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I. Introduction 

P REVIOUS studies of the effects of U.S. 
tariffs and quotas on U.S. real income and 

its distribution have concluded that these effects 
are minimal. Moreover, this conclusion has 
emerged from both partial equilibrium' and gen- 
eral equilibrium2 approaches. However, most of 
these studies assumed labor to be the only vari- 
able factor. This study combines a general 
equilibrium methodology with a significant de- 
gree of disaggregation by using the 83 sector 
United States input-output table and a linear pro- 
gramming approach3 to assess the impact of the 
1967 structure of U.S. tariffs and quotas on the 
American functional income distribution. We 
conclude that when all factors are perfectly 
mobile, the effects on aggregate real income and 
its distribution are much greater than previously 
found, and these effects are highly sensitive to 
the degree of mobility assumed. Section II pre- 
sents the critical assumptions of the model, and 
contrasts them with those of the other models. 
Section III contains a discussion of the data, and 
section IV draws our conclusions. 

II. The Model4 

In the model, there are 83 sectors consisting of 
63 traded and 20 nontraded goods, and in each 
sector primary and intermediate inputs are used 
in fixed proportions. Factors are fixed in aggre- 
gate supply, goods are absorbed into final con- 
sumption in fixed proportions, and all factors of 
production share common tastes. All product 
and factor prices are perfectly flexible within the 
United States to assure full employment (except 
when the marginal product of a factor falls to 
zero) and a flexible exchange rate maintains the 
balance of trade at its 1967 level. The world 
prices of all tradables are assumed to be fixed, 
and each traded good is subject to international 
transport costs derived from the input-output ta- 
ble. 

Because foreign and domestic production are 
assumed to be sectorally undifferentiated, im- 
ports can supplant an entire domlestic industry. 
This contrasts with the assumption of imperfect 
substitutability between foreign and domestic 
production in each sector of the general equilib- 
rium models of Deardorff, Stern and Baum 
(1977); Deardorff, Stern and Greene (1979); 
Brown and Whalley (1980); and Whalley (mim- 
eograph). Furthermore, they postulate endoge- 
nous pricing of traded goods. In these general 
equilibrium models a composite primary factor 
input is formed from constant elasticity of sub- 
stitution (CES) aggregates of homogeneous labor 
and capital, and domestic and foreign products 
within the same product category form a compos- 
ite CES aggregated intermediate input. These 
composite primary and intermediate inputs are 
combined according to fixed coefficients produc- 
tion functions. Deardoff et al. and Brown and 
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Whalley specify a different elasticity of substitu- 
tion for each product class, which is assumed to 
be identical across all countries for each product 
class. An additional difference between this 
paper and those of Deardorff et al. is that the 
latter assume an exogenous money wage rate, 
permit nominal expenditure to vary only by 
changes in tariff revenue, and focus on changes 
in employment. Real wages change because the 
prices of traded goods change, but the essentially 
fixed nominal expenditure combines with the 
fixed money wage to preclude the real wage from 
changing sufficiently to clear the labor market. 
This can generate unemployment. The authors 
could have extended their model by positing 
monetary or fiscal policy that removed the slack 
in the labor market. Brown and Whalley (1980) 
and Whalley (mimeograph) permit wage and rent 
changes to clear the factor market just as we do. 
Any important difference in the conclusions of 
this model and those of the other general equilib- 
rium models is likely to be a result of the above 
differences in assumptions. Strict comparability 
is not possible, however, since the above make 
no statement about functional income distribu- 
tion. 

The papers that have disaggregated labor have 
taken a short-run perspective in that they have 
not permitted the full simultaneous determina- 
tion of product or factor prices across sectors of 
the economy: wage rates are assumed to be fixed 
and the supply curve of value added is flat. This 
includes Baldwin (1976a, 1976b); Baldwin, Mutti, 

and Richardson (1980); and Cline et al. (1978). 
Moreover, these also focus on employment 
changes, rather than functional income distribu- 
tion. 

This paper considers five applications of the 
basic model. In our first set of simulations, 
natural resources, land and reproducible capital 
are perfect substitutes for one another, and we 
do not distinguish between various types of 
labor, simply assuming that if one man's wage is 
twice that of another in the base period, then one 
man-year of the former's labor is equivalent to 
two man-years of the latter's labor. These aggre- 
gates are referred to as capital and labor, and we 
suppose that both factors are perfectly mobile 
within the U.S. economy. The results of these 
simulations are summarized in table 1. 

In our second set of simulations, we assume 
that reproducible capital, land and each of the 
various depletable assets (ores, coal, and petro- 
leum) in extractive industries 5-10 are distinct 
and there is no capacity for substitution between 
them. Similarly, labor is broken down into five 
categories: farmers, less skilled labor, skilled 
craftsmen, scientists and professionals, and 
non-farm managers, and again, there is no ability 
to substitute one factor for another. Further- 
more, we assume that all of these factors are 
mobile within the U.S. economy, although each 
depletable asset is used by only one input-output 
industry. The results of these simulations are 
summarized in table 2. 

The third set of simulations is identical to the 

TABII 1. TmTtit-_ E I( I-S Ol- Al Ii RNAIIVF TXRIFI-FS Wtii N L\130R \NI) CAPPIIAI 
ARE BOI H HoMOGI-NEOUS AND PERFECTLY MOBILL INTIERNALXIYi 

Simulation: 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 

U.S. Tariff 0 50 100 150 200 0 100 100 200 
Foreign Tariff 100 100 100 100 I(() 0 0 N0O 20O 
U.S. Y" 108.50 107.33 100.00 99.86 99.82 126.47 124.05 99.84 99.82 
Labor's Y 130.05 118.63 10(0.00 99.62 99.71 127.80 76.61 98.40 96.81 
Capital's Y 68.34 86.26 100.00 100(.32 100.02 124.00 212.44 102.53 105.42 
Importing IndustrieY-' 43 24 25 1 1 61 38 1 1 
Exporting Industrieh.cY I 2 38 1 1 2 2 I I 
Producing Industrices'l 40 59 83 83 83 2) 45 83 83 
O' with Fixed Wg 66.01 80.62 100.(00 10 10 100.06 59.37 119.72 104.09 105.04 
0 with Fixed CPIP 87.35 93.31 100.00 99.90 99.95 73.18 81.87 102.57 101.86 

All irnms in tic tihic, iire e\philaincd at the hase ot'the t blhe Ahei-c theo ire- ti-rst tilnt;-odiced. 
All tigit>l cXcept thosc denoted A ith '' ac expressed is ai percentage ot' he cor esponding hs N year enti F Iori c\anmple. in entr-\ o'50 tor the S tritft mcin' that 

ill L'.S tariffs ind the iiiltl' U qLiVlCn1ts Of 111 ot iS. import quotas have henii CtLI to A0'; ot' theil- hase pet -od lex1el.s 
'I'he i- d l inconie., ot' eilih f'aitoi- ir cilcUlitC( h\ WlSming thatt ill ut rttfand in(iltict husincs ti IC\rventic collected( h\ the Ulnited Stits a1s \scll is the h.ilknc o 

ti lide deficit is distiihUtcd in proportion to tictor income,, 
Y denotes rial expenditrIN (r-al income). 
'I he ezsl-ms inpoutting. e\pouitg. mtnd pi-oduLCing industries i-ct'et- to the n1Li}CIbO- oII iduLIt 1ti 'S in c*ch imulation thitt m-i impli. c\pitei. .ini] pioducci. 

respectively 
o is the dollii- pi-ice ot foreign exchinilge. 
V1 Is the mnoncv Viige rate 

(' i d(flotes the U' S ( oiunici li-ice 1ndev 
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second except that we variously constrain 99%, 
75%; 50% and 25% of the reproducible capital 
and land in each industry to be immobile to other 
industries, arguing that these successively less 
stringent restrictions on mobility represent suc- 
cessively longer time horizons, so that we have 

results ranging from those which are relevant 
descriptions of very short-run to very long-run 
equilibrium. These simulations are described in 
table 3. 

The fourth set of simulations extends the anal- 
ysis of immobility to the various skill groups of 

TABLE 2.-THE EFFECTS OF ALTERNATIVE TARIFFS WHEN LABOR AND CAPITAL 

ARE BOTH HETEROGENEOUS AND PERFECTTLY MOBILE INTERNALLY 

Simulation: 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 

U.S. Tariff 0 50 100 150 200 0 100 100 200 
Foreign Tariff 100 100 100 100 100 0 0 200 200 
U.S. Y 106.13 105.50 100.00 99.76 99.76 118.89 118.22 99.93 99.68 
Professionals' Y 19.19 34.76 100.00 100.06 100.35 26.95 107.23 118.99 116.58 
Managers j Y 112.20 185.50 100.00 97.09 94.46 12.15 0 50.17 43.40 
Craftsmen'Sk Y 118.98 101.00 100.00 99.70 99.66 65.11 64.62 101.48 99.79 
Workers" Y 167.03 130.22 100.00 100.58 101.40 150.22 81.29 109.83 122-42 
Farmers' Y 349.55 361.33 100.00 92.42 85.07 0 0 0 38.40 
R Capital'sm Y 72.55 75.39 100.00 99.99 100.21 186.78 223.93 108.28 99.91 
Land's Y 0 0 100.00 102.85 105.58 0 0 8.68 10.93 
Resources'n Y 9.72 14.93 100.00 115.87 133.09 0 0 74.06 199.16 
Labor's Y 125.11 12'2.64 100.00 99.55 99.35 85.00 64.52 96.58 100.15 
Importing Industries 29 23 25 6 6 55 34 5 4 
Exporting Industries 5 5 38 7 7 4 4 6 8 
Producing Industries 56 62 83 82 82 29 49 83 83 
0 with Fixed Craftsmen's W 80.75 98.54 100.00 100.00 100.00 128.05 139.33 102.48 104.33 
0 with Fixed Workers' W 57.52 76.42 100.00 99.12 98.27 55.50 110.76 94.69 85.04 
0 with Fixed CPI 97.31 97.69 100.00 99.93 99.87 82 25 83.06 103.99 104.31 

Professionals indicates scientists aind professionals. 
MIanagers denotes nonfarm managers. 
Cri-aftsmen are skilled craftsmen. 
Workers denotes less skilled labor. 
R Capital is reproducible capital. 
Resoarces are esxtractive 1'esoUrce1s 

TABLE 3.-THE EFFECTS OF ZERO U.S. TARIFFS WHEN LABOR AND CAPITAL ARE BOTH HETEROGENEOUS. 
AND CAPITAL AND LAND ARL IMPE RFEL I LTY MOBIL E IN1 FRNAI LY 

Simulation: 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 3.10 3.11 

U.S. Tariff 100 0 0 0 0 0 0 0 0 0 0 
Foreign Tariff 100 1(0 100 100 100 100 0 0 0 0 0 
%/ of Capital & 

Land Mobile 100 1 25 50 75 100 1 25 50 75 100 
U.S. Y 100.00 100.19 102.55 103.86 104.90 106.13 100.54 105.02 109.55 114.15 118.89 
Professionals' Y 100.00 28.95 86.89 61.59 49.95 19.19 28.17 82.26 31.74 30.43 26.95 
Managers' Y 100.() 109.00 4.66 0 1.32 112.20 40.14 0 0 0 12.15 
Craftsmen's Y 100.00 79.24 75.06 111.24 123.77 118.98 70.72 8.34 64.62 67.01 65.11 
Workers' Y 100.00 38.11 131.77 163.10 170.29 167.03 21.24 113.08 147.30 150.06 150.22 
Farmers' Y 100.00 0 0 145.59 211.28 349.55 0 0 0 0 0 
R Capital's Y 100.00 180.It) 136.02 106.40 100.37 72.55 225.43 189.18 165.43 176.08 186.78 
Land's Y 100.00 0 0 0 0 0 0 0 0 0 0 
Resources' Y 100.0() 3.33 0 0 0 9.72 0 0 0 0 0 
Labor's Y 100.00 59.73 86.43 103.94 108.69 125.11 36.56 62.41 89.71 83.29 85.00 
Importing 

Industries 25 30) 30 25 24 29 28 43 52 55 55 
Exporting 

Industries 38 31 8 5 6 5 35 13 7 4 4 
Producing 

Industries 83 83 71 69 68 56 82 68 63 62 29 
ft with Fixed 

Craftsmen's W 100.00 106.88 122.57 86.50 78.39 80.75 109.07 924.57 126.02 123.19 128.05 
tt with Fixed 

Workers' W 100.00 222.22 69.82 58.99 56.98 57.52 363.33 68.21 55.27 55.00 55.50 
& with Fixed CPI 100.00 85.01 92.75 97.29 98.36 97.31 77.51 78.55 82.33 82.42 82.25 
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labor. Thus, we consider 99c, 75%, 50%c and 
25% of all factors of production to be immobile to 
other industries. These simulations are sum- 
marized in table 4. 

An important development in the evolution of 
studies concerned with comparative advantage 
has been the role of human capital.5 This paper 
explicitly acknowledges that contribution by per- 
forming a set of simulations in which less skilled 
labor is the only mobile factor. The other factors 
are characterized by varying degrees of immobil- 
ity due to sector specific human capital. Profes- 
sionals, managers, and craftsmen are assumed to 
embody training costs that preclude immediate 
sectoral reallocation, whereas farmers are as- 
sumed to require major geographic reallocation. 
Thus, table 5 presents simulations that are iden- 
tical to the fourth set except for the perfect mo- 
bility of less skilled labor. 

In each simulation, all revenues from tariffs 
and indirect business taxes, as well as revenue 
equal to the balance of payments deficit, are dis- 
tributed to the factors of production as a propor- 
tional income subsidy, and each factor of produc- 
tion is assumed to spend all of its disposable 

income. Throughout the paper we refer to this 
measure of income and expenditure, divided by 
the price of the consumption bundle, as real in- 
come, and denote it by Y in the tables. 

III. Data' 

The 1967 flow input-output table used for this 
study was obtained from Walderhaug (1977). It 
includes competitive intermediate imports of 
good i, which are valued at foreign ports, as an 
input into the production of its counterpart 
domestic good i. We eliminated this element, and 
entries in the transportation, wholesale and retail 
trade, and insurance industries associated with 
importing it. Had we not done so, imports into 
each industry would have been proportional to 
domestic output in alternative simulations of the 
model. The direct coefficients matrix was then 
calculated so that the domestic cost of producing 
a unit of domestic good i was unity. 

The base period output of each good was com- 
puted as the value presented in the input-output 
table net of competitive intermediate imports at 
foreign port value, and the transportation, duty, 

TABLF 4.-THF EFFECTS OF ZERO U.S. TARIFFS WHEN LABOR AND CAPIIAL 

ARE BOTH HETEROGENEOUS AND ALL FACTORS ARE IMPERFECTLY MOBILE INTERNALLY 

Simulation: 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.10 4.11 

U.S. Tariff 100 0 0 0 0 0 0 0 0 0 0 
Foreign Tariff 100 100 100 100 100 100 0 0 0 0 0 
%t Mobility 100 1 25 50 75 100 1 25 50 75 100 
U.S. Y 100.00 100.10 101.61 103.12 104.63 106.13 100.37 105.33 109.83 114.33 118.89 
Professionals' Y 100.00 66.28 34.03 34.92 35.56 19.19 6.16 27.42 24.51 26.40 26.95 
Managers' Y 100.00 25.47 60.20 65.52 61.47 112.20 174.82 0 11.36 11.76 12.15 
Craftsmen's Y 100.00 124.30 122.50 124.37 125.75 118.98 15.16 61.28 60.98 63.06 65.11 
Workers' Y 100.00 171.76 169.65 170.76 171.36 167.03 108.97 144.25 145.04 147.64 150.22 
Farmers' Y 100.00 150.50 151.96 324.63 323.80 349.55 0 0 0 0 0 
R Capital's Y 100.00 69.71 71.67 74.51 77.26 72.55 129.78 157.27 167.10 176.87 186.78 
Land's Y 100.00 94.94 109.13 0 0 0 0 0 0 0 0 
Resources' Y 100.00 0.59 8.32 8.29 8.28 9.72 0 0 0 0 0 
Labor's Y 100.00 116.39 117.48 119.75 120.37 125.11 86.41 79.41 81.37 83.24 85.00 
Importing 

Industries 25 24 29 28 28 29 27 53 54 54 55 
Exporting 

Industries 38 32 6 6 6 5 34 6 4 4 4 
Producing 

Industries 83 83 82 82 82 56 82 81 81 81 29 
0 with Fixed 

Craftsmen's W 100.00 74.29 76.09 76.07 76.07 80.75 457.97 124.24 128.05 128.05 128.05 
0 with Fixed 

Workers' W 100.00 55.34 56.21 56.20 56.20 57.52 67.50 55.11 55.50 55.50 55.50 
0 with Fixed CPI 100.00 97.96 97.97 97.97 97.97 97.31 77.90 82.39 82.25 82.25 82.25 

' This evolution is considered in detail in Hartigan (1981a). 
A misinterpretation of the Deardorff et al. model in that 
article is corrected in the present paper. 

h A detailed appendix describing the data manipulations 
necessary to implement the model is available from the au- 
thors upon request. 
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and insurance costs associated with them. Stocks 
of primary factors of production were computed 
as the product of base period output and the 
direct primary input coefficients. 

Labor and capital were disaggregated using in- 
formation from the Bureau of Labor Statistics 
industry-occupation matrix (1977). corporation 
income tax returns (U.S. Dept. of the Treasury, 
1967), and Walderhaug (1978). 

Walderhaug (1979) provides data on imports at 
domestic port value by each industry into final 
demand. This includes insurance and freight, but 
not duty. Exports were obtained from Wal- 
derhaug (1977). Each industry was labelled an 
exportable or an importable, if exports net of 
imports were positive or negative. If both ex- 
ports and imports were close to zero, the indus- 
try was labelled a nontradable. 

Domestic absorption of each good i was calcu- 
lated as the sum of domestic consumption, in- 
vestment, and government expenditure from 
both domestic and foreign sources. Final demand 
coefficients for each industry i were computed as 
domestic absorption of good i divided by total 
domestic absorption. 

U.S. ad valorem tariffs were calculated by 
summing the tariff revenue collected from com- 
petitive intermediate imports and imports into 

final demand, and dividing this revenue by the 
sum of competitive intermediate imports and 
final demand imports at domestic port valuation. 
The average tariff on intermediate noncompeti- 
tive imports is 0.2%, so we ignored it. 

Information on tariffs imposed by the 18 major 
trading partners of the United States came from 
Baldwin (1976b), for dutiable exports. These 
tariffs include the variable agricultural levies of 
the European Economic Community (EEC), and 
are those prevailing on January 1, 1973. Baldwin 
reveals that dutiable U.S. exports comprise 
58.88% of total U.S. exports. To obtain 1967 
foreign tariffs, Baldwin's figures were adjusted 
upward using Finger's (1974) statement that the 
Kennedy-Round negotiations yielded a 35% cut 
on 55% of all dutiable imports. Estimates of ad 
valorem equivalents of U.S. quotas and volun- 
tary export restraints were also specified. 

World prices of tradables were calculated 
using information from Walderhaug (1977, 1979) 
on international transport margins, and the tariff 
and nontariff barriers discussed above, so that all 
domestic prices in the base period simulation 
were unity. 

Alternative trade policies were modelled by 
multiplying all tariffs in the study by a factor a, 
where a varies from 0 to 2 in increments of 0.5 

TABIE 5.-THE EFFC1TS OF ZERO U.S. TARIFFS WHiEN LESS SKILL LD LABOR IS 
PERFECTL-Y MOBILE AND ALL OTHER FACTORS ARE IMPERFECTLY MOBIIE 

Simulation: 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 5.10 5.11 

U.S. Tariff 100 0 0 0 0 0 0 0 0 0 0 
Foreign Tariff 100 100 100 100 100 100 0 0 0 0 0 
% Mobility 100 1 25 50 75 100 1 25 50 75 100 
U.S. Y 100.00 100.14 102.12 103.53 104.88 106.13 100.30 105.51 109.82 114.75 118.89 
Professionals' Y 100.00 0 0 0 0 19.19 0 0 0 0 26.95 
Managers' Y 100.00 433.63 221.63 162.57 165.90 112.20 521.68 214.18 164.93 94.47 12.15 
Craftsmen's Y 100.00 40.76 42.54 104.51 108.05 118.98 18.81 12.74 25.69 45.38 65.11 
Workers' Y 100.00 41.68 123.54 160.88 161.70 167.03 16.43 107.65 123.90 137.81 150.22 
Farmers' Y 100.00 0 113.52 363.60 377.29 349.55 0 0 0 0 0 
R Capital's Y 100.00 73.80 93.95 61.61 61.96 72.55 71.19 133.07 146.29 168.56 186.78 
Land's Y 100.00 0 0 0 0 0 0 0 0 0 0 
Resources' Y 100.00 19.24 0 4.73 11.44 9.72 6.22 0 0 0 0 
Labor's Y 100.00 115.09 107.83 126.89 128.75 125.11 116.89 92.50 92.25 88.17 85.00 
Importing 

Industries 25 28 32 29 30 29 28 49 52 52 55 
Exporting 

Industries 38 31 6 6 5 5 34 11 4 4 4 
Producing 

Industries 83 83 78 77 77 56 81 70 70 71 29 
0 with Fixed 

Craftsmen's W 100.00 168.80 207.27 88.26 86.87 80.75 267.27 556.59 292.20 175.81 128.05 
0 with Fixed 

Workers' W 100.00 183.98 74.05 59.45 59.10 57.52 374.24 70.81 63.64 59.33 55.50 
H with Fixed CPI 100.00 76.94 92.09 96.49 96.57 97.31 61.90 76.81 79.07 81.05 82.25 
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for the United States and 1.0 for foreigners. For 
those industries (16-19, 37) in which the rent of 
U.S. quotas is deemed to accrue to foreigners, 
world import prices to the United States were 
adjusted by multiplying the base period rent 
by a. 

IV. Conclusions 

All of the following conclusions are made with 
respect to the 1967 base period. 

A . Gener-al Conc lusions fton All Five) Tables 

Conclusions in subsection A refer to all five 
tables except where indicated. 

1. With perfect factor mobility in the long 
run, no matter whether the factors are homoge- 
neous or heterogeneous (tables 1 and 2), U.S. 
trade barriers protect U.S. capital at the expense 
of U.S. labor, and foreign trade barriers protect 
U.S. labor at the expense of U.S. capital. These 
inferences are made by removing one protective 
structure while holding the other constant, and 
observing how real factor incomes change. This 
result is surprising. The two sector, two country 
Heckscher-Ohlin model, with identical and 
homothetic tastes in both countries, predicts that 
the domestic and foreign tariffs would have iden- 
tical effects on relative factor prices in the United 
States. Similarly, prohibitive American tariffs 
would have precisely the same effects on re- 
source allocation as prohibitive foreign tariffs in 
any model. Thus, we expected to find that U.S. 
and foreign tariffs protected the same factor of 
production within the United States. When either 
tariff structure was made prohibitive in the two 
factor case, our simulations generated a wage of 
zero for American labor (not shown). That the 
return to one factor should fall to zero is consis- 
tent with the fixed proportions nature of the 
model, and that labor is the factor which is 
harmed is consistent with Leontief's finding that 
labor is America's plentiful factor. This creates a 
presumption that higher tariffs by either country 
will be detrimental to American labor. However, 
Hartigan's (1981b) regressions of tariffs (plus the 
tariff equivalents of import quotas and volun- 
tary export restraints) on capital intensity dem- 
onstrate that both the United States and its trad- 
ing partners tend to protect industries which are 
capital intensive according to U.S. factor re- 

quirements, and this is consistent with our re- 
sults. 

2. Trade policy affects income radically. This 
is because 

a. Foreign and domestic production are per- 
fect substitutes. Thus imports can entirely re- 
place a domestic industry. This permits a high 
degree of specialization. It also means that the 
United States can expand exports in a sector to 
a large multiple of that occurring in the base 
year, making it possible for a change in one 
tariff to have a significant impact on income 
distribution. Except when multiple solutions 
occur, the number of exporting industries can- 
not be greater than the number of factors of 
production. These are 2 in the homogeneous 
case, 12 in the heterogeneous case, and 95 
when a percentage of each industry's capital 
stock is sector specific. 

b. The fixity of input coefficients in produc- 
tion and of the coefficients of absorption into 
final consumption reduces the elasticity of the 
economy's derived demands for factors. This 
combined with fixed aggregate factor supplies 
means that a change in the domestic prices of 
tradables will tend to produce a large change in 
factor prices. 

3. There is some nonmonotonicity present in 
the real returns of factors of production with 
respect to changes in the degree of protection. 
The easiest case to discuss is that of farmers 
when the United States unilaterally reduces its 
trade barriers. Consider livestock and livestock 
products; other agricultural products; forestry 
and fishery products; and agricultural, forestry, 
and fishery services. These are the only indus- 
tries that employ either land and/or farmers. The 
land input-output coefficients are 0.05544, 
0.10645, 0.13744, and 0.00000, respectively. The 
farmer input-output coefficients are 0.03380, 
0.06548, 0.00000, and 0.02791. respectively. 
These industries are protected by ad valorem 
tariffs and tariff equivalents of 0. 175, 0.084, 
0.012, and 0.000, respectively. When barriers are 
cut by 50%, livestock and livestock products, 
initially protected by high barriers, are replaced 
entirely by imports. The most land intensive in- 
dustry, forestry and fishery products, contracts 
its production to approximately 15%l of the base 
year. This releases a significant amount of land, 
which is not completely absorbed by the expan- 
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sion of other agricultural products. Thus, land's 
rental rate is zero. Other agricultural products, 
which is most intensive in the use of farmers, 
expands the most, driving up the farmers' wage 
rate to 354.7%/f of that in the base period.7 The 
complete removal of U.S. trade impediments 
leads to marginal increases in the production of 
forestry and fishery products, and agricultural, 
forestry, and fishery services, and marginal con- 
traction in other agricultural products. Land's 
rental rate is still zero, and the slight decline in 
the production of the most farm labor intensive 
industry generates a decline in the demand for 
farmers that is not counterbalanced by an in- 
crease in the output of agricultural, forestry, and 
fishery services. Thus, farmers' real wage falls to 
354.1%7c of that in the base period. Because the 
input-output coefficient for each factor of pro- 
duction is so small, a slight change in the struc- 
ture of product prices leads to highly magnified 
changes in factor prices. 

4. U.S. real income is a decreasing function 
of both U.S. and foreign trade barriers. Since 
there are no terms of trade effects, this is ex- 
pected. 

5. In the base period simulation, multiple 
equilibria were obtained, all with equal values for 
the objective function (U.S. real expenditure out 
of factor incomes), i.e., the domestic price plane 
was tangent to a facet of the production possibil- 
ity frontier, but the value of U.S. real expendi- 
ture varied with the amount of tariff and indirect 
business tax revenue collected, so that U.S. wel- 
fare is indeterminate. Thus, the base period simu- 
lation to which we refer is the one for which each 
sector's output was constrained to that actually 
observed in 1967. 

6. The welfare corresponding to any configu- 
ration of tariffs is higher the more factor mobility 
and generally higher the more substitutability we 
assume, i.e., the more flexible is the economy. 
This is because the production gains from trade 
will be larger, the less is the curvature of the 
production possibility frontier.8 

7. Decreases cause larger welfare changes 
than increases in either tariff structure. This is 
because some tariffs are close to zero, so that 
when tariffs are multiplied by a common factor, 
the economy specializes in importing goods with 
low domestic tariffs, and exporting goods with 
low foreign tariffs. On the other hand, lower U.S. 
tariffs encourage U.S. specialization in those 
commodities in which a comparative advantage 
exists, generating substantial efficiency gains. 
Similarly, lower foreign tariffs increase some ex- 
port prices significantly, and thereby permit 
much more efficiency through increased speciali- 
zation in exportables for which profitability has 
increased. 

8. With flexible relative prices, any attempt 
to fix the nominal return of a factor whose real 
return is declining is likely to lead to currency 
depreciation. 

9. Unilateral and reciprocal tariff cuts always 
appreciate the dollar when the monetary author- 
ity freezes the value of the CPI. That this should 
be true for unilateral reductions is surprising, but 
this possibility has been noted by Johnson (1966). 
The appreciation of the dollar in this model can 
be explained in part by the decline in the prices 
paid to foreigners for the five goods for which the 
United States imposes quotas and the rents ac- 
crue to foreigners; and by the expansion of the 
sectors from which the United States exports in 
free trade to substantial multiples of the base 
period values.9 

10. It is intei-esting to note the exports in 
which the economy concentrates under various 
trade policies. They are noted only for the homo- 
geneous case for brevity. In simulations 1.1 and 
1.2 they are other agricultural products and mis- 

I Note that the figures for farmers' wages in this paragraph 
refer to real wages, not real incomes, since the latter include 
the proportional income subsidy. 

8 Thus we expect that for a given trade policy and degree of 
factor mobility U.S. real income will be highest in table 3 and 
lowest in table 4. This is always true for unilateral barrier 
elimination. However, reciprocal free trade generates some 

anomalies due to sectorally nonuniform business taxes. 
Compare for example, 3.8, 4.8, and 5.8 in which 3.8 generated 
the lowest level of welfare but had the highest degree of factor 
mobility. The value of the objective function of the linear 
program always has the correct ranking. However, indirect 
business tax revenue in 3.8 was substantially lower than in 
the corresponding simulations due to a different structure of 
production. 

9 Simulations performed with each sector's exports con- 
strained to not exceed that sector's base year gross exports 
by a multiple of three always generated a devaluation of the 
dollar (not shown). This suggests that the ability of the econ- 
omy to specialize in a small number of exportables, which can 
expand at a fixed world price, is the cause of the appreciation 
of the dollar. The expansion of the domestic production of 
these sectors and its attendant effect on income distribution is 
discussed in subsection B.9. 
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cellaneous fabricated textile products. In 1.4, 1.5, 
1.8, and 1.9 it is aircraft and parts. In 1.6 and 1.7 it 
is tobacco manufactures and miscellaneous fab- 
ricated textiles. l0 

B. ConlcIlsionsfiomn the Long-run 
HeteerogenolIls Model 

1. Scientists and professionals benefit from 
either unilateral or reciprocal increases in tariffs 
and a unilateral foreign freeing of trade, and are 
harmed by unilateral American or reciprocal 
freeing of trade. 

2. Nonfarm managers benefit from a unilateral 
trade liberalization, and are harmed by any other 
change in trade policy. 

3. A unilateral barrier reduction by the United 
States benefits skilled craftsmen, as does a uni- 
lateral foreign tariff increase. Any other policy is 
detrimental to them. 

4. Less skilled labor benefits from any change 
in trade policy except a unilateral foreign barrier 
elimination. In fact, the simulations imply that 
the effect of U.S. trade policy in 1967 was to 
minimize the income of this group. 

5. Farmers gain by a unilateral U.S. tariff re- 
duction, but any other change in trade policy is 
detrimental to them. 

6. Reproducible capital is harmed by a unilat- 
eral U.S. barrier reduction and reciprocal barrier 
increases. It benefits from a reciprocal freeing of 
trade, and any unilateral foreign impediment 
change. The effect of a unilateral U.S. barrier 
increase is unclear. 

7. Land is helped by a unilateral U.S. barrier 
increase, but is harmed by any other change in 
trade policy. 

8. Extractive resources experience qualita- 
tively identical effects to those of land, except 
they gain from reciprocal barrier increases. 

9. The structure of production that produces 
these distributional effects will be discussed for 
unilateral U.S. barrier elimination. The focus will 
be on export industries, since these have ex- 
panded the most. 

When the U.S. unilaterally frees trade, it ex- 

ports from 5 sectors. These are other agricultural 
products (1.5), miscellaneous fabricated textile 
products (56.0), chemicals and selected chemi- 
cal products (2.4), rubber and miscellaneous plas- 
tics products (4.4), and metal containers (10.5), 
where parentheses denote production expressed 
as a multiple of the base period output. Other 
agricultural products contains farmers as 84.9%o 
of base period labor value added. Since the 3 
U.S. agricultural industries are 7 times as capital 
intensive as the U.S. economy, and capital's real 
income declined, and land was in excess supply 
because livestock products were not produced, 
farmers' real income increased substantially. 
Miscellaneous fabricated textile products con- 
tains less skilled labor as 79.6% of base period 
labor value added. This industry's expansion 
largely explains less skilled labor's gains. Skilled 
craftsmen's gain is largely explained by the ex- 
pansion of rubber and miscellaneous plastics 
products and metal containers which employ 
them as 48.4% and 60.6% of base period labor 
value added, respectively. Extractive resource 
income declines because 4 out of 5 industries 
under this rubric do not produce, the domestic 
needs for these products being met by imports. 
This contributes to the decline in the real income 
of reproducible capital, as these industries are 
highly reproducible capital intensive, and there is 
not a sufficiently significant expansion of a 
capital-intensive industry to counterbalance it. 
Scientists and professionals suffer devastating 
losses because 3 industries with large input 
coefficients for them do not produce or sig- 
nificantly curtail production. These are radio, 
television, and communication equipment; elec- 
tronic components and accessories; and aircraft 
and parts. Nonfarm managers receive modest 
gains because they are used moderately in 4 out 
of 5 exporting industries, which are in the man- 
ufacturing sector. 

C. Conc(Ilusionsi Ito/n the Shor-tri-l n 
Heterogeneolus Model 

The trade policies considered are unilateral 
U.S. and reciprocal barrier elimination under 
varying degrees of factor immobility. Table 3 
considers immobility of land and reproducible 
capital. In table 4, all factors of production are 
subject to immobilities, while table 5 permits less 
skilled labor to be the only perfectly mobile fac- 

"I We are currently exploring the issue of effective protec- 
tion in more detail. 
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tor.1 High degrees of immobility refer to the 
short run, with successively less stringent re- 
strictions on mobility representing longer time 
horizons. Perfect mobility is the long run. 

1. The most surprising conclusion from the tables 
3, 4, and 5 is how few regularities there are. In 
table 3, for example, the elimination of the U.S. 
tariff benefits nonfarm managers the most when 
capital and land are either very mobile or very 
immobile, and benefits skilled craftsmen the 
most when capital and land mobility is interme- 
diate. Moreover, U.S. free trade can either ben- 
efit or harm managers, craftsmen, less skilled 
labor, farmers, labor in the aggregate and repro- 
ducible capital, depending on the degree of capi- 
tal and land mobility assumed. 

2. Less skilled labor generally gains more from 
unilateral or reciprocal tariff elimination the 
longer the time horizon, i.e., the higher the factor 
mobility considered (except for one anomaly in 
table 3, and unilateral elimination in table 4).12 

Moreover, the degree of factor mobility makes 
a substantial quantitative difference, with recip- 
rocal free trade reducing less skilled labor's real 
income by 79%c in the short run and raising it by 
50% in the long run, and with unilateral cuts 
lowering it by 62% in the short run and raising it 
by 67% in the long run, when land and capital are 

the immobile factors. Furthermore, which fac- 
tors are deemed immobile is of substantial quan- 
titative importance. With unilateral liberaliza- 
tion, less skilled labor's real income rises by 72% 
in the short run when all factors are immobile, 
and falls by 58% in the short run when less skilled 
labor is the only perfectly mobile factor. For 
reciprocal liberalization in the short run, the 
figures are an increase of 9% and a decrease of 
84%, respectively. For less skilled labor, the 
short-run scenarios with land and capital being 
the immobile factors are similar to less skilled 
labor being the only perfectly mobile factor. 

3. Despite the sensitivity of the results to the 
time horizon and the selection of immobile fac- 
tors, some conclusions can be made about the 
effects of freeing trade. Owners of land and ex- 
tractive resources, as well as scientists and pro- 
fessionals, will be harmed by either policy of 
trade liberalization. Except for the very short 
run, a reciprocal barrier elimination helps capi- 
tal. Reciprocal free trade hurts farmers and 
craftsmen under all time horizons. Finally, less 
skilled labor may lose significantly in the short 
run, but will always gain significantly in the long 
run. 

Can it be that this last result explains some of 
the conflict between the economists who take a 
long-run view of free trade and the politician or 
labor leader who takes a shorter view'? " The distribution of the returns to the sector specific 

factors in the three versions of the shor-t run was based on the 
assumption that capital is the least mobile productive factor. 
and should bear the entire cost of the immobility in an indus- 
try. Once the return to capital within an industry fell to zero, 
the other factors in that industry, subject to mobility con- 
straints, shared in that excess immobility cost in proportion 
to the rental rates of their mobile counterparts. Note that the 
ratio of the real income of skilled craftsmen to that of workers 
will equal the ratio of their wages only when neither of these 
factors are subject to mobility constraints. This is because 
mobility costs are netted from gross incomes to determine the 
incomes reported in the tables. 

'2 An analogous result occurs in a simple version of our 
model. Suppose that labor and capital in the United States 
combine to produce two outputs. This generates a two fac- 
eted production possibility frontier (PPF) with the labor- 
intensive exportable on the horizontal axis and the capital- 
intensive importable on the vertical. Assume that production 
is initially at the kink in the PPF with the tariff-inclusive price 
line having a slope between that of the two constraints, and 
the world relative price line is steeper than both constraints. 
Moreover, assume that both goods in the United States are 
absorbed in fixed proportions, with the United States initially 
an exporter of the labor-intensive good. If the United States 
unilaterally eliminates its tariff, labor's income will fall in the 
short run, so long as capital's mobility constraint is binding, 
but will rise in the long run when this mobility constraint 
ceases to bind. 
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