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Abstract

The rise of women in market work improved the allocation of talent economy-wide, but
it also drained talent from teaching, the sector that produces future human capital. Using
Swedish administrative records linked to standardized test scores measured in grade 6, we
show directly that selection into teaching deteriorated: among college-educated women, the
ability distribution of future teachers shifted left across cohorts, with the decline concentrated
in the upper tail. U.S. data display consistent patterns in participation, occupational shares,
and relative wages. We develop an occupational-choice model in which women sort across
home production, teaching, and market work, and schools recruit using a common wage and a
minimum skill requirement. The model distinguishes two forces: falling barriers to women’s
market work lower average teacher quality even in the efficient allocation, while compressed
teacher contracts create an additional distortion. Quantitatively, declining barriers explain
about half the observed deterioration in teacher selection and generate large welfare gains, but
contract frictions impose additional losses of 2 to 3 percent.
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1 Introduction

The rise of women in market work is one of the largest structural changes in postwar
advanced economies. As Hsieh et al. (2019) showed, the reallocation of female talent into
market occupations raised aggregate output substantially. But for much of the twentieth
century, teaching was one of the few high-skill occupations open to women at scale. As
barriers elsewhere fell, talented women moved into other professions, improving the
allocation of talent in the rest of the economy while potentially degrading the sector that
educates the next generation. This paper asks how large that trade-off is: how much of the
decline in teacher quality reflects efficient reallocation, and how much reflects additional
distortions from the way schools set pay?

Our most direct evidence comes from Sweden. We link administrative records on adult
employment and earnings to the UGU survey, which measures standardized test per-
formance in grade 6, well before educational and occupational choices are made. Among
college-educated women, the test-score distribution of future teachers shifts markedly
to the left across cohorts. The decline is visible throughout the distribution, but is most
pronounced in the upper tail: women above the 75th, 90th, and 95th percentiles of the
ability distribution are dramatically less likely to teach. The corresponding changes for
men are materially smaller. This is direct evidence that the reallocation out of teaching is

driven by selection, not just by headcount.

The Swedish wage data point to a clear mechanism. The earnings distribution for college-
educated women outside teaching shifted steadily to the right relative to teachers, while
teacher wages remained strikingly compressed. U.S. data from the CPS display consistent
long-run patterns: female labor force participation rose sharply, the share of college-
educated women in teaching fell by more than half, and teachers’ relative wage premium
largely disappeared. But the data alone cannot tell us how much of the decline in teacher
quality is the efficient counterpart of lower barriers—high-ability women should move into
other occupations as their outside options improve—and how much reflects an additional
distortion from school systems that recruit through compressed contracts rather than

paying teachers their marginal product.

More broadly, the data alone cannot tell us how much of the observed change reflects a
fall in average barriers to women’s work versus a fall in barriers at the top of the skill
distribution, or how large the resulting effects are on teacher quality, teaching input, and

aggregate welfare. Answering those questions requires a model.

We therefore build a model of occupational choice in which women sort across home pro-
duction, teaching, and market work based on correlated abilities across sectors. Teaching
matters because it is an input into human capital production, while market work matters

because falling barriers improve the allocation of talent in the spirit of Hsieh et al. (2019).
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The model allows us to separate these two forces. It isolates the efficient reallocation of tal-
ent that occurs as women’s market opportunities improve, and it measures the additional
distortion that arises because teachers are hired under compressed public-sector contracts

rather than paid their marginal product.

We first characterize the allocation chosen by an unconstrained planner. We then study
a constrained planner who must recruit teachers using a realistic contract: a common
teacher wage together with a minimum skill requirement. This contract captures a central
institutional feature of education systems in practice. Schools do not typically pay each
teacher her marginal product, and that restriction matters for how the teaching sector

responds when women’s outside opportunities improve.

The model delivers a sharp distinction between two forces. First, lower barriers to women’s
market work can reduce average teacher quality even in the efficient allocation. As market
opportunities improve, some high-ability women should optimally move out of teaching.
A decline in teacher quality is therefore not, by itself, evidence that talent is becoming more
poorly allocated in the aggregate. In this sense, the pre-1970 teaching workforce may have
been unusually positively selected precisely because women faced limited alternatives
elsewhere. Second, compressed teacher contracts create an additional distortion. When
teaching ability and market ability are positively but imperfectly correlated, a flat wage
with a minimum cutoff cannot generally implement the first-best allocation. Some women
who should teach are drawn into the market, while others remain in teaching only because

the contract is too blunt to target talent efficiently.

This perspective differentiates our paper from Hsieh, Hurst, Jones, and Klenow (2019).
Their central insight is that lower barriers to women and minorities improve the allocation
of talent across market activities and raise aggregate output. We study the consequences
of the same reallocation for a regulated sector that produces future human capital. The
point is not simply that teaching shrinks as women gain opportunities elsewhere. The key
margin is selection. Once one allows for a human-capital-producing sector and teacher
contracts that do not fully reflect productivity, the gains from lower barriers coexist with a
deterioration in the talent composition of teachers.

Quantitatively, we use the model to recover the evolution of labor-market barriers facing
women from observed changes in female participation, the share of women in teaching,
and teacher wage premia. The data imply a substantial decline both in average barriers
and, importantly, in barriers at the upper end of the skill distribution. The model accounts
for roughly half of the observed decline in average teacher quality and selection, and it
replicates the shift in both female wage distributions and teacher versus non-teacher ability
distributions. At the same time, lower barriers generate large welfare gains by reallocating
talent toward market production. The planner nevertheless chooses lower teacher input

and lower average teacher quality relative to the high-barrier economy. Restricted teacher
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contracts generate additional welfare losses of about 2 to 3 percent, and these losses are

larger when contracts adjust sluggishly or when college choice is endogenous.

Our paper is related to several literatures. It connects to work on the macroeconomic
consequences of falling barriers to women’s market work, including Goldin (1990, 2014)
and Hsieh et al. (2019). It also speaks to the literature on teacher quality and its con-
sequences for later-life outcomes, including Rivkin et al. (2005); Hanushek and Rivkin
(2012); Chetty et al. (2014), as well as to work emphasizing the role of women’s outside
options for teacher quality, such as Bacolod (2007). On the education side, our paper relates
to work documenting and interpreting the decline in teacher aptitude as women’s outside
opportunities improved (Corcoran et al., 2004; Hoxby and Leigh, 2004; Stoddard, 2003;
Lakdawalla, 2006; Bacolod, 2007). It also relates to work emphasizing the role of alternative
labor-market opportunities and pay-setting institutions in shaping teacher quality (Loeb
and Page, 2000; Biasi, 2021). Relative to this literature, we bring new linked Swedish
evidence on pre-market ability and embed teacher selection in a macro framework with

human-capital production and restricted teacher contracts.

The rest of the paper proceeds as follows. Section 2 describes the data and documents the
main empirical facts in the United States and Sweden, including the new Swedish evidence
from linked test-score and administrative records. Section 3 presents the model. Section
4 characterizes the efficient allocation and the constrained teacher contract. Section 5
develops the quantitative framework and identifies the evolution of labor-market barriers.

Section 6 presents the quantitative results and policy counterfactuals. Section 7 concludes.

2 Empirical Evidence

This section documents the empirical patterns that motivate the model and discipline the
quantitative analysis. The U.S. data establish a large long-run reallocation of educated
women out of teaching. The Swedish data then allow us to go further by observing
both the earnings distribution and a direct pre-market measure of ability. Taken together,
the evidence points to a deterioration in selection into teaching as women’s outside

opportunities improved.

2.1 Data

For the United States, we use the Current Population Survey Annual Social and Eco-
nomic Supplement (CPS ASEC), available on a consistent basis since 1964. We restrict
the sample to working-age individuals aged 25 to 55. Since almost all teachers have
post-secondary schooling, our preferred U.S. moments focus on women with at least some
college education.
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For Sweden, we combine administrative records on employment and earnings with the
UGU survey (Utvirdering Genom Uppfoljning, or Evaluation Through Follow-up). The UGU
survey provides standardized test scores in grade 6, well before later educational, occupa-
tional, and earnings outcomes are realized, for nationally representative cohorts spanning
the late 1940s through the early 1990s. Linking these test scores to adult registry data lets
us observe the pre-market ability distribution of future teachers and non-teachers. This is
central for our purposes, since it allows us to study selection into teaching directly, rather
than inferring it only from wages or educational attainment.

2.2 Trends in female participation and occupation choice

We begin with the well-known rise in female labor force participation. Figure 1, Panel (a),
shows that U.S. female labor force participation increased from 44.5 percent in 1964 to
77.6 percent by 2000, and has remained close to that level since. Among women with
some college education, participation follows the same pattern at a slightly higher level.
Panel (b) shows that Swedish data display a similar increase in female participation over

the period for which the register data are available.

Figure 1: Female teachers in the labor force
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The second fact is a large sectoral reallocation of educated women out of teaching. Figure 1,
Panel (c), shows that in the United States the share of women with some college in the
labor force working as teachers fell dramatically over time. Using the broad industry
definition, this share declined from 40.6 percent in 1968 to 17.9 percent in 2000. Using the
occupation-based definition, it fell from 29.9 percent to 12.3 percent. Panel (d) shows that
Swedish data display the same broad pattern over the available sample: college-educated
women become steadily less likely to work in teaching. A similar decline is visible for men,

but the level remains substantially lower throughout.

These patterns are important for two reasons. First, they show that the rise in female
participation was accompanied by a large reallocation within the pool of educated women,
not simply by a larger female workforce. Second, they suggest that teaching was one of
the sectors most exposed to the improvement in women'’s outside options.

2.3 Teachers’ relative pay and observed skill declined

The reallocation out of teaching is also visible in the relative skill and pay of teachers.
Figure 2 shows that U.S. female teachers remain more educated than female workers
outside teaching on average, but their relative advantage shrinks markedly over time.
In 1964, female teachers had roughly 4.5 more years of education than female market
workers under the occupation-based definition. By 2000, that gap had fallen to about 2
years. Relative wages display a similar pattern. In 1968, the average female teacher earned
roughly 30 percent more than a female worker outside teaching; by 2020, that difference
had largely disappeared.

Figure 2: Differences in education and wages between teachers and non-teachers
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The Swedish wage data sharpen the same point. Figure 3 compares the real earnings
distribution of college-educated women in teaching and outside teaching in 1993 and 2020.
Early in the sample, teaching paid a clear premium: a large mass of non-teacher wages lay
to the left of the teacher distribution. By 2020, the non-teacher distribution had shifted to
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the right relative to teachers. At the same time, the teacher wage distribution remained
substantially more compressed than the non-teacher distribution. This pattern is consistent
with a world in which outside opportunities for high-skill women improved, while the

teaching sector adjusted only imperfectly because pay remained compressed.

Figure 3: Wage distributions in Sweden
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The contrast with men, plotted in Panels (c) and (d) of Figure 3 is also informative. In the
Swedish data, the corresponding male wage distributions are much more stable over time.
This makes it less likely that the female patterns merely reflect a general deterioration of
school-sector pay relative to the rest of the economy. Instead, the data point to a revaluation

of female outside options in particular.

2.4 Trends in selection into teaching

The main advantage of the Swedish data is that they let us observe ability before labor-
market choices are made. The UGU survey measures standardized test performance
in grade 6, around age 11, long before later education, occupation, or earnings are real-
ized. Linking these scores to adult registry data lets us compare the pre-market ability

distribution of future teachers and future non-teachers within cohort.

Figure 4 shows that among college-educated women the distribution of test scores for
future teachers shifts markedly to the left across cohorts. In the 1948 cohort, future female
teachers are positively selected relative to other college-educated women. By the 1992
cohort, the distribution for future teachers lies to the left of that for future non-teachers.
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Figure 4: Test scores among college educated women
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The change is not confined to the mean. It is visible throughout the distribution and is

especially pronounced in the upper tail.

Figure 5 makes the upper-tail result transparent. Among women above the 75th, 90th,
and 95th percentiles of the cohort ability distribution, the probability of entering teaching
declines sharply across cohorts. Thus the changing composition of the teaching workforce
is not simply about headcount. It reflects a substantial change in who enters teaching,

especially among the most able women.

Figure 5: Selection into teaching over time
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The corresponding changes for men are much smaller. The lower panels of Figure 5 show
this both in the upper tail and in other moments of the ability distribution. They also show
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that the same qualitative result appears in cohort means, medians, and percentile-rank
measures. The evidence therefore points strongly to a gender-specific reallocation of talent

out of teaching, rather than to a uniform decline in selection into the profession.

2.5 Takeways

The empirical section establishes three facts. First, the rise of women in market work
was accompanied by a large reallocation of educated women out of teaching. Second,
relative teacher pay declined and market earnings outside teaching shifted up relative to
teacher wages, while teacher pay remained compressed. Third, direct pre-market measures
of ability show that selection into teaching deteriorated, especially among high-ability

women.

These facts are consistent with improved outside opportunities for women and with a
teaching sector that responds through compressed contracts rather than fully flexible pay.
At the same time, the data alone do not tell us how much of the decline in teacher quality
reflects an efficient reallocation of talent and how much reflects additional contract-driven

misallocation. Answering that question requires a model, which we now turn to.

3 Model

In this section we build a simple static model to study the allocation of women with
different talents into three types of activities: (H)ome production, (T)eaching, and (M)arket
work. We will compare the optimal allocation chosen by the social planner to the private
allocation determined by the market. The allocation determined by the market will be
affected by the two policy instruments available to the government: the teacher wage and
the threshold ability requirement to become a teacher. The government will use these

policy instrument so to minimize the misallocation of talents in the economy.

To focus on the allocation of women across the three activities, we assume that men work
full time in the market. The talent for working at home is the same for all women, and
denoted a'l. The talent for a woman working as a teacher, or in the market, is denoted, al
and aM, respectively, where these talents are distributed according to some multivariate
distribution f(a”,a™), with the corresponding CDF denoted F(a”,a™M).

Human capital For simplicity, we assume that the human capital of women are given.
However, the allocation of women into teaching will affect the human capital of men, and
thus determines how productive men are on the market. More specifically, the production
of human capital in the economy is captured by the following decreasing returns to scale
production function:

z = ArNt (1)
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where At is a positive productivity parameter and where a < 1. We consider decreasing
returns to capture some fixed factor in educational production, such as the school capital
stock. The total effective labor supply of teachers, N, is also central for the human capital

in the economy, and is given by
Ny = // al T (aT,a™)F(da”,da™) )

where T (a”,aM) is an indicator function for becoming a teacher, and takes on value 1 if a

woman with abilities (a”,aM) is allocated to teaching.!

Production Total production is givenby Y = Y1 + Yy, where market output is produced
by both men and women, ie., Yy = Apm(Ny; + Nyy), where Ay > 0, whereas home
prouction, Yy, is produced by women only. For simplicity, we take capital and other inputs
as given, and assume linear production functions in labor for both home and market
production.

Using the effective labor supply of men in market work, N = [[ zaMF(da®,daM) =
SzyM, where yM is the unconditional mean of a™, and of women in market work, N¥ =
[[aM(1 —1)M(al,aM)F(da’,da™), we can write market production as:

Yy = // a" (1 — ) M(aT,a™)F(da”,da™) 4 zu™, 3)
Yy = // <1 — M(aT,aM) - T(aT,aM)> F(da®,da™), 4)
z=Ar (// al T (aT,a™)F(daT, daM))lX. )

where M (a”,aM) is an indicator function that takes on value 1 if a woman with abilities
(aT,aM) is allocated to market work. The term 1 — T, with T > 0, captures that women
face an output loss when working in the market sector. This wedge can in a broad sense

represent that women have been discriminated on the labor market.

If we normalize the price on consumption to unity, we have the market wage per effective
work hour given by wy = A

3.1 Socially optimal allocation

Here we consider the social planner’s allocation of women across home, teaching, and
market work. The planner can’t change the wedge 7, but can allocate women optimally

across sectors besides that. With an interior solution, i.e. one where the planner allocates

1Alternatively, instead of viewing T(aT, aM), and later M (aT, aM) and ’)—l(aT, aM), as indicator functions, view them as
a continues measure of work hours with total hours for each woman normalized to unity, 7 (aT,a) + M (a”,aM) +

H(aT, aM) = 1. The planner, or women, can allocated the total time to the three different activities, T, M and H. The
corner solutions in the allocation of hours are endogenous outcomes.
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some women to all sectors, the social planner’s allocation is given by:

M(1_ A H
1 gT>20-DAn g T~ 2"
T(IZT, IZM) _ = ArapMNg 1 = ArapMNZ 1 (6)

0 otherwise

T

Myja—1_T
1 aM 1) > AN T g M1 1) >

hNE
2]

M(a",aM) = 7)

0 otherwise
and the effective stock of teachers are pinned down by the following fixed point equation:

AszyMN%‘flaT

NT _ /oo . /OAM(l—T) Ele(ElT, aM)dﬂMdaT — g(NT) (8)

ATocyMN%fl

3.2 Optimal constrained policy

In reality in most countries the contract faced by teachers is restricted and often does not
fully reflect the skill level a” of teachers. To incorporate this friction we consider a setting
where the social planner is constrained to offer a simple contract offered to all teachers.
The teacher contract is composed of two instruments: a wage w and minimum required
skill level al 5. All teachers receive the same wage regardless of their productivity at
teaching or their outside option. There is no bargaining.

Women make an occupation decision given their productivity (a’,a™) and the offered

contract (w,al, ;). The decision problem is as follows, for a woman with (a7, aM):

H M

m w1l A 1—- }
Ma% {a P WhaTzaly o AME ( 7)

where the first term captures home production, the second term working as a teacher and

the third term working in the market.

If a” < al;;\, a female worker cannot choose to be a teacher. They choose to work in the
market M = 1ifa > %. Alternatively, if al > aK/HN, the worker first considers choice
between T and M. They prefer M over T if (1 — 7)aM > 7. otherwise they prefer to be
a teacher. Then they compare working with home production. They chooses to work at
home if af > max { Apa™(1 — 1), w}. Notice if w < a! the equilibrium would feature no
teachers.

3.3 Decentralized planner’s problem

Given the household choice problem the planner chooses the policy instruments, (w, ak;;y),
to maximize welfare. This means solving the following planning problem, where the

10
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household choices have been incorporated into the definitions of Y, Yy and Nr.

max Yv+ Yy
LZT w
MIN’

where

T o
Yi = Au(1—1) [ Mg (aT,aM)daMda”
M= Apm( T)O o @ f(a',a™)dada
aM(1-7)

+AM(1—T)/:O

o0

/ . aMf@M,a")daMda”
w

IMIN 7 Ay (=7

+ AmpM Ar (Nr)

T aH
AMIN [ Ay (=
Yy = aH/ / M= f(aM,al)daMda”
0 0

NT:/T

/AM(l_T) al f(aT,aM)daMda®
apm 70

The solution to the planner’s problem is characterized by the following two first order
equations. Firstly, for the optimal minimum skill level.

w
Ap(1—1) /A,Af;_ﬂ aMF(a™, ajypy)da™
. AM(1-1) B

Yy T as women choose M when not allowed in T when a]TV[ T

w
M -1 [Am-7) T M T M
—DCAMAT‘u NT‘X /0 M IZMINF(Q ,aMIN)da

N

-~

Y1 | as men have less HC in M when ‘ZITVI v T

H
Ap(1—-
—|—aH/0 MO p (M T ) daM =0

J/

Yy 1 as women chose H when not allowed in T when a{/I w T

The first line captures the gain from increasing al,,y, by reallocting those that prefer to
work in the market rather than work at home to produce market goods. The second line
captures the loss, whereby human capital fall as al;, is increased because the effective
units of the teacher input into human capital production falls. The third line captures the
gain due to those no longer teaching moving back into home production which produces
af. Note that a” is fixed at a = al;;,; in the distribution, when integrating over a™ in
F(a™, ajy)-

11
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Secondly, is the condition determing the optimal teacher wage.

" F A1)

,al)daT
T
AMIN

Y | as women choose T instead of M when w ¢

+0¢AMAT“I/IMNT(X_1 /T aTF(
a

MIN

w

TN, T _
AM(l—T)'a )da 0

(.

~
Y 1 as men have more HC in M as more women choose T when w 1

The first line captures the loss of output from worker reallocating from the market sector
to teaching. By indifference, the productivity of these workers in the market sector equals
the teachers wage, w = Apa™(1 — 7). The second line capture the marginal gain from
increasing the teacher input into human capital production. This can also be written more
compactly as:

A A ML T B g
/QKAIN(“ MATHERT A W)f(AM(l —7) @ )da
Note that aM is fixed at a™ = % in the distribution, when integrating over a’ in the

FOC.

Finally, observe that the barrier to market production, 7, features in both the first order
conditions. As the productivity barriers facing females decline, it is optimal for the social
planner to choose a new optimal contract for teaching. This is despite the fact that in this
simple case human capital production does not increase female workers productivity in
the market sector.

4 Perfectly correlated ability: a’ = aM =a

In this section we compare the most efficient allocation(s) of talents feasible to a government
with access to two policy instruments to the optimal unconstrained allocation(s) a social
planner would choose. The two policy instruments available to the government are the
wage level of teachers, w, and the threshold ability level to become a teacher, ”1{/1 IN:

As the focus of the analysis is on discrimination, we assume that women and men, on
average, are equally productive in market work in absence of discrimination (y is the
unconditional mean of men’s and women’s ability in market work, and we normalize
this mean to unity for ease of presentation). Also, for analogous reasons, we assume that

the productivity scaling parameter in the production functions is the same for all types

12
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of work and normalized to unity; i.e., AH = AM — AT — 1. 1tis straight forward to relax

these assumptions, and it will not affect the generality of the results.

We will impose some structure on the distribution of talents or, as we often use, abilities.

First, we make the following assumptions about the distribution of abilities:

Assumption 1. The ability to work on the market or as a teacher is the same, al = aM = g, where

F(a), a € Ry, represents the cumulative distribution of a.

Next we will derive the socially optimal allocation(s) of talents, as well as how the policy
instruments can be used to reach the socially optimal allocation(s), both with and without
discrimination. To provide a better intuition for the model, we will discuss the results both
when the human capital is produced under constant and decreasing returns to teacher

input.

4.1 Human capital production with constant returns to teaching (« = 1)
and no discrimination (t = 0)

The results when there is no discrimination against women in market work, T = 0, and

human capital is produced under constant returns to teaching, « = 1, is presented below.

Result 2. Given Assumption1, T =0, and « = 1:

1. the socially optimal allocations of talents are such that women with a < a™ will work at
home, and women with a > a' will either work on the market or as teachers, thus F(a™)
)

women in home production and 1 — F(a'") women work on the market or in teaching,

2. the socially optimal allocations of talents can be obtained by policies (al; ., w) that fulfill:
alyn € [a,a), where a € Ry is the highest ability in the distribution, and w € [0, ] or
alin € 10,a?) and w € [0,a").

The intuition is as follows. First, to allocate women with low ability (women with a < a'?)
to home production is key to obtain the socially optimal allocation when there is no
discrimination and human capital is produced under constant returns to teaching. To
allocate women to teaching or market work, on the other hand, leaves total production
unaffected in this case. When allocated into teaching, women facilitate production by
providing men with human capital to produce, whereas when allocated to market work,
women produce the output themselves, and they contribute equally much to production in

both these activities.®. Thus the social planner is indifferent between allocating women to

2if indifferent between H and T choose H, if indifferent between H and M, choose H, if indifferent between T and M,
choose T or M (strange not going for strict in the last case, but for a reason that is not necessarily good). Also, as there are
many allocations that are possible, one can in itself derive different allocations that are interchangeable by just shifting
what to do in the indifference cases. Those distinctions are not considered here.

3this holds as we have made a number of assumption: men and women are equally productive absent discrimination,

# = 1 and the same for women, A' = 1,i = H, M, T, same mass of women and men, etc.
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market work and to human capital production, which implies that there is a large number

of potential allocations of women that are socially optimal.

The minimum threshold to be able to become a teacher and the teacher wage can be
combined in a number of ways so to reach a socially optimal outcome. For example,
preventing low ability women from becoming teachers by setting the threshold level, al

at least as high as the ability to produce at home, a'?

, assures that low ability women chose
to allocate themselves to home production. Their alternative is to choose market work,
but the wage facing these low ability women on the market is too low for that to be an
attractive option. The teacher wage plays no role for total production in this case as the
choice to become a teacher or work in the market for women has no affect on production.
It is only if the threshold level, a{/{ N 18 set below atl that the teacher wage is needed as a
complement, w < aH, to reduce the incentives for low ability workers to become teachers

instead of working at home.

Notice that it is not important how the mass is allocated in the distribution for the results.
There may, for example, be the case that no women have an ability such that a > a'l. In
this case, simply no women should work at home, i.e., F(a) = 0 in the socially optimal
allocation. Analogously, if no women have an ability such that a > a!?, all women should
work at home. These women are then more productive in home production than if working
on the market or providing men with human capital for market work through teaching.

Below are examples of socially optimal feasible allocations when the government has
access to the policy instruments, a1, and w. For ease of presentation, the upper ability
level in the distribution is denoted @ € R, and the policy instrument al,;; and w are

never set above the upper ability.

o ifall <al \; <a womenwitha € (aff,al;,) will work in the market as they cannot
become teachers irrespective of w, women with a € [al;,;, ] will become teachers if
a < w and work on the market if a > w, thus F (aH ) women in home production, and
F(w) — F(al;;y) in teaching, and 1 — F(w) + F(al;y) — F(a'’) women in market

work, (see Figure 6 Panel a),

o if a;{/HN = g, women with a > af will become teachers if « < w and work on

the market if a > w, thus F(a") women in home production, and F(w) — F(a"?) in

teaching, and 1 — F(w) women in market work, (see Figure 6), Panels b and ¢ for the

H

case when w = @ and w = a", respectively),

e ifal;\, = @, no women will become teachers irrespective of w,* thus F(a'’) women

in home production and 1 — F(a") women in market work (Panel d)

4This statement builds on that if a woman is indifferent between being in M or T, she will choose T. That is, if w = 4,
women with ability 4 are, in fact, indifferent between becoming teachers or work in the market. Here, we assume that
they work in the market.
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o ifal;; < a and w < a, no women would want to become a teacher, thus F(a")

women in home production, and 1 — F(a") women in market work.

Figure 6: Possible allocations with constant returns to teaching
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Notes: in Panel a: policy: w € (afl,a) and al,; € (a*!,2) Women in H, M, T, and M; in Panel b: policy: al,,; = af and
w = 4 Women in H and T; In Panel c: policy: a{/m\, = a" and w = a" Women in H and M; in Panel d: policy:
w € (af,a) and a];;,, = 2 Women in Hand M. In all cases: « = 1, T = 0.

4.2 Human capital production with constant returns to teaching (« = 1)
and discrimination (7 > 0)

The results when there is discrimination against women in market work, T > 0, and

human capital is produced under constant returns to teaching, « = 1, is presented below.

Result 3. Given Assumption 1and T >0, a = 1:

1. the socially optimal allocation of talents are such that women with a < a™ will work at
home, and women with a > a™ will be teachers, thus F(a) women in home production and
1 — F(a™) women in teaching,
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2. the socially optimal allocation of talents can be obtained by a policy that fulfills: a’, = a'l

and w = a.

The intuition is as follows. First, when there is discrimination, and human capital is
produced under constant returns to teaching, the socially optimal allocation is such that
low ability women (women with a < a'?) would be allocated to home production whereas
all women with high ability (women with a < a'?) should be teachers. As women and
men are equally productive in market work in absence of discrimination, the presence of
discrimination is going to make women relatively less productive in market work. It is
therefor better to allocate women to teaching in order for them to provide men with the
human capital needed for market production.

It is straightforward to obtain the socially optimal allocation with the available policy
instruments. The government can attract women to teaching by setting a very high teacher
wage, while at the same time prevent women with the lowest ability from becoming
teachers instead of working at home, by setting the threshold level, a},;,;, equal to the
ability to produce at home, af. See Figure 7 for this case.

Notice that it is not important how the mass is allocated in the distribution for the results.
There may, for example, be the case that no women have an ability such that a > a'l.
In this case, simply no women should work at home, i.e., F(af') = 0 in the socially
optimal allocation. Analogously, if no women have an ability such that a > a'?, all women
should work at home. These women are then more productive in home production than if

providing men with human capital for market work through teaching.

4.3 Human capital production with decreasing returns to teaching (« <
1) and no discrimination (t = 0)

When human capital is produced under decreasing returns to effective teacher input, < 1,
the socially optimal allocation of women depends crucially on the size of the stock of
effective teachers. We define the set(s) of abilities higher than a/, which when women with

these abilities are put into teaching, will generate the optimal stock of effective teachers,
N "jf ’T:O~

Definition 4. Let A_,u = {a:a > a"}and AT ,, C A_u if [af (a)da = AT = N7 |r=o.
We can conclude:

Result 5. Given Assumption1, T =0, a < 1, and A;H exists:

1. the socially optimal allocations of talents are such that women with a < at will work at
home, women with a € A;H will be allocated to teaching, and women with a > all and
a¢ A;H will be allocated to market work.
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Thus, F(a') women in home production, [ wear . fla)da women in teaching, and 1 —
>al

F(a™) — faeA;H f(a)da women in market work.

2. the socially optimal allocations of talents can be obtained by (a’;;, w) that fulfill> al €
[af,a), w € (af,a]®, where a € R is the highest ability level in the distribution, and
7 aF(a)da = =

MIN

To derive a socially optimal allocation of talents, it is again central that low ability women,
women with a < af!, are allocated to home work. Women with high ability, women
with a > af, should be allocated to market work and teaching so that for each of these
women the marginal productivity in teaching and market work is the same. For a woman
with ability a, the marginal productivity in teaching is aa(NT)*~1, whereas the marginal
productivity in market work is a. These productivities are the same though if Ny = N7 =
a7, and this holds for all a. Thus it is optimal to allocate women into teaching until the
optimal stock of effective teachers is reached, and a reallocation of a women from market
work to teaching, or vise versa, will have no impact on aggregate production at that stage.
This is shown in Figure 7 Panel b.

It is also the case that it does not matter if high or low ability women, among women with
a <1, is allocated to teaching. It is clearly the case that if high, rather than low, ability
women, among these women, are allocated to teaching, less women need to be allocated
to teaching. This will, however, not make it more efficient to choose these women as they,
at the same time, are also more productive in market work. Thus, from a social planner’s
point of view it does not matter which women, among women with a > atl that are
allocated to teaching.

From a government perspective with access to the two policy instruments, a%,;,, and w,
there are a number of choices which can generate a socially efficient allocation. It is simply
a matter of choosing a1, and w so to prevent women with a < aff to leave work at home
for teaching and, at the same time, encourage just enough women with a > a'! to become
teachers so that the effective stock of teachers, N7 = (TR |r=0-

Below we provide three examples of policy choices that generate an optimal effective stock
of teachers, while at the same time prevent low ability women to leave home production
for teaching. With these policy instruments, the stock of effective teachers are obtained by
attracting women with abilities in a consecutive order in the ability distribution. However,
it could be either low ability women, high ability, or middle ability women, among women

with a > af, that are attracted into teaching. Notice, however, that the optimal stock of

5Tf an individual is indifferent between home work and market work or teaching, he or she chooses home work, if an
individual is indifferent between market work and teaching, he or she chooses teaching.

®The upper limit on the wage is never set above @ as an assumption rather than anything else. In fact, the wage could be
set above 4. If 2 = @ and w = 4, payments to teachers are at least as high as for market work and all women, including
those with the highest ability, would want to be teachers, considering that we assume that if one are indifferent between
teaching and market work, one chooses teaching.
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effective teachers can only be obtained if there exists a significant mass of women with
their associated abilities in a way that makes this feasible (thatis a € A; 4 need to exist).
It also clear that it is less likely that the optimal effective stock of teachers can be obtain by
restricting the sample of women with a > a!, by excluding women with the highest and

lowest abilities in the teaching occupation.

1
o if al;;y = a!’ and w chosen to fulfill [} af(a)da = a7+, women with a < 4l in
home, and women with a € (a",w] in teaching, and women with a € (w, 4] in market
)

work, thus F(a"') women in home production, F(w) — F(a') women in teaching,

and 1 — F(w) women in market work,

i 1
e if al .\, is chosen to fulfill [T af(a)da = aT< and w = @, women with a < af
MIN fa{/HN f(a) <
in home, and women with a > a]TVHN in teaching, and women with a € (aH, a]{/HN)
in market work, thus F(a"') women in home production, 1 — F(al,;;) women in

teaching, and F(al;;5) — F(a") women in market work,

o ifal, > aland w < 7 so to fulfill f;}ém af(a)da = a™%, women with a < af in
home, and women with a € (af,al ;) together with women with a > w are in
market work, and women with a € [al;,;, w] in teaching, thus F(a’) women in home
production, F(w) — F(al;;,) women in teaching, and 1 — F(a!’) — F(w) + F(al;y)

women in market work,

Figure 7: Solution to the optimal human capital production

al

T _ H T _ _H
amIN = @ amIN = @

(a) Constant returns to teaching (b) Decreasing returns to teaching

Notes: In Panel a: « = 1, T > 0, Policy: “K/HN = gH and % = 4 Women in H and T; In Panel b: « < 1, T = 0, Policy: w
chosen so to get N*, Women in H,T and M A « = 1, T = 0 although aIT\/HN cannot be at a.
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4.4 Human capital production with decreasing returns to teaching (« <
1) and discrimination (7 > 0)

When human capital is produced under decreasing returns to effective teacher input,
« < 1, the socially optimal allocation of women depends crucially on the size of the stock
of effective teachers. This holds also in the presence of discrimination. Define the set of
abilities higher than %, which when women with these abilities are put into teaching, will
generate the optimal stock of effective teachers, N7 |-, in the presence of discrimination.

. ey . X H T .
Definition 6. LetA>% ={a:a> f_—r}andA>£ gA>f_—HTZf

1-7

114

1
)170( = N,;i |T>O

/af(a)da = (1

-7
We can conclude:

Result 7. Given Assumption1, T > 0, & < 1, and AT JH exists:

1-7

1. the socially optimal allocations of talents are such that women with a < 1“_—HT will work at
home, and women witha € AT JH will be allocated to teaching, and women with a > 1“_—HT
1=

and a ¢ AT, will be allocated to market work. Thus, F (%) women in home production,
> A

1-7

aH

Joear . f(a)da women in teaching, and 1 — F({=5) — [ _,r p f(a)da women in market

>{= >{—=
work.
2. the socially optimal allocations of talents can be obtained by (a’;;, w) that fulfill” al €

[%,ﬁ), w € (af,a]8, where a € R is the highest ability level in the distribution, and
1

o

fﬂlTA;N af (a)da = ({%)T=.
To derive a socially optimal allocation of talents, it is again central that low ability women
are allocated to home work. In the presence of discrimination, T > 0, the threshold level
for when women with low ability are equally productive in home production and market
work has increased to a = 1”_—HT This implies that more of women are allocated to home
production. One would potentially think that women with a € [a', %] find it attractive to
become teachers instead of working at home as women in teaching are not discriminated.
However, this is not case due to adjustments in the effective stock of teachers. In fact we
can conclude the following:

7Tf an individual is indifferent between home work and market work or teaching, he or she chooses home work, if an
individual is indifferent between market work and teaching, he or she chooses teaching.

8The upper limit on the wage is never set above @ as an assumption rather than anything else. In fact, the wage could be
set above 4. If a = @ and w = 4, payments to teachers are higher then for market work and all women, including those
with the highest ability, would want to be teachers. Here, w > (1 — 7) is enough to make all women choose teaching if
they pass the minimum threshold level.
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Result 8. Given Assumption 1, & < 1,and AT u exists®, the stock of effective teachers is larger

1-7

in the presence of discrimination, N7 |r~o0= (1= > (zx)ﬁ = N7 |r=o0.

Figure 8: Allocation with decreasing returns and discrimination
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Notes: « < 1, T > 0, Policy: w and a5 chosen so to get N*, notice that the dotted red line is based on the stock of
effective teacher when there are no discrimination (or any other stock of effective teachers that are too low).

As women are discriminated in market work relative to teaching, it is efficient to allocate
more women into teaching. In fact, women will again be allocated into teaching until for
each woman the marginal productivity in teaching is the same as the marginal productivity
in market work. For a woman with ability 4, the marginal productivity in teaching
is aa(NT)*~1, whereas the marginal productivity in market work is a(1 — 7). These
productivities are the same though if Nt = N7 |~0= (ﬁ)ﬁ, and this holds for all a.
Thus it is optimal to choose home work instead of teaching for women with a € [a®, %]
as the marginal productivity in teaching is a(1 — 7). This is shown graphically in Figure
14.

It is also the case in the presence of discrimination that it does not matter if high or low
ability women, among women with a > 1“;(, is allocated to teaching. It is clearly the case
that if high, rather than low, ability women, among these women, are allocated to teaching,
less women need to be allocated to teaching. This will, however, not make it more efficient
to choose these women as they, at the same time, are also more productive in market work.
Thus, from a social planner’s point of view it does not matter which women, of women
with a > 1“_—HT, that are allocated to teaching. However, notice that the optimal stock of
effective teachers can only be obtained if there exists a significant mass of women with

their associated abilities in a way that makes this feasible (thatis a € AT ,u heed to exist),
17

and in the presence of discrimination this this is less likely to be the case.

o1f Ai i exists, then A; . exists as AT a C A;H. It is most likely that even if AT u does not exist and A; 4 exists,
= = 1=

1-7
that is enough.
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From a government perspective with access to the two policy instruments, a%,;,, and w,
there are a number of choices which can generate a socially efficient allocation. It is simply
. . H
a matter of choosing a},;, and w so to prevent women with a < - to leave work at

. . . . H
home for teaching and, at the same time, encourage just enough women with a > 7~ to

1
become teachers so that the effective stock of teachers are given by Nt = Nj = (%= T) T,

Below we provide three examples of policy choices that generate an optimal effective stock
of teachers, while at the same time prevent low ability women to leave home production
for teaching. With these policy instruments, the stock of effective teachers are obtained by
attracting women with abilities in a consecutive order in the ability distribution. However,
it could be either low ability women, high ability, or middle ability women, among women
with a > {—, that are attracted into teaching. Notice, however, that the optimal stock of
effective teachers can only be obtained if there exists a significant mass of women with

their associated abilities in a way that makes this feasible (thatisa € AT , exists). It
>1=

also clear that it is less likely that the optimal effective stock of teachers can be obtain by

restricting the sample of women with a > a', by excluding women with the highest and

lowest abilities in the teaching occupation.

_w_ 1

o ifal = é and w chosen to fulfill [ ;" aF(a)da = (1%5) T+, women witha < {—

1-7 -t

1-7
H .
in home, women with a € (=, 1%] in teaching, and women with a € (%, a] in

aH

1—) women in

market work, thus F({— ) women in home production, F(1%) — F(

teaching, and 1 — F(%) women in market work,

o ifal ;\ is chosen to fulfill faT F(a)da = (1% )1 « and w = a4, women witha < {—

in home, and women w1th a > al;,y in teaching, and women with a € (1 =,y IN)
in market work, thus F({—= ) women in home production, 1 — F(al,5) women in

teaching, and F(al;;y) — F({= a” —) women in market work,

_w_ 1
o ifal > %, 2= < 4, and fulfills falT’T aF(a)da = ({%)7=, women with a < {—

MIN
in home, and women with a € (é, ali;n) together with women with a > 12- are in
market work, and women with a € [a],y, %] in teaching, thus F({— ) women in
home production, F({%) — F(a},;y) women in teaching, and 1 — (%) —F(1%) +

F(al;5) women in market work,

5 Predictions of the simple model

Before turning to the full quantitative exercise, we can build further intuition for the
model’s mechanism by examining how the allocation responds to a change in the labor
market barrier, . We relax the assumption of the previous section and allow market

production skill 2™ and teaching skill a” to be positively correlated, with correlation

21



Kolm, Krusell, Larkin & Mitman (2026)

coefficient less than 1.1 Figure 9 presents the allocations. The left panel presents the
unconstrained allocation and the right panel presents the constrained teacher contract.
The ellipses indicate where the mass of productivity types is located.

Figure 9: Characterization of allocation

(a) Unconstrained allocation (b) Constrained allocation
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Panel a shows the unconstrained allocation. The gray lines are for a high 7, while the
black lines are for a low 7. Low teacher and market productivity females are assigned
to home production, the bottom left rectangle. The diagonal line shows the planner’s
indifference defined by equation 6. Females with high teacher productivity and lower
market productivity are assigned to teaching, females with high market productivity
and relatively lower teacher productivity are assigned to the market. When the market
barrier, T, falls the indifference condition tilts anti-clockwise. Teachers with high market
productivity are optimally allocated into the market. As the real market wage has increase
females are also reallocated out of home production into both teaching and the market.

Panel b shows what happens under the constrained teacher contract. As the planner is only

T .
min’

able to choose a teacher wage, wT, and minimum skill, a they are unable to replicate the
first best. Instead, the planner chooses a wage and skill cut-off to implement the allocation
as best as possible. The teacher allocation is instead the top-left rectangle. This implies two
distortions. There are high skill teacher’s the planner would like to allocate to teaching
but instead are allocated to the market (top triangle). There are also low productivity
teachers the planner would like to allocate to market but instead choose to be teachers due
to the high teacher wage (triangle below the indifference curve). The constrained planner
trades-off these two inefficiencies. When 7 falls the constrained planner alters the contract
to replicate the shifting indifference curve. The teacher wage and minimum skill level
decline. The rectangle which denote the optimal constrained teacher allocation most down

and to the left.

10We assume joint log normal distribution of these skills as in the full Quantitative model.
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Figure 10: Changing the barrier in a simple model
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We can also see how important aggregate quantities respond to a change in the market
barrier, T. Figure 10 plots these against an illustrative market barrier between 0 and 0.3 on
the x-axis. The black line shows the unconstrained planning allocation. The blue dashed
line shows the constrained teacher contract. Panel a plots welfare. Welfare is strictly
decreasing in the market barrier as it lowers total potential market production. We also
see that in the simple model the distortion implied by the constrained teacher contract
is fairly small. Indeed, the planner and contract allocation deliver similar welfare. For
lower values of 7, the share of females allocated to teaching falls (Panel b), while the share
allocated to the market increases (Panel c). This is the optimal response of the planner in
the face of the higher productivity value of females in the marketplace. However, as a
result human capital declines (Panel d), which generates a fall in male output (Panel e).
What is important to realize is that the decline in effective units of teacher skill is entirely
optimal. Higher-quality teachers are reallocated into the market sector as their relative
market productivity increases. Under this condition, it is optimal to produce a smaller
human capital input. The fall in male output is a side effect of this reallocation.

In the panels in the bottom row we see a larger deviation between the unconstrained
allocation and optimal teacher contract. The contract makes less efficient use of the
available teaching skill. Slightly, more teachers are employed (Panel b), but they generate
less human capital (Panel d). Another closely related implication, is that the lower value
of T implies a lower average quality of teacher, defined as:

[aTT (aT,a™)f(a”,a™)daTdaM
[T (aT,aM)f(aT,aM)daTdaM

AveT = 9)
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as fewer high-skill teachers are substituted for more low-skill teachers. Further, we see
that the constrained contract delivers a lower average teacher quality allocation, regardless
of the level of 7.

6 Quantitative Model

To take the model to the data we require four extensions: 1.) a high-skill barrier, 2.)
population trends, 3.) male teachers, 4.) complementarities in human capital

High-skill barrier: Firstly, we allow for two discriminatory barriers, which impact different
parts of the distribution. In addition to the average wedge, T, we add a high-skill wedge, 7.

This takes the form of a power function x!~%

and implies higher productive women face a
larger discriminatory barrier. It is motivated by the findings of Goldin (2014), who provide
evidence of “greedy” jobs, still proving to be a barrier to work or equal compensation for

high-skilled women. Now the productivity of women in the market is given by:

i = (1 - 1))t (10)

As with the average skill barrier, we consider changes in both barriers over time.

Population shares: Secondly, we allow for changing population shares. There are two
important trends: 1.) the increase in college-educated workers seen in all developed
countries, 2.) a demographic shift that has lowered the share of the school-aged population
since the 1960s, following the baby boom. To allow for these we introduce changing
college-educated shares for women, C s and men, C;,;, and a variable capturing the ratio
of school aged students to the working age population, S. In the model, the changing
population shares effectively work as productivity shifters. In the basic model, these
shifters enter production in the following way:!!

z = Sily(CfNT)“
N = u"Sz = pMs'=7(CeNp )"

1
Y = (CeNP + (C + W(l — Cm))SN)

We assume a larger student population lowers human capital produced per student, with
the elasticity 7. To take account of the selection effect associated with an increasing college
education population, we also adjust the male market productivity by the college premium

(wp©m).
Male teachers: Thirdly, we drop the stark assumption between males and females in the

model. We allow college educate males to be allocated to teaching and for human capital

The effect is slightly more involved once we additionally add male teachers.
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to affect female market productivity. In particular, output of market production in the

male and female college educated worker is now:

Y]]‘\,/iollege = AMCf(H + SZ) / (1 - T) (aM)lifo(aM, ﬂT)f(ﬂM, aT)daTdaM
Ym ,college — AMCW(W + SZ) //(QM)Mm(aM/aT)f(aM/ aT)daTdaM

Where 77 capture market production by college educated workers unaffected by human
capital.'> We assume the underlying primative F(al, aM) is the same for

Complementarities in human capital production: Thirdly, we introduce non-perfect
substitutability between teacher skill types. The teaching input is produced by the CES
form production function:

ANT< Cf// 97} a") f(aT,aM)daMda”

+Ch //(aT)Pﬁﬂf(aT, aM)daMdaT>> E

where C, = C,/(C £+ Cm), is the share of college educated females, C £, or males, Cy. The
motivation for this extension is the idea of within-school complementaries e.g. that the
school production function cannot just be staffed by the lowest quality teachers. One
example of this would be the importance of school principals or other senior teachers. We
allow the data to inform the importance of these complementarities. In practice, such a
specification is necessary to fit the level of the teacher wage premium in the data. This

parameter is fixed over time.

Given these extension the constrained planner chooses a contract (w”,a},;,;) to maximize:

max Y+ Y 4y

T T
apmiN-w

12This could also be thought of as the college premium and helps ensure an interior solution.
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Subject to

al oo .
YJ{VI :AMCf(W + Sz) ((1 —7) / i /( H)(aM)l_Tf(aT, a")daMda®  (market prod. F)
0 ¢(a

(1- 1) / )=t (aT M)daMdaT>

“MIN

1
+(1-1)1-C(1—-HHNAMM_— g5
( )1 =Cr)( A w7

ﬂT [e]
YM =AMC,,(y + Sz) (/ M /H aMf(aT,aM)daMda” (market prod. M)
0 A

/a /wT aMf(aT, aM)daMda” >

MIN

(1= Co)(1— Hm)AMyMLsZ

WPm
Yf :Cfaf / MIN/ MygaMdaT + ag H1 - Cr)Hs (home prod. F)
YH =C,palf / M[N/ f MygaMdaT 4 all(1 - C))Hom (home prod. M)
=ANT (Cf / / al,a")daMda” (teacher input)
N
p
+Cm/ / M)daMdaT>
AN

z :AT((Cf + Cp)NT)2S™7 (human capital)

The additional notation indicates the market barrier equivalent cutoff of female market
skill in terms of the teacher wage: ¢(@7) = (%7 /(1 — 1)) %, the teacher wage in units of
college educated human capital: @ = w’ /(AM[ + Sz]) and home production in units of
college educated human capital: a7 = a’ / (AM[y + Sz]).

It is important to note thatwe assume that the constrained planner is only able to choose a
single teacher contract pair (w!,al;;),) and that this contract is not gender specific. This
introduces an additional distortion due to a misallocation between males and females,
when the female market barriers are positive. The unconstrained planners problem and

first order conditions are presented in the Appendix.

6.1 Calibration

We now calibrate the model to take it to the data. We use a combination of external and
internal calibration targets to discipline the results. Given a paucity of females in the data
with less than a college education being observed as teachers, we calibrate the model to
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targets in the data that capture allocations conditional on having some college education.

The list of parameters is shown in Table 1.

Table 1: Calibrated parameters

Parameter Value Source
Externally calibrated

Decreasing returns to teaching b 0.880  Current expend.
Teaching and market correlation pp;r 0.903 O-Net
Standard deviation of teaching or  0.198  Teacher VA
Return to class size 0% 0.5 Rivkin et al (05)
Internally calibrated

Mean teacher productivity ur  -1.52 CPS
Standard deviation of market om 041 CPS
Teaching skill premia 1Y 1.96 CPS

The production of human capital A7S~7((Cs + Cp)N1)* is Decreasing Returns to Scale.
Therefore, we assume the output elasticity to the teaching input is equal to the teacher
input factor share. We set a equal to the wage bill share of teachers in total school
expenditures. More precisely, we use the National Center for Education Statistics (NCES)
Public School Expenditure Tables and compute the share of current expenditures in total
school expenditure.'> We use the average between 1990 and 2020, which gives a value
of &« = 0.88. The S™7 captures the decreasing returns to class size. These are typically
estimated to be fairly low. We follow Rivkin et al. (2005) who find an upper bound for
the class size effect of a 10-student change in class size generating benefits less than a one

standard deviation increase in teacher quality. To implement this we set v = 10/25 x o7.

For F(ar,ay), we assume the underlying productivity distributions are distributed jointly

aM ]/lM 0']2\/[ OM,T
()= ([ |02 )

where the correlation coefficient is pr a1 = a7/ (0Mm0T). We calibrate the correlation by

log-normally:

using the task content of teaching versus non-teaching occupations. We use the O*NET-
based tasked content of occupations of Acemoglu and Autor (2011). This defines the task
content of an occupation under six broad composites.!* We residualize log wages for

workers with strong labor market attachment to get an estimate of worker productivity.!®

13Data is from Table 236.60. Total and current expenditures per pupil in fall enrollment in public elementary and
secondary schools.

14These are non-routine cognitive analytic, non-routine interpersonal, routine cognitive, routine manual, non-routine
manual physical, and non-routine manual interpersonal.

15Controls include a cubic polynomial in age and state, urban, race, and year fixed effects. The sample is restricted to

workers earning more the $5,000, working more than 15 hours a week on average, and working more than 26 weeks last
year.
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Worker productivity is then regressed on the task content of occupations, separately for
private sector occupations and those identified as teaching occupations. Productivity in
both sectors is then predicted out of sample for all occupations, based on the occupations’
associated task content. We then compute the predicted correlation in productivity between
the private and teaching sectors across all occupations, weighted by worker shares. This
gives a value for the correlation in productivities of ppr7 = 0.903. Conceptually, this
estimate attempts to identify the correlation in the returns to an occupational bundle of
tasks in the private and teaching sector.!® A scatter plot of the predicted returns to tasks
in the market and teaching sector is shown in Figure 11. The returns to underlying skills
captured by task content across occupations inside and outside of teaching appear highly

correlated.
Figure 11: Market and teacher productivity correlation
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The standard deviation of teacher productivity is set following estimates of teacher value
added in the literature. Chetty et al. (2014) estimate an upper bound of 1.65 percent increase
in earnings at age 28 from increasing teacher value added by one standard deviation for
one grade.!” Through the lens of the model we interpret the productivity of individual
teachers to be distributed with standard deviation o = 12 x 0.0165 = 0.198 reflecting
the improvement in labor market outcomes from increasing teaching productivity for
the whole schooling period (12 grades). Finally, all aggregate productivity parameters
(Ar, Ay ) are set to 1.

The remaining parameters need to be internally calibrated within the model. We nor-
malize average productivity in the market to y); = 1. We still need to calibrate teacher
productivity ur and the standard deviation of market productivity ;. This is a chal-
lenge because the female allocation may also still include a productivity barrier to work
T > 0. Therefore, we calibrate a male version of the model under the assumption that
T = 0 and that the primitives (pi1, o)) in the absence of a barrier are the same for men

16 A5 the correlation coefficient is unit-free, the actual scale of the distribution of either productivity is irrelevant.
17The lower bound with controls for parental characteristics and lagged incomes is estimated at 1.34 percent.
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and women. More precisely, we calibrate (y1, o)) to match the standard deviation in
residual male log wages which we estimate as 0.36 with a participation rate of 92.2 per-
cent. We choose the average productivity of teachers, yur such that the share of male
and female college workers allocated to teaching is equalized. Currently, only 8 per-
cent of males in work are allocated to teaching, so we target a participation weighted
0.115 = (.80 x .17 + .92 x .8) /(2 x .92). This is the allocation the social planner would
choose when maximizing welfare, constrained by offering a teaching contract that features
a flat wage and minimum skill requirement {wr, 47 i, }. The low share of males working
in teaching implies a low average estimate of the productivity of teaching of yr = —1.52.
If teaching on average was more productive the social planner would find it optimal to
allocate a greater mass of workers to teaching. Finally, we choose p to target the current
male teacher wage premium, defined as wr/(Yar/F(Nyr)) in the model. In the data, this
is -8.8 percent, which gives a parameter value of p = 1.96. This implies a significant benefit

to allocating some high-productivity teachers to teaching.!®

7 Declining barriers to work

7.1 Estimation and model fit

We can now take the model to the data. We use the structure of the model to estimate
a sequence of parameters that capture the two productivity barriers facing females in
the labor market and the value of home production{t;, t, ay,s, ap,, ; }2°39-,- The model is
a series of static equilibria. We divide the time period, into six ten-year periods plus an
initial steady state which we assume is pre-1970. In each decade we target:

1. female labor force participation
2. the share of participating females working in teaching
3. the female teacher wage premium

4. male labor force participation

To uncover these parameters we assume each period the social planner implements the
teaching contract {{wT,t,aT,minlt}}fg‘zl%m to allocate females and males between home
production, teaching, and the market. This is a constrained optimium, as the planner
can only vary two instruments when setting this contract. Further, the same contract is
available to female and male teachers and the planner cannot discriminate. For the annual
targets, we use values in CPS for the sample of females with some college education (see

Section 2).1%

18 An alternative way to think about this parameter is that it fattens the tail of the teaching skill distribution.
9In comparison to the Figure shown in Section 2, we residualize earnings in the CPS to try to ensure the targeted
wage-premium does not include age effects, for example.
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The estimates of these parameters are shown in Figure 12. The model suggests that barriers
to work in the market sector have fallen substantially over time. In 1970, the estimated
productivity barrier was 0.22 by 2000 it had fallen to 0.14, a fall of 38 percent. There were
no further declines after 2000. This means in 2020, through the lens of the model women
still faced a substantial barrier to market work. This is rationalized by the significantly
larger share of college-educated women engaged in teaching as opposed to men. There
was also a significant decline in the high-skill barrier. This declined from 0.23 in the 1970s
to 0.04 today. This is rationalized by the declining teacher wage premium. Indeed, without
the high-skill barrier it is challenging to match this feature of the data. Relative to the
average barrier the high-skill barrier has continued to fall more recently. By contrast, the
benefit of home production is much more stable. It fell slightly from 0.44 in 1970 to 0.38 in
1980. After that, it remained fairly stable. The model predicts that a large fraction of the
increase in female labor force participation can be understood as the result of a decline in
the productivity barriers facing females in the market sector, rather than an improvement
or change in the technology of home production. For the men the model predicts a slight

increase in the value of home production over this period, consistent with declining male

participation.
Figure 12: Implied barriers to market production
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Figure 13 shows the allocation implied by the model for female and male participation,
the share of teachers and the female teacher wage premium. The dashed blue line shows
the allocation with the teacher contract. The line with crossed markers shows the data.
For computational expediency, the model is calibrated to six 10-year average targets in

the data and we then linearly interpolate the resulting barriers to market production and
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solve for the optimal contract and implied allocation every year. Across all four panels, it
is clear the model can replicate the observed allocations in the data. These were targets
for uncovering the productivity barriers and value of home production, so the plots are
essentially a test of the model fit. In particular, the model delivers both the increase in labor

force participation and the decline in the share of teachers (conditional on participation).

Figure 13 also shows what would happen under the optimal planner’s allocation (planner).
Here we see that under the optimally chosen teacher contract, the planner can implement
an allocation very close to the unconstrained optimum. There are some differences. In
the unconstrained equilibrium, there are slightly more females and males in work. The

teaching share (the share of working females that are teachers) is also higher.

Figure 13: Female participation and allocation
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7.2 Optimal contract and aggregate predictions

7.2.1 Optimal contract

We now consider predictions of the model outside of the targeted moments and the
implications for the aggregate economy. In addition to our teacher contract allocation, the
model allows us to undertake counterfactuals under alternative contract assumptions. We

compare the allocation under four alternative contracts:
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1. the planner’s socially optimal allocation (planner)

2. the optimal teacher contract, fixing the wage at its initial level and choosing art i,
optimally (fix wr)

3. the optimal teacher contract, fixing the skill requirement at its initial level and
choosing wr optimally (fix at ;i,)

4. fixing the teacher contract to the initial optimal contract (fix both).

Figure 14 presents the optimal teacher contract between 1970 and 2020. The left panel
shows the minimum skill cut off, ar ,,;, ;- Focusing on the optimal contract (black line),
this falls with the decline in the barrier to market production. This ensures that while
high-skilled female teachers are reallocating out of teaching into the marketplace, they are
replaced by lower-skilled teachers. The middle panel shows the teacher wage, wr ;. This
also also initially declines, until the 1980s, before increasing again by about 25 percent above
its 1980s level. While difficult to distinguish from business-cycle frequency dynamics,
qualitatively this is not entirely different from the pattern we see in the aggregate data
(Figure 2).

While the wage increases, this does not imply more productive females are moving into
teaching as the productivity barrier is falling more quickly.’ This can be seen in the
right panel which shows the productivity cut-off implied by the teacher wage. It is
monotonically falling. When the wage is fixed a smaller decline in the minimum skill level
is required. Fewer high skilled teachers are being lost due to the lower wage, so fewer low
quality teachers are needed. As can be seen from Panel b, the decline in the productivity
cut-off is smaller. When the minimum skill cut-off is fixed, instead the teacher wage needs
to rise to ensure those allocated to teaching does not fall, when the market sector becomes
more attractive.

Figure 14: Optimal teacher contract
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ndifference, for these workers is characterized by wr; = (1 — Tt)ﬂ}\/fT~ So a fall in 7; mechanically implies a decline in

the cut off value of a); and change in the mass of agents located at this indifference condition.
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7.2.2 Aggregate predictions

Fixed college share: Before turning to our main results we briefly consider a model
without male teachers and with fixed demographic shares. The implications for non-
targeted aggregates are shown in Figure 15. The fall in labor market barriers substantially
raises welfare in the economy (Panel a). The effective increase in the productivity of
females in the market raises welfare by 22 percent. A second finding is that in this setting
the planner can fairly closely implement this allocation with a restricted contract that
allows either for (i) a change in both the minimum skill level and the wage paid or (ii)
a change in the minimum skill level. These contracts generate a deviation from the first
best allocation, of around 1 percent. This gap in welfare is fairly constant even as the
barriers to work fall. Panels b shows the small welfare loss is due lower production of
total human capital. Human capital itself falls by around 24 percent between 1970 and
2000. This then lowers male market output relative to the optimal allocation. Male output

is about 6 percent lower than in the planner’s allocations.

Figure 15: Predictions for aggregate economy (fixed college share)
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Secondly, we observe distortions imposed by the fixed contract. Indeed, it is not true
that aggregate outcomes in the economy are invariant to the contract offered to potential
teachers. In particular, the contract that fixes the wage and minimum skill cut off of
teachers at the initial values creates a large distortion. Under this contract, welfare is 8
percent lower in 2020. This contract reduces the number of teachers dramatically, as the
barriers to working in the private sector decline. Average teacher quality falls by less, but
the total teaching input falls substantially. The result is a large decline in aggregate human

capital. This lowers male output and generates a substantial welfare loss.

Baseline model: We now turn to the implications for non-targeted aggregates in our
baseline economy. This features endogenous male teachers, an increasing college share
of workers, and a fall in the student population.?! Relative to the previous model, the
changing college share (and to a lesser extent fall in student population) reduces the
estimated average barrier at the beginning of the sample. The inital 7 is 0.22, compared

with 0.44 in the fixed college counterfactual. Two forces are at work. The increase in

2IThe time series for these trends are presented in the Appendix.
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college educated women act like a productivity boost to the market sector which features
linear production, relative to the teaching sector with decreasing returns. Thus part of the
reallocation from teaching to market is explained by this force. The decline in the student
population acts like a demand shifter. The 1970s when the student population was large
was the time to allocate a larger share of the workforce to teaching. Thus some of the
decline in market barriers is instead explained by this force.

As in the model with a fixed college share, the fall in labor market barriers substantially
raises welfare in the economy. The effective increase in the productivity of females in the
market and the increase in the college population raises welfare by more than 70 percent
(Table 2, Column (1)). However, in contrast to the model above the welfare loss of the
constrained contract is now much larger. While the constrained planner can fairly closely
implement the allocation of the first best, the restriction imposed by the teacher contract
does generate a sizeable welfare loss (Figure 16, Panel a). On average the welfare loss is
worth around 3 percent. It reaches its maximum in the mid 1970. The magnitude of this
welfare loss depends importantly on the misallocation that occurs between female and
male teachers. If we instead allow only males to be teachers the average welfare loss is

significantly smaller at around 1 percent (for example, Column (4)).

Figure 16: Predictions for aggregate economy
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Panel b shows that the supply of female teachers declines. This follows naturally from the
fall in the targeted share. Further, we see that the unconstrained planner would choose
a significantly higher fraction of the college educated female population to be teachers.
Despite this decline in our baseline specification, human capital increases by around 150
percent between 1970 and 2000 (Panel c). This contrasts with the dynamics of the fixed
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college share model where human capital falls. Here, the large increase in human capital

is due to the greater supply of female college graduates (see Figure 10).

Consequently, as females are reallocated out of teaching and into the market and human
capital increases there is a large increase in female market output (Panel d). This is the main
source of welfare gains in the economy. From 1970 to 2020 female market output almost
doubles. In contrast, male market output falls (Panel e). The decline in male output is due
to both a fall in participation and a reallocation of some males into teaching. As human
capital increases each unit of male market productivity produces more. Offsetting this,
lower productivity men who were previously optimally allocated to the market sector are
now reallocated to the teaching sector, substituting for females who move in the opposite
direction. This leads to a decline in male output. Interestingly, the unconstrained planner

would be able to increase male output by about 5 percent.

Despite the increase in human capital, average teacher quality declines over this time
period by about 8 percent (Panel e). The fall is larger under the optimal contract than
under the planner’s first best allocation. It might be thought that this helps explain the
decline in real wages and labor market outcomes of low-skilled men. The model clarifies
that this pattern would occur in the first best allocation. Interestingly, when we compare
the decline in average teacher skill in the model with the decline in the difference in years
of education (between female teachers and the whole economy) the model does a good job
of explaining the decline seen in the data. Overall, the model generates about 50 percent
of the decline in this variable seen in the data.

Finally, we return to the distortions imposed by fixing a component of the teacher contract.
Surprisingly in the baseline model, these tend to be fairly small. In Panel b, we see that
under all fixed contract solutions, the share of female teachers is smaller. In the baseline
model, the planner lowers the minimum skill requirement a};,; or raises teacher wages
w to offset the reallocation from teaching to the market sector that occurs due to higher
market sector wages. In the absence of this, the share of females allocated to teaching falls
further. This results in slightly lower human capital, particularly when both the minimum
skill level and wage are fixed. Most notably, we see that the average female teacher’s skill
level falls by much less than under the optimal contract, as lower quality teachers are not
permitted to replace those reallocating.

There are two reasons why fixed contracts are less distortionary in the baseline model
relative to the model with fixed college. Firstly, female market productivity now also
depends on human capital. Therefore, if human capital produced by the teaching sector
falls, wages in the market sector decline. This provides an inbuilt stabilizer against teachers
reallocating out of the teaching sector when the teacher contract is fixed. Secondly, there
is an additional source of teacher input: male teachers. Due to the same mechanism, if
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human capital declines males also face a greater incentive to reallocate to the teaching
sector and substitute for female teachers.

Table 2: Summary of model predictions

Baseline Female teachers only
College share Dynamic
US  Sweden fixed exog. endog.

1 2) B @4 () (6)

Average wedge (7) (pp.) -88 34 239 43 -265 -20.4
High skill wedge (1) (pp) -174 -321 96 -103 -504 -5.3
Welfare (%) 733 1075 212 2075 2731.6 48.8
Teaching input (N7) (%) -139 -394 267 -260 -39.6 -17.1
Human capital (%) 1504 266.7 239 1256 843 167.8
Average female teacher (%) -7.5 -14.1 -81 -85 -134 9.1
Minimum skill (a7, ) (%) 71 -122 63 -66 -100  -152
Ave welfare loss (%) -3.2 -1.8 -1.3 -1.3 -8.1 -0.9
Max welfare loss (%) -3.9 2.1 -1.5  -15 -49.2 -1.2

We summarize the findings of this section by comparing the change in the allocation
between 1970 and 2020 across multiple specifications. In general, this shows the robustness
of our key findings to various modeling choices. We include a baseline version calibrated
to the Swedish economy, a version of the model where we allow the college share to be an
endogenous variable (details in the Appendix), and a dynamic version discussed in the
next section. The results are shown in Table 2. The decline in the average wedge varies
across the specifications, as does the increase in welfare and human capital. However,
the decline in the teaching input is fairly consistent, between 14 and 27 percent in the
US calibrations. All three models predict a similar decline in average teacher quality
of 8-10 percent. This is approximately 60 percent of the decline observed in the data.
All the models also predict a falling minimum required teacher quality, implying the
planner wants to optimally allow lower-skilled teachers into the profession to replace
those reallocated to the private sector. The largest decline in the minimum teacher skill
level is produced by the dynamic model with a forward looking planner. The models
without a college choice imply a smallish 1-3 welfare loss due to the planner not being able
to implement the optimal contract. As discussed above the introduction of male teachers
raises the welfare loss of the teacher contract. The welfare loss is even larger in the model
with endogenous college choice. This welfare loss occurs at the beginning of the sample
when the implied barrier to undertaking a college education is estimated to be large.??

7.2.3 Predictions for the wage distribution

In Section 2, we documented a striking fact in the Swedish administrative data that when
comparing the female teaching and private sector wage distributions we observe a shift
in the mass of private sector wages from the left of the teacher wage distribution to the

22This follows mechanically from the significantly lower share of college-educated workers and females, in particular.
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right. We now show that our model qualitatively generates the same pattern, In each year
we generate a private sector wage distribution and compare it to the wage of the teacher
contract. The results are shown in Figure 17. In our model there in no distribution of
teacher wages as all teachers receive w’. We see that in the first period (1970s) the majority
of the wage mass in the private sector is to the left of the teacher wage. By 2020 there
is a roughly even mass either side of the teacher wage. The model predicts that as the
discriminatory barriers fall further the mass to the right will increase by more, capturing

the stylized fact presented in the Swedish administrative data.

Figure 17: Changing wage density (female)
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Similarly, the model also allows us to look at the effect on the male wage distributions.
In the Swedish administrative data, these were fairly constant. Figure 18 shows that the
baseline model with endogenous male teachers generates exactly the same pattern. While
there is some shift in the distribution, the left mass of male wages moves nowhere near as

much as the female wage density.

Figure 18: Constant wage density (male)
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7.3 Forward looking dynamic model

It might be unreasonable to assume, as we do in the baseline, that the change in demo-
graphic trends and falling market barriers were a persistent surprise to the planner. Further,
occupational choices that require an early career time investment are not easily changed.
Therefore, the existing allocation of workers may not easily be able to reallocate from one
sector to another. To incorporate these frictions we solve a dynamic version of the model

where the planner can only reallocate a fraction ¢ of the population each period. For this
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exercise we restrict teachers to be female. Full details of the model are presented in the

Appendix.

The dynamic model provides an important insight while leaving many other results
unchanged (See Table 2). Figure 19 presents a comparison of the barriers in the dynamic
model with the baseline. When it is difficult to reallocate females from the teaching sector to
the market sector as market barriers decline. Then the static estimation will underestimate
the pace and decline in the market barriers up to this point (Panel a). Observing lower
barriers today and in the future the planner will choose a contract that lowers the share of
females allocated to the teaching sector, but the share of teachers will depend on previously
allocated women. This will tend to bias upward the estimate of current market barriers in
a static setting. Further, the improvement in human capital is likely to be slower as it takes
time for the benefit of the larger college sized female population to raise the teacher input
(Panel c).

Figure 19: Dynamic model
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7.4 Implications for future changes in teaching allocation

In our final exercise, we analyze how large the barriers are currently and what the implic-
ations are for the future under the circumstances of complete male-female parity. To do
this we compute the economy setting both barriers equal to zero (7 = T = 0). We do this
in our baseline specification with an exogenous increasing college share, but assume no
further changes in the college share. The model implies there are still substantial welfare
gains to accrue equal to a further 7 percent increase in welfare. Perhaps more interestingly,
this implies a further 25 percent decline in the share of women in teaching and an optimal
2 percent decline in average teacher quality. Human capital would be fairly stable, with
most of the decline in the female teacher share made up with increase demand for male
teachers. In the economy with no discriminatory barriers, the teacher contract generates a
2.7 percent welfare loss relative to the first best. We also undertook the same analysis for
the Swedish economy, calibrating the economy with the equivalent targets. The model
predicts the economy is currently closer to an allocation with no wedges. Relative to the
US, teaching is more dominated by females in Sweden and the teaching wage premium is
also higher, but female participation is higher. These imply a smaller average barrier, but a

38



Kolm, Krusell, Larkin & Mitman (2026)

larger high-skill barrier. This means that average teacher quality has a further 10 percent

to fall, more than double the change in the US, but the welfare gain is smaller.

Welfare Welfare Teacher Human Average
distortion share capital teacher

Unconstrained planner 6.7 0.0 -33.6 -0.3 -2.6
Teacher contract 6.9 2.7 -26.2 -04 2.0
Sweden contract 29 -1.7 -6.9 0.11 -10.1

8 Conclusion

This paper has documented and investigated trends in female participation and the
reallocation in the occupation of high-skilled females from teaching to market production.
It has shown that this trend is associated with a decline in the quality of teachers. In an
estimated structural model, we find a significant decline in the barriers to market work
faced by females. This has substantially raised welfare, while also lowering human capital
production and male output. The model is able to reproduce the relative shift in the
distribution of female private sector wages, that we observe in the Swedish administrative
data. Contracting frictions in the teaching sector lower welfare by a fairly small 1 percent
relative to the first best. However, the presence of rigid contracts imposes a larger welfare
loss. In future work, we will extend the analysis to include a fully specified education
choice, a dynamic effect of education on future human capital, and account for offsetting

change in male teacher participation.
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Endogenous college model

* An individual choose college before knowing ability in both sectors

* Value of college:

B.1

VC:YAH/]I—FNTZUT—FYH—C—FC

— C: cost of college
- (: Type I extreme value distributed with standard deviation o¢

Value of non-college, Vi, time-varying reflecting non-college female wage penalty

Share of females with college education:

_ exp(Vc/oc)
exp(Vc/oc) +exp(Vne/oc)

Dynamic model

Assumptions

Each period é of households can be reassigned to T, M, or H. Call this a cohort .
Planner and households discount future with discount rate B.

There is a path of {1, %, af[ }52 o known to planner and household.

The planner takes the beginning period stock: {Nr;_1, Ynmr—1, Yi¢—1} as given.

For the teacher contact: a teacher assigned in period i they must be above the
time/cohort specific cut-off alTVI ING*

Until reassigned a teacher assigned in period i receives w; each period, determined
in the period they were assigned (i.e. teacher wages are cohort specific).

In the market, a female assigned in period i faces the prevailing average distortion T,
but the high-skill distortion in the period they were assigned 7;.

A female assigned to home production in period i produces with 4!’ until reassigned.

41



Kolm, Krusell, Larkin & Mitman (2026)

In period t the market production by females is:

Yarrs =(1 — 1) Aws Z C; // V=AM (0T, aM)SE(daT, da™) (1 — )

i=—o00

—(1 = ) ApCs / / V=M (a7, aM)6F (daT, daM) +

(1— 1) Amys Z C; // V=M (a7, aM)SF (da”, da™) (1 — §)1

Z—OO

(=) A [[ (@) ME T, aM)oF (daT, da) + (1 6) =T

Now we make the teacher input:

NTf—ANT ZC// )T (a M)éP(daT,daM)(1_(s)f—i>flj

Ng,t :A%Tct //(ﬂ )th(aT, aM)5F(daT, daM)_|_
AZQIT 72 Ci // YT (a®,a)6F (da”,da™)(1 - 6)'1

— A Cr [[ aTT* (a7, aM)SF (da”, da™) + (1= 6)NE,_,

Nre =(A8C / / a"T"(a",aM)SF (da”,da™) + (1 - 6)NE, )

=

And teacher production

Yo =uf Ap At i(N7p)"

The envelope condition for teacher input is now:

_1(N 1-p
IBVYNT :,3(1 - é)aAM/t‘i‘lAT,t-'rl]’ltZ_FlC?_i_l(NT,t_;'_l)lX 1( T,t+1> +

Nt
N 1-p
2 T,t+1
‘B (1 o 5)VYNT,t+1 ( Nt )

d Ny i\1-p _
= Z[.B(l - 5)]l< T'Hl) “AM,t+iAT,t+inZ+in+i(NT,t+i)'x !
i=1 Nt

The first order conditions for the constrained planner are:
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p@h) s M 3 i Anri(l = Ti)
Ap(1-1)C /4>(aH) (a™) " OF (apmin, da™) 1"‘;[,3(1_5)] Api—14i(1— To144)

o - Af p(w’)
- (Z[,B(l - 5)]10‘%AM,t—i—iAT,t—HVtZHC?—&—i(NT,t—&—i)“_p) /0 (amin)POF (apin, da™)+
i=0
at¢e

9(a') M
m/o éF(llM[N,dﬂ ) =0

and:
T

—AM(l—T)wa /oo (5F(daT,cp(wT))<1+i[[3(1_5)]1' Aniri(1—T4) )>+

AMIN AM,t—l—H(l — Tp—1+i

0 ) AP 1)
(Z[ﬁ(l —0)]'a ;)VTAM,t+iAT,t+iﬂtZ+icf+i(NT,tJri)ap) / (ﬂT)p‘SF(dﬂT/ apmin) =0

i=0 AMIN

The indifference condition for the unconstrained planner are:

00 ) AP
( Z:[ﬁ(l —0)]'a ;)W AM,t+iAT,t+iﬂtZ+in+i(NT,t+z')ap) (ah)f =

i=0
a - Awinil = s
Ay(1=1)C(@™) T 1+ 1 —0))f -
m( )C(a™) ( E[‘B( ) Amp—1+i(1 = T-144)
co AR 7 - T atl
E)[ﬁ(l —0)]'a o AM AT il Cr L (NT) T | (a7)F = 1-p(1-9)

H

Am(1— 1)C(aM) (1 + i[ﬁ(l - 5)]1'A§f’:28 = Z:b) = 1—,6&(T5)

Given a path of {C;, ytZ,NT,t,Tt, ft,af{ }thl and an initial N7 _; a solution satisfies the
first order conditions and implies the expected path {Nr,}I_; satisfies market clearing
Nr; = Nj (T', M") vt.

B.2 Solution method

From the intial 1970’s steady state guess a path {7, 1, a{{ };:1 and update until we match
time series of working share, teacher share and teacher wage premium.
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