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The Income Effects of Pub lie Subsidies 
to Traded Services 

Donald P Hirasuna and Glen C. Pulver* 

Abstract: Examining the effects of four economic development subsidies
factor tax deductions on capital and labor and subsidies for research and 
development and labor training-we find that subsidies to the traded services
producing sector can raise aggregate real income and lower income inequality 
in comparison to the same subsidies to the manufacturing sectors. The analysis 
is conducted with a computable general equilibrium model of a state economy. 
The model is a specific factor model with 21 different industries and 18 dif
ferent occupations. 

I. INTRODUCTION 
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For several decades, employment growth in services-producing industries 
has outstripped that of the goods-producing sector in the United States. During 
the period between 1970 and 1990, employment in the services-producing sector 
increased by nearly 40 million jobs. During the same time period, nonfarm 
goods-producing employment grew only about four million jobs (see Table 1). 
This relatively high growth in services-producing employment has attracted the 
attention of policy makers interested in increasing income within their states 
(Washington State Community, Trade and Economic Development 1996, Oregon 
Economic Development Commission 1995). 

TABLE 1 

Employment by Sector (OOO's) and Percent Nonfarm Goods-Producing Employment 
to Total Nonfarm Private Employment 

1970 1980 1990 1993 

UNITED STATES 
nonfarm goods-producing 
services-producing 
percent nonfarm goods-producing employment 

to services-producing employment 

Source: U.S. Department of Commerce (1995) 

25,338 
45,530 
35.8 

28,594 
62,538 
31.4 

29,422 
85,189 
25.7 

28,107 
87,929 
24.2 

In recent years, the United States has experienced a period of sluggish 
growth in real income and increased income inequality. Many reasons are offered 
for this, including changing demand for skilled labor, increased global compe
tition, decreased industrial productivity, and weakened labor unions (Juhn, 
Murphy, and Pierce 1993; Wood 1994; Baumol, Batey Blackman, and Wolff 1985; 
Piore 1995). Some observers of current income trends suggest that the slow 
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growth in real income and increased income disparity are direct results of the 
rapid growth in services-producing employment (e.g., Bluestone and Harrison 
1982). They suggest that services-producing industries generate low-wage jobs 
and offer little opportunity for increases in economic productivity. Thus, they rea
son that the current decline in rates of income growth is the expected consequence 
of increased dependance on services-producing industries (Bluestone and 
Harrison 1982, 1986). 

If the decline in rates of income growth is in fact due to increased depen
dence on services-producing industries, it might be hypothesized that public sub
sidies to these same industries will generate less economic growth than similar 
subsidies to the goods-producing sector. There is little historic research assessing 
this matter. However, some recent literature raises doubt whether the growth in 
services-producing industries leads to decreased aggregate real income and 
increased income inequality when compared to goods-producing industries 
(Beyers 1991; Porterfield and Pulver 1991; Stabler and Howe 1988; Wood 1994; 
Computer Science and Telecommunications Board 1994; Grubb and Wilson 1992; 
Juhn, Murphy, and Pierce 1993). 

The purpose of this work, therefore, is to compare prospectively the 
income effects of subsidies to services-producing and goods-producing sectors 
through the use of a computable general equilibrium model. The specific analysis 
examines changes in state level aggregate real income and income inequality due 
to public subsidies awarded to either sector. The four subsidies studied are: a 
factor tax deduction on capital; a factor tax deduction on labor; a research and 
development subsidy; and a labor training subsidy. These are public incentives 
provided by states throughout the United States (Haigh 1989; Isserman 1994). The 
explicit hypothesis addressed is that public subsidies to services-producing indus
tries result in lower rates of growth in aggregate real income and increased income 
inequality in comparison to growth in goods-producing industries. 

The first section of the paper reviews previous research on the income con
sequences of growth in services-producing industries. This is followed by an 
explicit description of the economic model, including the underlying assump
tions, specific equations, and methods of impact analysis. The data sources and 
the methodology employed in aggregating industries are also included in this 
section. This is followed by a summary of results and policy conclusions. 

II. BACKGROUND 

There is considerable debate in the literature regarding the income con
sequences of services-producing industries. In earlier years, research suggested 
little gain in income and possibly an increase in income inequality related to 
increased employment in services-producing industries. However, recent research 
suggests the possibility of an alternative view. The historical research may have 
dissuaded state officials from offering subsidies to services-producing industries. 
The more recent research raises the question of how economic development assis-
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tance compares with respect to manufacturing industries. 

SERVICES, EXPORTABILITY, AND AGGREGATE INCOME 

In the past, it has been suggested that the output of services-producing 
industries could not be exported and thus these industries were incapable of 
generating economic growth in a region. There is evidence that some services
producing industries are traded over relatively short distances or, as some put it, 
non-traded (Parsley and Wei 1996). Examples of non-traded service industries 
include beauty salons and dry cleaners. Consistent with this research are the 
recent studies that suggest that some are tradeable over longer distances (Beyers 
1991; Porterfield and Pulver 1991; Stabler and Howe 1988; Wood 1994). Examples 
of traded industries include engineering, architectural and surveying services 
and research, development and testing services. The discovery that some services
producing industries are tradeable leads to the possibility that growth in these 
industries may lead to increased income. However, these studies say little about 
the impact on aggregate income in the region. 

SERVICES, PRODUCTIVITY, AND AGGREGATE INCOME 

It is often suggested that the jobs generated by growth in services
producing industries are, by their very nature, bound to produce lower aggregate 
income (Baumol, Batey Blackman, and Wolff 1985). It is contended that they ex
perience few increases in productivity whereas goods-producing industries are 
able to develop new technology that generates more output per unit of input. 
Baumol, Batey Blackman, and Wolff (1985) also state that some services
producing industries are asymptotically stagnant and over time become nonpro
ductive. For example, after the development of computer software, only qualitative 
changes can be made instead of improvements leading to increased productivity. 

A recent study by the Computer Science and Telecommunications Board 
(1994) concludes that in the 1970s the productivity of some services-producing 
industries lagged behind other industries. The Board notes that there are several 
potential reasons for slowed productivity growth-regulation of the services-pro
ducing sector, overinvestment in information technology, and advances in the 
quality of services-producing items rather than output. However, the Board leaves 
open the possibility of matching productivity increases in the goods-producing 
sector. 

SERVICES AND THE DISTRIBUTION OF INCOME 

The literature is not clear on just how much of the current increase in 
income inequality is a consequence of the growth in dependency on services
producing industries. Cutler and Katz (1992) state that a key factor in growing 
income disparity is an increase in wage inequality. Some scholars suggest that the 
growing wage inequality is caused by deindustrialization (Bluestone and 
Harrison 1982, 1986). Through stagnating goods-producing employment and 
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decreased unionization, workers are forced to leave goods-producing industries 
to take low-skilt low-wage employment in the services-producing sector. 
Although there is some growth in high-skill employment, it is believed that much 
of the employment growth is in the lower-skilled and semiskilled occupations. 

Several recent studies suggest that employment shifts away from well 
paid manufacturing jobs are not the primary cause of greater wage inequality 
(Davidson and Reich 1988; Grubb and Wilson 1992; Bound and Johnson 1992; 
Juhn, Murphy, and Pierce 1993; Freeman and Katz 1994). Grubb and Wilson (1992) 
conclude that despite the dramatic shifts in employment structure and earnings 
differences among industries, growth in services-producing employment made 
only a small contribution to changes in overall inequality. Freeman and Katz 
(1994) state that the loss in blue-collar manufacturing jobs accounts for as much as 
one-quarter to one-third of the rise in wage inequality. 

Several scholars conclude that shifts in demand for skilled labor cause 
much of the rise in inequality (Grubb and Wilson 1992; Bound and Johnson 1992; 
Juhn, Murphy, and Pierce 1993; Bound and Holzer 1993). Wages and employment 
for highly educated workers increase relative to lesser educated workers. In addi
tion, wages for experienced workers rise compared to wages for persons with less 
years of experience. Berman, Bound, and Griliches (1993), Murphy and Welch 
(1993), and Gittleman (1994) suggest that the demand for high-skill occupations 
has risen relative to the demand for occupations requiring fewer years of educa
tion. In addition, some of these studies find that a considerable proportion of ser
vices-producing jobs are within high-wage, high-skill occupations (Juhn, Murphy, 
and Pierce 1993; Grubb and Wilson 1992). 

Others suggest that some of the increase in wage inequality is a conse
quence of changes in international trade (Sachs and Shatz 1994; Wood 1994). They 
suggest that decreased barriers to trade can cause prices to move toward a single 
equilibrium price. Price convergence then leads to equalization of factor prices for 
low-skilled and high-skilled labor. Equalization in factor prices results in less dis
persion in wages within developing countries and a wider dispersion in wages in 
developed countries (Wood 1994). Some economists question the restrictive 
assumptions required to satisfy this factor price equalization theory. They suggest 
that assumptions such as identical technology and tastes and no factor reversals 
seem implausible (Burtless 1995; Bhagwati and Dehejia 1994; Freeman 1995). 

In sum, recent research indicates that services-producing industries are 
capable of generating increased income. It is not clear, however, whether they are 
capable of productivity increases sufficient to match those created by goods-pro
ducing industries in the past. If the reasons for slowed productivity growth in the 
services-producing sector continue into the future, then it remains plausible that 
the increase in dependency on services-producing industries corresponds to a 
reduced rate of aggregate income growth. The literature also indicates that the 
current increase in income inequality may be a consequence of a number of vari
ables, most related to shifting wages. Finally, the question is left open as to 
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whether economic development incentives to services-producing industries will 
lead to less aggregate income and greater income inequality. 

III. THE COMPUTABLE GENERAL EQUILIBRIUM MODEL 

A state level computable general equilibrium (CGE) model is used to 
examine the comparative income effects of subsidies awarded to services
producing industries and those awarded to goods-producing industries. Data 
from the state of Wisconsin is used in constructing the model. Since Wisconsin 
is in many ways a unique state, the results from this study may not be applicable 
to all other states. Although not a perfect model of all states, Wisconsin is ex
periencing shifts in services-producing employment and income similar to that 
of most other states in the country. 

CGE models are criticized by some because of simplifying assumptions. 
For example, the model considers only ceteris paribus results. Outside shocks to 
the model, like welfare-to-work legislation, may alter actual outcomes from the 
model's experimental results. Also, economic models require assumptions regard
ing price adjustments or, in the case of this model, an immediate adjustment to 
prices. Of course, this may be wrong. For example, fixity in production processes 
could vary the time of adjustment in ways different from the model.1 However, all 
economic models fall subject to similar problems with assumptions. This model 
serves as an analytical tool that provides information regarding potential changes 
in income and income inequality. 

This CGE model includes twenty-one industries and eighteen occupations 
(see the appendix for a list of industries and occupations). For purposes of analy
sis, consumers are divided into three groups. The CGE model is shocked by each 
of the four subsidies, first to manufacturing and then to traded services industries, 
and comparisons are made of their ultimate income consequences. Manufacturing 
industries are chosen to represent the goods-producing sector because they are 
frequent beneficiaries of state economic development policies. Traded services are 
selected to represent the services-producing sector because of their potential 
exportability and thus the likelihood that they will be the targets of expanded 
state subsidies. Gini coefficients are used in the income distribution analysis. 

The CGE model constructed for this analysis is in the Johansen class 
(Dixon et al. 1982). The characteristic that distinguishes a Johansen model is that 
it is written as a system of linear equations in proportionate change form. That is, 
instead of writing Y =f(X) where Y is vector of endogenous variables and X is a vec
tor of exogenous variables, the Johansen model writes 

" " Y=e.X where the "IV' notation represents proportionate change (i.e., for an 

individual term y ('= dyi) and e. is the matrix of elasticities of Y with respect to X. 
Yi 

'Another example is that states may retaliate with economic development policies. While this is often discussed, 
it is not considered in this analysis because some researchers question the empirical relevance of retaliatory 
responses between states (Hanson 1993). 
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Within the elasticity matrix, an individual elasticity of y i with respect to xi equals 
ay x 

Exii = -a ' ___!_ For example, suppose Y is a vector of income, wages, consumer 
xi Yi 

demand, and other endogenous variables. Suppose X is a vector of tax rates and 
other exogenous variables. Under the Johansen form, one can solve for the pro
portionate change in Y given a proportionate change in X by taking the inverse of 
the elasticity matrix.2 

ASSUMPTIONS 

The following assumptions help match the model with a regional economy: 
Al. Nonexportable services are non-traded services. Some services

producing items are purchased locally. Hair cuts, home repair services, and 
groceries are examples of non-traded services. The assumption places nonex
portable services within a modeling framework consistent with the international 
trade literature (e.g., Cassing and Warr 1985).3 

A2. Demand for tourism from outside the state is perfectly inelastic to 
changes in the level of prices within the state. The model assumes that out
of-state tourists do not monitor price changes within the state. Although this 
price monitoring may be common for international tourists who follow changes 
in the exchange rate, or for tourists visiting large cities like New York, it seems 
less likely for tourists visiting many states in the U.S. The fact that information on 
consumer price indexes are not widely distributed may serve as evidence that 
state-to-state tourism is not widely sensitive to small fluctuations in local prices. 

A3. The state economy is characterized by a small open economy with 
costless transactions in traded goods and services and capital. A simplifying 
assumption that is consistent with general equilibrium models (Cassing and Warr 
1985) and CGE models (e.g., Kimbell and Harrison 1984). 

A4. The endowments of labor are fixed to a region and by occupation. 
The assumption of a fixed endowment is consistent with the short-term analysis 
in a static CGE model.4 In truth, the endowment of labor may be variable because 
of migration, retirements, entrants into the labor force, and changes in out-of-state 
commuting patterns. It seems likely that most of these effects will be small and 
largely independent of any subsidy. Some note that, at least in theory, labor migra
tion may play a role in the outcome of state economic development policies. If 
state-to-state migration were included, then the empirical literature suggests that 

'Under the johansen form, there is no need for calibration . The reason is that the va riables are specified as pro
portionate changes, rather than levels. ln other words, there is no need to solve for an equilibrium price level. 
' Although enterprises in non-traded industries that are located next to political boarders may sell to residents 
from neighboring political jurisdictions, the assumption here is that these sales are small in relation to total sales 
w ithin the state. Moreover, industries will be selected as non-traded only if they exhibit a relatively small per
centage of trade across bounda ries. 
'Some developers of input-output models assume perfec tly mobile labor. This assumption seems plausible. 
However, there is a lack of empirical evidence on the most likely assumption on migration, especially when con
sidering aggregate migratory shifts by skill level. Some may point towards the AFDC literature on state-to-state 
migration. However, the literature provides little evidence of state-to-state migration for this low income group 
(Hanson and Hartman 1984; Levine and Zimmerman 1996). Thus the short-run nature of the model and the lack 
of empirical evidence led this research to first examine the case of perfec tly inelastic labor supply. 
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higher-skilled labor is more likely to migrate than lesser skilled labor (Borjas, 
Bronars, and Trejo 1992). However, the empirical literature does not provide 
enough guidance to construct separate elasticity estimates of migration by skill 
level. In addition, little empirical information exists on how swiftly workers 
change occupations in response to wage rates. Because of the paucity of empirical 
literature, the assumption of a fixed endowment of labor by region and occupa
tion was chosen. 

AS. The endowment of capital owned by residents within the state is 
fixed and can be sold to enterprises that locate within the state or outside of the 
state. The assumption recognizes that owners are not bound to invest capital with
in their own state. Instead, owners can freely choose to invest in capital equipment 
for enterprises in other states. 

EQUATIONS 

The equations of the model are listed within the following section. Tables 
2 and 3 list variables and parameters for the model. 

HOUSEHOLD INCOME AND EXPENDITURES 

(1) 

(2) 

(3) 

(4) - =M- L L 8 .p. (M) " 21 3 " 

P j=l m=l n1J J 

(5) 

There are three household types (m=low-, medium-, and high-income 
households) . Each household earns income from factor payments to endowments 
of labor and capital. Equation (1) is nominal income for each hous-ehold type. 
Equation (2) is real income for group m and equals nominal income (Mm) minus a 

1\ 2) A 

group specific price index (P m = i~ 8miPi). Equations (3) and (4) are aggregate 

nominal income and aggregate real income where aggregate nominal income 
equals the share weighted sum of proportionate changes in nominal income by 
group. Aggregate real income equals aggregate nominal income less the percent 
change in the price index for all groups. Equation (5) equals consumer demand for 
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each commodity (j=1, ... ,21) and household type. For representation of the utility 
maximizing behavior, a Cobb-Douglas utility function is adopted. 

FACTOR DEMANDS, FACTOR PRICES, AND 
THE ZERO PROFIT CONDITION 

(6) 

(7) 
" " K+L " Z1 = X1· - O"·(W ·- L u/fw.f) 

I l Z f=l 1 1 

(8) 

" " (9) X- -X 1) I 

(10) 

(11) 

Equations (6), (7), and (8) are proportionate changes in variable capital, 
specific capital, and labor by occupation. The number of occupations (L) equals 
18.5 The factor demands are represented by a CES production function and 
assume cost minimizing behavior on the part of producers. Equation (9) equals 
intermediate inputs and is derived from a Leontief production function. 6 Equation 
(10) says that the change in factor prices equals proportionate changes in the fac
tor tax deduction, the price of the factor, and the technological change parameter. 
Equation (11) gives the zero profit condition, which is an accounting identity doc
umenting the distribution of revenue to all factors. The zero profit condition states 
that the proportionate change in total revenue equals share weighted changes in 
each factor. 

MARKET CLEARING CONDITIONS FOR OUTPUTS AND FACTORS 

(12) 
" 21 3 " p 1\ c 1\ 

X = L <f> fx f + L <f> C . + <f> e. 
1 j=l 1 1 m=l nu rru 1 1 

'The distinction between goods-producing and services-producing industries does not result in a similar dis
tinction in occupations. Some manufacturing enterprises carry out services-producing ftmctions. Consequently, 
these manufacturing enterprises hire labor from occupations associated with services-producing industries (e.g., 
engineers and accountants). 
•The demand for intermediate inputs is a ftmction of output because a Leontief production function assumes that 
output is produced in fixed proportion to the inputs. Under such a case, the cost minimizing demand for an input 
depends only upon the level of output. 
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(13) 

(14) k" mrowi " nuowi " · =E WkE W mrowi wk w + rowk rowk 

(15) 1( . = Emwi w Emwiw mw1 wk wk + rowk rowk 

(16) 

(17) " 21 L ( ( sif ) " " " ) G= 2: 2: 8 .- -- s. +wrlir 
j;1 f; 1 gi.f 1-sir ,r 

21 ( ( sik ) " " " ) + 2: e . - -- s. + wk ki 
j ;J g'k 1-sik Ik 

+ 2: e - -- a + w z. 21 ( ( aiz ) " " " ) 
j;J gbr 1-aiz iz iz 1 

21 A 21 A 

+ 2: 8iR0 RDi - 2: 8;EDEDi 
j;] j;J 

Equations (12) through (17) list market clearing conditions and govern
ment expenditures. Equation (12) lists the market clearing condition for output. 
The equation states that the proportionate change in output equals the sum of 
share weighted changes in demand for intermediate inputs, consumption, and net 
trade of the good. Equation (13) sets the proportionate change in the endowment 
for labor equal to the sum of share weighted changes in demand for labor. 
Equations (14) and (15) state that the proportionate change in the quantity of cap
ital supplied by group (m) within the state to enterprises outside and within the 
state equals elasticity weighted changes in the price of capital within the state and 
outside of the state.7 Equation (16) states that the proportionate change in the 
resource endowment of capital equals the share weighted changes in capital sup
plied from within and outside the state. The government budget constraint 
depicted by equation (17) equates corporate income taxes, factor tax deductions, 
and research and development and labor training subsidies with a lump sum tax 
on consumers. 

GINI COEFFICIENT 

(18) cfni = ogNN + 8gm~ + 8g,(m, + 1~) + 8g2<m2 + ~) + og3(~3 + l3) 

Proportionate change in the Gini coefficient (18) equals the weighted sum 
of proportional changes in the population of income earners, in average per 

'The variables kmwi, and kmrowi are held exogenous because of assumption AS. 
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capita real income, in per capita real income for each group, and in the weight for 
each income group. 

TABLE 2 

Variable List for the CGE Model 

Variable Variable Names Exogenous Endogenous 

Mm 
Wf 
Lmf, Lf 
Wjz 

Zj 

wk 

kmwi 
kmrowi 
G 
(M/P)m 
p 
M 
(M/P) 
Cmj 
kj 
xi 
wik', wif', 

lif 
Xjj 

Wiz', wil' 

Sjf, Sik 

RDi 
EDi 
iz 
ei 
Wwk 

Wrowk 
K 
Gini 
N 
m 
ml, m2, m3 
II, I2, I3 
Total 

Aggregate nominal income by group m 
Price of labor in occupation f, in industry i 
Resource endowment of labor in occupation f 
Price of the specific factor for industry i 
Quantity of specific factor in sector i 
Price of capital after assumption A3 is imposed 
Capital supplied within the state by owners within the state 
Capital supplied outside the state by owners outside the state 
Government budget constraint 
Aggregate real income by group m 
Price of goods and services 
Aggregate nominal income 
Aggregate real income 
Consumer demand for good j by household m 
Quantity of capital demanded by sector i 
Output from industry i 

Effective price of input 
Quantity demanded of labor from industry i of occupation f 
Quantity of intermediate input demanded by sector i of factor j 
Factor tax deduction on capital or labor in sector i 
Research and development subsidy in sector i 
Labor training subsidy in sector i 
Corporate income tax on sector i 
Excess demand for goods and services 
Price of capital inside the state 
Price of out-of-state capital 
Resource endowment of variable capital 
Gini coefficient 
Total number of income earners 
Average per capita income 
Per capita real income for each group 
Weight for each income group 
Total number of variables 

DATA SOURCES 

18 

21 
1 

63 
63 

18 

378 
21 
21 
21 

3 
1 
1 
1 

634 

3 
18 

21 

1 
3 
3 
1 
1 

63 
21 
21 

420 
378 
441 

18 

1 
1 
1 
3 
3 

1419 

Data for expenditure shares by consumers, cost shares for producers, share 
of income held by each group, and parameters for the Gini coefficient come from 
IMPLAN8• Cost shares for labor also used price updated data from the 1980 
Census of Population (U.S. Department of Commerce 1982) for occupational wage 
rates. The data for the elasticities of substitution and capital shares for each house
hold type come from Scholz (1987). An industry occupation matrix constructed by 
the Wisconsin Department of Industry, Labor and Human Relations (since 
renamed the Department of Workforce Development) provided data for employ
ment shares. The Wisconsin Department of Development (since renamed the 
Department of Commerce) provided data for expenditure shares on state funded 
research and development and labor training. The remaining parameters were cal
culated using some combination of the above data sources. 
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Parameter 

egif, egik 

egi"' 

8iRD' 8iED 

OgN* 

ogm 
o g1, og2, og3 

TABLE 3 

List of Parameters for the CGE Model 

Parameter Names 

Shares of payments for capital (and labor) to income 
within group m 
Share of government revenue to income for group m 
Expenditure shares of item i for group m 
Share of income for group m to total income 
Elasticities of substitution 
Share of primary factor cost to total cost 
Share of cost of intermediate goods to total cost 
Share of cost of primary factor to total cost 
Industry, consumption and excess demand market shares 
Share of capital (or labor) to total quantity of capital or labor 
Elasticities of the supply of capital from outside the state (row) 
and within the state (w) in sector i 
Share of capital supplied by household type m in sector i from 
within (w) and outside the state (row) 
Share of payments on tax credits for purchases of labor and 
variable capital to revenue from lump sum tax on individuals 
Share of revenue from a tax on business profits to revenue 
from a lump sum tax on individuals 
Share of payments for research and development and labor 
training subsidies 
Elasticity of the Gini coefficient with respect to the aggregate 
number of workers 
Elasticity of the Gini coefficient with respect to average per 
capita real income 
Elasticity of the Gini coefficient with respect the weight placed 
on each income group (ii) and per capita income for each group 
(m;), i=ll,2,3l 

*See Hirasuna (1994) for further information on the elasticities for the Gini Coefficient. 

AGGREGATING INDUSTRIES 

For purposes of this analysis, the state economy is broken into twenty-one 
industries. The appendix lists the names for the industries along with example 
enterprises. The listing of criteria in Table lA of the appendix identifies which 
industries are traded and which are non-traded.9 The aggregated industries were 
chosen with two goals. One goal is to accurately represent the economy with a 
minimum number of industries. Another goal is to select a set of industries with 
characteristics that are often cited by professionals in the field of economic devel
opment working for state and local departments of development. 

In order to achieve these goals, the industries were aggregated based on 
seven different criteria: (1) industries that are explicitly considered in the hypothe
ses; (2) industries with similar Standard Industrial Code (SIC) classifications; (3) 
industries with large employment bases; (4) high-growth industries; (5) industries 
with different occupational skill requirements; (6) traded industries; and (7) 
industries that sell all of their output to other producers. 

The separation of traded, non-traded, and tourism industries is important 
for the subsequent analysis. Eighteen of the industries whose prices are set exoge
nously under the small open economy assumption (A3) are traded. Two are non
'Impact Analysis for Planning (IMPLAN), Version 91-f, St. Paul, MN. 
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traded industries, which implies that their prices are determined by the intersec
tion of within-state supply and demand curves (assumption A1).10 The tourism 
industry is traded, but is price endogenous due to assumption A2. 

The Subsidies 

This experiment includes a capital subsidy, labor subsidy, research and 
development subsidy, and labor training subsidy. Comparisons of the subsidies 
are made based on the percent change in aggregate real income and income 
inequality. The change in income inequality is measured by percent changes in the 
Gini coefficient. 

For purposes of analysis it is assumed that all of the state subsidies equal 
approximately $2 million, which serves as a rough approximation. States typical
ly allocate a specific dollar amount for development purposes. An alternative way 
to compare subsidies is on the basis of a percent change in subsidy rate. That way, 
an elasticity could be calculated depicting the percent change in income per per
cent change in the subsidy rate. The dollar amount was chosen because of its 
greater verisimilitude. 

The analysis also assumes that all subsidies are industry specific. The 
subsidies are directed to individual firms within specific industrial classifications. 
It is recognized that services-producing components are often a part of manufac
turing entities. Nonetheless, state policy typically focuses on industrial groupings 
rather than occupational classes (e.g., research and development subsidies to 
high-technology manufacturing, or capital subsidies to manufacturing). An 
exception might be that state labor training subsidies may also be focused on 
occupations (e.g., technical college programs). In this analysis, the economic 
development-labor training incentive is directed to firms rather than individuals. 

Factor Tax Deductions on Capital and Labor 

Factor tax deductions decrease cost by lowering the price paid by 
producers. The factor tax deduction on capital is placed on variable capital and 
the factor tax deduction on labor is placed in equal percentages across all 
occupations within the industry sector. 

A factor tax deduction on capital might be provided to firms through 
grants, reduced interest rates, or favorable repayment terms. Such subsidies 
decrease cost through a lower price for capital. Decreased cost results in increased 
output until the subsidized industry marginal cost equals price. Increased output 
increases demand for intermediate inputs from other industries and primary 
factors. The end result is increased wages and increased income in the hands of 
workers and consumers. The prices of non-traded and tourism items increase 
as a result of increased spending by consumers. The magnitude of changes in 
aggregate income and wage inequality depend on the composite magnitudes of 
elasticities and shares specified in the model. 

'All industries that import and export Jess than 10 percent of their revenue are considered non- traded. 
"'The non-traded industries are non-traded producer services and non-traded consumer services. 
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The factor tax deduction on labor might be provided to employers 
through a subsidy for employees (e.g., a targeted jobs tax credit). This deduction 
can lubricate market processes by diminishing historical or institutional barriers, 
by compensating for a lack of a skilled labor pool, or by neutralizing resource 
misallocation caused by immobile labor or wage rigidities. The subsidy decreases 
the price of labor and costs to the subsidized industry. The decreased cost results 
in increased output and, ultimately, increased income in the hands of individuals 
within the state. 

Research and Development and Labor Training Subsidies 

Both research and development subsidies and labor training subsidies dif
fer from a factor tax deduction. Rather than reducing factor costs, research and 
development and labor training subsidies lower cost by developing improved 
capital or more effective labor. As in the factor tax deductions, the decreased cost 
results in increased output and increased demand for intermediate inputs and pri
mary factors. Increased demand for primary factors results in increased income 
and increased demand for consumer items. The prices of non-traded and tourism 
items increase and payments to primary factors once again increase. 

The research and development subsidies are assumed to give rise to 
capital-using technical change. Such a subsidy may be a direct public grant for 
product research and development or a special tax deduction for this purpose. 
Labor training subsidies include customized labor training or state funded train
ing programs directed at specific businesses or industries. This study assumes that 
state government subsidizes private enterprises to train their own labor. Labor 
training is assumed to result in labor-using technical change. These subsidies pro
vide workers with skills, which shifts out the marginal physical product of labor. 

Because of the paucity of empirical estimates on the impacts of research 
and development subsidies and labor training subsidies, it is assumed that either 
subsidy results in a 10 percent increase in the productivity of capital or labor. For 
purposes of the policy experiment, research and development subsidies are mod
eled by setting Ei,_R0 RDi i equal to 0.1 in equation (10). For the labor training sub
sidy, Ei,_E0 EDi i also equals 0.1. 

By the nature of the Johansen form of general equilibrium modeling, the 
percent change in productivity is linear in its effects (Dixon et al. 1982). This 
implies that the preselected 10 percent change in Ei'-ED (= (aA.u/oEDi)EDjA.EDi) can 
be multiplied by a factor (call it a) to represent a different level of productivity 
change. Correspondingly, changes in the level of income and income distribution 
can be multiplied by the same factor (a) to acquire the true percent changes in the 
level of income and income distribution. 

Because of an assumed 10 percent increase due to a $2 million public 
expenditure, comparisons within research and development subsidies and within 
labor training subsidies may be more appropriate than comparisons across subsi
dies. However, both assume the same expenditure, so given the assumption it is 



56 Hirasuna & Pulver The Review of Regional Studies 1998, 28(3) 

possible to make comparisons between research and development subsidies and 
labor training subsidies, as well as with factor tax deductions. 

IV. RESULTS 

This section presents the results from comparing the impacts of subsidies 
between the manufacturing and traded services-producing sectors. Tables 4 and 5 
list percent changes in real income and wages. Each table lists the percent change 
in real in~ome for three income groups-low ( <$20,000 per year), medium 
($20,000 to $40,000 per year), and high (>$40,000 per year). Percent changes 
in wages are listed for the three broad occupational categories-white-collar 
workers, blue-collar workers, and office and clerical workers. 

The general conclusion of this analysis is that state subsidies awarded to 
traded services-producing industries will not necessarily decrease aggregate real 
income or raise income inequality in comparison to subsidies awarded to the 
manufacturing sector. In fact, all subsidies other than the factor tax deduction on 
capital yield a higher percent increase in aggregate real income when the subsidy 
is awarded to the traded services-producing sector rather than the manufacturing 
sector. Furthermore, subsidies to the manufacturing sector are inclined to increase 
income inequality in comparison to similar subsidies to the traded services
producing sector. 

TABLE4 

Percent Changes In the Level of Income and Income Distribution From a Factor Tax Deduction on 
Capital and Labor Awarded to the Manufacturing and Traded Services-Producing Sectors 

Capital Labor 

Traded Services- Traded Services-
Manufacturing Producing Manufacturing Producing 

[1] subsidy rate (si(lOO) 3.11 2.61 0.72 0.9 

Real Income 
[2] Low -0.20 0.35 -0.10 0.34 
[3] Medium 0.58 0.10 0.36 0.19 
[4]High 0.49 0.65 0.23 0.31 
[5] Aggregate 0.38 0.34 0.22 0.26 
[6] Gini Coefficient 1.37 0.87 0.62 -0.01 

Wages by Group 
[7] Blue-collar 1.20 -0.19 0.73 -0.16 
[8] White-collar 0.50 0.60 0.23 0.47 
[9] Office and Clerical -0.14 0.57 -0.06 0.53 
[10] Aggregate 0.42 0.29 0.26 0.32 



The Income Effects of Public Subsidies to Traded Services 57 

TABLES 
Percent Changes in the Level of Income and Income Distribution Due to Productivity 

Enhancing Subsidies to the Manufacturing Sector and the Traded Services-Producing Sector 

Research and Development 

Traded Services
Manufacturing Producing-

[1] percent change in productivity 
(Ei>..RoRDtlOO, EiwEDtlOO) 
Real Income 
[2] Low 
[3] Medium 
[4]High 
[5] Aggregate 
[6] Gini Coefficient 
Wages by Group 
[7] Blue-collar 
[8] White-collar 
[9] Office and Clerical 
[10] Aggregate 

10.00 

0.02 
0.00 
0.02 
0.01 
0.00 

0.00 
0.00 
O.Ql 
O.Ql 

A Factor Tax Deduction on Capital 

10.00 

0.07 
0.02 
0.05 
0.04 

-0.03 

0.00 
0.01 
0.02 
0.01 

Labor Training 

Traded Services
Manufacturing Producing 

10.00 10.00 

-0.01 0.30 
0.23 0.19 

-0.23 -0.15 
0.02 0.10 

-0.64 -1.07 

0.43 -0.10 
-0.09 0.10 
-0.02 0.57 
0.14 0.31 

When awarded to the manufacturing sector, the factor tax deduction on 
capital increases aggregate real income by a larger percentage than any other sub
sidy. The increase in aggregate real income is 0.38 percent from the capital subsidy 
to manufacturing and 0.34 percent from the capital subsidy to traded services. 

" This subsidy will raise income inequality when awarded to either sector. 
When a factor tax deduction on capital is awarded to the manufacturing sector, 
the Gini coefficient increases by 1.37 percent, which is larger than the 0.87 percent 
increase from a subsidy to the traded services-producing sector. 

Much of the per capita income increase from the factor tax deduction on 
capital is in higher income groups. The percent change in wages reflects which 
group is the primary beneficiary of the subsidy. Capital subsidies to the manufac
turing sector raise wages for blue-collar workers. Capital subsidies to the traded 
services-producing sector raise income for office and clerical workers. The percent 
increase in wages reflects increased demand for labor in occupations that are 
employed relatively more intensively in the subsidized sector. 

If state policy makers are primarily concerned about increasing aggregate 
income, capital subsidies appear to be the most effective of those considered. If, 
however, their primary concern is income inequality, then capital subsidies tend 
to worsen the situation. 

A Factor Tax Deduction on Labor 

A factor tax deduction on labor to the traded services-producing sector 
increases aggregate real income by a larger percentage than similar subsidies 
awarded to the manufacturing sector. The percent change in aggregate real 
income is 0.26 percent in traded services and 0.22 percent in manufacturing. This 
subsidy increases income inequality when awarded to the manufacturing sector, 
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but decreases income inequality slightly when awarded to the traded services
producing sector. In the first case the Gini coefficient increases by 0.62 percent, 
and in the second case it declines by -0.01 percent. 

When awarded to the manufacturing sector, a factor tax deduction to labor 
increases income in the high and middle income groups, but results in a decline 
in income in the low income group. In contrast, when this subsidy is awarded to 
the traded services-producing sector, income increases in all three income groups, 
with the largest percent increase occurring in the low income group. A factor tax 
deduction on labor to the manufacturing sector raises wages for blue-collar work
ers. The same subsidy raises wages for office and clerical workers when applied 
to the traded services-producing sector. 

A Research and Development Subsidy 

A research and development subsidy raises aggregate real income by 0.01 
percent when applied to the manufacturing sector and by 0.04 percent when 
applied to the traded services-producing sector. Of course, the effects would be 
larger if the real productivity increases were larger than those posited. There is no 
change in the Gini coefficient from a research and development subsidy awarded 
to the manufacturing sector. The Gini coefficient declines slightly when this sub
sidy is awarded to the traded services-producing sector. In both cases, the negli
gible change is due to small changes in the per capita real income of each group. 

The research and development subsidy results in little change in wages by 
type of occupation. The largest change is 0.02 percent for office and clerical work
ers. This subsidy appears to be the least effective of those studied in producing an 
increase in aggregate real income. The results might differ, however, under other 
assumptions regarding general productivity increases or if there were significant 
differences in the productivity increases resulting from research and development 
investments in manufacturing versus investments in traded services. 

A Labor Training Subsidy 

A labor training subsidy that increases productivity by 10 percent tends to 
have a small effect on aggregate real income while decreasing income inequality. 
The effects of the subsidy would be larger if the productivity increases were larg
er than those posited. The labor training subsidy to the manufacturing sector 
increases aggregate real income by 0.02 percent. The labor training subsidy. to the 
traded services-producing sector raises aggregate real income by 0.10 percent. 
Income inequality declines with a labor training subsidy to either sector. The Gini 
coefficient declines by 0.64 percent when the subsidy is applied to manufacturing 
and by -1.07 percent in the case of traded services. 

A labor training subsidy tends to reduce relative incomes in higher income 
groups and increase incomes in middle income groups. This subsidy reduces the 
incomes of the lower income group when applied to manufacturing ( -0.01 percent) 
and increases the incomes of this group when applied to traded services-producing 
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industries (0.30 percent). A labor training subsidy to the manufacturing sector 
tends to increase wages of blue-collar workers. In the traded services-producing 
sector, this subsidy increases wages for office and clerical workers. 

V. POLICY CONCLUSIONS 

The basic hypothesis, that public subsidies to services-producing indus
tries result in smaller increases in aggregate real income and greater income 
inequality than similar subsidies applied to the goods-producing sector, is ques
tionable. In fact, it is possible that some subsidies to traded services-producing 
industries increase aggregate real income more than those to manufacturing 
industries. Only a factor tax deduction on capital raises real income more when 
applied to manufacturing rather than to traded services. All of the other subsidies 
examined-a factor tax deduction on labor, a research and development subsidy, 
and a labor training subsidy-increase aggregate real income more when 
awarded to the traded services-producing sector. The evidence suggests that 
some subsidies to traded services can raise aggregate real income by more than 
those to manufacturers. 

It is also possible that subsidies awarded to the traded services-producing 
sector may be more effective in reducing income inequality. Using Gini coefficient 
analysis, none of the economic development subsidies awarded to the manufac
turing sector reduces income inequality more than the same subsidy to the traded 
services-producing sector. 

The dilemma that often confronts policy makers is that they may be able 
to increase aggregate real income or reduce income inequality, but not both.11 

In some cases, raising aggregate real income may result in increased income 
inequality. For example, a factor tax deduction to capital applied to manufacturing 
produces the highest increase in income and at the same time the largest increase 
in income inequality. In contrast, the largest decrease in income inequality is from 
a labor training subsidy to the traded services-producing sector. However, it pro
duces relatively smaller increases in aggregate real income. A factor tax deduction 
on labor awarded to traded services-producing industries appears to be the clos
est thing to a compromise, resulting in an increase in aggregate real income and a 
small decrease in income inequality. Undoubtedly, some combination of policies 
will be necessary in meeting specific state economic development objectives. 

This study cannot ensure the same result for every state that offers 
subsidies to traded services-producing industries. State economies differ in the 
type of traded industries present and the availability of capital and skilled labor 
within the state. The results may depend upon the state's fiscal policy. For 

"A broader statement of the policy dilemma is the relationship between efficiency and equity. This study does not 
address efficiency in the first-best sense. In this model, where more than one distortion exists, increased income is 
not always obtained by reducing only one of the distortions (see Hirasuna 1994 and Goulder, Parry, and Burtraw 
1996). Some may suggest that horizontal neutrality or equal treatment of like enterprises is an important equity and, 
for some cases, efficiency consideration. This research does not address the broader issue of neutrality, primarily 
because current subsidies for economic development and tax incentives to enterprises do not appear to remain con
sistent with neutrality. A useful experiment for a later study would be to examine the effect of horizontal neutrality 
in economic development subsidies and tax incentives on income and income inequality. 
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example, subsidies financed by a sales tax on all items, including necessities, 
may increase income inequality. In addition, this study is a policy experiment free 
from complicating factors, such as movements in the exchange rate, decreased 
trade barriers, and changes in federal and state policy (e.g., welfare reform), which 
may alter the results. Nonetheless, it is clear that in some situations, subsidies to 
services-producing industries can play a positive role in economic development 
policy. 

In context with previous work, this study raises further doubt whether 
economic development incentives to services-producing industries reduce aggre
gate real income and raise income inequality in comparison to similar subsidies to 
goods-producing industries. Services-producing industries are not necessarily 
stagnant in productivity gains and may under certain conditions reduce rising 
wage inequality. This study develops a plausible model of a state economy to sug
gest the possibility that subsidies to traded services-producing industries may 
increase aggregate real income and decrease income inequality in comparison to 
subsidies awarded to goods-producing industries. 

APPENDIX 

TABLE lA 
List of Industry Categories With Criteria Used for Selection and Example IMPLAN Industries 

Agriculture 
Criteria used for selection: like SIC, 
declining growth rate, traded, 
producer-oriented 
Dairy farm products 
Poultn; and eggs 
Ranch fed cattle 

Mining 
Criteria used for selection: like SIC, 
location quotient less than one, high wages, 
traded, producer-oriented 
Iron ores 
Copper ores 
Lead and zinc ores 

Construction 
Criteria used for selection: like SIC, 
location quotient less than one, traded, 
producer-oriented 
New residential structures 
New industrial and commercial buildings 
New highways and streets 

High-Tech Durables 
Criteria used for selection: like SIC, high
tech industry, traded, producer-oriented 
Steam engines and turbines 
Industrial furnaces and ovens 
Semiconductors and related devices 

Food, Textile, & Clothing 
Criteria used for selection: traded, 
producer-oriented 
Meat packing plants 
Cereal preparations 
Leather gloves and mittens 

Other Nondurables 
Criteria used for selection: location 
quotient larger than one, traded, 
producer-oriented 
Sawmills and planing mills 
Fertilizers, mixing only 
Paints and allied products 

Paper Products 
Criteria used for selection: like SIC, 
location quotient larger than one, high 
wages, traded, producer-oriented 
Pulp mills 
Paper mills 
Envelopes 

Printing & Publishing 
Criteria used for selection: like SIC, 
positive growth rates, location quotient 
less than one, traded, producer-oriented 
Newspapers 
Book publishing 
Commercial printing 
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TABLE lA (continued) 
List of Industry Categories With Criteria Used for Selection and Example IMPLAN Industries 

M&E Nonelectrical 
Criteria used for selection: like input 
structure, negative growth rates, location 
quotient larger than one, traded, 
producer-oriented 
Special dies and tools and accessories 
Commerciallaundn; equipment 
Motor vehicles 

Primary & Fabricated Mineral 
Criteria used for selection: negative 
growth rates, traded, producer-oriented 
Glass and glass products 
Brick and structural clay tile 
Vitreous plumbing fixtures 

Electronic Durables 
Criteria used for selection: like SIC, 
negative growth rate, traded, 
producer-oriented 
Instruments to measure electricity 
Household refrigerators and freezers 
Electric lamps 

Transportation & Communication 
Criteria used for selection: like SIC, 
traded, producer-oriented 
Motor freight transport and warehousing 
Radio and TV broadcasting 
Electric services 

Wholesale Trade 
Criteria used for selection: like SIC, 
positive growth rate, traded, 
producer-oriented 
Recreational related wholesale 
Other wholesale trade 

Non-Traded Consumer Services 
Criteria used for selection: positive growth 
rates, non-traded, consumer-oriented 
Recreational related retail trade 
Bowling alleJjS and pool halls 
Nursing and protective care 

Lower Order Services 
Criteria used for selection: positive growth 
rate, traded, producer-oriented 
Credit agencies 
Laundry, cleaning, and shoe repair 
Portrait and photographic studios 

High-Tech Nondurables 
Criteria used for selection: like SIC, 
location quotient less than one, traded, 
producer-oriented 
Industrial inorganic, organic chemicals 
Plastics materials and resins 
Organic fibers, non cellulosic 

Professional Services 
Criteria used for selection: positive growth 
rates, high wages, traded, producer-oriented 
Securihj and commodity brokers 
Computer programming services 
Engineering and architectural services 

Non-Traded Producer Services 
Criteria used for selection: positive growth 
rates, non-traded, producer-oriented 
Insurance carriers 
Real estate 
Photofinishing, commercial photography 

Tourism 
Criteria used for selection: positive growth 
rate, location quotient less than one, 
traded (but price endogenous) 
Hotels and lodging places 
Eating and drinking places 
Commercial sports except racing 

Health & Human Services 
Criteria used for selection: like SIC, 
positive growth rates, traded, 
consumer-oriented 
Hospitals 
Colleges, universities, and schools 
Other nonprofit organizations 

Government & Specialty Industries 
Criteria used for selection: like SIC, 
traded 
U.S. postal services 
Other federal government enterprises 
Inventory valuation adjustment 
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