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. ABSTRACT

[y

The importance of the topic, the significance of the contribution,
and the prominence of the author justify a detailed critique of Jan

Tinbergen's Income Distribution. In Part I, the book's primary findings

and their bases will be recounted. Enough detail is provided‘to

enable the reader to perceive clearly bbth the theoretical framework
empioyed by Tinbergen and the data and analysis which he employs

to test his theory. This rather detailed presentation serves as

the basis for a number of questions regarding the merits of the overall
approach=-in partipular, the empirical methodology-—-and the reliability
of the findings. Those questions are posed in Part II. In the final
part (III), an overall appraisal of the work is offered. An appendix
adding a number of technical notes in the form of a readers' guide is
availabie from the author on request. It is designed to be of assistance

. to any reader who seeks to appraise in detail the nature of TinBergen's -

approach and findings.




A REVIEW ARTICLE ON JAN TINBERGEN'S

INCOME DISTRIBUTION: ANALYSIS AND POLICIES

I.

The importance of Professor Tinbergen's book stems from the perspec-
tive that he brings to bear on both positive and normative questions of
income inequality, and not from any new data which he has collected or
analyzed. As he points out (page 1), his contribution rests largelyv on
the analysis of data collected and publiéhed by others. It is by reor;
ganizing and reanalyzing this data--in some.sense, "shoe~horning" it dinto
a form consistent with his theoretical framework--that he is able to
1) demonstrate persistent declines in income'inequalitiés within developed
Western democracies over time, 2) explain this decline by meané of a
narrowing of the wage rate differentials among classes of labor distin-
guished by education (ability) due to the shifting of demands and supply
functions for the various ciasses over time, and 3) suggest how further
decreases in inequality can be achieved by policies designed to secure

additional favorablé shifts in supplies and demands.

In his framework, it is "technology" that drives the level of demand
for labor of various skill or educatdion levels. With increases in-the
complexity and sophistication of technology, the demand curve for highly
educatéd (high ability) labor will shift to the right faster than the
demandbfor less éducated (less able) labor. If there is no‘change in the
relative education (ability) composition of the 1§bor force (and if the
cross~elasticities between education~specific labor-market segments are low),
the equilibrium wage rate for highly educated labor will increase relative
to that for less educated labor, and the degree of~inequality between the
‘two will increase. Hence, "the reduction of inequality is possibie only

if the expansion of education overtakes the expansion required by techno-

logical development' (page 9).
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In Chapter 1, Tinbergen introduces his "demand and supply school"
approach to the determination of income inequality by describing
and critiquing two other approaches to explaining income inequality--the
"human capital school" and the "educational planning school". The
former approach hé_finds lacking because of its concentration on
supply-side characteristics in explaining labor iIncomes, to the neglect
of demand phenomena. The'létter approach 1s criticized on opposite grounds.
His own approach emphasizes both sides of the labor market. Like the two
approaches criticized, his approach. also relies on the estimation of
structural models. Here, he also justifies his decision to exclude the
contribution of inequality of capital incomes to total income #nequality
from hisbanalysis.2 In following this approach, Tinbergen re-
veals a judgment which pervades the study-—-that income inequality is attri-
butable more to "exploitation by human capital...than exploitation by
capital in the old sense" (page 6). Offering a preview, he supgests that
his findings on the prospects for reducing income inequality are more op-
timistic than those giwen by the educational planning school (their esti-
mated elasticities of substitution between labor of various skill levels
are too high) and those who emphasize the tendency of capitalism to per-
petuate class structure, but less optimistic than is implied by the English 7
branch of the Cambridge controversy. )

Following this introduction, Tinbergen surveys the long--
term trends in income inequality among households or persons in Western
countries in Chapter 2. In this survey three income concepts are used
(primary income, income after taxes, and income édfter taxes and after

allocation of public expenditure benefits), and two definitions of the
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recipient unit (individual income recipients and income consumers). While -
most of the data is presented in decile form, Tinbergen also uses a

number of indicators of inequality, including the ratio of income of the
upper fifth percentile to the median, the Gini coefficient, and the maxi-
mum equalization percéntage. Among the countries, the time span over

which primary income inequality is measured ranges from 120 years (Nether-

lands) to 14 years (Demmat¥k) for the decile comparisons, and from 85 years
(Netherlands) to 13 years (Sweden) for the comparisons emploving the éingle—
valued indicators of inequality. TFor most of the countries, the final

year of observation is in the 19508, for some countries in the early

19605, and for a few the 1ate-19405; On" the basis of these primary

income figures, Tinbergen concludes that there has been a-clear

equalitarian trend in all of the countries-~indeed that the average per-
centage reduction in the inequality indicators is equal to from 0.6 to 1.0
times the number of years over which observations have been made. Ry
extrapolating this annual percentage change relationship into the future,

he concludes that "a reduction to one-half of existing inequality would

take 50 to 85 years'" (page 18).

and postfisc income among countries is limited to four and three. countries,.

respectively., Again, the last observation is typically in the 1950s or-
before. These data confirm the trend in inequality observed in the primary
income data, and suggest an even faster rate of equalization. By scan-
ning the three or four countries for which data is available, the author
concludes that reductions in post-tax income inequality indicators have

been about one-half of one percentage point per year over the 13 to 21 years




A

of obseryation. Projecting this relationship linearly, he concludes

that the indicators of inequality could be reduced by one-half--say,

the Ginl coefficient from 0.30 to 0.15--in about a quarter of a century,
one generation. Using a similar projection procedure, Tinbergen

concludes that reduction in the inequality of postfisc income "to one-

half of its present value would take 14 vears" (page 27). TFinally, because
the ratio of the size of high#-to 1ow#incqmé living units has expanded over
time in Western Furope, the author finds that measures of per capita income
inequality have fallen even faster than the measures of Inequality among
families or households.

Chapter 3 forms the first of four chapters in which income dis-
tribution is analyzed from the supply-demand perspective advocated by
Tinbergen. TIn this chapter, both of these market aspects are
handled in single-equation, reduced-form regression models, in‘which
one or another measure of Income inequality serves as the dependent
variable and labor-supply and demand variables are treated as exogenous.
Several such "price equations" based on data published by others are
analyzed. Fach of these will be described briefly.

The first price equation analyzed by Tinbergen is based on cross-
sectional national data in which the dependent wvariable is the ratio
of earnings at the 95th percentile to median earnings. The sﬁpply vari-
ables tested include cohort-specific primary and secondary school enroll-
ment percentages, the Ginl coefficient of inequality in schooling, and the
higher education enrollment per 1000 aged 20-29. Demand variables
include the percentage of the labor force in manufacturing (or, conversely,

in agriculture), GNP, and GNP growth per capita. Numerous regression
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~equations are estimated on from nine to twelve observations in which from one
to three of the supply and demand variables (always at least one supply
variable) are entered as independent variables. The correlation coeffi--
cients (R) range from 0.54 to 0.82 and, as the author notes, "most of the
regression coefficilents found are highly unstable" (page 31), although
the coefficient on education is always negative, Using these regressions,
Tinbergen estimates the amount of additional education”fequired
to reduce the measure of income inequalitv by one-~half (sav, from 300
percent to 150 percent). Assuming that 6 percent of those receiving
lower education will obtain higher education, he estimates a required
increase.of 11 to 33 points in the cohort-specific lower education en-
rollment percentage (which already stands at about 75 in Western countries) -
and an increase of 0.7 to 2.0 points in the cohort-specific higher-educa-

tion enrollment percentage. In general, he finds these figures to be

"within reach" (page 33).

Tinbergen's second analysis is based on-time-series re-

gressions for two countries, the Ne;herlandg and Norway, covering 40 and
75 years, respectively. Again, single-valued in&icators of income in-
equality are employed as dependent variableé and education (supply) and
industrialization (demand) variables similar to those emploved in the
cross—sectional analysis,are'éntered as independent variables. From the
Netherlands regressioﬁ, Tinbergen concludes that a halving of

the Income inequality indicator will require an increase in secondary ed-
ucation of from 75 percent of the relevant age cohort to 20 percent and

a doubling in the percent of the relevant cohort enrolled in higher ed-

ucation., TFor Norwav, a doubling of the higher education variable is also

required.
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In the third set of price equation analyses, Tinbergen returns
to single-equation cross~sectional regressiens—<of states in the
United States, provinces in Canada, and tunicipalities and provinces
in the Netherlands. A varlety of single~valued inequality indicators
are employed--the variance of the natural log of income in $1000, the Gini
coefficlent, and the ratio of income at the ninth decile to median income.
The supply variables are again some measures of schooling, while demand is
measured by either average Income or an Index reflecting the deviation
between education required and actual education average over various sec-
tors. For some of the analyses, a measure of the inequality in education
is also used.

For each body of cross~-sectional data, numerous regressions were
run, in which the explanatory variables were entered singly or in
various combinations with each other. Over the several ahalyses, re-
gression coefficients are again unstable-—out of 46 regressions shown,
both the demand and supply variables have the expected sign less than
twice as often as its opposite, and the variable measuring inequality of
schooling has an expected positive sign less than three times as often as
a negative sign. Nofwithstanding this instability, Tinbergen selects
a "best case'" from each of the analyses on the basis of the size of the
correlation coefficient (R) and a priori expectations. Even among
these best cases, the demand and supply coefficients are not stable.
For "best case' analyses not employing his demand index, Tinbergen
finds that a two-year increase in average years of schooling will lead
to change in income inequality ranging from about -7 percent to about
+4 percent. TFor the regression referred to as the "best result" from

- the set of regressions using his demand index, income inequality would
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“require that the proportion of the population with higher education
would have to be more than doubled.3

Following this work with reduced-form price equations,
Tinbergen analyzes the supply and demand sides of the market séparatekﬁ
Chapter 4 is concerned with supply factors. To facilitate the search
for fundamental supply factors and to enable the explicit analysis of
bothvthe optimal and equitable income distribution, Tinbergen
eschéws the direct measurement of labor-supply functions and concentrates
on specifying the utility function which underlies them., His preferred

function for an individual is:

w = l [Xi - C Si - 1/2 C2 (Si - vi)?] . . (1)

i n 0

In this function, an individual's economic welfare (Wi) is seen to be
posifively related to his income (xi), and negatively related to the
required education level of his job (si)——viewed as creating an incon-
venience or "tension''--and the difference between his actual schooling
and that required by his joh (Si - vi)§ again viewed as an inconvenience
or tension. In this framework, individuals can choose among jobs of
various required eduéation levels and wage rates (that is, 8y and Xy
are variables), but actual education (vi) is taken as a parameter and,
hence, is fixed. Similarly, the individual cannot affect the existing
wage and salary structure. The coefficients (c0 and c2) are assumed to
be equal for all individuals and require estimation.

In'estimating g and Cy> Tinbergen classifies the 1962
Dutch  labor force into cells indexed by schooling required (si) and

schooling attained (vi) and then--assuming welfare (w) to be equal
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across cells——measures the effect of changes in required education be-
tween jobs and changes in the gap between required and actual education
between cells, on.income differentials. This regression yields implicit
estimates of co-and Cphe Using education at the top quartile of the
actual education distribution within a job category as the required ed-
ucation variable, the estimation was found to be statistically "unsatis-
factory." Adding an arbitrary 3 or 4 value index of '"the ability to make
independent decisions" (page 64) based on the nature of the chosen occu-
pation to aid in distinguishing among individuals with the same actual
education and treating this variable as a parameter, statistically sig-
nificant regressians based on six observations are found yielding CO =
.075 and ¢, = .018 (when expressed in dollars). The utility function with
these coefficients is accepted as the basis for further analysis.

To supplement this test, Tinbergen performs the same sort
of analysis ("experiment") on cell data constructed arbitrarily from
aggregate occupational and average education marginals and assumed required
education levels from the state of Illinoils. A regression test (of
income differences between cells regressed on education differences and
required actual education gap differences) again based on six observa-
= ,035=-

tions vields implicit coefficient values.of c, = .146 and ¢

0 2

about twice the Dutch values. Some additional, provisional estimates of

cqg and c, for six other relatively high income American states are also

2
shogn~~the estimates of c0 ranging from ,09 to ,28 and for c, from -.06
to + .16, suggesting substantial and unexplained instability.

Chapter 5, the complement of Chapter 4, concentrates on the demand

side of the labor market. Again, the analysis focuses on specifying the
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underlying determinant of labor demand—fa macroeconomic production’
function with heterogeneous labor--rather than fhe market relationships
themselves. Maintaining the distinction between sch&oling available and
schooling required developed in Chépter 4, Tinbergen adopts the following

'genefalized" Cobb-Douglas function:

- ' o
Y = Clgy + Ty 659071 (0, + Py oP3 2)
33

HEY) ¢3z)

in which y is income per worker employed, C is the contribution to product
by capital, ¢ij is the proportion of the labor force in an education re-
quired (i) = education available (j) cell, ﬂij is the ratio of the pro-

ductivity of workers with education j in a job requiring education i =3 + 1

to their productivity in a job requiring -education i = j, and pj is the
proportion of y contributed by labor possessing education level j. From

undescribed independent estimations or assumptions--casual or otherwise--~

the values of y, C, ﬂij’ and pj are stipulated for the Netherlands in 1962

and inserted into the function, which then becomes4x
_ 06A8 . ) :
9.1 = 15 [?11 + (1 + 2.30,) ¢21] : (3)
. .088 .064.
[egg + @ +7565,] %33

Given this specification, the elasticity of substitution of labor of dif-

ferent amounts of education within an bccupation with a specified required

level of education was algebraically estimated to be -6.3 in moving from

a worker with actual education 1 to one with actual education 2 within an
occupation requiring education 2, and -1.9 in moving from a worker with

actual education 2 to a worker with actual education 2 within an occupa~-

tion requiring education 3.
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To test the reliability of the unit elasticity of substitution required by
his production function, Tinbergen presents his estimates of the
elasticity of substitution between higher-educated and all other labor
from two other data sources, one cross—national and the other cross—state.6
His cross—national estimates of the demand elasticity of substitution range
from -0.6 to -1.2, while those from cross-state data range from -0.4 to -2.1.
He concludes from these tests that the "semi-empirical' production function
developed in this chapter "gives a realistic picture for the substi-
tution elasticity between third-level educated and all other manpower"
(page 96).

Having set out both demand and supply characteristics of labor
services, Tinbergen proceeds to wed these two sides of the market in
Chapters 6 and 7. In Chapter 6, his purpose 1s to explain thé secular de-
crease in income inequality (described in Chapter 2) by considering supply
and demand factors as set forth in his model. TFor this analysis, income
inequality is measured by the ratio of the labor income of college grad-
uates to averége labor income. The relevant demand factor is the propor-
tion of national income allocated to those who are college graduates
(p3), and the relevant supply factor is the percentage of the labor force
with college degrees (xg). Hence, given the Cobb~DNouglas production func-
tion, the inequality measure is defined to be equal to p3/x3. As a first
step, Tinbergen measures Py for both the United States and the
Netherlands and projects it to 1990. TFor both countries, P, was measured
by manipulation of published data and projection to 1990 was based upon
simple time-series (7 observations) and cross-sectional (4 observation8) re-
gressions of p, on income per capita and assumed growth rates of income

Hegme, W 0o
\(C\\‘C /\( @VA@WW .,
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per capita. Projected values of X, to 1990 weref taken from other published
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work, Because the growth in p3 is projected to/be higher than that for

X5, Timbergeniforecasts (wighin the framework /of his production

\

g inequalit EGEr time, He suggests that

s

il
finction) consistently d

inequality in the United States will fall by between 7 and 18 percent
between 1970 and 1990;7 the predicted reduction in the Netherlands is

from 35 to 48 percent. .The race between technology and education will be

won by the latter.

Chapter 7 is the culmination of work in Chapters & through 6. A "complete

model” of income distribution is built for the Netherlaﬁds for 1962, and
used to (1) simulate the effects on income inequality of altering education
levels, tax rates, and technology and (2) estimate fhe "optimal" distribu-
tion of income. By combining his "semi-empirical" €obb-Douglas produc-
Fion function with five education possessed/education required labor cate-
gorieé (from Chapter 5), assumed marginal tax rates, and the distribu-
tion of actuval education lewels over the population, Tinbergen

sets forth four versions of‘his "analytical model™ with the number of
unknowns and equations ranginé frﬁm'll to 15. Employing alternative
versions of the model, numerical estimates are simulated of the effect

on the model's endogenous variables-—-including relative income ratios—-—
from hypothetical variations in educational'distributions, tax rates,

and technology. From these simulations, a number 6f relationships are
perceived, none of which are particularly surprising given the structure
of the model: (1) income inequality among education possessedfeducation
required groups is decreased as the proportion of the labor force with

higher education is increased (for example, not surprisingly, a 33 percent
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increase in the proportion of the labor force with level 2 and level 3
education will reduce the ratio of level 3 to level 1 incomes by about

33 percent); (2) because taxes do not effect primary incomes, "redistri-

bution by direct taxes does constitute a means to reduce inequality"
(page 117); and (3) "generally, technological development will tend to
widen income differences" (page 117).

The most interesting analysls in this chapter is the combining of the
"analytical model" on the production side with the utility function derived
in Chapter &4 to form a "policy model" for determining the optimal income
distribution. By maximizing a social welfare function (derived by assign-
ing each individual the same individual ability function and an equal
weight, implying equality of welfare for all) subject to the production
function and labor- and product-balance equations, optimal values for the
size of each of the five manpower groups and the primary incomes and taxes
of each group are obtained. When the simulation restricts the distribu-
tion of educational levels to their initial level, little change in the
inequality of primary incomes is recorded and almost the entire burden
of equalization is placed on the tax~transfer system. Average positive
tax rates of 50 percent and average negative tax rates of 40 percent are
recorded (which taxes and transfers are lump sum in nature), and the ratio
of level 3 to level 2 posttax income falls from about 3 to about 1.2.

The version of the model which leaves educatien levels free to vary records
slightly less posttax equalization, enormous changes in primary incomes
(the primary income 6f university-trained workers falls by 60 percent), a
more than doubling in the number of workers with level 3 income, and a
small distributive burden placed on the tax-transfer system. Presumably,

reality lies somewhere between the two.
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- The final three chaptérs of the volume--Chapters 8 through 10--deal
with normative and policy questions. The conclusion of these chapters
can be summarized readily.

In Chapter 8, Tinbergen discusses the concept of equity and justice
and presents his approach to this issue. It consists of Combining‘the
"scientific" proposition that only measurable inequalities be counted
in evaluating economic status with an ethical postulate that all
individuals be considered equivalent iIn the sense of having utility
functions with the same arguments, '"the same mathematical shape and

the same coefficienfs" (page 129). In this sense, he urges that

equity be defined as "equal welfare for all individuals" (page 130), which

"does not imply equality of income" (page 131). In this chapter, he also

discusses the feasibility of achieving equity or optimality in the income
distribution given present institutibns (he is optimistic regarding the
supply side of. the labor market, but less optimistic regarding both the”
demand side and tax-transfer policy), mentions some of the Weaknessgs o}
his effort at utility measurement, and urges "a vast programme of further
research" to refine utility measurement by correcting the neglected factors
in his model.

Chapter 9 deals with both direct and indirect policy interventions
designed to change the income distribution. Tinbergen views
this discussion as a bridge between the "framework constructed in the
preceding chapters" (page 138) and the world of practical policies de-
signed to equalize incomes. After surveying the policies presently used
to affect the income distribution--trade unions, social legislation, tax
policy, in-kind transfers, minimum wages, and negotiated settlements on
distributive shares involving governments and employee and employer or-

ganization in Western Europe--he discusses the impact of the recent
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inflation on real income inequality. He concludes that this "inflation
has become a real social problem" (page 144) which ﬁorks tb the dis-
advantage of "thg_magses" (page 145), Because he attributes the current
inflation to "social groups simultaneously claim[ing] a larger piece of
the pie of national product" (page 145), his first policy recommendation
is that government should seek to secure agreement on "an objective
yardstick for the future distribution" (for example, "agreement on the
increase in the portion of national product allocated to the lowest
income groups") to serve as "the framework of socioeconomic planning"
(page 146). 1p addition, he advocates the design of education (supply)
and research and dévelopment (demand) policies to achieve distributional
objectives, a search for improved measurement of innate human capabilities
on which taxes can be based (so as to avoild disincentive effects), and a
further rise in death dutles linked to the receiver's wealth.

Finally, Chapter 10 presents a summary of the volume, again em-
phasizing Tinbergen's view that the process of income distribution is best
characterized as a race hetween the demand and supply of educated labor,
"with education as the inequality depressing agent and technological de-

velopment as the inequality boosting agent" (page 155).

i1,

Tinbergen's volume is, in his words, "a succession of studies"
(page 152) drawing from fifteen of his articles published between 1972
and 1975, Although all the studies fit into a common framework, a

critique that does justice to the volume cannot appraise only the framework;
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it must inquire into the validity of the approach and results of each of

the components., This part of the review, then, provides such a detailed

critique. A broader appraisal is left to Part ITI. The procedure followed

in this critique is to proceed seriatim through the volume, raising ques-
tions regarding concepts, techniques, and interpretation; each question
indicates an aspect of the work which would seem to require additional
buttressing prior to accgptance;

1. The supply-demand theoretical framework and the "semi-macro-
economic model" presented in the volume isolate factors (primarily
education and technology) designed to explain the earnings distribution--
income flows from capital, land, and the tax-transfer system are not
included. These factors are then employed in explaining variations in
income inequalitf Hoth over time and across jurisdictions (Chapter 3).

Given the enormous changes in tax-transfer systems and in the size and

distribution of capital income over time and the variation in these insti-

tutions among jurisdictions—-on the surface, changes and variation at least

i 9
as large as in labor markets; sheiuld-not the decision to omit these

former variables from the explanation be defended and/or the interpretation

of empirical results reflect their exclusion? Moreover, is it not likely

that variation in both education and the transfer system reflectg :.the varia-

tions over both time and nations in the relative size of the public sector

or "the welfare state"?

2. The main conclusions of Chapter 2 involve estimates of the number

of years required tohalve the inequality of primary income (50-85 years).,
after-tax income (25 years), and postfisc income (14 years) in developed

Western economies. These estimates are based on linear extrapolations of

e
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past trends in percent and percentage point changes in increased inequality.
$£;£§is this exercise legitimate and do its results have credibility given
/ €a) There -is no reason to believe that the underlying demographic,
Q} 6\ policy, and taste changes which contributed to past trends are
ely to continue into the future?
/5\ 1ikel inue 1 he f ?
(b) Recent trends in the uncoupling of living arrangements (among

,(/ the young and the aged, especially) and the rapidly increasing
labor-force participation of married women suggest

¥3K}£§ﬂn1 5;;pejv&ncreased inequality in the distribution of household earned

income?

(c¢) Western developed economies appear to have nearly exhausted
Nﬂ} the ability of the tax-transfer system to a e ;;;;;;;j
reductions of income inequality, withoutintolerable adverse
side effects on investment, economic growth and Work incentives?
(d) Energy and environmental considerations imply significant
() " alterations in both the rate and sectoral composition of
1 future economic growth, many of which zppear to be regressive.
(e) The net rate of return on higher education has been eroded by
C\ - narrowed net income differentials due in large.part to the
. high implicit tax rates imposed by tax-transfer policy?
(f) The first decrements in income inequality (from, say a Gini

coefficient of 0.5 to one of 0.35) can be achiéved with less
effort than later decrements (from, say) 35 to 0.2 or even

0.25)% \ g

3. Chapter 3 focuses on cross—sectional and time-series "price-
equations"--reduced-form regressions of income inequality on supply
and demand factors-—-from which estimates of the increment to education
required to halve inequality derived. Can the reader be expected to
have confidence in the cross-sectional and time-series estimates (Section
3.2 to 3.5) set forth by Tinbergen, given (a) the enormous instability
of coefficients; (b) the small number of observations on which the regressions
are based (9-17, 50, 7 and 11 in the cross-sectional analysis, and an un-

reported number but probably less than 6 for the time-series analysis);
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(c) the absence of any reported significance tests for the estimated

f results far beyond

regression coefficients, (d) the extrapolation,

N

the limits of the data; (e) the/(iall number (1 to 4) and coarse nature

of independent variables, the<;hoice,of’which is defended ig,onl?ffh ;7
most general terms; (f) the relatively modest amount f//ariation explained,

even for such grouped data (ranging from 2 to 8ékperiZgEziyithwa~médiﬁﬁ/6f

57 percent); (g) the arbitrary basis for the choice of equation on which

to base the estimates of required education (typically, the highest cor-

relation coefficient and conformance to a priori expectations); (h) the

absence of any tests for nonlinear relationships in order to establish

a basis for linear extrapolations; (i) the absence of any evidence on the ‘LEJAX'JJJ

b

.correlation between supply (education) and demand (technology) variables, 2

to justify estimates based on extrapolations of the supply variable'alone; /%“)

and (j) the nature of the primary inequality measure, which records the

extent of and changes in income differences among only the highest 50

percent of the observations?lO

4, On the basis of the extrapolatiomns, Tinbergen concludes

that the increases in education required to halve income inequality (hold-

ing tgchnology and other demand factors constant) "do not seem to be out

of reach" (page 50). Would most observers agree that a shift of 22 percent
of the labor force out of level 1 education (0 to 7 years) into level 2 and 1
3 (a 50 percent reduction in the existing number of workers with level 1 J
education) or a doubling in the percentage of the population with university

education is within reach, given the actual and projected reductlion in wage
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differentials and the return to incremental education? Is it reasonable

to cite such an estimate, when it is based on the assumption that tech-

0ngA ‘3ology will remain constant~~that one of the two participants in the
e

}%— n‘)c.,aciut::ation--technology race is standing still?

’

Q@ U

i

vméfa 6 5. Chapter 4, which specifies and measures utility functions, is
4w4”wJ a heroic chapter, leaving a number of conceptual and methodological ques-
tions unanswered. On what conceptual basis can the arguments in the

¥
et P
utility function be limited to the three chosen (income and two "tension"
b

arguments)? Are there not a multitude of other economically relevant
&hcfv variables and parameters which are 1ike1§ to have at least as large an
W%WZ; impact on individual/household welfare as the two "tension" arguments?.
onzp Drawing only from recent empirical economics literature, the following
éggﬂf appear to be candidates: the skin color and other characteristics of
NS f: one's coworkers; the level of environmental quality and other physical
de”'f characteristics of one's neighborhood! the physical difficulty, danger, or

unpleasantness of one's job (relative to, say, one's age, health staus and

0,k
physical strength), the size and composition of one's family and their
‘health status, one's physical appearance and skin color relative to the
norm, or the effectiveness (market power) of the trade union of which one
is a member. Of what normative significance are the estimated coefficients
Q}' in a welfére function which excludes these and other similar variables

djf and parameters?
6., Turning to methodological issues in estimating the coefficients in
, the utility function we may ask: (a) In what sense can it be claimed that "wel-

fare" is "measured" (page 62) when the estimated coefficients of the utility

function are a simple transformation of the payoff in money income from an
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arbitrarily defined index of the deviation of Workeré' actual education
from an arbitrary measure of the education required for the job,11 based on
a simple regression and assuming that the welfare ofrall individuals is
equal? Stated alternatively, to what extent can estimates of the addi-
tional- income required to accept jobs with education requirements differ-
ent from one's actual education constitute a measurement of economic
welfare? (b) Presuming a satisfactory answer to (a), what confidence can
the reader be expected to have in the results of an empirical "test" based vy’
on an undefended assumption regarding the educational requirements of Ofﬂ£
occupations (the actual education level of the upper quartile of tbe :1ﬂﬁﬂuﬂ{b”
workers in the occupation), the undefended insertion of aﬂ‘arbitrary element
(the ability to make decisions) required to secure a statistically sig- (v(ﬂ’ dJ

nificant regression coefficient, the treatment of the element as a para-

meter (innate trait) rather than as a variable (even though the assumed pbﬁﬁpdyi;fw

value of the element was based only upon the nature of the occupation &MG°L‘
i
which workers were presumed to have chosen), and a two-variable regression &

run on six observations?

7. Chapter 5 has two objectives: specification of a "semi-empirical %@ﬁﬁﬁ7de

macro-production function with heterogeneous labor and defense of the form /AN“PQ
of the production function employed ("generalized" Cobb-Douglas). As noted Ldﬂgwégg&
in part I of this paper, given Tinbergen's production function and eleven qr,wdw%
numbers (3p's, 5¢'s, 27's and C), the production structure of the economy /WFLK”V?
is gpecified and output is determined. While most production function |

studies estimate the coefficients of the production function (the p's, the

m's, and C, in this case) by statistically fitting the function to cross-

sectional data, Tinbergen does not. Should not a special effort be made
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to defend the reliability of the specified function--especially given its

central position in subsequent policy simulations--when C is "taken"

(page 83), the ﬂfs are "assumed" (page 86), and the p's are simply described

'esfjfffgga (page 83)?

87 The conformity of the function with the results of other research

0.kf7 <7 also raises questions. Tinbergen's function imposes unit elasticity

cEﬁLﬂ dﬁ of substitution constraints among the three labor classes (defined by
education levels). Yet, independent studies of the elasticity of
substitution among labor inputs distinguished by education indicate
far higher coefficients. Bowles (1970) found elasticities of éub—
stitution between three levels of education similar to those specified
by Tinbergen to be 12 (between levels 1 and 2) and 200 (levels 2 and 3).
Dougherty (1972), using eight educational categories, found pairwise elasticities
ranging from 5 to ® with all of the estimates being above unity at the one
percent level (and with the estimate of the elasticity between higher and
lower educated being in excess of 5). Psacharopoulos and Finchliffe (1972)
found elasticities between the three BowleseTinbergen education classifi=
cations to be about 5 and 2 (using data on both developed and deveioping
countries) and the elasticity between higher and secondary graduates for
developed countries. to be close to infinity (even after adjusting this
estimate by controlling for variations in physical capital, the elasticity
estimate was 20). Finally, Dresch (1975) estimated the'elasticity between
those with and without a university degree in the United States to be 3.8.
Of the available estimates, only those of Fallon and Layard (1975) in-
dicate elasticities consistent with the requirements of the Cobb-Douglas

12

funé&ibn." When these results are combined with the a priori expectation
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of high substitution possibilities between categories of the same factor
and the small recent change In educated wage diffentials (in spite of a
significant increase in the ratio of educated to uneducated 1abor),13
should not the very form of the production function employed lead to
skepticism regarding the policy conclusions derived from it (more on this
in point 10)?

9. To be sure, Tinbergen is aware of the inconsistency of
the functional form he has chosen with a portion of the contrary evidence
~cited in point 8, and does seek to empirically demonstrate the reasonable-
‘ness of the Cobb=-Douglas function. He does this by estimating the elas-~
ticity of substitution between university-educated labor and all other
labor by means of a single-equation regression in which the educational
composition of the labor force is explained by relative earnings and a
demand factor (the proportion of the labor force employed in the trans-
portation, utilities, and professional services sectbf) is used as a
shift variable. His estimated elasticities, using both Dougherty and
Bowlés data, are not significantly different froﬁ unity. Again, is the
reader expected to be convinced that the Cobb-Douglas function is "realis-
tic"'(page 96), and "statistically verified" (page 15) given that (&) the
choice of the demand factor is not defended and seems on the face of it
to be rather arbitrary, (b) the statistical significance of the estimated
coefficients is not shown in thrge of the five regressions run, (¢) the
tests on the Bowles data cover both developed and devetoping countries
(Psacharopoulos and Hinchliffe, using a test similar to Tinbergen's,Afound
significant differences in substitution possibilities between developed

and developing couﬁtries, with the elasticities for the former set being
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),14-and (d) the substantial volume

substantially larger than for the latter
of evidence (cited in point:8) indicating the inappropriateness of - the -
Cobb-Douglas function?

10. 1In Chapter 6, projections of the demand and supply of educated
labor are used to predict future wage differentlals. Again questions of
the credibility of the results are troublesome. In this analysis, the
crucial elements are the projections of Pq and Xg5 and the Cobb-Douglas
function again (which defines the ratio of p3 and x3 as the ratio of the

income of workers wilth university education to the average income recip--
ient). Is the projection of Py to be accepted, given that (a) the pro-
jected growth of 03 is linearly extrapolated from a simple time-series

regression of estimated p. on real income per capita based on nine observa-

3
tiong for the United States covering sixty-three years (implying that future

technological change will have the same implications for the demand for

' university-educated labor that the changes in the past 60 years have had);15

(b) the estimated value 6f Pq for years before 1960 (on which the regression
is based) is likely to be biased upwards because its reliance on the un-
defended assumptjon that the ratio of those in the labor force with a
college degree to those with some higher education has been constanf from
1900 to 1963, and equal to the 1959 ratio for prime-age males in the
U.S.'experieﬁced labor force (0.27); and (c) the projected growth

of real income per capita (though not unreasonable) is arbitrary and not
defended? Similarly, is the strong downward trend in the projected rela-
tive wage (p3/k3) from 1960 to 1990 to be accepted, given that (a) it rests
on the unit elasticity of substitution requirement of the Cobb-Douglas

production function (%hich implies a high responsiveness of the relative
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wage to changes in the supply of higher educated labor); (b) it suggests

e,ualit between the wage of university graduates and average income L///-AZVWVaﬁwj‘

recipients by 1980; (c) it assumes that the future supply of educated laﬁor
T /.
is unaffected by the projected reduction in relative wages; and (d) it .shows

gt |
substantial divergence from the result of other estimates based on less
restrictive labor<demand models, fitted productionvfunctions, and a supply
model which Is sensitive to demographic and relative wage changes?16

11. The qﬁestions raised in points 5 to 10 pertain directly to the
simulation estimates of the impact of changes in the educational compo-
sition of the labor force on relative wage differentials (income inequality)
in Chapter 7. In general these questions suggest that the estimated reduc- ‘kkﬂ}r
tion in inéquality from increaséd higher education is substantially over- i;z::f
stated. An additional question ariées in the simulation of changes in
taxes. Is it reasonable to estimate the effects of doubling average effec-
tive tax rates on college educated wofkers (implying a more than two-fold
increase in margiqal effective tax rates) without permitting any labor
';supply or human investment (education) disincentive effects?

12. The issues mentioned in points 5 to 11 also have implications
for the estimates of the optimal income distribution. In particular,
Wouid not the optimal income distribution be substantially less equal 47LW{ ¢~

P

. d? yy,

laxed and/or if labor supply and human capital investment responses to ’

if the unit elasticity constraint of the production function were re-

high marginal tax rates were introduced? Moreover, would not the change ' /
in higher-educated lebor required to achieve the (more unequal) optimum
be substantially greater if these same constraints and assuﬁptions vere

relaxed? Still further, is it appropriate to simulate the required
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changes in taxes and education necessary to achieve the optimal income
distribution, assuming no change in the demand for labor (technology)?
Finally, what are the implications of simulating the optimal income
distribution from the special sort of utility function employed (see
point 5)=—in particular, a utility function which results in a higher [V
after-tax income for a highly educated worker employe& in a job re- ﬁij;}“
quiring a modest education than for the same worker employed in a job }VJﬁ‘ﬂ#MM
requiring the education he possesses (page 123)? s

13. A question regarding the neoclassical marginal productivity tffij%
approach that underlies Tinbergen's entire analysis--especially
his projections of future wage differentials, his simulations of the
effect of policy changes on income Inequality, and his estimate of the
optimal income distribution--must also be put. Does not the acceptance
of the marginal product-wage equality assumption of these analyses
require an explicit defense in the face of evidence that such equalities
do not exist and that a perpetual "disequilibrium" may well characterize
Western capitalist economies (Thurow, 1968 and 1969)? And should not the
implications of some alternative models of labor-market bebhavior--models
emphasizing job competition rather than wage competition (Thurow) or dual
or segmented labor markets (Piore and Doerimger)--be explored? Indeed,
to the extent that Tinbergen's labor market involves distinct
(educational) "compartments" (page 29) with low supply--and demand--side
substitution possibilities among them, is it not akin to some of the dual
and radical labor market theories? And should not the extent and impli-

cations of this kinship~-for both analysis and policy-~be examined?17
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14. A final set of questions pertain to the policy recommendations
put forth by Tinbergen. ‘Because these.recommendations follow
directly from his analyses,‘a number of economic issues pertinent to
them have already been raised. In addition, the political viability of
some of his suggestions seems open tO‘quesfion. Given that higher

education is already highly subsldized and open to nearly all qualified ) Yd$hf

indi iduals in the Western democracies, how can public policy signifi- @yékquJf;l

cantly increase the level of higher educatiqn in the population without v
coercion of a significant reduction in its quality--especially in the face
of frojected falling rates of return on such investments? Doesn't ;he
recommendation that a social contract be achieved among the various

groups with divergent interests on an appropriate income distribution, or

a procedure by which to contain inequality-boosting inflationary pressures

peed to be buttressed by some evidence that such contracts are feasible
options? 1Is the potential for developing measures of innate human capa=-
bilities sufficiently great and is the possibility of political acceﬁtance
of such measﬁres {if developed) as the basis for tax-transfer policy suf-
ficiently high to warrant the substantial increase in "psychotechnical
testing" which Tinbergen suggests? Are the allocative éfficiéncy-'

and economic growth consequences éf explicitly redirecting-research.and

investment policy toward increasing the demand for low-education relative :>;ﬁwdi 0

to high-education workerg:fﬁffffféﬁgiy urider sEOT Sywarrant the imple- thos g-

©

mentation of policies &long these lines? Many observers would have sub- - 6@4,0£~K@7”

stantial reservations to the affirmative answers to such questions that -
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After all this, then, what is the o¢verall appraisal of what -
Tinbergen has offered us?

First, the positive things. Income Distribution is a funda-

mental and creative book. TIts focus is the structure of the

-economic process that generates differences in primary income among

people, and its analyses 1lluminate that process. As he has done so
often in the past, Tinbergen has cut away the underbrush in an enor-
mously dense area and has exposed a basie economic process at work-—the
relative growth rates of the supply and demand for skilled manpower, And,
in so'doing, he haé brought out into the opén a number of questions which,
for one reason or another, have often been neglected in discussions of
income distribution. For example, to the extent that capitalist exploita-
tion is the cause of income inequality, is it not the human éapitalist
(educated and skilled manpower) and his control over access to this scarce
resource who is the main culprit? Or, should not the Western democratic
states seek to achieve agreement "by a considerable majority of the citi-
zens" (page 146) on some well-defined reduction in inequality as an ex-
plicit policy target, and then employ the available policy instruments

to achieve that objéctive? And, in designing policy, should not both

the structure and slze of the education sector and the nature of research
and development (that 1s, technology-advancing) activities stand side-by- -
side with the tax-transfer system, as primary instruments for achieving
income distribution goals? In assisting policy planners, should not the
scientific community turn its attention to measuring those aspects of

economic life in addition to income which cénvey welfare, to establishing
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the linkages between education and technology from which income inequality
springs, and to identifying those "permanent" human capabilities to serve
as a base for a more effective tax—transfer system? |

In addition to exposing this economic process and raising these fund-
amental questions, Tinbergen has set forth a full model of the
income~distribution process, has specified the model with numbers designed
to reflect the structure of the economy, and has employed the model to
simulate the effect of incremental education and changes in the tax-
transfer system and to estimate the optimal income distribution--no mean
feat. Significantly, by emphasizing the linkages and. rigidities be-
tween and within the production and distributiqn sectors, his model is
an implicit refutation of the British side of the Cambridge controversy.
While the model is elementary and the estimates preliminary, its existencel
illustrates the kinds of planning instruments and knowledge necessary if
' effectivelpolicy to equalize incomes is to be undertaken. And, as a by-
product of its admittedly rudimentary form, it pinpoints aAlarge number
of areas on which furthgr economic (income distribution) research is
needed. The book is a gold mine of potential dissertation topics.

Second, the reservations. As Section II of this review.suggests,
and as Tinbergen acknowledges' (pages 60, 65, 73, 134-~135, and -
158), the ambitious and pathbreaking nature of the work leaves all
its elements-—the conceptual model, the empirical estimates, and the policy
recommendations-~open to question. Tinbergen's confident pre-
sentation may serve to stimulate both debate and additional research--
which may well be his objective. However, given the uncertainties that

surround all these elements, a more tentatilve .stance——involving 2



28

discussion of alternative labor market theories, the presentation of con-
fidence bands around empirical estimates and forecasts, the undertaking
of sensitivity analyses to indicate the effect of changes in critical
variables on outcomes (especially in the simulation and optimization
analyses) and recommendations, and recognition of the potential incon-
sistency of the proposals offered with political reality--would seem to
be called for.

One final comment: While Tinbergen describes his book as '
"simple" (page 150), it is not. It is,_in facf, a very dense book, with
nunerous complex relationships and subtle assumptions lurking within each
paragraph and'table. To the reader who only wishes to find out where
Tinbergen comes out and how, in a general way, he ot there,
this is no problem. However, to the reader who seeks to trace the author's
steps more carefully, this characteristic represents a hindrance. Such a
reader is required to ferret out the crucial relationships and assumptions
and to gauge their effect on the results on his own, with little help from
the author. What is saved in lumber and paper is more than lost in
reader manhours.

These comments and reservations not withstanding, Tinbergen's -

Income Distribution is a volume which must be thought through by every

serious student of the subject. His approach, estimates, and recommenda-
tions will influence the study of and policy toward income inequality

for a long time.
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NOTES

lJan Tinbergen, Income Distribution: Analysis and Policies.

(Amsterdam: North-Holland Publishing Co, 1975).

2This contribution can be neglected, he claims, because it has been
repeatédly analyzed by others and because "a considerable part of this

income is taxed away" (page 6) in countries in the northwest of Europe.

3When the cross-sectional analysis not employing his demand index but
yielding the highest positive coefficient on education is reworked by
substituting the demand index for the original demand variable, it is
estimated that income inequality could be halved by both halving the
inequality in the distribution of education and increasing the average
number of years of schooling by 2.2 years.
4This "semi-empirical” productiqn function.was constructed with
several constraints, These include: mij > 1; the marginal |
product of a worker in Ci,j(=1%l) will be less than or equal to the -
marginal product of a worker in Ci+1, 3 (d+1)’ ﬂij = 1 when ¢ij = 0; and

ij = 1- (the contribution of capital to the national preduect).

.

5Inthis model, it should be noted, the change in income from adding

one more person to an occupation requiring a higher level of education than
the job the person held previously (termed the "job substitution elasticity"

by Tinbergen) is « in the short run.
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6Such a test seemed essential to Tinbergen, given the very
high elasticities of substitution (from -8 to over -200) presented by a

number of other researchers.

7It should be noted that Tinbergen's projected relative
wage falls below unity for the Un#fted States by 1890 or 1990--an

unexplained and improbable result,

8Obviously, "acceptance”" depends on the extent to which an approach
or results are "convincing" or "persuasive", which is ultimately a
personal matter. A point that is unconvincing to.-one reader may well

be patently obvious to all others.

9For example, in the United States,.public social welfare expendi-
tures rose from 4.3 percent of GNP to 8.8 percent between 1964 and 1972,
accounting for the bulk of poverty reduction and reduced inequality
during this périod. As 'a result, the change in inequality in the dis- -
tribution of total income over time was in the opposite direction from
the change in inequality in the distribution of earned income. In the
countries of western Europe, the share of transfers in total income is more

than twice as. large.

10Recent research by Roberti indicates that the relationship of
economic growth to income inequality in the postwar period is overstated
by relying on single-valued measures of overall inequality, and especially
by single-valued measures of inequality that are concerned with only
the top one-half of the distribution. Fxamining trends in inequality
decile by decile in 6 developed Westermn economies, he finds that "the

deciles which fall below the national mean income... appear to have a
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higher risk of bécoming more unequal than the declles with income greater
than the mean income," and that "growth produces a reduction in the shares
of both the lowest and the highest deciles." . Moreover, ‘it should be noted
that his data measure total (i.e., after transfer) money income. Thurow
(1975) also presents evidence indicating a small relationship between

wage differentials and economic growth in postwar United States (page 58)..
1lIndeed, in the U.S. context. it is not even clear that' the
concept of the number of years required for a'job is a meaningful one.in
the large majority of job matches. .See'Thurow (1975) for a further dis-
cussion of thié.
lend, as Dresch and ﬁdugherty ﬁave ﬁofed, problems of collinearity
and the impesition of still other restrictions on the production function

leave these estimates open to serious question.
13 ‘
See Thurow (1975), pages 58 and 62 ff.

14The result led them to conclude that "the possibilities of sub-
stitution between secéndary— and higher-education graduates are much
greater in developed than in underdeveloped countries" (page 789), where
the elasticity was found to be in excess of 2,

15Or, alternatively, on a cross—sectional regression based on 4 obser-
vations.

l60n the basis of such a model, Dresch projects that the ratio of
the wage of college graduates to noncollege graduates in the United ..
States will fall from 1,60 in 1970 to 1.39 (in 1989; a decrease of about

13 percent compared to Tinbergen's projected reduction of from

19 to 34 percent, ///
- ’ (/

< ),
| L7 6
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17For example, the implications of an increase in education (or a

reduction in its inequality) on education group wage differentials are
rather different in Thurow's job competition model than in Tinbergen's
(Thurow, 1975). It is apparently the dependence of the supply of

skills on the demand for them through employer allocation of on-the~job
training invéstments that causes the reversal of results. Should not the

implications of this linkage fior Tinbergen's results be considered?
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