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ABSTRACT

Ihé‘coup;rative~ati£1ca of a one-sector, thfee-facéor competitivé
economy are analyzed by nnthematically‘specifying fﬁe'demand and supply’
functions for‘;;ch (#ctor and solving the resulting system of equations
for the 1npccts.ol alternative anéfpoverty programgs Within the income
ylintcnance category (NIT's, earniﬁga supplements, and wage subsidies)
the rankings implicit in 1mpa;t effect analysis recur when general
équilibrium effects are considefed. Wage subsidies are more transfer.
efficieﬁtvthan the NIT or e;rnings su;plement. The size of policy
multipliers are, how;ver, quite sensitive t; elisticitiea of Qubstitﬁtion
in production. The general quilibrium impact of ;atgeted employment

and training programs is quite different from tbé(iﬁpact effect.
.“.2;pandins the empioynent of the skilled lowét;véhe income of.tﬂe less
skilled, especially when elaséicities of supﬂgitution and occu?qtionalv
choice'are low. The general equilibrium éffects of transferring workers
v from the low- to the high-skilled work force imp}y that education and

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




’ The General Equilibrium Impact of Alternative
Antipoverty Strategies: Income Maintenance,
Training and Job Creation '

_ In recent years, a.variety of strategies fé'r reducipg poverty have
bu’n)uagested and tried. Since the defeat pf the Family Assistance Plan,
,;lntcrui: has tended to fc;cus on programs that maintain ,htronger work '
.inqcn;ivu (1._e., those that condition payments on work efforf). A

an;lll combination wage ‘and earnings supplement .plan was report‘:ed, to tixe
S.enato by‘the Finance Committee in September 1972, and a;l earnings
/ supplement for families _with-g:hifdren 1s now l\aw. Pméram of direct
employment in the public sector (CETA) and subsidized employmént in the
private sector (WIN, JOBS) are underway and growing. . }

Professional ';iiscu.ssion of the comparative merits of wage supple-

ments, egrnings supplements, and NIT's is extensive (Barth, 197‘2; 'Garfipkel,—
1973; Haveman, 1975; $e§selhan. 1969; Zeckhauser, 1971). Much of thé work, .
however, has implicitly assumed that r;ates ;f pay are unaffected by the
choice and size of é;x income maintena.nce program. Evalu;ations of train-

ing programs have ?ade the same assumption. .It‘has'frequently begq pointed
out that conglusions drawn from a partial equilibrium framework may not be
valid when all market interactions are taken into'accodnt. ‘Barthi(l974) has
shm in a one-sector pfart:ial equilibrium mbde) th'at the parameters.of the
demand 'aide’ of~ the low—skili labor market have substantial effects on the
transfer efficiency (the increase in target group 1n‘c0me per dollai of
subsidy) of a wage supplement. ' Programs that 1ncr_eaae the supply of low-

skill labor (wage subsidies paid to emplbyees) tend to Yower their rates of

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

g




* When the, distribution as well as the size of the pie 1s an issue of social

_a;d public employment programs in a'§enera1 equilibriu;’modéi als? showed
that the naqumed elasticities of sub;titption hgve 'importanc effects on

the impfct of the policy. : -' .
. Anttpbverty pfogréms also ﬁave many 1mpor;ant‘indiféct-effects on

the'eqpnony. Programs that withdraw iow-skill labor from the private

\ . . o "
sector--NIT's, employment programs, and traini? yfograms--tend-to

‘raise this wage. The market reaponsed to antipoverty programs do.not end

there. Shifts in relative wages induce changea in fraining decisions
which, over ;1me, affect-'the skill composition of the work force. Changes

in GNP due to labor-gupply responses to income maintenance programs,resﬁlt

in propo}ﬁ;onate changes in saving and,eventually in proportionate changes

Jn the size of the capital stock. Tha rate of return on capital reséonds,

‘and this iv turn influerces saving and hence the long run capital stock.

concern.ifhese general equilibrium’adjustments hecome especially igportant.
Thig paper attlempts to provi&é a generél equiliﬁrium framework for
compatiﬂg the merits of alfernative mathods of raiéiné the 1ﬁc9mes of the
employable‘Poor. The strategy is to s?ecify ; complete and interacting
set of factor mArkets, parameterize alternative program types in a manner
convenient to this specific;tion,~and t;en solve the system of equations
Ehat‘character;ze this economy for the|comparative static response to the
inigietion of a small version of each br;gram type. Solution of the system

of equations.p}oduces policy hultipliers for pre- and postsupplement

wage rates, hours worked, target group income, Fhe'numbera of skilled and

unskilled workers in the -economy, and GNP. The.progrqm types considered

\
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»it. wage supplements (WS), earnings qupﬁle@ents (ES), negative income
tax: (NIT), employment programs (EP), and'education and trainin
programs (E&T) and night school traiging programs (NST). The summary
statistics upén which I focus are the change in GNP and the chl;ée_in
target group income (transfer efficiénc?) per dollar of program cost.1
The aﬂ;lyais confirms aar*}ax.i;gﬁiﬁgé that a wage su;blement would

promote work effort and increase GNP moré;than an earnings supplement or

* NIT. While the direction of program effects is not‘reversgd by accounting
for labor demand interactions, the magnitude of effects is changed, often

aubstéﬂtially. 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 educagion and training
* programs on GNP and on the income of the low skilled. Education and :
traiping programs (E&T) with impact benefit-cost ratios of one (and
therefore no initial effects on GNP) have short-run transfer efficien?ies
as high as 13.7 ‘and GNP multipliers as high as 2.5. High-elaéticities
of substitutiod between high- and low-skill workers and/or high occupational
choice elasticities lower these multipliers, but training programs (with
Aimpact B/C = 1) remain a fonaiderably more efficient means of aiding. the
low skilled for all reasonable valueé éf parameters,
.In section 1 I macrmatically characterize™the simplified economy in
'%hich the effects of alternative anttpoverty strategles will be simulated.
The route by which each prgggam influences this economy is also specified.

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

¥




dincunsed; ' For aéme parameters—wage elasticities of labor supply and
~ the impact effects of the NIT--a consensus has eme;ged. For others--
] elﬁat;cities of subsgtitution, occupational choice e}asticitiea,'and
saving elasticities with respect to the rate of return¥—pontr§verey
temn#ns~and 8o feasopable ranges are chosen for simulation. Sgction 3
, preeenéa the reaultaiand discusses their sensitivity to the chotce of
pargmetet values. S%ction 4 provides a ;hmmafyjof the paper, makés
ggestions for futu}e tesearch, And draws a fewAtentative poliéy

licatjions.

1. Specification of the Model

|
|

o e . - ot
The simplest general equilibtium framework within which to analyze

the effects of subsidies available to only paft of the labo; fo¥te is

the three-factor, one-sector model of a competitive ecdénomy. Labor

suppl;, occupational‘choice, choi&e of production techpique,‘aﬁ& éavinge
are determinedtendogenously within the model. fhe épecification of onl&
bne produ;t<market, however, precludes the analysis of ﬂrodgct substitution
and partial‘subsidies of a factor that are specific to-a particular g;oup
of industries. 'The assﬁmption of a cloeed'economy means that immigration,
international capital flows, anq the quantities and prices of 1ﬁporte

and exports are assumed to be exagenous to the model."rhe assumption

' : ‘o L
. that all markets are eqmpetiiive implies that the demands for and supply
of each factor of production are equilibrated by changes in real wages,

and not by qdeulné or unemploymeqt.. While the use of a static equilibrium

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




}:: z,“7;1Yl,in éiact ch;racterizatidn of the path of convergence to the fin;l
7 ?;gpdpiiibriuh::fzifeuiiona of the. model which consider these phenomena
woﬁid; of course; be useful But are beyond the scope of this paper.
_ Production Sector

-~ “: The ?rodﬁétion secto; of this economy is assumed to be characterized

by a vilu;-addqd‘production function that exhibits constant returns to

‘scale (CRTS). All labor is aggregated into two ski}l groups: the low-

' si#ll group which receives the subsidy and the high-skill group which
4000 not. The third factor is capital. All factors are paid their
n;:ginal products. All va?iables are written in their log form. The
total derivative of the production function ﬁ}th respect to the inputs

can be written as

.8 L - | . 8
dQ = x,dX) + x,dX, + xydX, ‘ (69)

£
=
o
[a]
[
o
]

the log of output
X, = ‘the log of the total supply of each factor

K, = the share of the "i'"th factor in tot4l compen-

sation which sum to one ZKi = 1.
i *
i .

Equation (1) implies that the elasticity of output with respect to the
quantity of input 1 is equal.to the "i'"th input's share of total compen-
v sation.. Equation (1) 1s an exact representation of a CRTS Cobb-Douglas

production function whether factors are paid their ma%ginal product or

not. Cobb-Douglas technology 1is not needed, however, because as long

as factors are paid their marginal product and inputs are defined 1in




efficiency units, equation (1) is a good local approximation of any

constant returns to scale convex production frontier.
o

From the cost function that is dual to this production function; we

' A

derive factor demand functicns. They may be locally approximated by

dx: = dQ+x;0,,dP, + x%oudpz +ky0,qdPy  fori=1,2,3 (2

b

where symmetry makes cij = oji

I

KyOgq * Ko0yp + KyOy3 = 0

]

Bi = the log of the price paid by firms for the "i'"th input

14 =  Allen partial elasticity of substitution between the
7 "1"th and the "j"th inputs.

* The assumption of constant returns to scale (CRTS) is responsible for the

fact that the elasticity 6f‘demand for factor 4inputs with respect to output

.is8 unitary. Holding output fixed, the elastici;yvéglA;a;ﬁ;v;ér £ge‘;i;;g“.“4“ o
.inpué with respect to the price of the "j"th inputs 13~Kjoij (Allen, 1968, p. 508).

The sum over j is zero.  Thus for given output, there is no change in factor.

demand if all inputs experience the same proportionatg change in price. As

a result of the constraints on the 01J and chij’ only two of the three

factor demand functions are linearly independent.

The price of output is chosen as numeraire. It is convenient for the

wage rates and incomes in ‘the system to be denominated in real units so

we constrain the change in the price of output to be zero:
LY

Change in the pt@cg of output = dP = xldP1 + -<2dP2 + xde3 =0
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The productién, factor demand, and price equations provide four

linearly 1ndependent equations in seven unknowns--three-factor prices,
three-factor quantitiea and the quantity of output. ?dctor supply is

all that relains to be conaidered

.The Supply of Capital

In the short run (lesé than one year), the supply of capital is
fixed. —In.che long rum,’ the supply of capital is proportional to the
KQ = 1) and responds to the rate of return wit‘
an elasticity between O and +1. The positive respdnse to the rate of

level of total output (n

return can be due to either 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):

X, = Al +n Q+n W +n

3 3 kQ kr kQ i Ji

where n 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 1s saved just like
other forms of labor income.

eQ<1Ruy

It 18 by no means clear that the sum of the pure rate of return’

"capitalists are savers' effect is large

elasticity of favinge and the
or even positive. Two studies of the interest rate elasticity of pétaonal

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'indiﬁiauals, but rational economic behaviQr on the part of individuals

who own corporate stock would lead them to adjust their consumption behavior

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

10




where N = 1log of the number of people with the "i"th

coniﬂ.ption 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 éf Lagor . *

The Bupply of a specific cépe of labor has two distinct compoﬁents:
the occupational choice decision that determiAes the stock of people with
a particular set of skills (Ni)’ and the hours of work decision by pebple
with that skill. Since these two decisionseoperate multiplicatively, the
total supply 9! labor is add;tive in the logs

,

X: = Ni +X - RJ for 1 =1 (5a)
for 1 = 2 - (5b)

level of skill;

X - log of the average hours worked per year by people
of this skill level; .

R, = 1impact 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 skilligtoup depends

upon the wage level and the impact effect of the income maintenance

program being simulated.

>4
L}

]
A, + ¢ P+ h dX /dR for 1 =1 " (6a)
1 1 11 11 for 1 = 2 (6b)

where ¢, = wage elasticity of labor supply of the "i'"th
skill group;

h, =  proportion of the "i"th skill group eligible for

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

11




. *

'dxildR = {impact 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 in 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 J
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 té quit one's current job in order to look fo; a higher
wage job decrease. If the wage subsidy covers all members of the low-
skill labor force, its effect on hours worked is éiven by the wage
. )
elasticity of low-skill labor supply ({.e., ¢ = dx;/dR). Some proposed
wage subsidies cover only ho;sehold.heads or only heads and wives in
“FamilTes With children. “EI{gibility criteria of this kind tend to
increase the proportion of the funds that.go to families below or near
the pove}ty1{1ne.' Since, however, the labor supply d;cisions of
excluded groups--single teenagers gnd, under some proposals, wives--are
highly responsive to higﬁér‘;age 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
supply than will a universal wage subsidy (dx;/dRHHWS =y <¢). _
‘ Negative income taxes kNIT's) and earnings supplement programs
(ES's) tend to reduce the labor supply of subsidized families. For

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

are primarily symbolic. The formula for a family's NIT payment--guarantee

LY

~
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= ™

q . 10

- i ¥ . . .
minus .5 .times earnings--also applies to the recapture region of an

. earnings supplement. The bulk of the poor and nurpéor families not

already receiving egtogorfcal aid would fall in the recapture region
6! an éarnings subsidy. Below the recapture range an earnings subsidy
is a proportional vage subsidy. No payments are received if the

1 \dividwal completely withdraws from the labor market, so an leincreun

the .incentive for at least one member of a household to remain in the °

labér force. The ¢ifference between an ES and NIT lies primarily in
the ES's incentive for.household heads to ’ronin in the labor éorco full
time. The increased eamnings from more than full-ti; work by the head
ér 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 l;bor 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 arq quite similar.

The -c;:ond source of wage rate responsiveness to the supply of labor-
uhogcmtloul choice. A worker can transfer from a low- to a high-

skill job only by inmvesting in human capital (schooling or on-cho-—jog -

.tninin;)._ On-the-job training is assumed to be general training and

to be offered by employers only in jobs that recelﬁn less than the

going lmml rate of pay. " This ‘rat; of pay 1is Fo - 3P s where
’1 l!}d Po

(1.e., P

are the arithmetic values of -the price of an hour of labor’

g 1:51) and 3 1s a constant between zero and ome. From the -

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

" on-the-job training 1s a function of the ratio'of the wage differentials

for skill ("-2 - _1).to the wage sacrifice necessary to obtain an entry



" level job that pmv.du training (fl . The W's represent the
"srithmstic valuss of the postsubsidy u'rouga vage rate (W, = l.ni Y
Note th‘t -at or belov the target wage the price of labor to the
qlo”r I’1 is uhtod to the average poa:mﬂuidy wage by
Fi - .(ll-t)-fi‘ + '(t)it wvhere t is the ptoporti;on of the difference between
the bi?ducor-md vage .and the target wage (Et) that is paid as a vage
-(b-}dy’. 'Dmn the private benefit-cost ratio for training for jobs within the

range of the subsidy 1is

., “2'"] . (TP, + tW, - ((1-t)P, + tV)
c - —

W%

(l.-t)l'1 + tvt - ((1-:)1’o + "":)

The paraﬁtef describing the wage subsidy (t) fails to appear in the

benefit-cost ratio pf training.- Parameters describing an ES or NIT will

also drop out of training's benefit-cost ratio 1f hours worked in the

jobs yielding Po, Pl’ and l’2 are the same and the )ob trained for is in
the range of u\bsidy.z Modeling the training decision in this vay

implies that tha ws'.. ES's and NIT's are neutral with respect to the
incentive to cugagg in o'n'-the-job training. This 1is only approxinately

. correct u.nco on-tho-job training for jobs yiclding nubatantully more
than the breskeven wage is eucouraged by WS's, as'., and NIT 8\

Schooling (tnining that requirea a reduction in l.abor force participation)
u _discouraged by ws'- and cncouhg‘d by NIT's. I/ wish to .conparo
programs thnt have equal inithl Effccta on 1ncent1vu to undertake
education and training and, thoreéou, assume that studento are not

cligibh for thc NIT amd ES -odolok in thin paper. Recognizing thnt

‘" certain kinds of training will ‘be en\couraged and others discauraged,

4
\
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1 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) can be

approximated in logarithmfc metrics:
’

(7,-P) P A 5
p/c ~ 2L . D(—2-1); l_iq)_‘ p (P o
. ®y-F,) P, 5 -a\z "X ®

D'(In(7,/P))) = D'(P, - Bp),

vhere . D' = a tonstant that depends upon the discount rate,. ‘

the payoeff period, and %.

t
)

»

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

differentials only. . '

- L o ’
N, Ay + e(p2 pl) ‘ 9

<

. - Al K - 10
Np= A -D200r, B (10)
: Y
vhere 8 1s the high skill group's elasticity of occupatiopal

supply.

-

2. 1s the relative wage elasticity of supply of the low

K 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 receiving training. ‘2"1 translates

»2 percentage change in one input inta the corresponding
percentage change in the other.

15
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The hbox‘-oupply sector of e mdq’cmicts of five behavioral

‘equations--(6a), (6b), (4), (9). (10)-~and (5a) and (5b). The-
?ntltiu are now substituted 'to the fixst two of the input demand

function (f) )

N

equations (2) and the productior
“

- dx +dN, < dR, = dQ +«

1 3 . cll»‘l + "2°12d§z\+ K3013dp3 i (11) ’
.“1 2 o \
3 iy o = :
TRy 4N, - dR; = Q4P+ rzozzsz + x40, ,dP, (12)
. n ! ' A \ . )
: d4Q = Ik ax® = £ (v dX, + « dN f S3)
. T T _

The mtu ‘of) oqmti.n. ducribing our simple econou{‘lz cmletcd by ] -
diffomthtins the remaining equations with respect to “1’ X,, P1 and R“

‘ This nino-equa_tion system is presented in matrix format in Table 1. _The

. system to be‘oolved has two of the three linearly dopgndcnt factor
‘dmnd.lo.quation'n f(ll) and (12)], a price of output constraint 1(3)']_, a . . N
- production function. [(15)], three factor supply equations [(6a), (61.’) and
(4)], and two ogcupncionnl choice equations [(9) and (10)].

* From th. policy multipliers that result from the solution of the
nbov! system of siuultaneous linear equﬂtions one may calculate the

per dollar of program cost impact. of each strategy on target grm:p income

(snrli) and on real GNP (AGNP/AS). o™ i

. For employment programs I will® assume the workers hired can produce
real output cuct'ly aqual to their wages.\yTherefore:

.
- [

AaNP/AS, -1+(—9 /%),

.

For other programs:

-

- 4
OGNP/bS, = o/hiK, .




Table 1

> )//’*\\\Hatrix Representation of General Equilibrium Model

P ;
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1 ?, P, qQ X, X, / X, N N, WS NIT EP 18 TR
o o X0 -1 0 w1 o @/ [ : o ]
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o,.. X, 0 'K 0 0 -1 0 -1
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: , . . ) !
-0 0 0 -1 L538 294 .168 538 .294] {dq/dr 1f o - o "0 o o |
3 . X i . . - i
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0 0 Ter "kQ -0 °0 -1 "0 dXJ/dR ! 0 0 -‘lnkQ -0 0
5S¢ -.s;e 0 0 0 0 0 -1 .0 N, /dR |10 0 0 0 1.3
-8 8 0 0 0 0 -ﬂ N 0 <]
| » /4R | 0 0 0 -1.3 iyg/k,
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When the entire low-skill group is eligible for subsidy or employment:

. R - d_xl w \\ P , | '
) ‘| SMTE 1+dll1 dll | | ) | . }
A \ ) i . . -
For oduk‘-tion and training programs: E ) . &
\ . : " , '
) o @)
- SMTE =1 +|=L + L fe
;O ‘1 “1 SIS
. -

When the target group-is only a proportion (hi) o'f"_the zlwﬂ group: .

Y ’ » ' "o
dpP » _
SMIE = 1 + % + Ti e < .
b | 4 . « ,
where tmj_/cm1 is the proporttonate change in labor supply of the
target group.

i \

K
When subsidy progta;na are focused on other factor | puts:
d dP P 5
SMTE = -11- +=L ) L

dR 3 dR 5 J
S ¢"

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 usuﬁd to be exactly equal to

4 the rise 1n 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
-

B priceﬁ_induce businessmen to change the proportigns of each factor they

b

(d

: 1 | ,
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use. Complete sets of conoiot_ent factor demand equations for large sectors

ol; ’tho economy have been estimated in only a few studies. 'I'h;a fact that;

using essentially tﬁe e'ame data base (manufacturing), ‘u'-ro ofv the best of

these studies obtained widely contrqstitfg eséiu;ates of elaspicitiea of sub-

stitution should remind us of the limits of our current knowledge of elagti-
y .x

cities of substitution between different skill classes of labor. The numer- -

‘ical evaluations of policy multipliers will be perfgemed for the two greatly

e

. dontrasting pioductiop environments presented in Table 2: ‘one with very
l;igh elasticities of subs'titution (Berndt and Christensen, 1974) and the N
other._'-vith very low eluticitiea. of subatitution (Kesselman, Williamson,
and ‘Berndt, in press). Note that capital and high-skill labor are

.- ‘' complementary (032 < 0) 1in hoth studiés. Cross elasticities of demand

for the "1"th factor are obtained by multiplying the o , by the "j"th

11
factor's share of compensation. ' Own elastic'ities of demand are derived
by making use of the flcf ghnt ijcij = 0.
“ g Labor supply parameters (Yi’ .¢) are derived from work by Garfin!tel
and Masters (forthconing,‘ Table'11.2) that used data from the Michigan
« Panel Stt;dy of ‘Income ﬁynamic’a_. Their results are consistent with

. Y

other nonexperimental studies og labor supply ahd with the results of

’ " the New Jor,(y Experiment (Watts, forthcoming). The low-skill workers
' " fable.2 '
. Allen Partial Elasticities of Substitution
’ . "\\ .
, 4" Berndt and Christensen
. Low Righ
Skill Skill Capital
% Low . *» 4 . 1
[ Skill - 5,51 2.92
| 7" Kesselman, High s .
!i i Williamson, Skill * .485 -_— -1.94
#; and Berndt .
|

Capital 1.277 -.477 -

| | 20
1 - : ;
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- who wopld be eligible for ; wage subsidy were assumed to, have the
aw;‘rnphic characteristics of people whose hourly wage rates in 1966.
vere laux\hm $1.50. - 'I‘eenagcr.s and women--groups whoe_e labor appply
is qutte sensitive to wage rates--form a large portion of this work force.
As a result, 1 ov-;kill labor's average wage elasticity (using hours

. worked at under Sl 50 an hour by each demographic group as weights) was

quite high: ‘1 .25. If only household heads in the low-skill work

force are examined, the elasticity is .12. High-skill labor's wage \

elasticity of suppiy was calculated using lsgura worked at more than .$2.50 P
by each demographic group as weights and -.08 as the wage elasti'city
» . ol

for prime age married males. It was estimated to be zero.
Estimates of the impact effect of an NIT on labor aupply of subsidized ®
groups were also taken from Garfinkel and Masters' nimhum (forthcoming,

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

have been newly subsidized by an NIT was f_ofxr-tenths of a percent for every
. R co
1 percent ﬁcreue in income. Because an earnings supplement increases

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

smaller contraction of 1abor st;pply ti\an would an NIT with the same tax
rate and b;'ukem We assume thnt the labor-supply reduction per dollar
of lubsidy paid to houaeholda with employable workers 1is 20 percent
‘smaller for an ES than an NIT.‘ For an ES, therefore, dxlldR = -.32,
Bnti.i;tes of the eiasticity of occu’pational choice -with respect 'to
the relative wage of skilled work are not available. Studies of college
atten e, however, do find-a significant response to the college-high

school wage differential. Using the starting wage of college graduates
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as the college‘*v‘ute. Bishop: (1977) obtained an attendance elasticity
for ‘the late 1970; that avergges 1.014 for males and females 18 to 24.
Freeman (1975) obéained an enrollment elasticity of .71 for 18 to 24
year old 'ulel’ using the log of the ratio of the starting college wage
to average full-time .earnings as the return variable and 3.15 using
vth. lpg‘of the ratio o_f college and high school median incomes as the
retm variable. In the shor; and medium run, however, the stock of

college graduates is 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 lubply responses: 0 = .2 and 6 = 2.0. . )
3. Results

E The effects qf alternative Pubsi:.dy pr'ograms‘o’n GNP arid on the 1nc'ome
of low-skill workers have been 'calculalted 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
(cl;osq in the upper trianlgle of Table 2). Table 4 presents results 'fo:;:
an economy with very low elasticities of substitution. The fi.rat'l’ine of
each panel gives the change 1rbxb GN‘P that occurs per dollar of program cost
(AGNP/AS). The GNP effects are a conseqyence of changes in work effort
by labor and changes in savings that résult from changes in GNP or
dlm;geu in the rate of return. Increases in GNP imply a welfare gain

only if the presubsidy economy is suffering fr‘ot_p dead weight burdens due
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'I‘Able 3. Impacts on GNP 3ndyIncome of the Low Sktllcd Per Dollar of Program Cost in an Econowy .
with High Elasticities of Substitution

A .

% & e HS\hr - Employme~t Program ' Education and Training
- Wage Household Earning Blue White Investment School Night chool
Subsidy ‘. Heads Subsidy NIT __Collar Collar Subsidy or OJT School B/C = .5
1. Impact Effect AGNP/AS oD W12 -.32 -.40 0 0 - 0 1.0 -.5
. SMTE 1.25 . 1412, .68 .60 0 0 - 1.0 1.0 .5
)
’ 2. Single Labor Market s .24, .12 -.30 38 .05 0 0 2220 117 -.36
Ngp = -4.569 1.19 1.11 .76 .70 .26 0 0 2.12 1.87 1.19
. t P
LABOR DEMAND INTERDEPENDENT ; "
3. Short Run (6 = 0) : .24 ‘ .12 "}-.31 -39 . ,03 .00 - .15 1.12 =41
* K fixed .. .21 1.12 12 .66 .15 -.02 - 1,74 1.59 .94
. s A
LOW OCC. MOBILITY (6 = .2) ' . ' :
‘. * 4§, Short Run , W24 .12 -.31 -.39 .03 0 - 14 1.11 -.42
K fin‘d . ) 1.21 1.12 .13 .66 A4 -.01 't - 1.68 1.53 91
5. Medius Ren = 4 yrs. .26 g€ - -4 0 -.02 .22 J9 121 -2 G-
n,. = .25:'n,_ = .05 1,22 1.12 72 .65 .14 -.02 09 1.70 1.58 91 ¥
KQ Kr .
6. Long Run . .30 / .14 -.38 -.48 .04 0 0 17 1.36 -.51
‘ n~~="1 n,_=20 1.24 1.11 .70 .62 «13 -.01 0 1.69 1.63 .87
KQ Kr ? . _ .
7. Long Run .29 14 -.37 -.46 .04 -.20 .64 .70 1.84 -.22
New =1, 0, =1 1.23 1.11 .70 .63 12 -.09 .26 1.90 1.84 99
<KQ Rr
HICK 0CC. MIBILITY (6 = 2) .
,8. Short Run .24 .12 -.31 -.39 .03 . .01 - .08% 1.06 -.45
* X fixed 1.22 1.12 W72 .65 .13 .04 - 3 1.40 1.27 Ny
9. Long Run .38 .14 -3 -8 .03 o0 .10 130 -.55
. le -1, ke ™ 0 1.24 1.11 69 .61 © .13 .04 0 ) 1.41 1.37 .72
210. Lorg Rua .29 14 -.37 -.47 =,05 -.15 .68 W43 1.60 -.37 -
i . "vq 1, n =1 1.24 111 .69 .62 .10 -.03 .30 1.5 1.51 .80 .
MEDILY OCC. MOBILITY (6 = 1) *. » ’
11. Medium Run * 4 yrs. .26 .12 =33 -4l .02 . =01 .22 4 117 - -4
nm - .25, e * .05 .l..22 1.11 .7'2 .65 .13 01 .09 . 1.53 1.42 .82
12, Medium Rum * 12 yrs., : «27 h3 =35 -.44 .02 -.03 22 .20 1.20 , -.45

gq * +6r. Mgg m +12 1,23 1.12 3 .63 .13 0 .09 1.56  1.48 12




Table 4.°

w3

lmcn on GNP lnd Income of the Low Skillec l'or Dollar of Program Cost in an
Eccno-y with Low Elnticities of Substitution

WS for Employment Program Education and Training
Wage Household  Earning Blue White = Investment School Night School
jmidy Heads Subsidy NIT Collar Collar Subsidy or OJT School B/C =-,§ -
1. Impact Effect on Azm/ps .25 .12 -.32 -.40 0 0 - 0 1.0 -.5
SMTE 1.25 1.12 .68 .60 0 0 N 1.0- 1.0 .5
. 2. Single Labor Market 19 a1 -24 -.30 24 0 = 1.07 1.80 .16
Nyp = =763 .94 1.05° 1.07 .09 1.22 o - 6.34 5.07 3.79
" ) :.,_“
LABOR DEMAND INTERDEPENDENT ) R
3. Short Run - (8 = 0) .20 .10 -.26 =33 . a8 -.41 o 2.5 3.36 .86
K fixed 1.02 1.16 .97 96 .91 -2.03 - 13.71 12.80 7.31
LOW 0CC. MOBILITY (8 = .2) '
4. Short Rua .22 .11 -.29 -.3 A1 -.18 - 1.23  2.13 17
K fixed 1.11 1.14 .85 .82 .54 ~.88 - 7.16  6.61 3.85
C ” o
S, Medium Run * 4 yrs. .23 .11 -.30 -.37 Af 0 =023 .20 1.46  2.39 .26
N, = .25,.n,_ = .05 1.12 1.14 .85 .81 .54 -89 .04 7.20  6.66 3.87
XQ 133
6. Long Run .27 "3 -.35 . =43 13 -.21 (] 1.49 2.58 .21
Mg = 1 Mg = 0 1.12 1.14 ..84 .80 .55 <.89 0 7.20  6.70 3.85
7. Long Run 24 - a2 -3 -39 .10 -.55 Y 2.79°. 3.7 .91
-1, -1 1.12 1.14 .85 .81 .54 -.95 .08 7.45  6.92 3.99
nKQ . "KF'
RICR OCC. MOBILITY (8 = 2)
8. Short Run <24 +11 -.30 ~.38 .05 '0 - 022 .17 -.36
>, . K fixed 1.19 1.12 .76 .70 .26 ‘01 - 2.09 1.83 1.18
9. Long Run ’ - .29 .14 -.38 -.47 .06 0 0 .27 1.45 -.45
Ngg = 16 Mge = 0 1.23 1.12 1 .64 .27 .01, 0 2,13 2.04 1.11
10. Long Run .29 .14 =37 -6 =06 -.20 .56 59 1.75 -.28
C Mgt Ly g =1 . 1.22 1.12 72 .64 18 -.14 .40 2.36 .2.25 1.23
MEDIW OCC. MOBILITY (8 = 1) .
11, Medium Run-< 4 yrs. ‘ .23 12 =32 -0 . .05 -.06 22 W 148 S
* Myq = 25 my = .05 1.18 o113 I .31 =17 14 3.06 2.7 1.67
12, Medtum Run * 12 yrs. .27 A3 - -3 o -0 a 60 1.67 223
0

& ot s
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& an income tax or transfer program already in existence. The second
’ .un. of each panel gives the change 1n the target group's income per

dollar of program e;ot (SMTE). -

_The fil‘lt' tvo panels present the results obtained from partial
equilibrium analysis. The impact effect (first panel) assumes that
" wage ntu paid by ql.oycu are fixed. The second pcncl unu hrcb'
model of dc-nd and .upply in a single labor nrkot to evaluatd policy
mluplhn 5 -

The rest of the mu present full general oqullﬂ)tiu rmlt.o for

various u.@ttdnlwnbout the elasticity of ! sypply of upitnl and the -

v o«
-
.
.
.
4
1]
’
9 b 4
~e
L ]

mpoutvnuu of occupcuoul mobility to relative nm The general
oqzlnutbrh- nulyoh pmducu smaller estimates of the trmfct officuncy

¢ of progrni that withdraw labor from the private uctot (NI_'l‘. ES and EP)
than éu;h labor market analysis (cowan.pmbh 2 and 3). P.rdgru- which
‘raise labor supply (such as' the wage subsidy) have their trqufot

' g!ﬂehncy understated by a single-market analysis. We conclude, therefore,
that analysis of market effects in only one market un be misleading. .
. " Impacts that require cd]mtu;;c of the capital stock and changes in
occupational ciiolc; can take a long time to occur. Simhtiom of '

' trmiuonn of full-employment economies to new growth oquiltbm generally
find 1t uku tl(toc?/fo torty years to eliminate 75 percent of the
utuu disequilibrium (K. Sato, 1966; R. Sato, 1963; Feldstein, 197‘).6
The formula given by K. Sato Yor the time it takes to cover 100e¢ percent

of tho displacement of the cnp‘;ul output r.til.o is

)

t(e) = - ta(1-e)/(1-x) (8" + 6+ ) Cae

27 ’
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i . :
vhere g is the economy's growth rate, and & and u are, respectively,

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

, share (‘k) of .35 and a value of .09 fot(tho sum ;* + 8 + y imply that
‘ 25 percent of the displacement is covered in four years and 75 percent

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

are 'mmuttly problematical. Tpoy are bounded, however, bf the separate

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

potential variability of the speed of adjustment is a source of uncertainty,
the i'ouo;ubh range of variation for a four-year Ner LY 8 is considerably

smaller than the variation of thc cotrupondi.ng long-tun pau-tnrl.

Ve pruq; :hru «ta ot -diu-run pollcy -Altiplion for an ccono-y
in vhich the hn' ron n_. * .2; the capital-stock uku four years to
close 25 percent and twelve years to close 60 percent of the ¢li.u<|u:l.].i.bl'i.ul.7

Panel 5 assumes that the four-year 6 1s .2 and pml 11 assumes

that it 1s 1.0. If the long-run © vere 2.0, panel 5 would be consistent

with an economy in which training uku a year and only new labor force
entrants undertake it. Panel 12 presents twelve-year mltibltcn for
this same economy. Panel 11 presents four-year .ulti.plion consistent
with an economy with no training log and a four-year response on the
part of older vorkers that is aboht 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 mn*k.u.8 Within the

‘ ’ 28
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t.iwoal ldnt@ 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 p'rud)cidy
;a“ rate. The lovc:}‘ the elasticities of substitution, t?xe larger this
Secline becousst o tha short vus, when stocks of huses end physical
capital are fixed, ltlabctitutio‘n possibilities in production are especially
important determinants of transfer o!fici;ncy. In the low-substitution

g economy, the.universal Hs'o.lhorc-nn transfer efficiency is 1.02--only

T - —
.

. [ 4
marginally greater than the NIT's transfer efficiency of .96, In an

GtBysictpow i

economy with high elasticities of substitution, the WS's transfer

- o‘fuc!.-“u:y‘ is 1.?1—dmct double the NIT's .66. The GNP multiplier is

also hrp}- in the high-substitution economy (.24 rather than .20).
’ By adjusting tb:-clutbuity criteria for a wage subsidy it is pbuiblo '
to focus more of a wage subsidy's impact on families at or bulov the poverty
line. One proposal of this type is to establish a wage subsidy limited to
household heads (family heads and unrelated individuals). Because these
iroupn have lovér vage cluticitu. of labor supply than the mlud;d
groups (wives and dcpe;:dan: c!:ildrcn). the induced 1ncrm.. in labor supply
would be smaller. This is the primary reason a wage subsidy for household
heads (WSHH) has GNP multipliers in the .10 to .14 range, as compared
té 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
somevhat. Relative to & iniversal WS, the vage decline would be small,

* : .
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however, so transfer efficiencies would consequently b? higher when
elasticities of substitution are less than ome. .

 Hoy does accounting for occupational mobility reactions affect policy
mltiyliori? Auovtn; for a response of occupational choice to the changes
41: the relative wage Mmod by a ws causes a small increase in the
multiplier and a substantial increase in the transfer efficiency of fhe
progran (compare panel 3 to 4, and 8 or 6 to 9) The subsidy tends to
lover employer-paid vages for the low skilled, which increases the
incentive to  undertake on;thc-job training. Our GNP and transfer efficiency

calculations do not include the higher ysges earned by the workers who ..

obtain trd.nlu Including these effects would raise a WS's transfer

Ld

offtci.-ncy vhcn 6 = 2 by only »015. - B o
The assumption that the equilibrium ccpitnl stock is proportional

to GNP (lle = 1) but not responsive to rates of return ("'k ™ 0) raises

" the estimated GNP impact (compare panc% 4 to 6, or 8 to 9). ‘ The first-

round effect of an expanded labor supply on outputs is reinforced by the

:inducy of savings and, therefore, the future capital ltoc‘k to increase. °

If the supply of capital responds positively to the rate of rctum, the

GNP impact of a WS for 1ow-skill workers is slightly reduced (coq»;ro )

panel 6 to 7, or 9 to 10). Note that the effect is especially large when -

Qu:icltiu .of substitution and occupational -obilit} are low. Under

these ciic_tancc- a V? for low-skill workers tends to lower its own

~ wage and raise zh; price of high-skill workers. Because high-skill

ht;ot and capital are cowlum'ury. this lowers the producttvicy\md.

thereforé, the rate ‘of return to capital. This then ioucu savings,

30




which in turn lowers future capiui otdck and GNP. This process works
in the opposite direction when low-skill workers aré trained to fi11
skilled jobs. Workers are attracted to skilled occupations, lowering

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

Earnings Supplements and NIT's

The general equilibrium analysis of the NIT and uninso' lupplinnt
reinforces the conclusions derived from the partial analysis of impact
effects. The nduction.in labor supply produced by these programs does

N Savings adjustments to th pro.gra-. however, work in the opposite

direction and produce further declines in GNP and transfer efficiency:
Occupational mobility responses also tend to lower transfer efficiency

ll;d increase the GNP reduction. In the low substitution economy, the

NIT's impact transfer efficiency of .6 rises to'.96 when short-run labor ,

demand and wage rate responses are accounted for. Low occupational N
mobility (6=.2) lowers SMTE to .82, and high occupational mobility

(6=2) lowers it further to .70. GNP reductioyo per dollar ~o( program

cost first fall from a .4 impact effect to .33 with zero occupational

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

Employment Programs for Low-Skill Workers . -~

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

draval of these workers from the private sector forces up the wage of

y . | ' 31
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the low skilled and induces an increase in work effort. Both of these
effects raise. thé mco. of the low-skill group. “l'ho transfer efficiency
md G!P iwu:t of urpud employment programs is greatest in an economy
vith l.o' oluticitiu of substitution, vhcn the induced wage rate chc.nsu
can be quite large. The calculated changes in GNP assume that the
employment program produces a service vhose value 1s exactly equal to
the prosru s cost. If :ho. value of the output of a dollar spent in the
public qloy-nt program is less than a dolhr. GNP offnctc must be

. correspondingly reduced anﬂ may become negative.

NI S AP — = ——

Expanding Demand for High-Skill Workers

Since Uorld War II govctn-nt pouciu have tended to promote
‘employment of tho skilled. In;!uatriu that are intensive users of
highly ekilled vorbro-od;xution. hnlth.;urcuftg ordnance, and
‘state and local ;dl!nhtrat:lon-—hcn been growing vcry rapidly, prmruy
because of increased govcmentll. purchases and lub+1diu. In tbc

short r\n. the supply of skilled workers is fimd ‘nu government

(or the fir- and nonprofit institutions that act as its agent) can hiu -

-o}'c skilled workers only by bidding tbu away from other firmg. The
resulting rise in the skilled vage drives down the Feal vage of the
low-skill worker. This has the additional effect of reducing the low-
skill lubor'lupply. When elasticities of substitution are high these
effects are minor, when cl.uticit.uo' of substitution are low these

: ; o
effects are very large indeed. The immediate reductioh in the income

of 101-‘&111 workers 1s $2.03 for &ron extra dollar spent hiring skilled °
‘ .

workers. GNP falls as well ('b'y 6140 because the. lower tlarckill vage -
\ ¥ ' .
. . [ S

-
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induces a reduction in labor supply. After a time, training d;cisim will *
mpu.d to the rise in the skill premium, and the supply of skilled labor
will increase and the low-skill wage vﬂl t'end to rise .gai;: toward ghe
previous level. The skilled worker employment program simulation
" 11lustrates an important lesson. When a g;:vcrn-nt program requires.
hi.hly lpo;:ulind workers whose training takes considerable time, the
government should cxpnnd the supply of high-skill workers (through
. training .cdui;uu) bcft}u ‘the program itself is allowed ‘to expand. A
“training-first" strategy will not only lower the ultimate budgetary

Wml the program;—1it-will un reduce; 1f it*cou mt prevent; the ™ Mnrea—————

rise in the skill pruiu- and :hu. help achieve ipcome dhtribution goals.

g

Investment Subsidies’

Ina full-qloy-nti.comy an investpent tax credit affects )
GNP and til; hu;o- of oth‘r factors only to the'extent that ic supply *
of savings responds to the rate of return. This is not a new finding: 4
Taubman and Wales (1969) demonstrated.that in a neoclassical growth -
model . coq»lotcly inelastic supply of savings (n = 0), implies tlut
an invut-:: nﬂuidy will cause no change in capiul stock or GNP,
Even when tlu interest elasticity 9! savings is assumed to be unreasonably
high (n‘ = 1), an investment subsidy produces almost no bmoﬁto for
the low ol:illod. Because high-skill workers are couphuntary 1n .
pi‘oduction with capital, they benefit to a much greater extent. When
@ = ,2.and cl.uucitiu of substitution are low, a doll.r of mnutunt " .
subesidy nuu the mcou of the -killcd by § .61 while raising the 1ncou
of the low skilled by only § .08. i
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Education and Training Programs

The Mu equilibrium effects of education and training programs .
(EST) seem to make them ;\lbltmtiuny more cost effective than is
indicated by the onﬁdard evaluation methodology of comparing earnings
of trainees and a matched control group. The trainming program simulated
in this model 1s assumed to have a benefit-cost utio.of one, as:
conventionally caleulated (impact B/C = 1), and to raise the low-skill

workers' productivity by 30 percent. The present value of the increase

in the t}‘;inhd individual's producti'v}fy 1s exactly equal to the cost—— .
of the tuining._’ . \

The irregular time pattern of costs and bcuofito. however, makes N
1;«d1fftcu1t for a static cquuibriul model to characterize the outcome.
‘l'hh problem is finessad by defining costs in such a vay that the timing
of costs and benefits are identical. Costs are, therefore, the rent
on the lnv_utinnt in human capital, rather thnn the value of the investment

_ W
10 yye tabulated multipliers sshums that thbse

in human capital itself.
costs are the cm-rwl and study time spent by the student or trnin‘;. K
This time comes at the expense of leisure (column 9 of Tables 3 and 4)
and at the expense of work (colummn 8.of Tables 3 m‘d 4), If training time
comes at the expense of work, a B/C of one implies that there is no
first-romd impact on GNP. '

In the u'oond r:md. however, E&T operates like an employment

\V 4 ’
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 nu@ly of labor. These effects are upacu}‘ly large
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1f elasticities of substitution are low: There are no corresponding
reductions in the labor supply of high-skill workers ‘because .the wage
.hltic'itj of average hou;.-n vorke.d of people in thesg occupations is
zero.. In the short run, before occﬁpatioul .choice and ‘the capital
* stock have had a chance to adjust to the new set of relative prices
V (6= "q ™ Ver * 0), tlu transfer cfficigncy (S‘HTE). of this strategy °
is very high (see panel 3 of Tables 3 and 4). Whem elasticities of
qubstitution are high, every dollar spent raises the income of ;hou

trained and thoge who remain low skilled by .31.7£. When elasticities

nnilov. the :bort-mh transfer efficfency is an ufounding 13.7. Tl'hi-
occurs because training 1 percent of the low-skill workers has a rental
T ;"eo—o't ‘of oaly three-tenths of av'intcc'nc of the loyénkill wage bﬂili but
raises their wage rate by 3.35. percent and ého hours worked of those who A
remain m' the unskilled work forée' by three-fourths of a percent.
Though transfer efficiency tends to diminish as time passes, ft remains
higher than the best alternative program, the WS. The GNP multiplier
doclino;vhen passing time gives occupational choice decisions a chance

to rdmd to the lowered wage premium for skill. The GNP multiplier may

rise with time if the o\.xpply of capital is highly responsive to the rate
of return. Since capital and high—nkill labor are complehentary. the
reduced price of high-skill labor raises the productivity of capital and
this induces an increase in savings.

Training programs have high trmnfe:..efugienciu and positive effects

on GNP because they produco' a net additton to ‘the supply of high-skill

labor available to the privntc’g'qc.tor by causing a subtraction from the
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supply of low-skill labor. To the extent that there is in .fact no such

>

’ udiscr:uhtion of the relative supplies of labor, these second-round

effects on GNP and target group income would diminish to ae;o: In the
program modeled in Tables 3 aﬁd 4, training costs are the fc;regone
earnings of|the student. No 'other_ costs are méurred. If some of the
costs of a training program pay for the time of high-skill workers w.rho
lupu:viu ’tho student, SMIE's ;nd GNP multipliers are reduced somewhat. B
If all training costs are time inputs of high-skill workers (i.e., .
» ) 1nrnins time does not result in the student's producing less in his
"'""‘"“""‘“""“‘""“Iowhtkﬂl Job); GNP multipliers will be 77 percent of those tabulated.
The SMTE for such a high-skill intensive training program would be
—— ‘ sure” - (SMIE =-1) (77 +1, or from 77 to 90 percent of those tabulated
in column 8. The short-run SMTE'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
fo;: a training program that do;. not v’ithdrcv'thé trainee from thg low-
skill hbor forcc during the training period: all training costs are
.uul‘d to be toregone leisure time. Correspondence courses and night
schools come close to fitting this characterization. Since the training
. activity u\ducu leisure rather than output, the impact GNP multiplier
is one. Accounting for general equilib.riun responses to the training
program raises the GNP nﬁltiplier as it did the EST multiplier. The
- night school CNP multiplier is roughly the EST multiplier plus one.
Transfer ‘efficiency declines, however. The tet?uctidn in the low-skill

labor supply is smaller because there is no subtraction during the

, training pcriod.‘nnd this causes a smaller increase in the low-skill wage.

. -
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' What happens ‘to general equilibrium policy multipliers if ftaining

is ogmind inefficiently? ‘As the 'in;;act B/C ratio falls below one, there
. nnd; to be a proportion‘to reduction in transfer efficiency. Large
reductions in impact benefit-cost tatio{ vill'produce negative GNP
multipliers for economies with high cluticiﬁies of subntitutioz} or high
‘occupational Sholce response elasticities. Colym 10 of Tables 3 and 4
presents policy multipliers for an E&T program that must train two workers
to accomplish the tranefer of jone orker into the higher-skilled work

force. The tabulated mltipuern'o'usgut that ewven highly inefficient

rasiimmn gl e s e PR y A e et

E&T pro'guu prdduco subau;l;ul incon;b;nef'ito for the lo;wsnl’d]r.led.”

A training progra;l with a B/C = .5 has a higher transfer eff.icicncy\.

thu':;»an; NIT, ;n earning subsidy or public emp'loxuent for all parameter

~ combinations simulated. If elasticities of substitution are low, it
has a higher transfer gtfigiency than a wage subsidy. The GNP multipliers
tabulated in calumn ld’rsuggut, however, that 1f training proérm 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 occuﬁat:.lonal choice
elasticity is .2 or less. In the other simulations, the GNP reduction

fil generally smaller than that produced by an NIT but larger than that ®

; ;»produced by a.wage subsidy or employment program.

N

-4, -Summary and Suggestions for Further Research

‘Tho strategy of this paper has been to mathematically specify a
complete set of interacting factor markets, parameterize alternative
antipoverty program types in n convenient manner, and then nolvé the

37




. iyltu of equations that characterize {his economy for comparative st':atic
responges to program parameters. ,

The ﬁut.quaticn to be examined was how the consideration of
amu‘l equilibrium effects changes !:he ranking 'of programs relative to
impact effect calculations in whic.:_h wage rates are conaider;d to be
mﬁnouo? Within the income maintenance category the rankings implicit
in impact effect uulyuie r;cut, in t};'e .general equilibrit;n. By the
twin cr:lteru of the GNP multipliers and transfer efficiendy, wage

ldn:l.diel are pteferted to umings subuidies or NI‘r's. Impact effecto '

crerstscsinimameloniinin st i a s i ek bt o

are ofton quite misleading for” the other programs, hovever. In'a

full-employment economy with fiu‘d_l wage rates but no unions or minimum
wages (/thc nounptﬁono implicit in an impact effect), an employment ‘
progtin for‘th: low skilled does ndt benefit this group. m'mnv wages are
allowed to respond, however, the GNP mltiﬁlier and transfer foici;:;cy
both become po;itive-eap.ecinlly when elésticit{es-of substitution and
boccnpationll mobility ;rc low. Employment programs :for the high sl;illed
.(such as the space program) which have no firlt-rom;td impact effect o:i
the low sk‘illed can have devastating effects on the low-skill wage rate
-if elasticities of. asubstitution are low.

| Another important finding is the powerful general equilibrium
effects of education and training. Education or training proérams
‘with impact bt;nefit cost ratios of one have short-run transfer efficiencies
as high as 3.7 and GNP.multipliers as high as 2.5 when elasticities:

of substitution are low. Time for occupationai choice to respond or

higher elasticities of substitution lower these multipliers. As long

38




a8 :ln impact bcnoﬂt-colt ratios are greater than one, haluver. training
prourl- remain conlidonbly more efficient tlun altomcive programs
for aiding the yornn; poor for all reasonsble values of the parameters.
The high benefit-cost r\atios tound fox" education and training programs
vhen general equilibrium effects are included stends in stark contrast @
to the often stated view that “the evaluations and relevant research
suggest that [the effect of educn.tion and training proguﬁ for fhe poor]
- ou the reduction of poverty vas mintmal" (Levin, 1977, p. 179). rhg,'

cnlmtim of antipovcrty training progrm vhich are the bni. of ouch

e o S ot e e A A

. statements have only attempted to measure mnct effects and ate. thercfore,
',,"' incomplete basis for evaluating success in achieving income distribution

h l“llg_ ‘ ' E ) ’ L

. The second issue examined was how GNP mltiplieu and transfer
efficiencies vary (a) as tiﬁ pa¥ses and the economy approaches its
long~-run cquilibriul vnluec. or (b) in economies with substantially o
diffcunt values on crucial parmtets. If training dccitiou are mde
before or at thc ti.lc of entry into the labor market, the ruponlivcneu
of occupational sup&liea to a permanent shift in the wage predmium for
-un should 1ncrea73e with time. Aa time passes, the GNP, multiplier and
transfer cfficiency of training and other programs that reduce the supply ; :
of low-sldll work&rs will fall. The adjustment of the capital stock to the
new equilibrium Zends to reinforce initial 1mpact effects. A high

-

rupmivcneu /Af saving to the rate of return results in favorable GNP

offccti for p/;'ogum (auch as training) that lower the cost of a factor

coq»lqhm;u& with capital, high-skill labor.
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The sizes of QVP and of lcv-ékill income multipliers au' quite

sensitiye to the elasticity of substitution between factors of production.

Higher elasticities raise the nultipl:iero f&r the vage' oubaidi and lower
thq\f‘gr’ programs whose initial impact is to withdraw low-skill labor

from the pﬁi{ite nct:or-—NI‘r'.,' ~ earnings subsidys, employment’

/ .

programs ﬁd training. |

What louono for current policy does thia analysis yiold? Taking
mto tccount scnoul equilibrium effects, the preferred set of policies .

for aiding Iowwaue workers and ‘the employable poor seems to be training

. -

P

‘ TR

" ““process. Thus, there 1s no iu& Of'khbix'ing hoﬁlnﬁch training is occurring

_and np'nubaidiu},- Subsidies of on-’thp—jbb‘ training are, however,
. L 'l » .

‘diffwicult. to l_dn!.nhtu:. OJT 1s an hu_:eparable part of the production

‘and, thorofon, no vay of liniting the subsidy to tuining alone. Setting

strict training standards may roduce ao t the nuni:er of euployera
who gct their labor costs aubsidized without ,providing very much ttaining.
. Close govcm-nul lutvailhncc has disadvantages, hovav.r. It inevitably

incresses the paper work and restricts the f.ir-'a flexibility. This

~ discourages firms from participating in the program, thereby teducﬁ:g the

impact of the program for any givcg amount of subsidy per wrorker.'

This problem can be avoided by integrating training and employment

- subsidies and not attempting to directly control the proportions of aid

éoing to each. A viriety of approaches are available and need to be’

stludiod. One alternative is' to award vouchers of'varying size and of i
t

1imited duration. to unemployed workers and new labor force entrante- which

can be taken to a'ny eligible embloye;. This approach targets the subsidy .

) at 'mup. defined as needy by recent difficulties in get{ing a job. ThK

)

10|
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.
vouchers could result in the worker receiving an X-cent per hour premium
over vhatever the standard wage is for that job, mn X would depend
upon tho vage rate, the amount of OJT, and/or the number of the worker's
. ’Mt". The minimum vage lav wvould apply to the postsubsidy wage.
Baployees would receive the premium as part of their paycheck and
smployers would be reisbursed by the government. Alternatively the
'nlmt could be paid a Y-cent per hour premium vhere Y depends upop
the amount of promised training and vhether a worker is phyoiul!y
disadled, receiving unemployment compensation or AFDC payments, or is

a new labor force entrant.

A second ugomtln is to offer subsidies to firms that expand
their employment and training of low-skill workers. Job classifications
m.m.' !or'ub;.uy would have to have lo- training component and a ’
pay.rate of less than $3.50 at the time the lawv is proposed. A firm
would receive a subsidy only for eligible ﬁlomt greater than 80
po:e-: of a base period level.

The objective of these programs is to increase the employment and
vages of the target population but not at the expense of the employment
opportunities for other 1&-:&411 vorkers. Imposing upoer ilﬂn on
the number of subsidized employees & firm might employ would teand to
,otu‘t this objectivq: & firm wvill have an incentive to expand employwent
of Aow-artll vorkars, to offer higher wvages t'o attract these vorkers, and
to lover prices to find a market for the extra production only 1f it
gets mOre suwbsidy in the process. If the#firm is allotted only a fixed
nusber of subsidized employees, the subsidy will be an outright gift
to the fire and will only cause subsidized employees to replace
wnsubeidised low-skill workers. 41 - ' i



The model presented in this paper is both too complex and too simple.
While the complexity of ‘tlu interactions in the model do mot prevent the
derivation of mlytl"cd results, they do make interpretation of the
analytical solution overly burdensome. Therefore, a simulation approach
to the presentation of our results had been necessary. On the other
hand, tho wmodel neglects to treat a host of important labor market
institutions and phenomena--tax systems already in place, minimum vages,
\.nuu. unesployment, unm. and international trade, to name only
a fewv. Extensions oi ‘the model tq inclide these phenomena are highly
desirable. The timing of program impacts also ;udn to be examined in
an explicitly dynamic model.

However, as a model becomes more complpx, the nusber of paramsters for
wvhich consensus estimates are required ri;ou. It {s the availadility of
such consensus estimates that provides the fundamental constraint on the
realiss or complexity of a sisulation model. Inclusion of unemployment

and union vage behavior would require a large matrix of such consensus

.

.

parsseters. )

This exercise in model-building has shown the sensitivity of generasl
equilibrium outcomed to assumptions about the nature of substitutionm
possibilities in our economy and the responsiveness of occupational choice
to nhuv'n vages. Our ignorance of these fundamental behavioral relations
1s profound. It is hoped that empirical research on these tvo issues
will be stisulated by the avident need for the answers.
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FOOTNOTES

/

' ’)uth (1974) used tranafer efficiency. It is not a measure of
mnllmpumm.u:h’mkmdm. nor a measure of
t;\cunnco. ‘

2

T.

It must also be assumed that the u’tvtdul eligible for a vage
subsidy o! his o'n-thtjoh training costs is not a member of a family that
1s ineligible for an NIT or ES because of the high earnings of some

other family mesber. Modeling the effects of sybsidy programs on training
decisions is a very complicated matter requiring a much more careful
analysis than is possible here.

e utility-function-based simulations of an NIT with & 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/'13.5 (1 - .206) = -,507. Using the coefficient simulation

from Carfinkel and Masters (forthcoming, Table 11.}), the estimate of the
{mpact dX/dR = -,357. We choose -.& as cur estimate of impact dX/dR.
’

‘Ml'dm to Carfinkel and Masters, simulations find the per )
dollar disincentive of an ES is greater than that of an NIT. Persons
with almoet no earnings receive much larger avards in an NIT. Since
their initial work effort is so small, there is a smller reduction in
edruings per dollar of subsidy tham for people whose initial earnings
‘are high enough to make thesm eligidle for a large ES payment. Carfinkel

and Masters ‘o.ut. 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.

’m elasticity of demand for low-skill labor with respect to ite

. 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 dxlldr ytoldm. x,0 11/(1.--: ). Holding output constant
(dx ld? - K au) causes the single urut policy mlttpu.n to dovuto
even ﬁn from the mn.l equilibrium multipliers.

‘Conluh (1966) has ‘hovn that in a Keynesian economy (one in which

there is unemployment and a uvuiu rate that responds to the level of
unemployment) the speed o!Auljultmt is three times greater than the full
employment models utilized by the Satos.

711.... estimates of medium run policy multipliers are very rough

spproximations for they are based on static equilidbrium model approximation
to what is in reality & dynamic disequilibrium phenomenon.

‘nu is admittedly am incomplete basis for policymaking. Other
considerations are (a) impacts on inflation and unesployment, (b) the
reduction in voluntary leisure, '(c) the reduction in vages for unsubsidized
mesbers of the skill class, and (;) ldliniotrltln feasibilicy.

’Guanl equilibrium policy sultipliers for training are quite

sensitive to the assumed cost of transforming a low-skill worker into
& hgh-skfll worker. Holding constant the B/C = 1, a 15 percent wage
differential for skill implies that costs are lower by 50 percent and
sultipliers are almost twice as large.
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mA number of interesting issues are raised by the timing of the

labor market impacts of training. A full di.cuuion of them is, however,

beyoud the scope of this paper. They are discussed more fully in

(Bishop, 1977). GCeorge Johnson is also working on this topic.
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