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Abstract

The literature on wage inequality lacks a consistent measure of skill-intensity
of occupations, which could be used to investigate recent evolutions it the labor
market. This paper proposes such a measure. Instead of using occupation-specfic
average educational achievement or skill wage premia, like many studies do, I
work with occupation-specific relative productivities of more to less skilled work-
ers. In the setup where differently skilled workers are not perfect substitutes,
measurement of relative productivities requires estimation of substitution elastic-
ities. I propose a strategy to consistently estimate occupation-specific elasticities
of substitution using March CPS data from 1983 to 2002. These are further used
to calculate occupation-specific relative productivities of college to high school
graduates, which are argued to capture the skill-intensity of occupations. As an
illustration, this measure is applied to test the modified skill-biased technological
change hypothesis as proposed by Autor et al. (2003, 2006, 2009).
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1 Introduction

Recent literature has achieved a consensus that not only supply but also demand side
of the labor market is heterogenous. First, workers can produce different value added
performing different jobs; and second, the structure of jobs present in the market changes
over time Thus, to understand the evolution of wages and the demand for labor it is useful
to investigate the labor market partitioned into individual occupations which capture
heterogenous tasks and skill requirements. The necessity of this approach is to have a
measure of skill contents of occupations. Ideally, one would like to know which skills and
with what intensity are required to correctly perform the job of individual occupations.
For a simplified analysis it is enough to have an index representing skill-intensity of
occupations that would order them from easy to learn, repetitive and automatic to

those requiring fast decision-making and difficult to learn skills.

A natural approach is to take advantage of skills, abilities and work activities associ-
ated with occupations as reported by O*NET (replacing the Dictionary of Occupational
Titles - DOT). This dataset is widely used in the literature in the context of income
inequality (Autor et al. 2008), overeducation (McGoldrick and Robst 1996) and other.
It constitutes a very useful, comprehensive source of information about occupations.
The disadvantage of this database is its rigidity and nontransparency. Originally, DOT
was updated, on average, every 4-5 years. O*NET is updated continuously, however,
new occupation descriptions always depart from the previous ones and I am not aware
of any clear algorithm governing the assessment of skill requirements, what could lead
to some inconsistencies. More tractable alternatives have been offered by researchers.
Some studies use occupation-specific average years of schooling as a proxy for their skill
content (Goos and Manning 2007, Autor et al. 2006). This approach is transparent and
accounts for short-term changes in occupations’ characteristics. On the other hand, it
uses an implicit assumption that employment structure reflects the level of skill require-
ments, which does not have to be the case, especially in the fast-changing occupations.

Average years of schooling as a measure of education requirement is, for example, used



by Pryor and Schaffer’s (1997) to analyze of the fraction of college graduates under-
utilizing their skills, i.e., working in the so called "noncollege" occupations. This line
of research, strongly relying on having accurate requirements of occupations, offers one
more measure of the skill intensity of occupations. Gottschalk and Hansen (2003) argue
that the occupation-specific college-high school wage gap reflects the relative productiv-
ity of college and high school graduates and as such could be used to order occupations

according to their skill intensity.

As mentioned above, Gottschalk and Hansen (2003) propose to order occupations
according to a parameter of their production function - the relative productivity of
college to high school graduates. Although these authors use the estimate of relative
productivity for a binary classification of occupations into "college" and "noncollege",
it could be utilized in its whole continuum as a measure of skill contents of occupations.
Relative productivity of more to less skilled workers directly reflects utilization of skills in
given occupation’s production technology and, as such, it offers a consistent and objective
measure of occupation-specific skill-intensity. In this study I propose a methodology
to calculate this measure. It is important to note that, as opposed to Gottschalk and
Hansen, I do not treat college and high school graduates as perfect substitutes. Although
this assumption significantly simplifies the analysis, it is questionable - there exist many
studies estimating both the short-run and long-run elasticity of substitution between
more and less educated labor in the whole U.S. economy to be around 1.4.! This is not
possible to obtain in the setup where the majority of occupations interchangeably use

both types of workers.?

In this study I extend the methodology proposed by Gottschalk and Hansen (2003)
to allow for finite within-occupation elasticity of substitution between high school and

college graduates. Following the common practice in the literature, I assume that

Ciccone and Peri (2005) offer a good review of these.
2Gottschalk and Hansen allow for occupations which can employ only college graduates (e.g. medical

doctors or judges) by setting productivity of the other skill group to zero at these occupations.



occupation-specific production function is of constant elasticity of substitution (CES)
type and use a modification of the approach proposed by Card (2001) to estimate the
elasticity parameter. Calculation of occupation-specific relative productivity of college
to high school graduates is then straightforward. In this way a new measure of skill
contents of occupations is produced. It may fit applications in many contexts. The ex-
amples presented in this paper include the replication of Gottschalk and Hansen analysis
of the fraction of college graduates employed in “noncollege” occupations and testing

the modified version of the SBTC as proposed by Autor et al. (2003, 2006, 2008).

The rest of this text is organized as follows. In the next section I present a model of
workers allocation across occupations characterized with different skill-intensity used fur-
ther for empirical analysis. Section 3 describes econometric procedures used to identify
occupation-specifc elasticities of substitution between college and high school graduates
which then allow to estimate skill-intensity of occupations. Next section presents results
of these estimations. In section 4 I use the estimated occupation-specific skill-intensities
to test the modified version of the SBTC and analyze the evolution of the fraction of

college graduates in “noncollege” occupation. The last section concludes.

2 Theoretical specification

I argue that the within occupation relative productivity of college to high school grad-
uates, where college graduates represent highly skilled labor and high school graduates
represent less skilled labor, could be used as a proxy for occupation-specific skill-intensity.
Let me illustrate this using a relatively general occupation-specific production function,

a CES aggregate of college- and high school-educated labor, as specified in Equation (1).

- NN
Y; =F; <(aCjLCJj + O‘NjLJ\;;)w) ’ (1)
where Y is the amount of output produced by occupation j, L¢; is the number of college

graduates, Ly; is the number of high school graduates employed in occupation j, and 7j
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is a parameter describing substitutability between these two labor types.® In this con-

text, S%NJ describes the occupation-specific relative productivity of differently educated
J

workers.? In occupations where this parameter assumes high values, college graduates

are much more productive than high school graduates, what could be attributed to the

skill difference between differently educated workers. That is why z% describes skill-

intensity of an occupation. It tells us how crucial college-gained skills® are for the tasks

performed within a specific occupation.

Under the simplifying assumption made by Gottschalk and Hansen (2003), i.e. when

v; =1, Z% is fully reflected in relative wage of college to high school graduates paid
J

by occupation j. The assumption that differently educated labor can be perfectly sub-

stituted within an occupation reduces Equation (1) to Y; = Fj (ac¢jLcj + anjLn;).
Rearrangement of first order conditions gives z% = Z—z’ This is why Gottschalk and
J J

Hansen categorize occupations according to the college wage premia which they pay. In
the setup where college and high school graduates are allowed to be imperfect substi-
tutes, one needs to know the elasticity of substitution to calculate occupation-specific

relative productivity.

In this section I outline a theoretical model describing allocation of more and less
educated labor across occupations characterized by different skill-intensity and different
substitutability between skill types. This model explains why observationally similar
people are found in different (and differently paying) occupations. It also provides a
baseline for an econometric specification used to estimate occupation-specific elasticity

of substitution between college and high school graduates.

1
T—v;°
4Let me note that parameters ac; and an; capture both the ralative income shares and productivi-

3The elasticity of substitution is o; =

ties of college and high school graduates. What actally matters, is their relative value, ZJ'“;J (see Card and
J
1

DiNardo, 2002, for a more detailed discussion), so I could actually write Y; = F} ((aj L’(yjj + L?VJJ) v

I keep the notation as presented in the text to be consistent with Gottschalk and Hansen (2003).
?College-gained skills are assumed to be mainly nonroutine.



2.1 Demand for labor

Let us assume that the economy produces one uniform good which sells at price p. This
good is produced using J different occupations with production technology described by

a twice-differentiable function G(-):
Y =G (L1, Lo, ..Ly) .

Each occupation could be described as a technology aggregating two labor types:
college and high school graduates. The "output” of occupation j is a labor aggregate L;
being a CES aggregate of college- and high school-educated labor. Occupations differ

[e7

by their skill-intensity (ai) and the elasticity of substitution between college and high

Nj

1

school graduates (0; = W) The production function used by occupation j could be
J

summarized in the following way:
_ S
L= (O‘Cngjj + aNjL?vjj) b (2)

where L¢; and Ly; are the amounts of college- and high school-educated labor employed
in occupation 5.

In a competitive market, under the above-specified functions, wages of each education
group in occupation j should be equal to their marginal product, what is expressed by

these first-order conditions:

oy oL, oY

-1

— - L
Wi = Por,ore,  Por, it
OV OL; _ Y
Wi = = ani L. .
Ni= Par oLy, Par, NN

J

These equations lead to formulation of the relative wage of college to high school

wej _ agy (LNa)Hj (3)

wyn;  an; \ Lej

graduates in occupation j:

6Under the assumption that each worker works the same amount of hours, L¢j and Ly represent

the count of workers of each education level employed in occupation j.



which, after rearrangement and substitution of o; = 1%_, gives
J

Lo : :
In (ﬁ) =o0;ln (%) —o;ln (%) : (4)
Ly; N W

Equation (4) describes the relative demand for labor in occupation j. It depends
on relative wages of the two education groups and their relative productivities within

occupation j.

2.2  Supply of labor

Let us assume now that there are N¢; college-educated workers and Ny, high school-
educated workers who could potentially supply labor to occupation j (N¢; and Ny;
describe labor market specific to occupation j). These numbers capture all workers
who would supply labor to occupation j under favorable labor market conditions, i.e.
if the wages offered there were high enough. We observe just some of these people
actually working in occupation j because of their heterogenous preferences towards job
attributes - workers differ in their reservation wage. The notion of occupation-specific
labor markets, introduced by Card (2001), pins down the observation that workers can
switch occupations, as a reaction to productivity shocks affecting these occupations,
however, they are limited to occupations within their specialization. With that in mind,

I define the supply of labor to occupation j to be log-linearly dependent on wages:”
L¢;
In (N—C‘i) = B;Inwg; (5)

In (NNj) = B;lnwy;.

Log-linear aggregate labor supply functions are commonly used when describing

supply of workers to different units of production, usually occupations (Card 2001,
Gottschalk and Hansen 2003). The occupation-specific elasticity of supply, 3; > 0,

represents workers’ aggregate preferences towards occupation j. It is assumed to be the

"Let me note that jL\,g] and i,z L are restricted not to exceed 1, what is not captured by the presented
J J

functions. I do not incorporate these restrictions, because in reality they never bind.
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same for each education group within the occupation-specific labor market. This as-
sumption is crucial for the model to have a closed-form solution. Although at first sight
questionable, it actually finds support in the literature saying that these are gender and
specialization (not education level) that are major determinants of preferences towards

job attributes.

The above specified supply functions can be combined into one equation describing

the relative supply of labor into occupation j:
Le;  Nej
i (/52 ) = am (1)), ©)
Ly;" Ny WN;

2.3 Equilibrium

Equations (2) and (4) represent the relative demand and supply of labor for occupation
7. Equalizing supply with demand, and rearranging, we arrive at the system describing

the equilibrium relative wages and relative employment in each occupation:
wej ) — _% acj ) _ _1 Nej
In <w—N§) = Uﬁfﬂ In (aNj) O_j+6‘ln (Mvj) "
In(fer) = 20 | (2e) 4 In (e
Lnj o;+B; an; o +ﬁ N

Let us note that both relative wages and relative employment depend on the occupation-

specific supply factors (total relative amounts of college- and high school-educated work-
ers in occupation-specific labor markets) and demand factors (relative productivity of
college and high school graduates). The shape of these dependencies is described jointly
by parameters of occupation-specific elasticity of labor supply and elasticity of substi-
tution between the two labor types.

The system derived above relies strongly on the functional forms assumed. Never-
theless, these are the most widely used functional forms, CES production function and

log-linear supply function, which constitute a good baseline for this study.



3 Econometric approach

To estimate the parameters of the above presented model, let us analyze the economy,

as described in the previous section, in several consecutive periods (¢). In each period

occupation-specific labor markets, ]J\\;Iiji, are different (new graduates enter labor mar-
kets, some people leave to retirement, etc.) and the relative productivity of college to
high school graduates changes (due to the SBTC and other shocks). Thus, in each year
we observe different equilibrium values of occupation-specific relative wages and employ-

ment. This variation could be used to identify the system of equations as presented in

(7).

To completely specify the model, let us note that the relative productivity of la-
bor varies over time and across occupations. It consists of three unobservable com-
ponents: occupation-specific (characteristic to a given occupation, constant over time),
year-specific (common for all occupations) and occupation-year specific effects, what can
be expressed as In (%ﬁ) = ¢, + & + €;;. Using this notation, the system (7) could be

rewritten as the following econometric model:

wojt\ . 0i 1 Neji g 9

{ln (wth> o3 +8;50 T 5i+B; n (Nth) * U'+B~€t T L
Leje | . 94B; g Ncjit 0B ’

n (Lth> C ot & T ai+B,; In Nt + aj +,3 €t oj+B, €t

which, for simplicity, could be written as

{ln <%> :Cj()_'_leln( C]t) + v + vy

: (8)

L¢jit
ln(Lth)— ‘70+d‘]1].:[1( >+/’Lt+l’b‘7t
where cjo = —2rg), Cj1 = — =, U = =gy, Vjs = —2r€
70 — +5 7y G51 — Uj"rﬁj’ - a; _,_5 ty Yjs — UJ+6~ jt
B gj ]6 ]B
and djg 745, —7.%j» d —Uj+5j’ He = o485, — &, Hijs = 718, —5.Ejt-

This model describes the simultaneous determination of occupation-time specific rel-
ative wages and relative employment as the function of occupation-time specific relative
labor markets. Let us note that the occupation-specific elasticity of substitution between
college and high school graduates, o;, could be expressed as —%. Thus, consistent es-

timation of c/ﬁ and c/l]\l allows for identification of 7;.
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It is important to note that direct estimates of c;; and d;; are likely to be biased
upwards because of the endogenous nature of occupation-specific labor markets. As a
result of a positive skill-biased productivity shock affecting occupation j, relative wages
and relative employment in this occupation increase. At the same time, however, more
college graduates enter this occupation-specific labor market, as they see a possibility of
high returns to education there. In the existing literature, such problem is commonly
dealt with by assuming that the time evolution of relative productivity is log-linear (Katz
& Murphy 1992, Card & DiNardo 2002, Autor et al. 2008), i.e. that ¢, + ¢, can be
approximated by a linear time trend. This does not capture all the unobservable shocks
to relative labor productivity, however, it captures the ones that can be expected by

workers and thus influence the structure of the occupation-specific labor market.

Finally, to identify the above system, we need to observe a variation in the relative
wages and relative employment as a reaction to changes in the structure of occupation-
specific labor markets. This reaction might not be immediate and thus year-to-year
changes in relative wages and relative employment might not well reflect the adjustments
to the structure of occupation-specific labor markets. To assure that this causality is
captured, I use 3-year changes in the observed variables, i.e. difference system (8) using

3-year-lags. Hence, I finally estimate:

{Aln (o) = cpam (§22) + et + ¢, o

Loj Ncj ’

Aln (ﬁ) —dyAln (ﬁ) +djt+ €,

where A represents a difference between current and three-year-lagged value of a given
variable, the time trend is included to account for occupation-specific regularities in the

evolution of relative productivity,® and ¢, and £, capture random variations in changes

of relative productivity shifters.

8The evolution of relative productivity (or of the extent of occupation-specific skill bias) could be
accelerating or deccelerating during the analyzed period. Previous analyses of economy-wide evolution
of the extent of skill bias suggest that this measure has been growing at a decreasing rate. If this applies

to occupation j, we expect to see negative estimates of c;jo and djo.



Estimation of this system as a SUR, giving us consistent estimates of ¢;; and dji,

together with calculation of the elasticity of substitution between labor types, ¢, = —2;1,
is presented in Section 5. This Section also shows final calculation of the proposed
measure of occupation-specific relative productivity of college to high school graduates.
Having the estimates of college wage premium, relative employment (calculated as the
weighted average from the data) and the estimates of occupation-specific substitution
elasticity, I calculate the relative productivity as:

@ _ Wait <L(th)_°'ij (10)

QN jit WNjt Lth

This is the measure used in this study to define the skill-intensity of occupations.

4 Data and measurement issues

The data used in this study come from 1983-2002 March CPS (covering earnings from
1982 till 2001). This is the longest time span with consistent occupational data, which
are crucial for my analysis.” Due to a limited number of observations offered by March
CPS, I need to merge three consecutive years to obtain sample sizes allowing to do
occupation-level analysis. This means, that data used to analyze year ¢ are composed
of t — 1, t and t + 1 March CPS samples. Thus, I can effectively analyze years 1983
- 2000. This time period covers the decade of rapid increase in the college-high school
wage gap as well as the later slowdown in the rate of growth in this gap. Thus it should

be enough to capture the interesting phenomena in the labor market.

In order to make my analysis comparable to Gottschalk and Hansen (2003), I apply
the same restrictions to the data as they do. Only male and female workers with at least
a high school diploma and no more than a college degree are included in the sample.

I do not construct college equivalents and high school equivalents, as many studies

9In 1983 CPS started to use the 1980 Census occupation codes. These were later substituted by 1990
Census occupation codes which, however, introduced only minor changes. The 2000 Census occupational

classification introduced to CPS in 2003 differs substantially from the previous ones.
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do. Instead, I focus on occupational allocation of college graduates with no higher
degree as compared to high school graduates not having a college diploma. To avoid the
issue of imperfect substitutability between experience groups, as discussed by Card and
Lemieaux (2001), I concentrate just on recent school leavers defined as individuals with
10 or less years of potential labor market experience.!” Both full time and part time
workers are included in the sample to assure enough number of observations. However,
self-employed individuals are excluded from the sample and so are those with reported
working hours per week being zero or above 98. The earnings measure used in this
analysis is log of weekly earnings defined as yearly wage and salary income divided by

weeks worked last year. I express earnings in 2000 dollars.

I deal with earnings censoring by adjusting the top-coded earnings by the factor of
1.4 times the top-code. Re-coding of occupations due to switch from the 1980 to 1990
Census occupational classification is done according to the scheme proposed by Meyer
and Osborne (2005). Finally, for the earlier years, when March CPS reported the years
of education instead of the highest degree obtained, I keep in the sample the individuals
with 12-17 years of education. Those with 16 or 17 years of education are assumed to be
college graduates. Occupations are defined on 3-digit level. However, some of the 3-digit
categories had to be merged with other 3-digit categories to assure enough sample sizes.

Merging was done according to Gottschalk and Hansen (Table A1).M

March CPS is used to obtain the variables present in the system 9: occupation-time
specific relative wages of college to high school graduates, relative quantities of these two
labor types and the occupation-specific labor markets. College to high school relative
wages are estimated using the log-wage regression widely used to estimate returns to
college. Relative employment is calculated as the ratio of weighted amounts of college

and high school graduates observed in a given occupation in a given year.

10Potential labor market experience is calculated as age — years of schooling — 6.
See Gottschalk and Hansen (2003) for more detailed description of occupations coding and aggre-

gation.
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Occupation-specific labor markets N¢j; and Ny j, need to be defined carefully. They
are composed of all workers who would supply labor to occupation j within period ¢ if
the labor market conditions were favorable enough. In determining this measure, I draw
on Card (2001), who proposes to consider an individual’s occupation as a probabilistic
outcome (7;;) that depends on her underlying characteristics. Under this assumption,
the number of people who could potentially work in occupation j at time ¢ can be
expressed as the sum of 7;;’s across the relevant population. I modify Card’s approach
to fit the analysis with many detaily defined occupations over time (as opposed to 6

broad occupation groups across the US cities).

The first issue is definition of the relevant population. I argue, that potential suppliers
of labor to occupation j can be found within current employees of all occupations from
which we observe workers switching to occupation j. To find these occupations, I look
at occupation-switchers observed in the matched panel subsamples of March CPS.'? As
these samples are too small to capture a reasonable number of switches, I analyze several
consecutive years. I divide the time period analyzed in this study with into 3 intervals:
1984-1989, 1990-1995 and 1996-2001, and use switches observed over the whole interval

to define relevant populations for each year within that interval.

Within the relevant population, defined separately for each occupation and each
education level, I estimate a linear probability model for working in occupation j. I use
6 consecutive March CPS samples (within the time intervals defined above) to estimate

the following equation:
prob(occyy = j) = Xuf + 7wt + vy,

where the dependent variable equals one if an individual ¢ works in occupation j at
time ¢, X;; contains individual demographic characteristics such as gender, age and race,
as well as the region where she lives, ¢ is the time trend, and v;; captures individual

unobservable effects. Then, I estimate the fitted values, 7;;, for each person within

12Gee Peracchi and Welch (1995) for a description of the matching procedure.
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the relevant population. The year-specific sum of these fitted values over the relevant
population represents the occupation j’s specific labor market in the given year. This
measure could be thought of as the number of people that would work in occupation j
in year t if the productivity shocks experienced by this occupation exactly followed the
linear trend. As such, this measure is independent of yearly deviations from the linear

trend.

5 Empirical implementation

In this Section, I present step-by-step results leading towards the estimation of occupation-
specific skill-intensity. As explained in Section 3, the main challenge of this analysis, and
the main contribution of this study, is the estimation of occupation-specific elasticity of

substitution between more and less educated labor.

The first step towards estimation of skill-intensity of occupations involves identifica-
tion of occupation-specific labor markets. I follow the strategy outlined in Section 4 to
measure the number of college and high school graduates who would work in each occu-
pation in each analyzed year under perfect conditions (i.e. if wages were high enough).
A complete list of these estimates is available on request. Here, I present a sample of

occupation-specific labor markets.

Having all the necessary measures, I proceed to the estimation of system 9 for each of
90 occupational categories and record the estimates of ¢;; and d;;. For many occupations
these were found to be not statistically different from zero. These are plausible values. c¢;j;
is expected to be zero for occupations where college and high school graduates are perfect
substitutes (0; = 0o) or where workers supply labor perfectly elastically (3, = 00). In
the latter case, also d;; should be zero, while in the former, d;; is expected to be one.
This property can be used to distinguish between these two cases. Additionally, d;; is

expected to be zero for occupations where it is impossible to substitute between college

13



and high school graduates (o; = 0). For all other occupations the substitutability
between workers with different education levels is positive and finite. The first column

of table 77 reports the estimated of elasticities of substitution between college and high

~ i
school graduates (7, = —%)
The estimated elasticities of substitution can be further used to calculate occupation-
time specific relative productivities of college to high school graduates — the measure of
skill-intensity of occupations — using equation (10). The point estimates of this measure

for years 1984 and 2001 are presented in columns 4 and 5 of table ?7?.

6 Applications of the measure of the skill-intensity
of occupations

The measure of skill-intensity of occupations derived in this study has multiple appli-
cations. This section will presents two of them: testing the modified version of the
skill-biased technological change and measuring the fraction of college graduates em-

ployed in “noncollege” occupations.

6.1 Testing the modified version of the SBTC

The modified version of the SBTC hypothesis was proposed by Autor et al. (2003, 2006,
2008) to explain the observation of polarization of the labor market in the last decade of
the 20th century. This phenomenon is presented in Figure 1. One can see that between
1984 and 1994 real wages grew significantly in the high end of wage distribution, while
they almost stayed unchanged in the low end. Between 1991 and 2001, real wages grew
in both high and low ends of the distribution, while they remained unchanged in the
middle.
Note: Adopted from Autor et al. (2006)

14



Figure 1: Changes in occupational wages by occupational wage percentile.
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Autor et al. (2003, 2006, 2009) suggest that the observed pattern could be explained
by a modified version of the SBTC. It assumes that new technologies complement work-
ers in high-skilled tasks, substitute for them in middle-skilled tasks and are neutral
to workers performing low-skilled tasks. This explanation could be tested by measuring
the average skill-intensity of occupations characterized by different rates of wage growth.
Under the modified SBTC hypothesis, the highly skill-intensive occupations should be
growing, the “frozen” occupations should be characterized by average skill-intensity,
while occupations with low skill-intensity would be the ones which also experience a
wage growth. I use the estimates of skill-intensity of occupations obtained in the previ-
ous section to check this hypothesis, what is presented in Figure 2.

Note: Calculations were performed using the sample as described in Section 4.

One could see that Figure 2 mimics Figure 1. This suggests that the skill bias of
technology in the 1990’s followed the pattern as suggested by Autor et al. (2003, 2006,
2009).
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Figure 2: 1984-1994 and 1991-2001 changes in occupational skill-intensity by earnings

percentile.
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6.2 College graduates in noncollege occupations

Skill-intensity, as defined in this study, provides an alternative measure on the basis
of which occupations could be classified into “college” and “noncollege”. Using skill-
intensity, as compared to the wage premium, as Gottschalk and Hansen (2003) do,
allows to recognize whether an occupation values college-gained skills independently from

" interest in that occupation. Thus, in turn, avoids misclassifying occupations

workers
very popular or very unpopular among college graduates'?® leading to underestimation

of the fraction of college graduates working in “noncollege” occupations.

To illustrate how usage of skill-intensity of occupations changes conclusions con-
cerning employment of college graduates in “noncollege” occupations, I replicate the
analysis of Gottschalk and Hansen (2003) using their and an mine method for classify-
ing occupations. For the purpose of assuring comparability, I define as “college” all those
occupations where college graduates are at least 10% more productive than high school
graduates. As explained above, my classification is expected to differ from Gottschalk
and Hansen’s classification in those occupations which are skewed towards employing

one labor type (i.e. they employ many college graduates or many high school graduates).

13The very popular occupations could me missclassified as “noncollege”, while very inpopular occu-

pations could be missclassified as “college”.
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This could lead to different conclusions concerning the evolution of the fraction of college

graduates working in “noncollege” occupations.

Figures 3 and 4 present a comparison of the two approaches. One can see that basing
the analysis on skill-intensity of occupation reveals a different pattern of the evolution

of college graduates’ propensity to work in “noncollege” occupations.

Figure 3: Probability that a college graduate works in a “noncollege” occupation (1984-

1995)
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Note:This is a replication of Gottschalk and Hansen (2003) analysis. Slight differences
between this and the original figure might result from different sample selection.
Note:This graph was obtained using a classification of occupations into “college” and “non-

college” based on occupation-specific skill-intensity.

7 Conclusion

In this study I propose a methodology for determining skill-intensity of occupations. I

argue that a good proxy for occupation-specific skill-intensity is the relative productivity
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Figure 4: Probability that a college graduate works in a “noncollege” occupation (1984-

1995)
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of college and high school graduates. When estimating this measure, it is important to
take into account occupation-specific elasticities of substitution between the two types
of workers, which in many studies is ex ante assumed to be infinite. Interestingly, I find
that many occupations are characterized by imperfect substitutability between college

and high school graduates.

The proposed measure of skill-intensity of occupations has multiple applications.
This paper presents two of them. I show that this measure could be used to test the
modified version of the SBTC and to analyze the evolution of the fraction of college

graduates working in “noncollege” occupations.
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Table 1: Estimates of occupation-specific elasticities of substitution between college and

high school graduates and the imputed relative productivities.

—_—

Occupation group 7, %1%4 %2001
Public administration inf  0.0688  0.1132
Financial managers ? 99 99
Managers, marketing and advertising inf 0.4101  0.2890
Real estate managers inf  0.5279  0.4445
Miscellaneous managers and administrators 4.3808 0.0548  0.2267
Accountants and auditors inf  0.2724  0.3786
Miscellaneous financial officers ? 99 99
Personnel, training, and labor relations specialists inf  0.2552  0.3056
Purchasing agents and buyers 1.8931 -0.1859 -0.1974
Miscellaneous management-related occupations 0 99 99
Architects 0 99 99
Miscellaneous professional specialty occupations ? 99 99
Engineers, n.e.c. 0 99 99
Electrical and electronic engineers 0 99 99
Mathematical and computer scientists 0 99 99
Biological and life scientists 0 99 99
Health diagnosing occupations 0 99 99
Registered nurses 0 99 99
Health assessment and treating occupations, n.e.c. 0 99 99
Therapists, n.e.c. 0 99 99
Speech therapists ? 99 99
Postsecondary teachers 0 99 99
Prekindergarten and kindergarten teachers 2.5942 0.1442  0.3453
Elementary school teachers 0 99 99
Secondary school teachers 0 0.0881 0.3947
Special education teachers 7 0.8300 0.5612
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—

Occupation group o %1984 %2001
Counselors, librarians, archivists, and curators inf  0.2452 0.3751
Social workers inf  0.1142 0.3267
Recreation and religious workers 1.6399 -0.8768 -0.1551
Lawyers 0 99 99

Judges 0 99 99

Designers 10.1734  0.1953 0.3206
Editors and reporters 0 99 99

Writers, artists, and related workers, n.e.c. 0.4319 -1.8839 -0.5064
Painters, sculptors, and photographers inf  0.0614 0.3375
Public relations specialists, announcers, and athletes ? 99 99

Clinical laboratory technologists and technicians inf  0.2632 0.3379
Health technologists and technicians 1.3102 -1.5537 -1.2643
Engineering technologists and technicians inf  0.1016 0.2087
Drafting occupations, surveying and mapping technicians inf  0.1364 0.1918
Science technicians 0 99 99

Technicians, n.e.c. inf  -0.0002 0.2750
Computer programmers 0 99 99

Legal assistants 0.4683 -1.8341 -1.5472
Supervisors and proprietors, sales occupations inf  0.2758  0.4007
Insurance sales occupations 0.5904 -1.3661 -0.9246
Real estate sales occupations inf  0.0295 0.1492
Securities and financial services sales occupations 0 99 99

Sales occupations, advertising and other business services  0.7181 -0.8158 -0.1829
Sales representatives, commodities except retail 0.1414 -5.3719 -1.8346
Sales workers, retail 0.3100 -6.6586 -4.8179
Cashiers 0 0 0
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Occupation group o %1984 %2001
Sales-related occupations 0 0 0

Supervisors, administrative support occupations inf  0.4030 0.1699
Computer equipment operators inf  0.1023 0.3617
Secretaries inf  0.0858 0.1136
Stenographers and typists inf  0.1442 0.1901
Information clerks 0 0 0

Records processing occupations, except financial 2.5496 -0.6468 -0.4734
Financial records processing occupations 0.7010 -3.0858 -2.5941
Administrative support occupations, n.e.c. 372995  0.1758 0.2036
Mail and message distributing occupations 0 0 0

Material recording, scheduling, and distrib- uting clerks, n.e.c. inf 0.2394 0.2812
Insurance adjusters, examiners, and investigators 0.9347 -0.7328 -0.7807
Miscellaneous adjusters and investigators 0 0 0

General office clerks 0 0 0

Service occupations, n.e.c. inf  0.2160  0.0640
Child-care workers inf 7 0.2556
Protective service occupations inf  0.1639 0.3702
Police and detectives 1.4033 -1.0504 -0.7550
Food preparation and service occupations 0 0 0

Waiters and waitresses inf  0.0192 0.2292
Cooks 0.6865 -4.4781 -3.9778
Dental assistants and health aides 0 0 0

Nursing aides inf  0.3209 0.3587
Cleaning and building service occupations inf  0.2910 0.1241
Farm occupations 0 0 0

Agricultural, forestry, fishing, and hunting occupations inf  0.2465 0.4451
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—

Occupation group G % » % o
Mechanics and repairers, vehicle and industrial machinery 0.4115 0.0914 0.2728
Other mechanics and repairers 0.2024 0.0596 0.2926
Construction trades, n.e.c. 0 0 0
Carpenters, electricians, and painters 0 0 0
Extractive and precision production occupations 0 0 0
Supervisors, production occupations 0 0 0
Machine operators 0 0 0
Fabricators and assemblers, miscellaneous production inf 0.1108 0.2103
Transportation and material moving occupations 0 0 0
Handlers and laborers, n.e.c. 0 0 0
Freight, stock, material handlers, and service station 0 0 0

Note: An estimate of zero elasticity of substitution could be a result of having very few obser-

vations of one type of workers within occupation.
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