and of the flows of commodities through the 
development of production patterns related to basic natural resources are 
central problems in the operation of our economic system. They are 
considered in greater detail and more analytically in the chapters that 
follow. 
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