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ABSTRACT

The comparative statics of a one-sector, three~factor competitive
economy are analyzed by mathematically specifying the demand and supply
functions for each factor and solving the resulting system of equations
for the impacts of alternative antipoverty programg: Within the income
maintenance category (NIT's, earnings supplements, and wage subsidies)
the rankings implicit in impact effect analysis recur when general
equilibrium effects are considered. Wage subsidies are more transfer.
efficient than the NIT or earnings supplement. The size of policy
multipliers are, however, quite sensitive to elasticities of substitution
in prodﬁction. The general equilibrium impact of targeted employment
and training programs is quite different from the impact effect.
Expanding the employment of the skilled lowers the income of the less
skilled, especially when elasticities of substitution and occupational
choice are low. The general equilibrium effects of transferring workers
from the low- to the high-skilled work force imply that education and

training are by far the most cost-effective means of aiding the low skilled.




The General Equilibrium Impact of Alternative
Antipoverty Strategles: Income Maintenahce,
Training and Job Creation

In recent years, a variety of strategies for reducing poverty have
been suggested and tried. Since the defeat of the Family Assistance Plan,
interest has tended to focus on programs that maintain stronger work
incentives (i.e., those that condition payments on work effort). A
small combination wage and earnings supplement plan was reported to the
Senate by the Finance Committee in September 1972, and an earnings
supplement for families with children is now law. Programs of direct
eﬁployment in the public sector (CETA) and subsidized employment in the
private sector (WIN, JOBS) are underway and growing.

Professional discussion of the comparative merits of wage supplej
ments, earnings supplements, and NIT's is extensive (Barth, 1972; Garfinkel,
1973; Haveman, 1975; Kesselman; 1969; Zeckhauser, 1971). Much of the work,
however, has implicitly assumed that rates of pay are unaffected by the
choice and size of an income maintenance program. Evaluations of train-
ing programs have made the same assumption. It has frequently been pointed
out that conclusions drawn from a partial equilibrium framework may not be
valid when all market interactions are taken into account. Barth (1974) has
shown in a one-sector partial equilibrium model that the parameters of the
demand side of the low-skill labor market have substantial effects on the
transfer efficiency (the increase in target group income per dollar of
subsidy) of a wage supplement. Programs that increase the supply of low~
skill labor (wage subsidies paid to employees) tend to lower theilr rates of

pay. Miezkowski's (1974) examination of the impact of wage subsidies




that the assumed elasticitiés of substitution have important effects on
the impact of the policy.

Antipoverty programs also havée many important indireet effects on
the economy. Programs that withdraw low-skill labor from the private
sector—-NIT's, employment programs, and training programs-—-tend to
raise this wage. The market responses to antipoverty programs do not end
there. Shifts in relative wages induce changes in training decisions
which, over time, affect the skill composition of the work force. Changes
in GNP due to labor-supply responses to income malntenance programs result
in proportionate changes in saving and eventually in proportionate changes
in the size of the capital stock. The rate of return on capital responds,
and this in turn influences saving and hence the long run capital stock.
When the distribution as well as the size of the pie is an issue of social
concern, these general equilibrium adjustments become especially important.

This paper attempts to provide a general equilibrium framework for
comparing the merits of alternative methods of raising the incomes of the
employable poor. The strategy is to specify a complete and interacting
set of factor markets, parameterize alternative program types in a manner
convenient to this specification, and then solve thé-system of equations
that characterize this economy for the comparative static response to the
initiation of a small version of each program type..'Solution of the system
of equations produces policy multipliers for pre- and postsﬁpplement
wage rates, hours worked, target group income, the numbers of skilled and

unskilled workers in the economy, and GNP, The program types considered



aré wagé supﬁléments (WS), earnings supﬁlements (ES&, negatiﬁerincdme
tax (NIT), employment programs (EP), and education and training

programs (E&T) and night school training programs (NST). The summary
statistics upon which I focus are the change in GNP and the change in
target group income (transfer efficiency) per dollar of program cost.

The analysis confirms earlier findings that a wage supplement would
promote work effort and increase GNP more than an earnings supplement or
NIT. While the direction of progrém effects 1s not reversed by accounting
for labor demand interactions, the magnitude of effects is changed, often
substantially. A comparison of results for single labor market supply-
demand models and full general equilibrium models suggests that analysis of
a single labor market can be misleading. The most striking finding, however,
“is the powerful general equilibrium effect of education and training
programs on GNP and on the income of the low skilled. Education and
training programs (E&T) with impact benefit-cost ratios of one (and
therefore no initial effects on GNP) have short-run transfer efficiencies
as high as 13.7 and GNP multipliers as high as 2.5. High elasticities
of substitution between high- and low-skill workers and/or high occupational
choice elasticities lower these multipliers, but training programs (with
impact B/C = 1) remain a considerably more efficient means of aiding the
.1ow skilled for all reasonable values of parameters.

In section 1 I mathematically characterize the simplified economy ip
which the effects of alternative antipoverty strategies will be simulated.
The route by which each program influences this economy is also specifiéd.

In section 2 recent research on the values of the crucial parameters is




discussed. For sgome parameters~—wage elasticities of labor supply and
the iiipact effects of the NIT=~a consensus has emerged. For others=-
elasticities of substitution, occéupational cholce elasticities, and
saviﬁg elasticities with respect to the rate of retirh--cofitroversy
remains and so reasonable rarigés are chosen for simulation. Section 3
presents the results and diséusses their sensitivity to the choice of
parametér values. Section 4 provides a summary of the paper, makes
suggestions for future research, and draws a few tentative policy

implications.
1. Specification of the Model

The simplest general equilibrium framework within which to analyze
the effects of subsidies available to only part of the labor force 1s
the three-factor, one-sector model of a competitive economy. Labor
supply, occupational choice, choice 6f production technique, and savings
are determined endogenously within the model. The specification of only
one product market, however; precludes the analysis of product substitution
and partial subsidies of a factor that are specific to a particular group
of industries. The assumption of a closed economy meatis that immigratiom,
international capital flows, and the quantities and prices of imports
and exports are assumed to be exogenous to the modél. The assumption
that all markets are competitive implies that the demands for and supply
of each factor of proddetion are équilibréted by charnges in redl wages,
and not by queuing or unemployment. While the use of a static equilibrium

model greatly simplifies both the analysis and the presentation, it can not



give an exact characterization of the path of convergence to the final
equilibrium., Extensions of the model which consider these phenomena

would, of course, be useful but are beyond the scope of this paper.

Production Sector

The production sector of this economy is assumed to be characterized
by a value-added production function that exhibits constant returns to
scale (CRTS). All l:%or is aggregated into two skill groups: the low—
skill group which receives the subsidy and the high-skill group which

does not. The third factor is capital. All factors are paid their

>marginal products. All variables are written in their log form. - The

total derivative of the production function with respect to the inputs

can be written as

_ s s R
dqQ = KlXm + szXZ + |<3dX3 ' ¢D)

where Q = the log of output
Xi = the log of the total supply of each factor
Ky = the share of the "i''th factor in total compen-—
sation which sum to one ZKi = 1.
i

Equation (1) implies that the elasticity of output with respect to the
quantity of input i is equal to the "i"th input'é share of total compen-
sation. Equation (1) is an exact representation of a CRTS Cobb-Douglas
productibn function wheﬁher factors are paid their marginal product or
not. Cobb-Douglas technology is not needed, however, because as long

as factors are paid their marginal product and inputs are defined in




affieiency units,; equation (1) is a gosd local approximation of any
constant rekurns t6 scale convex production frontier.
From the cost function that is dual to this production funetion, we

derive factor demand functions. They may be locally approximited by

dx, = dqQ + « dp, + K0 2dP + k for 1 =1, 2, 3 (2)

s
i 1%11%1 3133

where syimetry makes O35 = Osq

ki@ = 0

1947 F KOsy + K40

i3

P, = the log of the price pald by firms for the Hith dnput
iJ =" , Allen part‘d;a% elastic:.ty of substitution betwéen the
i"th and the th inputs.

The assumption of constant retiirhs to sc¢ale (GRTS) is respornsible for the
fact that the elasticity of demand for factor inputs with respect to output
is unitary. Holding output fixed, the elasticity of demand for the "i"th
input with respect to the price of the "j"th inputs is KJG (Allen, 1968, p. 508).
The sum over j is zero: Thus for given output, there is tio change in factor
demand if all inputs experience the gamie proportioilate change in price. As
a result of the constraints on the Uij and chij’ onilly two of the three
factor demand functions are lihearly independent.

The price of output is chosen as numeraire. It is convenient for the
wage rates and incomeés in the systeii to be denominated in real units so

we constrain the changeé in the price of output to be zero!

Change in the price of output = dP = KidPl + kQaPZ 4 mgaﬁg & 0, (3)



The production, factor demand, and price equations provide four
linearly independent equatioﬁs in seven unknowns--—three-factor prices,
three-factor quantities and the quantity of output. Factor supply is

all that remains to be considered.

The Supply of Capital

In the short run.(less than one year), the supply of capital is
fixed. 1In the long :un, the supply of capital is proportional to the
level of total output (”kQ = 1) and responds to the rate of réturn with
an elasticity between 0 and +1. The positive response to the rate of
return can be due to elther a positive elasticity of savings with respect

to the rate of return or to a higher savings rate on the part of capitalists

(Branson, 1972, p. 398):

s _ ' '
X3 = Byt R+ Myt ongofiRyy (4)

where Ner is the sum of the pure rate of return supply
response and the ''capitalists save more response;"

reflects the fact that the money paid out to hire
low-skill workers in an EP is saved just like
other forms of labor income. ‘

M€ 851

It is by no means clear that the sum of the pure rate of return
elasticity of savings and the '"capitalists are savers" effect.is.lérge
or even positive. Two studies of the interest rate elasticity of personal
saving (which is over half of net capital formation) have obtained opposite
results (Weber, 1970; Wright, 1967).  Corporations do save at a higher rate
than individuals, but rational economic behavior on the part of individuals
who own corporate stock would lead them to adjust their consumptién behavior

to changes in the value of their portfolios. Empirical work on the




consumption function supports this view (Ando and Modigliani, '1969;
Rasche, 1972). The high-income individuals who receive a large share of
asset income may have a higher savings rate, but unless their savings rate
out of permanent income is drastically ‘higher there is only a minor impact

on the rate of return elasticity of savings.

The Supply of Labor

The supply of a specific type of labor has two distinc¢t components:
the occupational choice decision that determines the stock of people with
a particular set of skills (Ni), and the hours of work decision by people
with that skill. Since these two decisions operate multiplicatively, the

total supply of labor is additive in the logs

X; = N, +X - R for i = 1 (5a)
for 1 = 2 (5b)
where Ni = log of the number of people with the "i"th
level of skill;
Xi = log of the average hours worked per year by people
of this skill level;
R.J = dimpact of an employment program. The negative

of the log of one minus the proportion of the skill
group in the employment program.

The average hours worked by members of the "i"th skill group depends
upon the wage level and the impact effect of the income maintenance

program being simulated.

’ )
X, = A, + ¢,P, + h,dX, /dR for 1 =1 (6a)
i (ST B TS R for § = 2 (65)
‘where ¢, = wage elasticity of labor supply of the "i'th
skill group;
hy = proportion of the "i'"th skill group €ligible for

subsidy., Eligibility is a function of demographic
characteristics, not of industry of employment.



, o , .

dXi/dR = 1impact effect of an income maintenance program on
labor supply of the subsidized group as it is
traditionally measured in simulations assuming
fixed wage rates. It equals the elasticity of
labor supply with respect to the proportionate
increase 1n income that would occur if the income
maintenance program did not change wage rates.

In a wage subsidy the worker receives a payment equal to (hours
worked) (subsidy rate) (target wage - actual wage) if his wage is below
the target wage but above a qualifying wage of somewhere between $1.00
and $1.75 per hour. Incentives to expand one's hours of work increase
and incentives to quit one's current job in order to look for a higher
wage job decrease. If the wage subsidy covers all members of the low-
skill labor force, its effect on hours worked is'given by the wage

t
elasticity of low-skill labor supply (i.e., ¢ = dXi/dR). Some proposed
wage subsidies cover only household heads or only heads and wives in
families with children. Eligibility criteria of this kind tend to
increase the proportion of the funds that go to families below or near
the poverty line. Since, however, the labor supply decisions of
excluded groups—--single teenagers and, under some proposals, wives-—are
highly responsive to higher wage rates, the impact on labor supply per
dollar of program cost is lower. While the effect remains positive,
a wage subsidy to household heads will have a smaller impact on labor

) 1
supply than will a universal wage subsidy (Xm/dRHHWS = v < ¢).

Negative income taxes (NIT's) and earnings supplement programs
(ES's) tend to reduce the labor supply of subsidized families. For

the working poor and near-poor, the differences between an NIT and an ES

are primarily symbolic. The formula for a family's NIT payment--guarantee
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minus .5 times earnings—-also applies to the recapture region of an
earnings supplement: The bulk of the poor and néar-poor families not
already receiving categoricai aid would fall in the recapture region

of an earniﬂgs‘subsidyb -Below the recapture range an earnings subsidy
is a proportional wage subsidy. No payments are received if the
individual completely withdraws from the labor market, so an ES increases
the incentive for at least one member of a household to remain in the
labor force. The difference between an ES and NIT lies primarily in

the E8's incentive for household heads to remain in the labor force full
time. The increased earnings from more than full-time work by the head
or from labor force entry by other members of the family causes a
reduction in the family's subsidy, just as in.an NIT. Since it is

these dimensions of labor supply that have the strongest income and
substitution effects, the overall effects of an ES and an NIT on

the labor supply of eligible families are quite similar.

The second source of wage rate responsiveness to the supply of labor
is occupational choice. A worker can transfer from a low~ to a high-
skill job only by investing in human capital (schooling or on-the-job
training). On-the-job training is assumed to be general training and
to be offered by employers.only in jobs that receive less than the
going low-skill rate of pay. This rate of pay is fb
P. and fb are the arithmetic values of the price of an hour of labor

1
(i.e., P

= Zﬁi, where

1

point of view of the worker, the benefit-cost ratio for undertaking

= lﬂﬁi) and 2 is a constant between zero and one. From the

on~-the-job training is a function of the ratio of the wage differentials

for skill (ﬁé - ﬁl) to the wage sacrifice necessary to obtain an entry
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level job that provides training (ﬁl - ﬁb). The W's represent the
arithmetic values of the postsubsidy average wage rate (Wi = lﬁﬁi).

Note that at or below the target wage the price of labor to the

employer Pi

Wi = (l—t)fi + (t)ﬁ@ where t is the proportion of the difference between

is related to the average postsubsidy wage by

the producer-paid wage and the target wage (ﬁ?)'that is paild as a wage
subsidy. Thus the private benefit-cost ratio for training for jobs within the

range of the subsidy is

B WZ—Wl _ (1—t)P2 + tWt - ((1—t)1>1 + tWt) (P2—Pl)
z = D—=—= = D — — = D-— . (D
wl—wo (l—t)Pl + twt - ((1—t)PO + tWt) Pl-PO

The parameter describing the wage subsidy (t) fails to appear in the
benefit-cost ratio of training. Parameters describing an ES or NIT will
also drop out of training's benefit-cost ratio if hours worked in the

are the same and the job trained for is in

jobs yielding P Pl, and P

0’ 2
the range of subsidy.2 Modeling the training decision in this way

implies that the WS's, ES's and NIT's are neutral with respect to the
incentive to engage in on—-the-job training. This is only approximately
correct since on~the-job training for jobs yielding substantially more
than the breakeven wage is encouraged by WS's, ES's, and NIT's.

Schooling (training that requires a reduction in labor force participation)
is discouraged by WS's and encouraged by NIT's. I wish to compare
programs that have equal initial effects on incentives to undertake
education and training and, therefore, assume that students are not

eligible for the NIT and ES modeled in this paper. Recognizing that

certaln kinds of training will be encouraged and others discouraged,
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I assume that the overall effect is neutral. This then implies that
the number of people in an occupation depends upon a benefit-cost ratio
that is a function of the presubsidy wage rates only. The benefit-cost
ratio originally defined in arithmetic metrics by (7)Vcan be

approximated in logarithmic metrics:

(P,-P.) P, P P,
B/C = D—_z_l = DC——Z—l) + (1-39>- D (-P—z——l ~ (8)
,-F,) P B (-8 \3 -~

|

D'(In(P,/P;)) = D'(By =~ By),

where D' = a constant that depends upon the discount rate,
the payoff period, and B.

Since the decision to undertake education or training is solely a function
of this benefit-cost ratio, occupational stocks are a function of pay

differentials only.

= A! - 9
N, 52 + 6(P, - P,) (9)
fo= ' K - 10
Ny =4y - 22602, P,) (10)
1
where 8 dis the high skill group's elasticity of occupational

supply.

n
e

2" is the relative wage elasticity of supply of the low
skill group on the assumption that a switch to the
higher skill occupation requires education or training
which causes a current sacrifice of output equal to the
present discounted value of the increased productivity
of the workers recelving training. K2/K1 translates

A

a percentage change in one input into the corresponding
percentage change in the other.
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The labor-supply sector of the model consists of five behavioral
equations-—-(6a), (6b), (4), (9), and (10)-—and (5a) and (5b). The
identities are now substituted'into the first two of the input demand

equations (2) and the production function (1):

-+ - =
Xm le dRJ dqQ + Kl%ldPl + KZOlZsz + K3013dP3 (1)
+ — =
dX2 dN2 dR.J dqQ + chlzdPl + chzzsz + K3023dP3 (12)
n - s n
d = = .
Q ‘Z KidXi 'E (KidXi + KidNi) (13)
i=1 i=1

The system of eqﬁations describing our simple economy is completed by
differentiating the remaining equations with respect to Ni’ Xi’ Pi and R.
This nine-equation system is presented in matrix format in Table 1. The
system to be solved has two of the three linearly dependent factor
demand equations [(11) and (12)], a price of output constraint [(3)], a
production function [(13)], three factor supply equations [(6a), (éb) and
(4)], and two occupational choice equations [(9) and (10)].

From the policy multipliefs that result from the solution of the
above system of simultaneous linear equations one may calculate the
per dollar of program cost impact of each strategy on target group income
(SMTE) and on real GNP (AGNP/AS).

For employment programs I will assume the workers hired_can produce

real output exactly equal to their wages. Therefore:

- dQ
AGNP/ASi =1 + (dRﬁ / Ki}.

For other programs:

49
dR/hiKi.

AGNP/AS,
i




Table 1

Matrix Representation of General Equilibrium Model

P 2, P, Q X, X, %, N, N, WS  NIT  EP IS IR
Ixogy %0 Ky0, 1 -1 0 6 - o fae,./er [T | - —
19911 . 2%2 9913 ; /R |0 0 0 0 0
- . " - - ~ . gt
19%12 %2 3%23 1 0 1 0 0 o hdp, /ar 0 0
538 .294 168 0 0 0 0 o 0 i 5.59.3,,,/51{ | o 9 0
. . 19Py/aR ,

0 o 0 -1 538 294 .168 .538 .294{ ‘do7ar | o 0 0

25 0 0 0 - 0 0 0 6 ‘;-dxlld“a j-.25 . 1

0 o, 0 0 Y -1 0 0 0 jax,/eR 0 0 0

0 a 1, n 0 o -1 0 o g i1 P

N kr kQ ; dX3/dR 3 0 0 17q

558 —e 550 ) 0 G 0 0 -1 0 . HN /dR : 0 0 0
~5 o 0 0 0 0 'ﬂ BN, /dR ;O 0 0
GH» — } v: ¥
—
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When the entire low-skill group is eligible for subsidy or employment:

For education and training programs:

dx1 dPl
SMIE = 1 +az+ﬁz /.3.

When the target group is only a proportion (hi) of the skill group:

*
dX dp
1 1
SMTE = 1 + —— + —=
de de
' *
where dX./dR, is the proportionate change in labor supply of the

1 target group.

When subsidy programs are focused on other factor inputs:

dx dp K
1 + 1 1 .

SMIE = 14r. " @R, | «,
o J J
Note that induced changes in the number of low-skill workers are

not included in the income multiplier for the low skilled. This is

because the cost of successful training is assumed to be exactly equal to

the rise in wages, thus the extra people being trained are no better off
unless the training is subsidized. Including occupational choice effects

would not, however, change the SMTE's by an appreciable amount.
2. Selection of Parameter Values for the General Equilibrium Model

There is as yet no consensus on the extent to which relative factor

prices induce businessmen to changé the proportions of each factor they




16

use. Complete sets of consistent factor demand equations for large sectors
of the economy have been estimated in only a few studies. The fact that,
using essentially the same data base (manufacturing), two of the best of
these studies obtained widely contrasting estimates of elasticities of sub-
stitution should remind us of the limits of our current knowledge of elasti-
citles of substitution between different skill classes of labor. The numer-
ical evaluations of policy multipliers will be performed fof the two greatly
contrasting production environments presented in Table 2: one with very
high elasticities of substitution (Berndt and Christensen, 1974) and the
other with very low elasticities of substitution (Kesselman, Williamson,

and Berndt, in press). Note that capital and high-skill labor are

complementary (o < 0) in both studies. Cross elasticities of demand

32

for the "i"th factor are obtained by multiplying the o© i by the "j"th

i
factor's share of compensation. Own elasticities of demand are derived

by making use of the fact that EZk = 0.

3°13
Labor supply parameters (Yi, ¢) are derived from work by Garfinkel
and Masters (forthcoming, Table 11.2) that used data from the Michigan
Panel Study of Income Dynamics. Their results are consistent with
other nonexperimental studies of labor supply and with the results of
the New Jersey Experiment (Watts, forthcoming). The low-skill workers

Table 2

Allen Partial Elasticities of Substitution

Berndt and Christensen

Low High
Skill Skill Capital
Low
Skill - 5.51 2.92
Kesselman, High
Williamson, Skill .485 e -1.94

and Berndt
Capital 1.277 =477 -
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who would be eligible for a wage subsidy were assumed to have the
demographic characteristics of people whose hourly wage rates in 1966
were less than $1.50. Teenagers and women—-groups whose labor supply
is quite sensitive to wage rates--form a large portion of this work force.
As a result, low-skill labor's average wage elasticity (using hours
worked at under $1.50 an hour by each demographic group as weilghts) was
quite high: ¢l = ,25. If only household heads in the low-skill work
force are examined, the elasticity is .12. High—skiil labor's wage
elasticity of supply was calculated using hours worked at more tham $2.50
by each demographic group as weights and -.08 as the wage elasticity
for prime age married males. It was estimated to be zero.

xi Estimates of the.impact effect of an NIT on labor supply of subsidized
groups were also taken frﬁm Garfinkel and Masters' simulations (forthcoming,

Table 11.3).3 The median reduction in work effort by groups that would

have been newly subsidized by an NIT was four-tenths of a percent for every
1 percent increase in income. Because an earnings supplement increases

incentives for household heads to remain in the labor force, it should cause a

smaller contraction of labor supply than would an NIT with the same tax
rate and breakeven. We assume that the labor-supply reduction per dollar
of subsidy paid to houséholds with employable workers is 20 percent
smaller for an ES than an NIT.4 For an ES, therefore,.Xm/dR = -,32.
Estimates of the elasticity of occupational choice with respect to
the relative wage of skilled work are not available. Studies of coilege
attendance; however, do find a significant response to the college-high

school wage differentlal. Using the starting wage of college graduatés
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as the college wage, Bishop (1977) obtained an attendance elasticity
for the late 1970s that averages 1.014 for males and females 18 to 24,
Freeman (1975) obtained an enrollment elasticity of .71 for 18 to 24
year old males using the log of the ratio of the starting college wage
to average full-time earnings as the return variable and 3.15 using
the log of the ratio of college and high school median incomes as the
return variable. In the short and medium run, however, the stock of
college graduates 1s necessarily less sensitive than these enrollment
elasticities would indicate. Adjustment of the college labor supply
to a new wage ratio requires forty years, a full working lifetime.
Policy multipliers are presented for values of 6 that should bound likely

occupational supply responses: 8 = ,2 and 6 = 2.0.
3, Results

The effects of alternative subsidy programs on GNP and on the income
of low-skill workers have been calculated from the solution of the system
of nine equations; they are presented in Tables 3 and 4. Table 3 presents
results for an economy with high elasticities of substitution in production
(those in the upper triangle of Table 2). Table 4 presents results for
an economy with very low elasticities of substitution. The first line of
each panel gives the change in GNP that occurs per dollar of program cost
(AGNP/AS). The GNP effects are a consequence of changes in work effort
by labor and changes in savings that result from changes in GNP or
changes in the rate of return. Increases in GNP imply a welfare gain

only if the presubsidy economy is suffering from dead weight burdens due



Table 3. Impacts on GNP and Income of the Low Skilled Per Dollar of Program Cost in an Economy
with High Elasticities of Substitution

4

~ WS for Employment Program . Education and Training
Wage Household Earning Blue White Investment School 1Might School
Subsidy Heads Subsidy NIT Collax Collar Subsidy or OJT School B/C = .5
1. Impact Effect AGNP/AS .25 .12 -.32 -.40 0 0 - 0 1.0 ~-.5
SMTE 1.25 1.12 .68 .60 0 0 - 1.0 1.0 .5
2. Single Labor Market L24 .12 -.30 -.38 .05 0 0o - .22 1.17  -.36
Ngp = -4.569 1.19 1.11 .76 .70 .26 0 0 2.12 1.87 1.19
LABOR DEMAND TNTERDEPENDENT
3. Short Run (6 = 0) .24 12 -.31 -.39 .03 .06 - .15 1.12 -.41
K fixed 1.21 1.12 .72 .66 .15 -.02 - 1.74 1.59 .94
LOW OCC. MOBILITY (8 = .2) ~ )
4. Short Run .24 .12 -.31 ~.39 .03 0 - .14 A1 -l42
K fixed 1.21 1.12 .73 .66 14 -.01 - . 1,68 1.53 .91
5, Medium Run = 4 yrs. .26 .12 -.33 -.41 .02 ~.02 .22 .19 1.21 ~-.42
= = 1 - J
nKQ .25, ke .05 1.22 ) 1.12 .72 .65 14 .02 .09 1.70 1.58 .91
6. Long Run .30 .14 -.38 ~.48 .04 0 0 A7 1.36 ~.51
= = 2 s . ) .
N%q 1, Ner 0 1.24 1.11 .70 .62 .15 01 0 1.69 1.63 87
7. Long Run . .29 a4 -.37 ~.46 .04 -.20 .64 .70 1.84 -.22
T Npn = 1, n, =1 ‘ 1.23 1.11 .70 .63 12 -.09 .26 1.90 1.84 .99°
KQ Kr
HIGE OCC. MOBILITY (6 = 2)
8. Short Run .24 .12 -.31 -.39 .03 01 - .08 1.06 -.45
K fixed 1.22 1.12 .72 ;.65 .13 .04 - . 1.40 1.27 .77
9. Long Run o .30 14 -.38  -.48 .03 .01 0 .10 1.30 -.55
nKQ =1, nKr =0 . 1.24 1.11 .69 .61 .13 .04 0 1.41 1.37 .72
10. Loug Rum _ .29 14 -.37 ~.47  =.05 -.15 .68 43 1,60 -.37
ngg = n Mg =1 1.24 1.11 .69 .62 .10 -.03 .30 1.55 1.51 = .80
MEDIUM OCC. MOBILITY (8 = 1)
11. Medium Run * 4 yrs. .26 .12 -.33 -.41 .02 -.01 W22 14 1.17 - ~.44
kg T 232 Mgy = -0 1.22 1.1 .72 .65 .13 .01 .09 1.53 .1.42 .82
12, Medium Run * 12 yrs. .27 .13 -.35 ~-.44 .02 -.03 22 .20 1.30 =45
nKQ = .6, gy = .12 1.23 1.12 .71 .63 .13 0 oY 1.56 1.48 C W12
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Table 4. TImpacts on GNP and Income of the Low Skillec Per Dollar of Program Cost in an
Economy with Low Elasticities of Substitution

WS for Employment Program Educatfon and Training
Wage Household  Earning Blue White Investment School Night School.
Subsidy  Heads Subsidy NIT Collar Callar Subsidy or OJT School BR/C = .5
1. Impact Effect on AGNP/AS .25 .12 -.32 -.40 o s} - 0 L0 -5
SMTE 1.25 .12 .68 .60 a 0 - 1.6 1.6 .5
2. Single Labor Market 19 X -.24 -.30 <24 0 - .07 L.8@ 16
Ngp = ~-763 .94 1.05 1.07 1.09 1.22 0 - 6.3 5.07 3.7%
LABOR DEMAND INTERDEPENDENT
3. Short Run (8 = 0) .20 .10 -.26 -.33 .18 -1 - . 2.54  3.36 - .86
K fixed 1.02 1.16 97 .96 .91 -2.03 - 13.71 12.80 7.31
LOW 0CC. MOBILITY (6 = .2)
4. Short Run .22 L1 -.29 -.36 JI1 -.18 - 1.23  2.13 17
K Fixed 1.11 1.14 .85 .82 .54 ~.88 - 7.16  6.61 3.85
5. Medium Run = 4 yrs. .23 L1 -.30 -.37 A1 -.23 .20 1.46  2.39 -26
N, = .25, N, = .05 1.12 1.14 .85 .81 .54 ~.89 04 7.200 6.66 3.87
KQ Kr
6. Long Run .27 .13 -.35 -.43 .13 -.21 0 1.49 2.58 .21
e - v . —.89 7.20  6.70 3.85
Mgq = L»  Mge =0 1.12 1.14 i : 17 .80 55 89 a
7. Long Run .24 .12 -.31 -.39 .10 ~.55 42 z.zg 2;; 3-3{!-
= = .12 .14 . .8 -9 . 7.45  6.92
Mg =L Mg =1 1.12 1.14 85 81 54 95 08
HIGHE CCC. MOBILITY (8 = 2)
8. Short Run .24 1L -.30 -.38 .05 0 - 22 1.37 -.36
K fized : .18 . 1.12 .76 .70 .26 .01 - 2,09 1.83 1.18
9. Long Run .29 .14 -.38 —47 .06 o 0 W27 1.5 =43
n,.=1,n, =0 1.23 1.12 i 6% .27 .01 0 2.13  2.04 .11
KQ Kr
10. Long Run ' .29 .14 -37  -46 =06 ~.20° <56 .59 L.75 =.28
Neg = Ls My = 1 1.22 1.32 72 .64 .18 - 14 40 2.36 2,25 . L.2%
%Q Kr
MEDIUM OCC. MOBILITY (8 = 1) _
1. Medium Rum ¥ 4 yrs. .25 .12 ~.32 -.40 .05 -.06 32 A% P48 ~.25
n,. = .25; n, = .05 1.18 1.13 7 L7L .31 -.17 JI4 3.06 2.79 1.67
RQ ? Kr
12. Medium Run % 12 yrs. .27 .13 -.34 .43 .05 -.09 .22 .60 1.67 -.23

nKQ = .6, Mg = .12 1.19 1.12 75 .69 .30 -.19 14 3.13  2.90 1.68
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to an incomé tai or transfer p:ogfam already in existence. rThe second
line of each panel gives the change in the target group's income per |
dollar of program cost (SMTE).

The first two panels present the results obtained from partial
equilibrium analysis. The impact effect (first panel) assumes that
wage rates paid by.employers are fixed. The second panel useg Barth's
model of demand and supply in a single labor market to evaluate policy
multipliers.5

The rest of the panels present full general equilibrium results for
various assumptions about the elasticity of supply of capital and the
responsiveness of occupational mobility to relative wages. The general
equilibrium analysis produces smaller estimates of the transfer efficiency

of programs that withdraw labor from the private sector (NIT, ES and EP)

than single labor market analysis (compare panels 2 and 3). Programs which .

raise labor supply (such as the wage subsidy) have their transfer
efficiency understated by a single-market analysis. We conclude, therefore,
that analysis of market effects in only one market can be misleading.
Impacts that require adjustment of the capital stock and changes in
occupational choice can take a long time to occur. Simulations of
transitions of full—emplqyment economies to new growth equilibria.generaily
find it takes fifteen to forty years to eliminate 75 percent of the
initial disequilibrium (K. Sato, 1966; R. Sato, 1963; Feldstein, 1974).6
The formula given by K. Sato for the time it takes to cover 100e percent

of the displacement of the capital output ratio is

t(e) = - In(1-€)/ (A=) (& + 6 + 1) | (14)
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where g* is the economy's growth rate, and § and u are, respectively,

the rate of depreciation and obsolescence of capital stock. A capital

share (Kk) of .35 and a value of .09 for the sum g* + § + u imply that

25 percent of the displacement is covered in four years and 75 percent

in nineteen years. Estimates of medium-run responses to subsidy programs

are necessarily problematical. They are bounded, however, by the separate

solutions obtained for the short and long runs. Furthermore, while the

potential variability of the speed of adjustment is a sourcé of uncertainty,

the reasonable range of variation for a four-year Nep OF 8 is considerably

smaller than the variation of the corresponding long~run parameters.

We present three sets of medium~run policy multipliers for an economy

in which the long run Nep = .2; the capital-stock takes four years to

close 25 percent and twelve years to close 60 percent of the disequilibrium.7
Panel 5 assumes that the four-year 0 is .2 and panel 11 assumes

that it is 1.0. TIf the long-run © were 2.0, panel 5 would be consistent

with an economy in which training takes a year and only new labor force

entrants undertake it. Panel 12 presents twelve-year multipliers for

this same economy. Panel 11 presents four-year multipliers consistent

with an economy with no training log and a four-year response on the

part of older workers that is about 40 percent as large as the response

of new labor force entrants.

Wage Subsidies

By the twin criteria of GNP effects and transfer efficiency, wage
subsidies that focus on groups with a high labor-supply elasticity dominate

most of the other strategies for aiding low-income workers.8 Within the
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income maintenance category (WS, ES and NIT), the ranking of programs
produced by an "impact effect" criterion tends to recur when general
equilibrium effects are used as the criterion. The increase in labor
supply produced by the wage subsidy tends to drive down the presubsidy
wage rate. The lower the elasticities of substitution, the larger this
decline becomes. In the short run, when stocks of human and physical
capital are fixed, substitution possibilities in production are especially
important determinants of transfer efficiency. In the low—substitutioﬁ
economy, the universal WS's short-run transfer efficiency is 1.02--only
marginally greater than the NIT's transfer efficiency of .96. 1In an
economy with high elasticities of substitution, the WS's transfer
efficiency is 1.21--almost double the NIT's .66. The GNP multiplier is
also larger in the high-substitution economy (.24 rather than .20).

By adjusting the eligibility criteria for a wage subsidy it is possible
to focus more of a wage subsidy's impact on families at or below the poverty
line. One propdsal of this type is to establish a wage subsidy limited to
household heads (family heads and unrelated individuals). Because these
groups have lower wage elasticities of labor supply than the excluded
groups (wives and dependent children), the induced increase in labor supply
~would be smaller. This is the pfimary reason a wage subsidy for household
heads (WSHH) has GNP multipliers in the .lO.to .14 range, as compared
to universal wage subsidy's GNP multipliers of .20 and .30. Only half.
of all low-skill workers would receive a WSHH. The uncovered workers
would face slightly lower wages and would tend to reduce their work effort

somewhat. Relative to a universal WS, the wage decline would be small,
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however, so transfer efficiencies would consequently be higher when
elasticities of substitution are less than one.

How does accounting for occupational mobility reactions affect policy
multipliers? Allowing for a response of occupational c¢hoice to the changes
in the relative wage induced by a WS causes a small increase in the GNP
multiplier and a substantial increase in the transfer efficiency of the
program (compare panel 3 to 4, and 8 or 6 to 9). The subsidy tends to
lower employer-paid wages for the low skilled, which increases the
incentive to undertake on-the-job training. Our GNP and transfer efficiency
calculations do not include the higher wages earned by the workers who
obtain training. Including these effects would raise a WS's transfer
‘efficiency when 6 = 2 by only .015.

The assumption that the equilibrium capital stock 1s proportional

to GNP (Nk = 1) but not responsive to rates of return (nkr = 0) raises

Q
ﬁhe estimated GNP impact (compare panel 4 to 6, or 8 to 9). The first-
round effect of an expanded labor supply on outputs is reinforced by the
tendency of savings and, therefore, the future capital stock to increase.
If the supply of capital responds positively to the rate of return, the
GNP impact of a WS for low-skill workers is slightly reduced (compare
panel 6 to 7, or 9 to 10)., Note that the effect is especially large when
elasticities of substitution and occupational mobility are low. Under
these cilrcumstances a WS for low-skill workers tends to lower its own
wage and raise the price of high-skill workers. Because high-skill-

labor and capital are complementary, this lowers the productivity and,

therefore, the rate of return to capital. This then lowers savings,
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which in turn lowers future capital stock and GNP. This process works
in the opposite direction when low-skill workers are trained to fill
skilled jobs. Workers are attracted to skilled occupations, lowering

the wages that employers have to pay and raising the return on capital.

Earnings Supplements and NIT's

The general equilibrium analysis of the NIT and earnings supplement
reinforces the conclusions derived from the partial analysis of impact
effects. The reduction in labor supply produced by these programs does
tend to raise low-skill wages, and this improves transfer efficiency.
Savings adjustments to these programs, however, work in the opposite
direction and produce further declines in GNP and transfer efficiency.
Qccupational mobility responses also tend to lower transfer efficiency
and increase the GNP reduction. In the low substitution economy, the
NIT'é impact transfer efficiency of .6 rises to .96 when short-run labor
demand and wage rate responses are accounted for. Low occupational |
mobility (8=.2) lowers SMIE to .82, and high occupatioﬁal mobility
(6=2) lowers it further to .70. GNP reductions per dollar of program
cost first fall from a .4 impact effect to .33 &ith zero occupational

mobility, then rise to a .38 reduction with high occupational mobility.

Employment Programs for Low-Skill Workers

In a compefitive neoclassical economy, employment programs for low-
skill workers have a positive effect on this group's income. The with-

drawal of these workers from the private sector forces up the wage of
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the low skilled and induces an increase in work effort. Both of these
effects raise the income of the low-skill group. The transfer efficiency
and GNP impact of targeted employment programs is greatest in an economy
with low elasticities of substitution, when the induced wage rate changes
can be quite large. The calculated changes in GNP assume that the
employment program produces a service whose value is exactly equal to

the program's cost. If the valué of the output of a dollar spent in the
public employment program ls less than a dollar, GNP effects must be

correspondingly reduced and may become negative.

Expanding Demand for High-Skill Workers

Since World War II government policies have tended to promote
employment of the skilled. Industries that are Intensive users of
highly skilled workers~-education, health, aircraft, ordnance, and
state and local administration~-have been growing very rapidly, primarily
because of increased governmental purchases and subsidies. In the
short run, the supply of skilled workers is fixed. The government
(or the firms and nonprofit institutions that act as its agent) can hire
more skilled workers only by bidding them away from other firms. The
resulting rise in the skilled wage drives down the real wage of the
low-skill wﬁrker. This has the additional effect of reducing the low-
skill labor supply. When elasticities of substitution are high these
effects :are minor, when elasticities of substitution are low these
effects are very large indeed. The immediate reduction in the iﬁcome
of low-skill workers is $2.03 for every extra dollar spent hiring skilled

workers. GNP falls as well (by 41¢) because the lower low-skill wage
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induces a reduction in labor supply. After a time, training decisions will
respond to the rise in the skill premium, and the éupply of skilled labor
will increase and the low-skill wage will tend to rise again toward the
previous level. The skilled worker employment program simulation
illustrates an important lesson. When a government program requires
highly spécialized workers whose training takes considerable time, the
government should expand the supply of high-skill workers (through
training subsidies) before the program itself is allowed to expand. A
"training-first" strategy will not only lower the ultimate budgetary
cost of the program, it will also reduce, if it does not prevent, the

rise in the skill premium and thus help achieve income distribution goals.

Investment Subsidies

In a full-employment economy an investment tax credit affects
GNP and the income of other factors only to the extent that the supply
of savings responds to the rate of return. This is not a new finding:
Taubman and Wales (1969) demonstrated that in a neoclassical growth
model a completely inelastic supply of savings'(nKr = 0), implies that
an investment subsidy will cause no change in capital stock or GNP,
Even when the interest elasticity of savings is assumed to be unreasonably
high (nKr = 1), an investment subsidy produces almost no benefits for
the low skilled. Because higﬁ-skill workers are complementary in
production with capital, they benefit to a much greater extent. When
0 = .2 and elasticities of substitutioﬁ are low, a dollar of investment

subsidy raises the income of the skilled by $ .61 while raising the income

of the low skilled by only $ .08.
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Education and Training Programs

Thé general equilibrium effects of education and training;programs
.(E&T) seeﬁ to make them substanﬁially more cost effective than is
indicated by the standard evaluation methodology of comparing earnings
of trainees and a matched control group. The training program simulated
in this model is assumed to have a benefif—cost ratio of one, as
conventionally calculated (impact B/C = 1), and to raise the low-skill
workers' productivity by 30 percent. The present value of the increase
in the trained individual's productivity is exactly equal to the cost
of the training.9

The irregular time pattern of costs and benefits, howéver, makes
it difficult for a static equilibrium model to characterize Ehe outcome.
This problem is finessed by defining costs in such a way tﬁat the timing
of costs and benefits are identical. Costs are, therefore, the rent
on the investment in human capital, rather than the wvalue of the investment
in human capital itself.lo The tabulated multipliers assume that these
costs are the classroom and study time spent by the student or trainee.
This time comes at the expense of leisure (column 9 of Tables 3 and 4)
and at the expense of work (column 8 of Tables 3 and 4). If training time
comes at the expense of work, a B/C of one implies that there is no
first~round impact on GNP.

In the second round, however, E&T operates like an employment
program. At much lower cost it withdraws workers from the stock of
low-skill labor, raising the wage of those who remain and inducing an

increase in their supply of labor. These effects are especially large
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if elasticities of substitution are low. There are no corresponding
reduetions in the labor supply of high-skill workers because the wage
elasticity of average hours worked of people in these occupations is
zero. In the short run, before occupational choice and the capital
stock have had a chance to adjust to the new set of relative prices
(6 = "eq = Mer ~ 0), the transfer efficiency (SMTE) of this strategy
is very high (see panel 3 of Tables 3 and 4). When elasticities of
substitution are high every dollar spent raises the income of those
trained and those who remain low skilled by $1.74. When elasticities
are low, the short-run transfer efficiency is an astounding 13.7. This
' oceurs because training 1 percent of the low-skill workers has a rental
cost of only three-tenths of a percent of the low-skill wage bill but
raises thelr wage rate by 3.35 percent and the hours worked of those who
remain in the unskilled work force by three-~fourths of a percent.
Though transfer efficiency tends to diminish as time passes, it remains
higher than the best alternative program, the WS. The GNP multiplier
declines when passing time gives occupational choice decisions a chance
to respond to the lowered wage premium.for skill. The GNP multiplier may
rise with time if the supply of capital is highly responsive to the rate
of return. Since capital and high-skill labor are complementary, the
reduced price of high-skill labor raises the productivity of capital and’
this induces an increase in savings.

Training programs have high transfer efficiencies and positive effects
on GNP because they produce a net addition to the supply of high-skill

labor available to the private sector by causing a subtraction from the
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supply of low-gkill labor, To the extent that there is in fact no such
redistxibutionvgf the relative supplies of labor, these second-round
effects on GNP and target group income would diminish to zero., In the
program modeled in Tables 3 and 4, training costs are the foregone
earnings of the student. No other'gosta are incurred. If some of the
costs of a training program pay for the time of high-skill workers who
supervise the student, SMIE's and GNP multipliers are reduced somewhat,
If all training costs are time inputs of high-skill workers (i.e.,
learning time does not result in the student's producing less in his
low-skill job),.GNP multipliers will be 77 percent of those tabulated.
The SMIE for such a high-skill intensive training program would be
SM.TEH = (SMIE - 1) .77 + 1, or from 77 to 90 percent of those tabulated
in column 8. The short-run SMIE's of 1.74 and 13.7 reported earlier
become 1.57 and 10.8.

The ninth column of Tables 3 and 4 presents policy multipliers
for a training program that does not withdraw the trainee from the low-
skill labor force during the training period; all training costs are
assumed to be foregone leisure time., Correspondence courses and night
schools come close to fitting this characterization. Since the training
activity reduces leisure rather than output, the impaet GNP multiplier
is one. Accounting for general equilibrium responses to the training
program raises the GNP multiplier as it did the E&T muyltiplier. The
night school GNP multiplier is roughly the E&T multiplier plus one.
Transfer efficiency declines, however, The reduction in the low-skill
labor supply is smaller because there is no subtraction during the

training period, and this causes a smaller increase in the lowy-gkill wage.
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What happens td general equilibrium policy muitipliers if'traiping
is organized inefficiently? As the impact B/C ratio falls below one, there
tends to be a proportionate reduction in transfer efficiency. Large
reductions in impact benefit—cost ratios will produce negative GNP
multipliers for economies with high elasticities of substitution or high
occupational choice response elasticities. Column 10 of Tables 3 and 4
presents policy multipliers for an E&T program that must train two workers
to accomplish the transfer of one worker into the higher-skilled work
force. The tabulated multipliers suggest that even highly inefficient
E&T programs produce substantial income benefits for the low skilled.
A training program with a B/C = .5 has a higher transfer efficiency
tﬁan an NIT; an earning subsidy or public eﬁployment for all parameter
. combinations simulated. If elasticities of substitution are low, it
has a higher transfer efficiency than a wage subsidy. The GNP multipliers
tabulated in colummn 10 suggest, however, that if training programs are
run at only half efficiency, the transfer'of income to the low skilled
comes at the long run expense of GNP. GNP multipliers are positive only
in the low substitution economy and when the occupational choice
elasticity is .2 or less. In the other simulations, the GNP reduction
is generally smaller than that produced by an NIT but 1argér than that

produced by a wage subsidy or employment program.
4, Summary and Suggestions for Further Research

The strategy of this paper has been to mathematically specify a
complete set of interacting factor markets, parameterize alternative

antipoverty program types in a convenient manner, and then solve the
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system of equations that characterize this economy for comparative static
‘responses to program parameters.

The first question to be'examipgd was how the consideration of
general equilibrium effects changes the ranking of programs relative to
impact effect calculations in which wage rates are considered to be
exogenous? Within the income maintenance category the rankings implicit
in impact effect analysis recur in the general equilibrium. By the
twin criteria of the GNP multipliers and transfer efficiency, wage
subsidies are preferred to earnings subsidies or NIT's. Impact effects
are often quite misleading for the other programs, however. 1In a
full-employment economy with fixed wage rates but no unions or minimum
wages (the assumptions implicit in an impact effect), an employment
program for the low skilled does not benefit this group. When wages are
allowed to respond, however, the GNP multiplier and transfer efficiency
both become positive--especially when elasticities of substitution and
occupational mobility are low. Employment programs for the high skilled
(such as_the space program) which have no first-round impact effect on
the low skilled can have devastating effects on the low-skill wage rate
if elasticities of substitution are low.

Another important finding is the powerful general equilibrium
effects of education and training. Education or training programs
with impact benefit cost ratios of one have short-run transfer efficienciles
as high as 3.7 and GNP multipliers as high as 2.5 when elasticities
of substitution are low. Time for occupational choice to respond or

higher elasticities of substitution lower these multipliers. As long
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asvthe impact benefit-cost ratios are-greater than one, howevef, training
programs remain considerably more efficient than alternative programé

for aiding the working poor for all reasonable values of the parameters.
The high benefit-cost ratios found for education and training programs
when general equilibrium effects are included stands in stark contrast

to the often stated view that "thé evaluations and relevant research
suggest that [the effect of education and training programs for the poor]
on the reduction of poverty was minimal" (Levin, 1977, p. 179). The
evaluations of antipoverty training programs which are the basis of such
statements have only attempted to measure iﬁpact effects and are, therefore,
an Incomplete basis for evaluating success in achieving income distribution
goals.

The second issue examined was how GNP multipliers andbtransfer
efficiencies vary (a) as time passés and the economy approaches its
long-run equilibrium values, or (b) in ecoﬁomies with substantially
different values for crucial parameters. If training decisions are made
before or at the time of entry into the labor market, the responsiveness
of occupaﬁional supplies to a permanent shift in the wage premium for
skill should increase with time. As time passes, the GNP multiplier and
transfer efficiency of training and other programs that reduce the supply
of low-skill workers will fall. The adjuétment of the capital stock to the
new equilibrium tends to reinforce initial impéct effects. A high
responsiveness of saving to the rate of return results in favorable GNP
effects for programs (such as training) that lower the cost of a factor

complementary with capital, high—-skill labor.
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The sizes of GNP and of low-skill income multipliers are quite
sensitive to the elasticity of substitution between factors of production.
Higher elasticities raise the multipliers for the wage subsidy and lower
them for programs whose initial impact is to withdraw low-skill labor
from the private sector--NIT's, earnings subsidys, employment
programs and training.

What lessons for current policy does this analysils yield? Taking
into account general equilibrium effects, the preferred set of policies
for aiding low-wage workers and the employable poor seems to be training
and wage subsidies., Subsidies of on-the-job training are, however,
difficult to administer. OJT 1s an inseparable part of the production
process. Thus, there 1s no way of knowing how much training is occurring
and, therefore, no way of limiting the subsidy to training alone. Setting
strict training standards may reduce somewhat the number of employers
who get thelr labor costs subsidized without providing very much training.
Close governmental survelllance has disadvantages, however. It inevitably
increases the paper work and restricts the firm's flexibility. This
discourages firms from participating in the program, thereby reducing the
impact of the program for any given amount of subsidy per worker,

This problem can be avoided by integrating training and employment
subsidies and not attempting to directly control the proportions of aid
going to each. A variety of approaches are available and need to be
studied, One alternative is to award vouchers of varying size and of
limited duration to unemployed workers and new labor force entrants which
can be taken to any eligible employer. This approach targets the subsidy

at groups defined as needy by recent difficulties in getting a job. These
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vouchers could result in the worker receiving an X-cent per hour premium .
over whatever the standard wage is for that job, where X would depend
upon the wage rate, the amount of OJT, and/or the number of the worker's
dependents. The minimum wage law would apply to the posfsubsidy wage.
Employees would recéive the premium as part of thelr paycheck and
employers would be reimbursed by the government. Alternatively the
employer could be paid a Y-cent per hour premium where Y depends upon
the amount Qf.promised training and whether a worker is physically
disabled, receilving unemployment compensation or AFDC payments, or is
a new labor force entrant.

A second alternative is to offer subsidies to firms that expand
their employment and training of low-skill workers. Job classifications
eligible for subsidy would have to have some training component and a

pay rate of less than $3.50 at the time the law is proposed. A firm

would receive a subsidy only for eligible employment greater than 80

percent of a base period level.

The objective of these programs is to increase the employment and
wages of the target population but not at the expense of the employment
opportunities for other low-skill workers. Imposing upper limits on
the number of subsidized employees a firm might embloy would tend to
defeat this objective: a firm will have an incentive to expand employment
of low-skill workers, to offer higher wages to attract these workers, and
to lower prices to find a market for the extra ﬁroduction only if it
gets more subsidy in the process. If the firm is allotted only a fixed
number of subsidized employees, the subsidy will be an outright gift
to the firm and will only cause subsidized employees to replace

unsubsidized low-skill workers.
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The model presented‘in this paper is both too complex and too simple.
While the complexity of the interactions in the model do not prevent the
derivation of analytical results, they do{make interpretation of the
analytical solution overly burdensome. Therefore, a simulation approach
to the presentation of our results has been necessary. On the other
hand, the model neglects to treat a host of important labor market
institutions and phenomena--tax systems already in place, minimum wages,
unions, unemployment, immigration, and international trade, to name only
a few. Extensions of the model to include these phenomena are highly
desirable. The timing of program impacts also needs to be examined in
an explicitly dynamic model.

However, as a model becomes more complex, the number of parameters for
which consensus estimates are required rises. It i1s the availability of
such consensus estimates that provides the fundamental constraint on the
realism or complexity of a simulation model. Inclusion of unemployment
and union wage behavior would require a large matrix of such consensus
' parameters.

This exercise in model-building has shown the sensitivity of general
equilibrium outcomes to assumptions about the nature of substitution
possibilities in our economy and the responsiveness of occupational choice
to relative wages. Our ignorance of these fundamental behavioral relations
is profound. It is hoped that empiriqal research on these two issues

will be stimulated by the evident need for the answers.
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FOOTNOTES

lBarth (1974) used transfer efficiency. It is not a measure of
the welfare gain accruing to the unskilled group, nor a measure of

incidence.

2It must also be assumed that the individual eligible for a wage
subsidy of his on-the-job training costs is not a member of a family that
is ineligible for an NIT or ES because of the high earnings of some
other family memﬁer. Modeling the effects of sgbsidy programs on training
decisions is a very complicated matter requiring a much more careful

analysis than is possible here.

3The utility-function-based simulations of an NIT with a poverty line
guarantee and a 50 percent tax rate imply that a program costing $15.5
billion causes an earnings reduction of $6.5 billion. Of this cost,
20.6 percent is due to the contraction of labor supply and so the impact
dX/dR = -6.5/15.5 (1 - .206) = -.507. Using the coefficient simulation
from Garfinkel and Masters (forthcoming, Table 11.3), the estimate of the

impact dX/dR = -.357. We choose -.4 as our estimate of impact dX/dR.

4Accdrdiﬁg to Garfinkel and Masters, simulations find the per
dollar disincentive of an ES is greater than that of an NIT. Persoﬁs
with almost no earnings receive much larger awards in an NIT. Since
their initial work effort is so small, there is a smaller reduction in
earnings per dollar of subsidy than for éeople whose initial earnings
are high enough to make them eligible for a large ES payment. Garfinkel

and Masters do not, however, take account of the distinct effect of
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an ES on the labor force participation of heads, so their results may
be an overestimate.

5The elasticity of demand for low-skill labor with respect to its
own price does not hold output fixed. .It is obtained by assuming prices
and quantities of other inputs to be fixed and substituting (1) into (2)

and solving for XmldP1 yielding « /(1—Kl). Holding output constant

1%11
(dxl/dP1 = chll) causes the single market policy multipliers to deviate

evenn more from the general equilibrium multipliers.

6Conlisk (1966) has shown that in a Keynesian economy (one in which
there is unemb10yment and & savings rate that responds to the ievel of
unemployment) the speed of adjustment is three times greater than the full
employment models utilized by the Satos.

7These estimates o} medium run policy multipliers are very rough
approximations for they are based on static equilibrium model approximation

to what 1is in reality a dynamic disequilibrium phenomenon.

8'I'his is admittedly an incomplete basis for policymaking. Other
considerations are (a) impacts on inflation and unemployment, (b) the
reduction in voluntary leisure, (¢) the reduction in wages for unsubsidized

members of the skill class, and (d) administrative feasibility.

9General equilibrium policy multipliers for training are quite
sensitive to the asSuméd éost of transforming a low-skill worker into
a high~skill worker. Holding constant the B/C =1, a 15 percent wage
differenttal for skill implies that costs are lower by 50 percent and

nmultipliers are almost twice as large.
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' 1OA number of interesting issues are raised by the timing of the

labor market impacts of training. A full discussion of them is, however,
beyonid the scope of this paper. They are discussed more fully in
(Bishop, 1977). George Johnson is also,wofking on this topic.

/
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