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ABSTRACT

This paper reviews the burgeoning literature on the
marginal cost of public funds (MCF, for exhaustive
government expenditure} and marginal efficiency
cost of redistribution (MECR). It is shown that much
of the controversy in the MCF literature is caused by
the use of different definitions. These definitional
differences deal with income effects. Special
attention is paid to the cases in which the MCF can
be less than one. The MECR literature is also shown
to be plagued by definitional differences, although
these do no explain in full the difference between the
results of different authors.
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notches that we observe in some transfer payment programs in the United
States are at income levels that may affect very large numbers of people, so
that the welfare effects may be very great. Nevertheless, we cannot rule out
the possibility that the notch program would be superior. Explicit
consideration of the welfare effects of the notches would be an interesting
extension for future work.

Another policy considered by Ballard is a "wage subsidy”. which is
modeled as an increase in the net-of-tax wage rate for some of the low-income
groups. This can be financed in a number of ways, but Ballard most often
considers increases in the marginal income tax rates for all consumer groups.
For Ballard's central case parameters, when the wage subsidy is available to
the two lowest income classes, the MECR is 0.92. In other words, the gains
to the winners actually exceed the losses to the upper-income groups. (The
money income tradeoff is even more favorable, at 0.83. The critical value of r
is 0.087.) These resulls point toward the need for further consideration of
wage subsidies as a policy option.

Until this point, the MCF and MECR literatures have been treated as if
they were completely separate. However, it is inleresting to compare them.
The best way lo begin is to compare the MCF of additional tax-financed
exhaustive expenditure with the MECR for a notch cash grant program. If the
pattern of demands of the low-income groups and the government were
identical, then the MECR for the notch program and the MCF should be very
similar. So, the question is: How do the demands of the low-income
households differ from the government demands? In a multi-sector model, it
would be possible for the two groups to differ in the capital intensity of their
exhaustive purchases. (The government buys missile systems and the poor
buy consumer goods.) However, in a one-sector model, such as the one used
by Ballard (1988). such effects have been ruled out, so that there is only one
difference. When the government gets an extra dollar, in a MCF experiment,
it spends the enlire dollar on goods. The low-income consumer spends an
extra dollar partly on goods and partly on leisure.

When a poor consumer's leisure increases as a resull of the cash grant,
he works less and pays less tax on his labour income. This reduces the tax
base in a way that does not occur when we perform a MCF experiment, in
which the additional revenues are spent on exhaustive government projects.
This reduction in the tax base means that the tax rate increase is able to
generate less additional revenue. Thus, while the increase in tax-induced
distortion is the same in the two experiments (since Ballard holds constant
the tax rate increase), the MCF experiment generates more "benefits”, in
terms of revenues that can be used for government expenditure, than does
the MECR experiment. Thus, in the simple comparision where taxes on high-
income groups can finance either notch cash grants or additional government
exhaustive spending, we expect that the notch MECR will exceed the MCF.
This result is borne out in Ballard (1990c).

We have already seen that the MECR for a demogrant will usually
exceed the nothc MECR by a wide margin, Thus, it follows that the
demogrant MECR will also exceed the MCF by a substantial margin.

The point of the preceding paragraphs has not been to suggest that
redistribution is somehow less desirable than exhaustive expenditure, just
because the MECRs for notch and demogrant redistribution exceed the MCFs.
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20 Charles L. Ballard

computational general equilibrium model, in which there are 384 consumer
groups, distinguished by household type, income class, and number of persons
per household. Data for the various groups are taken from the Census and
from Current Population Reports, for 1979.

Belore comparing the results of BJ with those of Ballard, it is
necessary to clarify a difference in the way in which results are reported. BJ
report their results in terms of the number of dollars of loss for the higher-
income groups, when the lower-income groups gain one dollar. Ballard
reports results in terms of the excess loss of the higher-income groups, over
and above the one dollar that would be sacrificed if there were no efficiency
effect. Thus, it is necessary to add one to Ballard's numbers, or subtract one
from the BJ numbers, in order to render the numbers comparable. In an
attempt to avoid confusion, I will here adopt the BJ style of reporting these
numbers.

Ballard chooses different labour supply elasticities for the different
household types in his model. For his central case, the weighted average
uncompensated elasticity is 0.161, and the weighted average compensated
elasticity is 0.361. In this case, Ballard calculates an MECR of 1.80, compared
with the 3.49 of BJ. The money income calculations are similarly divergent.
{(Ballard's money income tradeofl is 4.25, compared with 9.51 for BJ.)

In an effort to reconcile his numbers with those of BJ, Ballard made a
number of modifications to his tax rates, labour supply elasticities, and
elasticities of substitution in production, in order to mimic the BJ model as
closely as possible. However, this only increased the MECR to 1.89. Thus. a
very substantial gap remained.

Unfortunately, Ballard did not investigate another source of difference
between his results and those of BJ. This source of difference is very similar
to the difference between balanced-budget and differential MCF calculations.
Ballard's welfare measure merely involves comparing the equivalent variations
for the different consumer groups. The BJ measure is {for net taxpavers) the
extra net tax paid plus the marginal excess burden, as measured using the
compensated labour supply curve. For net transfer recipients, their measure
is the extra transfers received, minus this differential-type marginal excess

burden. Thus, in a sense. BJ are calculating the marginal efficiency cost of

increasing failure to use lump-sum taxes for redistribution.

Recently, 1 re-calculated the MECR in my model, using all of the
adjustments that I had made earlier to mimic BJ, and this time using their
welfare measure. This raises the efficiency cost ratio from 1.89 to 2.49. but
still falls well short of the 3.49 of BJ. It may not be surprising that a
substantial portion of the difference remains unexplained. After all. the
numbers for the money income tradeofl were substantially apart, and these
are unaffected by any differences in the method of calculating welfare.
Nevertheless, it is suggestive that this experiment closes the gap between the
two results by about three-eighths. This suggests that, if Browning and
Johnson were to adopt a more sensible approach to welfare measurement,
their MECR numbers would decrease, probably by a substantial amount.

It was stated earlier that the MECR is not sufficient for determining
whether additional redistribution is socially beneficial. Ballard supplements
his MECR calculations with calculations involving an explicit social welfare
function, following Nicholas Stern (1976). Assuming the existence of an

MARGINAL EFFICIENCY COST CALCULATIONS FOR DIFFERENT
TYPES OF GOVERNMENT EXPENDITURE: A REVIEW*

Charles L. Ballard

Department of Economics, Michigan State University
East Lansing, MI 48824 USA

L Introduction

Economists have long been concerned with finding the correct level of
public expenditure. The attempts to study this problem can be divided into
two broad categories. The first deals with the optimal level of exhaustive
government expenditure, such as expenditure on missiles, roads, schools, and
sewers. The second deals with the optimal level of redistribution through
transfer payments. In each case, it has increasingly been recognized in recent
years that the analysis must account for the distortionary effects of the taxes
that are necessary to finance the government spending. This recognition has
given rise to a literature on the "marginal cost of public funds”. which deals
with the effects of taxes on cost-benefit analyses for exhaustive expenditures.
It has also given rise to a literature on the "marginal efficiency cost of
redistribution”. The purpose of this paper is to review these two related
literatures. Obviously, the distinction between these two categories is
somewhat artificial, since exhaustive programs also may redistribute income
and wealth. However, for most of this paper, the two categories will be
treated as if they were completely unconnected. Note that the literature on
the marginal cost of public funds is much more extensive than the literature
on the marginal efficiency cost of redistribution. This is reflected in this
paper, where I devote much more space to the marginal cost of public funds
for exhaustive expenditure.

In each of these two strands of the literature, some of the work has
proceeded within partial equilibrium frameworks, and some has proceeded
within general equilibrium frameworks. Since my audience is accustomed to
general equilibrium analysis, I will emphasize the contributions of authors who

This paper was presented at the Australian Conference in Applied General
Equilibrium, Melbourne, May 27-28, 199. It is based in part upon my published
papers in the American Economic Review, March, 1985, and December, 1988, and
in the Journal of Public Economics, March, 1990, as well as National Bureau of
Economic Research Working Paper No. 3506, and two unpublished papers. The
support and encouragement of the John M. Olin Foundation, the Center for
Economic Policy Research, the National Bureau of Economic Research, the
National Science Foundation {Grant No. SES-8520283), and the University of
Melboume are gratefully acknowledged. My greatest debts are to my co-authors in
this work: Don Fullerton, Steve Medema, John Shoven, and John Whalley. 1 have
also benefitted from discussions with Michael Boskin, Edgar Browning, John
Goddeeris, Roger Gordon, Larry Goulder, Bob Haveman, Bill Johnson, Ken Judd,
Larry Martin, Joram Mayshar, Paul Menchik, Karl Scholz, Jon Skinner, and
Charles Stuart, and several anonymous referees. Excellent research assistance
was provided by Charles Chesbrough, Edward Guzzo, Nader Habibi, and Steve
Medema, Any errors are my responsibility.
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18 Charles L. Ballard

Table 3

Another Comparison of the Marginal Cost of Public Funds (MCF),
Jor Different Portions of the United States Tax System

Ballard- Same,
Shoven- Except With
Whalley Differential
(1985a) Analysis

All Taxes 1.332 1.426
Capital Taxes af Industry Level 1.463 1.576
GEMTAP Labour Taxes al Industry Level 1.230 1.312
Model Consumer Sales Taxes 1.388 1.491
Sales Taxes on Comunodilies Other
Than Alcohol, Tobacco, and Gasoline 1.115 1.185
Income Taxes 1.314 1.406
Output Taxes 1.279 1.369
All Taxes 1.460
Corporate Income Tax 1.838
Jorgenson Capital Income Taxes.,
and Yun Individual & Corporate 1.924
(1990) Property Taxes 1.174
Labour Income Tax 1.482
Sales Tax 1.256
Individual Income Tax 1.598

All of the work reported so far has been based on single-country
models. Even when the models have any foreign trade at all. the international
aspects are not emphasized. One paper that runs counter to this trend is the
one by Ramon Clarete and Whalley (1987). who use a CGE model of the
Philippine economy to assess the eflects of domestic taxes and trade taxes.
They find that the MCFs of raising additional revenue from tariffs are much
larger than the MCFs associated with domestic taxes.

“inally, let me mention some other recent studies that calculate MCFs
less than one. We have already seen MCFs less than one in static models in
which the labour supply elasticity is low, and in the Fullerton-Henderson
model for a reduction in the investment tax credit, In a model with pollution,
Ballard and Steven Medema (1990) show thal a Pigouvian., externalily-
correcting tax can generate MCFs less than one. Raymond Batina (1990)
shows that a tax on interest income imposes tax liabilily later in the life cycle
than a tax on labour income. so thal it may increase capital accumulation and

Marginal Efficiency Cost Calculations: A Review 3

government secks to maximize the utilily ol a group of identical consumers,
subject to the constraint that the revenue must be raised by a set of
commodity taxes. They use a static model, so that the effects of the tax
system on the accumulation of capital are not considered. They also assume
that the net-of-tax producer prices are constant.

Atkinson and Stern derive a condilion for the optimal provision of a
public good, where the public good is separable in utility (i.e.. the public good
does not affect the utility derived from consumption and leisure).

n

n n
g &% 8
MRT = ,ﬁw - M t; !m.mr M L Sy / Xy Mgmm Y M Lix | )
e
i=1 i=1 =1

where MRT and MRS are the marginal rates of transformation and
substitution, the t's are the tax rates, the X's are uncompensated commodity
demands. I is the consumer's exogenous income, the S's are elements of the
Slutsky substitution matrix, and e is the supply of public goods.

This condition of Atkinson and Stern deviates from the Samuelson
condilion in some important respects. The first is what they call the
"distortionary effect”, which is the portion of the righthand side of equation
(1) that involves substitution effects. Atkinson and Stern show that this always
works in the direction of making government projects less attractive, so that
the optimal level of government spending will be lower because of this effect,
In other words, the distortionary effect tends to raise the MCF to values
higher than one. This is probably what Pigou had in mind when he made his
conjecture.

A second part of the MCF is the "revenue effect”, which is the portion
of the righthand side of equation (1) that involves income derivatives. When
taxes change. they generate income effects as well as substitution elfects. If
the income effects reduce the amount of revenue collected by the
government, they will reinforce the substitution effects, When this happens,
the income effects will work in the direction of Pigou's conjecture, so that the
MCF is all the more likely to be greater than one.

However, as is well known from the labour supply literature, changes
in the net-of-tax wage rate lead to income effects and substitution effects that
go in opposite directions. Since the income effect of wage taxation actually
increases the government revenue, it works toward a lower MCF.

Thus, Pigou's conjecture was on the mark regarding sales or excise
taxes on normal consumption commodities, since the distortionary and
revenue ellects reinforce each other. However, in the case of wage taxes, the
distortionary and revenue effects run counter to each other. so that Pigou's
conjecture may not be correct. In this case, il the income elfect is large
enough that the uncompensated labour supply elasticily is negative, the MCF
may be less than one.

In the simple case of a static. one-period model with fixed producer
prices. where the government spending is separable in utility from the
consumplion-leisure choice, the theorem reads like this: If the only existing
distortion in the economy is a wage tax. and il labour supply does not change
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16 Charles L. Ballard

Table 2

The Marginal Cost of Public Funds (MCF) JSor Different
Portions of the United States Tax System, From
Two Recent Studiesa®

Ballard-
Fullerton- Shoven—
Henderson Whalley
(1989b) (19885a)
A Investment Tax Credit 0.624
B Depreciation Allowances
1. Lifetimes 0.812
2. Declining Balance Rates 1.081
C Corporate Income Tax Rate 1.310
D.  Corporate and Noncorporate
Income Tax Rates 1.252
E.  Personal Income Tax Rales
1. Capital Gains 1.202
2. Dividends 1.038
3. Interest Income 1.028
I Labour Tax Rates at Industry Level 1.169 1.230
G Personal Income Tax Rates 1.247 1.314
a. Both studies employ a value of 0.15 for the uncompensated labour supply elasticity,

and 0.4 for the elasticity of saving with respect o the net rate of return.

The most striking feature of the Fullerton-Henderson results is the
wide variation among the MCFs for different capital tax instruments. Also
striking is the MCF [or increasing revenue by reducing the investment tax
credit. This MCF is substantially less than one. As Fullerton and Henderson
put it, this resull "...arises because the values for effective tax rates on
equipment are lowest in our baseline. The gain from lowering the dispersion
of effective tax rates in this manner more than offsets the loss on the
intertemporal margin.”

Anothier recent paper that uses a large-scale, dynamic model is the
paper by Dale Jorgenson and Kun-Young Yun (1990). Like Fullerton and
Henderson, they calculate effective marginal lax rates on capital using a cost-
of-capital approach. However, unlike either Fullerton-Henderson or BSW,
Jorgenson and Yun only perform differential analysis. Whenever they alter a
distortionary tax, they always hold government expenditure constant by
altering a lump-sum tax. Consequently, Jorgenson and Yun are in the
tradition of Browning: They calculate the marginal efficiency effects of

(%)

Marginal Effictency Cost Calculations: A Review

Consumption

S

Figure 1

Leisure

Effects of a Marginal Increase in the Labour Income
Tax, when Labour Supply is Perfectly Inelastic
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14 Charles L. Ballard

model was calibrated around a 1973 data set. It includes taxes on labour,
capital, oulputs, sales, income, and intermediate inpul purchases. Details of
the model, including its dynamic structure, can be found in Ballard, Fullerton,
Shoven, and Whalley (1985). Unlike the papers by Stuart and by Ballard, BSW
only consider the case of separable exhaustive expendilure. They do not
consider the case in which the additional government revenues are rebated (o
consumers in cash form. Thus, some of the calculations of BSW are directly
comparable with some of the calculations of Stuart and of Ballard, but none of
the calculations of BSW is directly comparable with any of the calculations of
Browning. BSW found MCFs of 1.11 for labour taxes when the uncompensated
labour supply elasticities were zero, even though they use proportional taxes.
These MCFs exceed one because of the interactions among tax instruments.
(See the discussion of Ballard (1990a), above, for some commenis on the
effects of interactions across tax instruments.) For an uncompensated
elasticity of 0,15, the labour taxes yield an MCF of 1.23. For capital taxes.
their MCFs range {rom 1.18 to 1.46, depending on elasticity values.

In addition o the calculations for capital and labour taxes, BSW also
calculate MCFs for sales taxes, income taxes, outputl taxes, and the entire tax
system. For the entire tax system, the MCFs range from 1.17 to 1.56.
depending on elasticity values. Thus, BSW suggest that "..a project must
produce marginal benefits of more than $1.17 per dollar of cost if it is to be
welfare improving. This suggests thal many projects accepted by government
agencies on the basis of cost-benefit ratios exceeding unily might have been
rejected il the additional effects of distorlionary taxes had been taken into
account.”

All of the MCFs calculated by BSW exceed 1.0. This suggests that, in a
model such as that used by BSW, the interactions among tax instruments
would make it less likely for the MCF {o be less than one, as it was for several
of the calculations reported ir1 Table 1.

The other most siriking results of BSW are the wide disparities among
the MCFs for the various tax instruments. For a labour supply elasticity of 0.15
and a savings elasticity of 0.4. the MCFs range from 1.12 for certain sales taxes
to 1.46 for capital taxes. In an optimal tax system, we would want the MCFs to
be equalized across tax instruments. This indicates the existence of many
important opportunities for welfare-improving tax reforms.

Unfortunately, BSW did not discuss the conceptual similarity between
their measures and those of Stuart, or the conceptual differences between
their measures and those of Browning (1976).

In comparing his results with those of Stuart and Ballard-Shoven-
Whalley, Browning states (p. 11) that "...almost all of the differences in resulls
can be traced to different assumplions about key parameter values.” Several
authors, including especially Fullerton {1991) have shown that this statement
is incorrect. Instead, the differences in MCFs stem primarily from conceptual
differences.

It is interesting to compare these MCF results of Ballard, Shoven. and
Whalley with some differential calculations that they performed using the
same model. Whereas BSW {1985a) report on the MCFs that come [rom
balanced-budget changes in government spending and taxation, BSW (1985b)
report on the average excess burdens that come from replacing portions of
the tax system with lump-sum taxes. In mosl cases, the marginal excess

Marginal Efficiency Cost Calculations: A Review 7

tax, we get MCFs less than one. Thus, if the MCF for a lump-sum-tax-financed
project were 0.93, the project could be socially beneficial even if its benefits
fell short of its non-tax costs by nearly seven percent. The greater is the
income effect on labour supply, the smaller is the MCF for a lump-sum tax.

If we simulate progressive increases in the labour taxes, the MCFs can
exceed one, even in this case with a zero uncompensated labour supply
elasticity. In this case, the increase in the marginal tax rate increases "virtual
income”. The associated income effect decreases the actual labour supply.
event when the uncompensated elasticity is zero.

Under a progressive lax system, when the marginal and average tax
rates rise by the same percentage, it is necessary for the inframarginal tax
rates to rise. An increase in inframarginal wage taxes is effectively a lump-
sum tax. It has no first-order distortionary effect. Consequently, when both
marginal and average rates rise, the MCF is substantially lower than when only
the marginal raie rises. In fact, when the marginal rate applies only to a small
fraction of labour income, and when only the marginal rate rises, tax revenue
actually decreases.

The bottom panel of Table 1 shows MCF calculations for different
combinations of compensated and uncompensated labour supply elasticities,
These clasticities are taken from Burtless's (1987) survey of the labour supply
literature. The largest MCF occurs when only the marginal rates rise, for the
labour supply elasticities corresponding to Burtless's survey of 38 studies of
the labour supply behavior of wives. In this case, the MCF is 1.989. This
means that a government project financed in this way would need to have
benefits nearly twice as great as its non-tax costs, in order to be socially
benelicial. If this project only had benefits that were 1.5 times as great as its
non-tax costs, it would be erroneous to approve the project.

The results shown in Table 1 reinforce the main points made so far
with respect to static models: (1) For negative uncompensated labour supply
elasticities, the MCF of a proportional tax increase is less than one. (2) The
MCF for a lump-sum tax assessed on top of an existing wage tax is less than
one. (3) The income elasticity of labour supply is important in determining
the deviation of the lump-sum MCF from one, and in determining the size of
the MCF for progressive tax changes.

It appears that many economists have had difficulty in reconciling
results (1) and (2), in the preceding paragraph, with their intuition. The
problem is that the intuitions of recent generations of public finance
economists have been nurtured by the work of Frank Ramsey (1927) and
Arnold Harberger (1964). The 24-year-old Ramsey developed the formula for
the optimal configuration of commodily taxes, assuming that the level of
government spending is fixed. Harberger also assumed that the level of
spending is fixed, and developed the formula for the welfare cost of any given
tax.



o) ‘9joam £dU) JeU) duu Syl TV W9ISAS Xe) pue AWIoucds $91B)S pojun
Y3 JO [9POW JYLNFED 91 98N MSH "STUDWINISU] Xe] Jo aguel apim £194 B aary
0} SHOW Jo Apnis 381y oU) Sem ‘(BGE6T MSH) A31[RUM 'U2s0US ‘prefeg

SIPPOJ JNUDUAY pUD 360077 J0f 2.uMT04I¥T PIDISY O UOISSNOSKT ‘T

'spury
onand jo 1800 [euidrew oy uipredar sompe Lotjod punos Apusisisucd aa1d 0]
a1qe Furaq Jjo 120 9} 0] IISO[D PIACUL IARY [[IM 24 ‘SISIUIOU0DD soueuy ongnd
Jo suoneIuRd 2Ny 0] 219Y PAUOTIUIW SUOTOUIISIP U} DB} 0] S[QE oI am
JI Usisy Suipess sjenpeld Uo 104 PIBPUERS 9Y] JWI008q M (0661) 1BUSARY
sdeyrsg “soueruy dygnd uy s9s.inod arenpesd jo 1red prepuels B ouIodaq o) 2Io1]
opew syured o) 10] A1RSSaoau oq (i 31 ‘uaddey 01 jeu) Ioy 1eplo uj Ay
2101 JDSI[BOD 0} STMISUISUOD FUBIAWD SIYI J0] ST MOU PIPIJU ST TBUM

("moraq
uaalg aae sopdwexs SWOG) ‘DU URY] SSI] IB JeY) SYOW Jussaid jer sraded
[EI9A3S MOU JTE BIBY] 'SIXIIUOD JWI0§ Ul 981B[ A19A 2Q UBD SO 211 ySnoyye
‘J0Ry U AUO TR} $S9] 9q ABW JOW SU) YOIM 10j $9U0 A[UO 3} 10U 2IE
soxey ums-dumny (F) esn 03 3dsoucd Isordunrs pue juenodwy jsow Ay} SB ION
oYy uo MNenuduod Alqeqord [Im SIMBISN ST dInyry Ul ul (I - 4D Se
P3IB[NOED 2I9M URYO UDTYM) ,SUIPING $SI0XS [BUfSIew, JO SULD) U] PoLonod
seam Jsed oY1 Ul SINIBISN] SY) JO youpw 1sdrue JJOUS|-1800 JY} AQ popssu
ST yeum ST JOW SUlL {g) -19s9foid siqeredas e 10j uey) Wyl oq [m sexel
wms-dwny 10 soxe) Inoqe| 10§ 4O SI 'UYSEd J0J 21nNsgns 980 € st 109foid oty
J1 Cuselwpun Suteq 1oefoxd Burpueds st jo sunjeu ogroads oyl wo A[{eorio
pusdap s4OW (g) "Puo uey) s$9 st saxey wns-dwng 10 JOW 91 ‘uonenys v
yons uy “agueyd jou seop Ajddns moge Jr 01 AIDEXD ST SOXE} IN0gE| [RUONIPPE
4q peoueuy Surpuads [euonippe Jo 4O AU} ‘[2POW OMIB}S B UI UOTIIOISID
Ao 91} 1B s9xe) Inoqe] uaym ‘syoafoxd onqgnd siqeredss 1oy (1) :FUImoro)
Y} are snsuasuod siyy 0y sjurod Loy oy Fuowy FuiFrows aq Lreuy
ABUI SNSUISUOO B JBY) 949}[9q | "UIBWIDI $0D10s Junuassip ydnouyyv

“goIe Syl Ui ofpomouy
Jo uotstypIp mots oy dn paads 01 dpy [ siaded asoyy jeyy pedoy 9q o3 ST )1
(20B61T) Prered pue ‘(1661 ‘0661) 1eUSAB (1661 ‘6861) UOML[IN apnouy
asoy), uownesiqnd 1oy paydacoe 10 paysiqnd 19Ul ussq saey suorsanb
989U ynm Apres(d arow Fupesp sioded remass ‘siesd omy isEf 0yl Ul

's1sTiIou0ds soueuy ongnd Suipes] Auewr A USA? ‘POOISISpUN [[Bm jou
a1om soded sy Ur PIsSSTIOSIP SANSST Y] ‘GYGT PIB[ JO SE I1SBO] 1B TRy} $9IE0IpUI
sl g uonsanb o1 ,ou, peresmsue sjuspuodsar gz 2yl JO O ‘ISAIMON
‘Tergauaq st joaford SY) LY SMOTIOf 11 I U} SPaddXe SMIN B Ul 90Wig
01 Apoexs st JOW o ‘Aiddns unogep onsePul yum g uonsenb 0] Iamsue
1921100 2y3 osie st s34, jew Jespo spew sey raded sy jeyy adoy g

1 uonysanb
01 894, poredipwr sosuodsar Jesn ZZ UI JO 81 '10B] U ONUIADI JWIES
2y} sasIel jel) xel wns-dumy ¥ uBy} JjO 9SI0M ISWUNSU0D Y} $9AEBI] XB] ofem
21 sours ‘1 uonsanb o1 ,$94, romsue Aqeqoid pnosm SISTUIOUCDD SO

ou T 804
SRIBIISIP 2 SIY) PINOM. XB) 9FEM 93 UT 9SEAIDUT 95T B AQ papuny sq pinoo

'T¢ weyl srow APYFIS JO (SN ¥) SIPOUSY PUB *T¢ JO (LUW) $1800 uoponpold
gy yooford ongnd e ssoddns “suonduwnsse awes ay) Ym ‘[9POul SRS dY) Ul ‘g

1 MBIy v ISUOHDIDMD 1500 fouanf pubmw

"soamm Jjo Addns anoqer ay3 uo sjusunodys xe) swoouy sanefau
Ju} Jo 109553 By} JO SAPMIS Q¢ JO ASAINS {LBGT) §,SS9[MNY WO I8 SINIONSE[T k]

1oraeyaq Aiddns amoqey spewr uo sjustuniadxs xey swoosur
2AIBFIU U JO OIS Y3 JO SAPMIS JO ASAINS (£86T) §,5S9[1ING WOY I8 SORONSEIH P

‘101aeyaq Ajddns anoqey
afeul Jo sAPNIS [RIUALAdxaUcU JO ASAINS (L8GT) S,SSO[UNG WO 918 SOIONSE[H 0

‘uondumnsuod pue 2Insay 10j
$2AIT0 pURWIAD PITEsUIdmodUN §ISWNSUOD JY} 109jJ¢ Jou s30p Josfoxd oyqnd oy, q

‘sasearour 91e1 xey Junsxe-axd sy) se asesour
[ 0T PUB 4D PRIE[NOMED B UM IDUIRIIP JUJ 18U} UMOYS JABY SIPNIS Auepy
"%ET Alfenmul a1e sater xey sfelaae pue fewrfrew yyoq ‘xey reuonrodoxd e jo ased
U UL '0pLT ST ORI XB) 5FRI9AR [BNIUT 3L} PUE ‘04¢H S 1ol xB) [euifrew [enuy ayL 2

6861 Sig1 086°0 VA2 N LY 0 ICLIO
9g1'1 8201 %260 ¥86°0 P0O60°0 PZC0'0~
0¥G'1 2801 vLLO 9€6°0 9%8T0 9601°0-
¥e8'1 9811 9180 0001 00€°0 0000
vEY'L 860°1 0480 000°1 00Z°0 000°0
641°1 L¥0'1 0€6°0 000°1 001°0 0000
Lonses
SIS 98I uorrodoad xey} xe] Addns  fonsep
[ewifres  awes 4Q asu ums afem IN0ge] Addns
Ajuo soter aferoae  dumry  [euopaodolg pajes inoge[ pores
T ® rruiBiew -uadwo) ~uadurooup

:xe) afem sa18s0180.1g

O sejrIoudd 1Byl 9fueyd xey

qSOMONSUIY Mmddng inoqo fo uonounyy v sp X0l 9bop Bunsixs
-2ld D YNM. 'sabubyD X0, OWS 404 (JOW) SPUTL oNgnd fo 1500 Jowunbop NL

1 919l

pajOg T SAUDYD 8



12 Charles L. Ballard

Stuart study. Once again, a small-scale computational model is used, with
emphasis on labour supply distortions.

Hansson and Stuart use the central assumption that the
uncompensated labour supply elasticity is 0.10, with a compensated elasticity
of 0.25. With these elasticities, when the initial tax rate is 40 percent, the
MCF is 1.07 for separable projects and 1.16 for projects that are equivalent to
cash. These values for the MCF are quite similar {o the values calculated by
Stuart in his 1984 paper, because the parameters used are very similar.
However, Hansson and Stuart suggest that Swedish tax rates were around 70
percent in the early 1980s. At this level of initial tax rate, the MCFs become
1.69 and 2,29. When the initial tax rate rises to 80 percent, the MCFs rise to
7.1 and 32.7. For initial tax rates higher than 81 percent, both MCFs are
effectively infinite, since the economy is beyond its tax-revenue-maximizing
level of tax rates.

Another small-scale CGE model is thal of Ballard (1990a). He uses
proportional taxes, so that the MCF is exactly 1.0 when the uncompensated
labour supply elasticily is zero and when labour taxes are the only laxes set to
positive values. His model, like Stuart's, has only a single consumer,
However, whereas Stuart has only one produced commodity and considers
labour taxes only, Ballard has two produced commodities and includes sales
taxes. For some of his calculations. he sets the labour tax rate to zero and
considers a tax on one of the consumption goods. In this case, Ballard never
gets MCFs less than 1.0, since income and substitution effects always
reinforce each other for normal consumption goods. With a compensated
elasticity of -0.5 for the taxed good, the MWC rises from 1.148 for an
uncompensated elasticity of -0.75 to 1.307 for an uncompensated elasticity of
-1.385.

Ballard also considers the case where both the labour tax and sales tax
have positive values. In this case, the MCF is no longer exactly 1.0 when the
uncompensated labour supply elasticity is zero. Instead, the MCFs tend to be
several percent higher, for comparable elasticity values. The reason for this is
as follows. When the labour tax rate is augmented, the consumer's net income
declines. Less money is available to be spent on consumer goods, and the
sales tax revenue goes down. As a result, the overall change in revenue is
smaller than it would be if there were no sales taxes in the model, The MCF
is larger as a result.

Although some economists have understood some of the relationships
described here for some time, the diffusion of knowledge appears to have
been slow. Some evidence on the slow speed of the diffusion comes from the
responses to a survey conducted by Don Fullerton in 1988. The survey was
sent to the invited participants of a taxation conference at the National Bureau
of Economic Research in November, 1988, The survey was not scientific, but
it probably did reflect the current understanding of many who teach graduate
public finance at leading institutions. The survey involved the following two
questions:

1. Consider a single aggregate individual facing a constant gross wage and a flat
50% wage tax, with Cobb-Douglas utility over lelsure and a single consumption
good, such that the uncompensated labour supply elasticity is zero and the
compensated labour supply elasticity is positive. Is this wage tax distortionary?

yes no

Marginal Efficiency Cost Calculations: A Review 9

Each of these classic works deals intelligently with its own problem.
But neither Ramsey nor Harberger is concerned with the problem of selecting
the optimal level of government expenditure. Thus, in general, neither is
relevant for the calculation of the MCF.

As Harberger (1964, p. 61) puts it, his assumptions "...have the effect
of selting first-order income effects...to one side." Thus, it is not surprising
that Harberger's formula only includes substitution effects. since income
effects have been assumed away entirely. Since Harberger is concerned with
the efficiency effects of taxes, given the level of government spending, he is
comparing the effects of a distortionary tax with the effects of an equal-
revenue lump-sum tax. Since the comparison is with a lump-sum tax, and
since even lump-sum taxes have income effects, the income effects disappear
from the formula.

Harberger's approach is echoed in the work of Diamond and Daniel
McFadden (1974} and Alan Auerbach (1985). These authors suggest that the
additional government revenue that is relevant for calculating the MCF should
be calculated after compensation returns the consumer to his original utility
level. However, this is clearly inappropriate for analyzing the actual effects of
a tax-financed increase in government spending.

The MCF formulas thal are relevant for cost-benefit analysis will
generally involve income effects. Here, the problem involves finding the
optimal level of government spending. Consequently, the thought experiment
must allow the level of government spending to vary. The taxes necessary to
generate additional government spending will have income effects, in general.
Stuart (1984) emphasizes that the alternative being considered is a lower
level of taxation, rather than an equal-revenue lump-sum tax. Ballard {1990a)
characterizes the difference in terms of the distinetion drawn by Musgrave
(1959) between "differential incidence” experiments and "balanced-budget
incidence" experiments. In a differential experiment, we compare alternative
means of financing the same amount of government spending. In a balanced-
budget experiment, the level of expenditure is altered, and the tax system is
changed simultaneously in order to finance the spending change. Calculations
of the Harberger type are in the tradition of differential analysis. Calculations
of MCFs are in the tradition of balanced-budget analysis. It is probably not
surprising that many of those who have attempted to clarify this point are
applied general equilibrium modellers, In a Harberger-type analysis, such as
those of Browning (1976, 1987), income effects are ignored. However, this is
extremely difficult for the applied general equilibrium modeller, since setting
aside the income effects will usually mean that Walras's Law is nol satisfied.

There is a special case in which the income effects wash out. This is
the case in which the government expenditure is a cash transfer. or a perfect
substitute for cash. In this case, we do get back to formulas in which the
compensated elasticities are most important. Thus, ultimately, the MCF
depends on the nature of the proposed spending. David Wildasin (1979,
1984) was the first to emphasize this point. Wildasin makes clear that
Atkinson and Stern assume that the additional government spending does not
change the ordinary, uncompensated demand curves. Wildasin uses the
phrase "ordinary independents” to describe the case analyzed by Atkinson and
Stern. Harberger-type analyses can be used if we assume that the additional
spending does not change the compensated demand curves.
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