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Abstract — This paper undertakes a fresh comparison of educational expenditures in the U.S. with
those in other industrialized countries. Five main points are noted. First, in terms of expenditure-GNP
ratio, the U.S. ranks neither “low™ nor very high. Second. that fact provides no indication of
“underfunding”™ or “overfunding” of education in the U.S. since there is no cross-country correlation
between expenditure-GNP ratio and per capita income. Third, the U.S. does rank high in K-12
expenditure per student. Fourth, however, when actual K-12 expenditure per pupil is compared with
that predicted from regression estimates of several reasonable models, some “underspending™ is
observed. Fifth. comparison of actual and predicted expenditures seems more useful and informative
than consideration of country ranks for expenditures. [JEL 121}

1. INTRODUCTION

THE LEVEL of public spending on education in the
United States has been a matter of considerable
controversy. For instance, Rasell and Mishel (1990)
challenged statements by several federal officials
who had claimed that public expenditure on edu-
cation in the country was very high and was not an
issuc in discussions of cducational quality. Rasell
and Mishel did a comparative study of educational
expenditures in OECD countries, and concluded
(1990, p. 10) “The claim that the U.S. spends more
than other nations on education is misleading. By all
comparisons, the U.S. devotes a smaller share of its
resources to pre-primary, primary and secondary
education than do most industrialized countries.”
The Rasell-Mishel work has, however, been
criticized by several researchers. Besides the crit-
ique by the U.S. Department of Education (1990),
Perelman (1990) and Brimelow (1990) conclude
almost the opposite. In one of his summarizing
points, Perelman (1990, p. 2) states "U.S. spending
on education, as a whole and on K-12, is virtually
‘unsurpassed’. no major nation spends more per

pupil — the only mecaningful measure for such
comparisons”. Brimelow (1990, p. 84) similiarly
states . . . the actual dollar amount it (the U.S.)
spends on its pupils is about the highest in the world.
Significantly. the U.S. is spending much more than
Japan and Germany.” Even for such a specific
indicator as K-12 expenditure per student, the
reports diverge considerably. For example. while
Rasell and Mishel (1990, p. 15) show the U.S. to
rank fourth or ninth. depending on which exchange
rate is used. Perelman (1990, p. 3) shows the U.S. to
rank second in essentially the same comparison
group.

The main purpose of this study is to take a fresh
look at the data, introduce some simple analytical
considerations. and to make as fair a comparison as
possible. The work is motivated largely by the
thought that ranks of countries on expenditure-GNP
ratio or expenditure per student are not casy to
interpret. It is not obvious whether a high-income
country “should™ have a higher or lower expen-
diture-GNP ratio. Similarly, it is not cvident
whether real expenditure per student should rise
with GNP per capita, and, if so. by how much. Thus

[Manuscript received 8 April 1991; revision accepted for publication 16 February 1994.]



54 Economics of Education Review

questions concerning “underfunding” or “overfund-
ing™ are difficult to answer through comparisons of
ranks. Onc needs at least a simple model of
cducational expenditure from which “expected”
numbers can be generated and compared with the
actual expenditures. This work makes a preliminary
attempt to model expenditures, and to compare
actual values with those “predicted™ by regression
estimates of the model from a sample of OECD
countrics.

Two additional considerations underlie the work.
First, in view of the volatility of conventional
exchange rates and their intrinsic drawbacks for
intercountry comparisons of real magnitudes,
purchasing-power-parity (PPP) exchange rates may
be used as far as possible.! Second, compilation of
data seems to need considerable care so as to ensure
accuracy and comparability.

2. COVERAGE, DATA, AND DATA SOURCES

This work is limited to the OECD group because
(a) these industrialized countries constitute a
reasonable comparison group for the United States,
and (b) most of the recent debate on the subject
rests on comparisons across the OECD countries.
Excluding Greece. Portugal. Spain and Turkey.
whose per capita incomes are considerably lower,
and Iceland, which is small, the “sample™ consists of
18 countries.”

As donc by Rasell and Mishel (1990), U.S.
Department of Education (1990), Perelman (1990),
and Brimelow (1990}, two measures of expenditure
are considered. One is the ratio (percentage) of
cducational expenditure to GNP, and the other is
public expenditure per student. Since economic
modelling of expenditure per student seems more
tractable than that of cxpenditure-GNP ratios,
greater attention is paid to the former. Also, since
the debatc appears to deal largely with K-12
schooling (i.e.. schooling from pre-elementary
through secondary levels). this study also focuses on
K-12 expenditures.

Almost all data relate to 1985, which is the year
considered by most studies that have debated the
issuc recently.

Ratios of cducational expenditure to GNP are
taken from UNESCO’s Statistical Yearbook for
1989.° However, to ensure that, as far as possible,
all data are for the year 1985, some other volumes of
the Statistical Yearbook have also been used. Most

information on enrollments is taken from the
Statistical  Yearbook for 1989, which is also the
source of data on duration of various levels of
schooling.

Data on real income (GDP) per capita are based
on PPP exchange rates for GDP, and the primary
source is OECD (1989). Expenditure per student in
national currencies is derived from UNESCO
(1989), and the numbers arc then converted into
U.S. dollars on the basis of PPP exchange rates for
GDP.? Although PPP ¢xchange rates for education
are more appropriate, such rates are not casily
available, and their reliability is uncertain. Some use
has, however, been made of PPP exchange rates for
cducation for deriving relative price of schooling.
These rates are taken from OECD (1987, pp.
24-25).

3. COMPARISONS OF EXPENDITURE-GNP
RATIOS

Table 1 contains the basic information. It is
evident that when the ratio of total educational
expenditures to GNP is considered. the U.S. ranks
sixth, but is very close to Netherlands, Ireland and

Table 1
Comparison of the ratio of educational expenditure to
GNP: Selected OECD countries, 1985 (arranged in the
declining order of numbers which are percentages)”

All levels K-12 only
1 Sweden 7.8 1 Ireland 5.5
2 Denmark 7.5 2 Sweden 5.3
3 Canada 7.0 3 Denmark 4.7
4 Ireland 6.9 4 Norway 1.7
S Netherlands 6.8 5 Canada 4.5
6 US.A. 6.7 6 Belgium 4.3
7 Norway 6.4 7 Finland 4.1
8 Belgium 6.0 8 France 4.1
9 Australia 5.9 9 U.S.A. 4.1
10 Austria 5.8 9 Austria 4.1
100 France 5.8 It Netherlands 4.0
12 Finland 5.7 12 Switzerland 3.7
13 Japan 5.1 13 Australia 3.7
14 U.K. 4.9 14 U.K. 3.6
14 New Zealand 49 15 New Zealand 3.3
16 Switzerland 4.8 16 Japan 3.2
17 Germany-FRG 4.5 17 Germany-FRG 3.0
I8 Italy 4.0 18  Italy

“It might seem that the number of tied ranks is more
than what the table shows. However. the stated ranks are
actually correct when K-12 expenditure calculations are
carried to two decimal places.

“* Data are not available.
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Canada who rank higher.” If the ratio of K-12
expenditure to GNP is considered. the U.S. ranks
ninth, but is very close to France and Finland (and
even Belgium) who rank higher. Therefore. one
cannot say that the United States ranks “low™ in the
OECD group: it is also difficult to say that the U.S.
ranks very high: its location is in the upper 30% to
0% of the group.®

Implications of the U.S. rank indicated in Table 1
merit some reflection. Much of the discussion by
Rasell and Mishell (1990) seems to assume that a
higher rank is better. At least at a general level. that
is not so. Taking an extreme case. it scems
reasonable to say that a country which spends all its
income on schooling is not doing “better™ than the
one that spends 90% of its income on education,
irrespective of their income levels.

While good models of national educational effort
are scarce. much of the argument suggesting that K-
12 expenditure ratio for the U.S. is not high enough
seems to rest on the premise that one expects a
higher ratio from a country with higher income. In
other words, the implicit model postulates the ratio
to rise with income (GDP) per capita. Even though
theorcetical basis for such a model is not evident. an
empirical assessment of its validity is relatively
straightforward. One simple approach would be to
look at the correlation between GDP per capita and
ratio of educational expenditure to GNP in the
relevant cross-country sample. For the 18-country
OECD sample. correlations (with real GDP per
capita) of total and K-12 expenditure ratios are (.17
and —0.38 respectively, and neither is statistically
significant even at the 10% level. Simple regressions
of the ratios on indices of real GDP per capita reveal
the same position.” Therefore. one cannot usc per-
capita-income criterion to determine whether the
U.S. ~overspends™ or “underspends™ on education
in terms of expenditure-GNP ratios.”

The proposition that the ratio of educational
expenditure to GNP bears no significant relation to
GDP (or GNP) per capita in cross-country samples
is not a statistical “coincidence™ observed in the
sample used in this study. In a much broader
international context. Zymelman (1976, p. 3). who
estimated several models of expenditure-GNP ratios
for various levels of education. stated “the portion
of the GNP a nation dedicates to education. and the
way the budget is allocated among the different
levels of education is not a function of GNP per
capita”. Although he did not report regression

estimates for the OECD group, his tabulations
(1976. pp. 77-80) show that expenditure-GNP ratio
for the U.S. at the elementary level was slightly
above that for the “typical™ OECD country, ratio
for the secondary level (and the one for all levels)
was well above the typical case. and that for post-
secondary education was much above the typical-
country ratio. :

The foregoing discussion suggests that while the
U.S. rank on the ratio of educational expenditure to
GNP is neither low nor very high among the OECD
countries, it cannot be reasonably inferred from
such a comparison alone whether there is under-
spending or overspending on education in the
United States. The belief that seems to underlie
some studies on the subject, namely, that a higher-
income country is expected to have a larger ratio of
educational expenditure to GNP, is not supported
by any clear theoretical consideration or by data
from the OECD countries or broader cross-country
samples.”

4. COMPARISONS OF K-12 EXPENDITURE PER
STUDENT

As stated carlier, since the controversy seems to
relate largely 1o K-12 schooling. this part of the
study focuses on precollege expenditures. Table 2

Table 2
K-12 expenditure per student in selected OECD countries,
1985: Current U.S. dollars based on PPP exchange rates
(arranged in the decreasing order of expenditure)*

1 Switzerland 3683
2 Sweden 3215
3 Canada 3192
4 US.A. 3177
s Denmark 3076
6 Norway 2899
7 Austria 2497
8 Finland 2394
9 U.K. 2251
10 Belgium 2234
11 France 2032
12 Australia 1983
13 Netherlands 1956
14 Germany-FRG 1864
I5 Japan 1805
16 New Zealand 1231
17 Ircland 1161

“Data for Italy ure not available. As stated in the text,
PPP exchange rates for GDP are used to convert national
currency numbers into U.S. dollars.
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contains the basic information on ranks. It is
obvious that the U.S. ranks fourth. Moreover, since
the difference between the numbers for Canada.
Sweden and U.S.A. is small, the U.S. can be
considered as virtually ranking second or third."

Like the expenditure-GNP ratios. interpretation
of country ranks on expenditure per student is not
easy. As illustrated through an extreme case of
expenditure-GNP ratio, it is not true that a higher
expenditure per student, or a higher cross-country
rank on that measure, is necessarily better.

Instead of working with some implicit restrictions
on the relation between expenditure per student and
income per capita, as Rasell and Mishel (1990) and
some other researchers seem to do, it is better to
specify an expenditure function and to obtain its
parameter estimates from the sample information.
The assumed model then becomes explicit, and one
can obtain “predicted” or “expected” values for
expenditure and compare these with the actual
numbers. !

At the simplest level, a specification for K-12
expenditure per student can be formulated in terms
of income (GDP) per capita and “relative price™ of
education.'? The following specification seems to be
a reasonable candidate for the purpose

Log(E;) = a + b log(RY;) + ¢ log(RPE;) + u;
(D

where E; denotes K-12 dollar expenditure per
student in country i. RY; stands for real GDP per
capita of that country, RPE; denotes “relative price”
of education defined as ratio of the country’s PPP
exchange rate for education to PPP exchange rate
for GDP. “log™” indicates (natural) logarithm of the
variable, and u is the random stochastic term having
the properties assumed in standard regression
models."? Logarithmic specification appears some-
what better than a linear model because the
parameters b and c in equation (1) can be inter-
preted as elasticities of educational expenditure with
respect to income and relative price. Also. Zymel-
man’s (1976) study indicates that log~log regressions
do better than linear equations.

Equation (1) can be treated as a reduced-form
demand function for K-12 schooling. Although the
model is for public expenditure per student, the
recent public-choice literature suggests that it can be
interpreted as representing demand function of the
“median” citizen (voter). Standard demand theory

would then imply that, unless education is an
inferior good. the income coefficient should be
positive. Since the left-hand side variable is real
expenditure. the relative-price parameter depends
on the price clasticity of demand; the coefficient
would be negative if the demand is elastic. and
positive if the demand is inelastic."

The model has been estimated by the ordinary
least-squares procedure, and the predicted values
and the “residuals”™ have been obtained on the basis
of the estimated parameters. First (model 1) panel
in Table 3 contains the actual expenditure, predicted
value. and the residual for each country.

As notes in Table 3 indicate, fit of the model is
very good, and adjusted-R* is of the order of 0.66.
Coefficient of the per-capita-income term is positive,
carries high statistical significance, and suggests an
equiproportionate increase in K-12 expenditure per
student as income rises. Coefficient of the relative-
price term is positive. but is not statistically sig-
nificant at the conventional levels. Therefore, one
could say that the demand is either inelastic or unit-
elastic in the sample studied.

[t is also noted that the U.S. spending level (3177)
is below the predicted level (3342). and there is a
relatively small “underspending™ of the order of
5%. The two big “overspenders™ are Denmark and
Sweden. who spend about 30 to 35% more than the
predicted levels. Two major underspenders are
Japan and Germany (FRG). who spend some 25%
less than the expected levels.

Two points may be inferred from Table 2 and
model | panel of Table 3. First. the U.S. does rank
high in the OECD group in terms of K-12 public
expenditure per student. Second. despite its high
rank. K-12 public spending per pupil in the U.S. is
lower by about 5% than the level predicted by
regression estimates of the model specified in
equation (1). Relative to the predicted (or expected)
numbers. two major overspenders are Denmark and
Sweden. and two important underspenders are
Japan and Germany (FRG). Thus one can reconcile
to some extent the seemingly contradictory positions
taken by Rasell and Mishel (1990) and some other
scholars. who allege underspending. and researchers
like Brimelow (1990) and Perelman (1990) who
suggest that K-12 spending per student in the U.S. is
almost “unsurpassed™ and is well above the levels in
Japan and Germany who are the two main economic
competitors."

Although the model specified in equation (1)
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seems reasonable and does well empirically, the
estimated parameter of the relative-price term is not
statistically significant even at the 10% level. and
one may wish to see how the comparisons would
look if that term is dropped. Second (model 2) panel
in Table 3 reports the position after dropping the
RPE term. It is evident that the broad picture
remains unchanged: Sweden and Denmark continue
to be two major overspenders. and Japan and
Germany are among the major underspenders:
overspending by Sweden and Denmark is about 30
and 27% respectively, and underspending by each of
Japan and Germany is 21%.'® The main difference
from model 1 results is that (a) Switzerland. which
could not be included in estimation of model | due
to lack of data on RPE. also emerges as a major
overspender. (b) New Zealand is seen to be the
most significant underspender. and (c) underspend-
ing in the U.S. is now larger at 12%."

Since some other factors besides income (and
relative-price) may also affect expenditure. another
model was estimated to sec the sensitivity of the
main results to model specification. Third (model 3)
panel in Table 3 shows the position when model 2 is
augmented by including a term to represent the
proportion of K-12 students who are in vocational
institutions and another vartable to show the total
number of years in elementary and secondary
cycles. Once again, the broad picture remains the
same. and an underspending of about [0% is
observed for the United States.'™ It is also noted
that. although all models yield very similar results,
model 1. which conforms to the basic demand
theory, appears to be the best in terms of regression
standard error (SEE).

5. CONCLUDING REMARKS

This study seeks to shed additional light on the
question about the extent of “overspending™ or
“underspending” on education in the United States.
especially at the precollege levels. The work intro-
duces some simple models of educational expen-
ditures so that actual expenditures can be compared
with the “expected” or “predicted” levels. and relies
heavily on PPP exchange rates for cross-country
comparisons. Six points are noted. First, after
careful attention is given to the data. the U.S.

cannot be deemed to rank “low™ in the OECD
group in terms of expenditure-GNP ratios; nor can it
be considered as ranking very high. Second. how-
ever. such ranking provides no indication of under-
spending or overspending: there seems no theoret-
ical basis for expecting a positive (or negative)
relation between income-per-capita and the ratio,
and no relationship is empirically observed in the
OECD group or in broader cross-country samples.
Third. the U.S. does have a high rank in terms of K-
12 public expenditure per student. Fourth. such a
high rank by itself cannot be treated as indicative of
any “generous” public support for K-12 education;
one needs to compare the actual expenditure with
an expected or predicted number based on a model
of expenditures. Fifth. when a fairly reasonable
model of “demand” for K-12 public expenditure per
pupil is estimated for the OECD group. and the
actual and the expected (predicted) values are
compared. the U.S. is observed to be a mild
underspender: Sweden and Denmark (and perhaps
Switzerland) seem to be the major overspenders.,
and Japan and Germany (and possibly New
Zealand) are the most significant underspenders.
Last. three variants of the model yield essentially
similar results. The main conclusions of the study
may. therefore. be summarized in two statements.
Substantively. the OECD sample provides little
indication of any major underspending or over-
spending on education in the United States.
Although the regression residuals do indicate a
small underspending at K-12 levels in a recent year,
richer data and more extended models are needed
before any strong conclusions can be drawn.
Methodologically. comparisons of actual expen-
ditures with cxpected (predicted) numbers. that are
derived from estimation of reasonable models. scem
more useful and informative than discussions of
country ranks on observed expenditures or expen-
diture-GNP ratios.
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NOTES

L. A good discussion of the weaknesses of conventional exchange rates is provided by Kravis. Heston
and Summers (1982). Note that several other researchers have also used PPP exchange rates at least
on alimited scale, but Rasell and Mishel (1990) seem to constitute an important exception: they stated
(p. 28) ~Purchasing power parity rates could be used for the conversions, but these also give
misleading results™.

2. Ireland’s per capita income is also low. and is in fact lower than that of Spain. However. Ireland is
included here because of its inclusion in the countries studied by Rasell and Mishel (1990). A«
explained by Ram (1991). inclusion or exclusion of treland does not alter the broad position.

3. Expenditure-GNP ratios are based on data in national currencies.

4. Ram (1991) provides complete details concerning the data. data sources. and their limitations. He
also reports several additional results. Note that the information for Denmark is for 1986, except the
PPPE/PPPY ratio which is for [985.

5. Inclusion of private expenditure in the U.S. makes the position somewhat ambiguous. but the broad
picture does not scem to be affected. especially for K-12 schooling.

6. Ranks in Table | are different from those reported by Rasell and Mishel (1990, p. L1}, especially tor
K-12 expenditure. However, as Ram (1991) explains, it is not casy to reconcile the differences.

7. Regression results are available from the author,

8. As stated in note 3. ratios in Table 1 are based on expenditures and GNP measured in national
currencies. If PPP exchange rate for education (PPPE) is used to convert (deflate) expenditures and
PPP exchange rate for GDP (PPPY) is used to deflate income (i.c.. Table | ratios are multiplicd by
PPPY/PPPE). the position remains broadly similar, but there are sizable changes in ranks of countries
for which the divergence between PPPE and PPPY is farge. As shown in OECD (1987, pp. 24-25),
difference between the two rates is most marked for New Zealand whose PPPE 1s 0.63 (national
currency per dollar) and PPPY is 1.35. The difference for Ireland is also fairly large. The appendix
includes a comparison of the ratio of K-12 expenditure to GNP in national currencies (ordinary ratio)
with that (PPP ratio) obtained after multiplication with PPPY/PPPE. In view of the somewhat
tentative nature of PPPEs, caution is appropriate in making the comparisons.

9. The position here regarding correlation between expenditure-GNP ratio and GDP per capita is
somewhat different from the results reported by Schultz (1988). and by Behrman (1987) for
cnrollment rates and average schooling relative to a synthetic cohort.

10. The appendix includes a comparison of Table 2 ranks with those based on conventional (market)
exchange rates. Although the broad picture is similar. the differences are sizable for several countries.

I1. Among the scholars who provided educational models. two seem particularly notable. Schultz
(1988) used a demand-framework to model educational expenditures in a wide cross-country
perspective. Behrman (1987) developed a model of school enrollments and applied it to a large
intercountry sample.

12, Unlike the case of expenditure-GNP ratio. there is a strong positive correlation between K-12
expenditure per student and GDP per capita. The sample correlation coefficient is 0.75. and carries
high statistical significance.

13. The PPPs are taken from OECD (1987, pp. 24-25) and are based on ICP expenditure categories.
The variable appears fairly appropriate in the cross-country context studied. Although it would be
better to have a relative-price index for K-12, such disaggregated price measures are scarce. As
suggested in note 8. some caution is appropriate in using even the overall price-level indices for
cducation.

4. Expenditure (PQ) equals the product of price (P) and quantity (Q). and price clasticity of demand is
defined as (dQ/APYP/Q). It is casy to show that if demand is “elastic™ in the sense that the absolute
value of price-elasticity exceeds one (1), expenditure falls with an increase in price. and the opposite is
true if demand is “inelastic™ in the sense that the absolute price-clasticity is smaller than one.

I5. Note that it is difficult to draw strong conclusions about overspending or underspending even by
considering these regression residuals. For example, Japan may seem to underspend because of a
shorter compulsory schooling cycle or because its expenditure is more effective in some sense.
Similarly. Sweden may overspend because of high costs of busing or room/board expenses. For a
reliable determination of overspending or underspending. richer data and more claborate models are
needed.

t6. For model 2 of Table 3. the appendix provides an illustrative comparison of PPP-based residuals
with those obtained from regression of conventional dollar expenditures on GDP per capita derived
from conventional (market) exchange rates. Although the position is broadly similar in the two scts,
the U.S. ranks even lower in terms of residuals from conventional doltar measures, and the scenario
resembles that suggested by Rasell and Mishel (1990).
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17. The large change for New Zealand occurs probably because of the huge divergence (mentioned in
note 8) between its PPPE and PPPY and hence its unusual value of RPE which is dropped in model 2.

t8. In a different and much more sophisticated framework, that considers income and growth paths in
the context of dynamic optimization. Lucas (1988, p. 26) indicates that there may be substantial
underinvestment in human-capital formation in the United States.
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