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Abstract

This paper studies optimal intergenerational transfers when altruistic parents can transfer resources to their
children through financial bequests or through investment in human capital. The key distinction is that ed-
ucation is a productive transfer: it changes the mapping from privately observed ability to output, whereas
bequests are budgetary transfers. The paper characterizes how this distinction affects information rents in
a dynastic Mirrlees environment.

The main result is a decomposition of the informational effect of education relative to bequests. With en-
dogenous labor supply, both instruments affect incentive provision through marginal-utility and labor-supply
responses. Education, however, generates an additional productivity-rent component governed by the cross-
partial between ability and human capital in production. This component is absent for purely budgetary trans-
fers. When ability and human capital are sufficiently complementary, the productivity-rent component can
dominate the standard labor-requirement channel, so that education may be optimally distorted downward
relative to the bequest margin.

The analysis clarifies why education and bequests are not equivalent instruments of intergenerational redis-
tribution. The difference is not only that education has risky returns, but also that it changes the sensitivity
of output to privately observed ability. This distinction provides a force that can work against the standard
education-subsidy logic in Mirrlees models.
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1 Introduction

How should resources be transferred across generations when parents can use
both financial bequests and investments in human capital? A large litera-
ture studies parental investment, human-capital formation, and intergenera-
tional transfers, but these instruments are often treated as alternative ways
of moving resources from parents to children. This paper argues that this
equivalence breaks down once ability risk and private information are taken
seriously. Education and financial bequests are not mechanism-equivalent
intergenerational transfer instruments.

The reason is simple but consequential. A financial bequest transfers re-
sources without changing the child’s productivity. Educational investment,
by contrast, changes the mapping from child ability to output. This tech-
nological distinction implies that the two instruments interact differently
with uncertainty and incentive constraints. Education is chosen before child
ability is realized, so its return is risky from the ex ante perspective. More-
over, when child ability is privately observed, education changes the labor
requirement and the slope of information rents. Financial bequests may af-
fect incentives indirectly through wealth effects and labor-supply responses,
but they do not generate the same direct productivity-based informational
channel.

The paper develops this argument in a dynastic Mirrlees environment.
Altruistic parents can transfer resources to their children through financial
bequests or through educational investment. Children differ in ability, and
ability affects the return to human capital. The model allows us to compare
education with a purely budgetary transfer margin within the same planner’s
problem. This comparison is essential: the relevant question is not only
whether education is distorted, but whether education is distorted differently
from financial transfers.

The central formal result is the endogenous-labor decomposition. Once
labor supply responds to transfers, bequests are no longer informationally
neutral: they affect information rents through marginal-utility and labor-
supply channels. However, education remains distinct because it changes the
productivity derivative with respect to ability. The resulting productivity-
rent component, governed by Yy, is present for education and absent for
bequests. This is the sense in which the asymmetry between education and
bequests survives endogenous behavioral responses.

The first contribution is to establish a direct informational asymmetry



between the two instruments. Under private information, educational in-
vestment enters the incentive problem because it changes the labor required
to implement a given output assignment. Productive education reduces the
labor required to implement assigned output levels, thereby changing the
attractiveness of mimicking across types. Financial bequests do not enter
this labor requirement mapping. As a result, education generates a direct
productivity-based informational term that has no counterpart for purely
budgetary transfers. As a result, education generates a direct productivity-
based informational term that has no counterpart for financial bequests.
More generally, the mechanism applies to budgetary transfer instruments
that do not alter the production technology: such instruments may affect al-
locations through resources, but they do not generate the direct productivity-
rent component created by education.

The second contribution is to decompose the education wedge into three
components. The first is a risk component: education is chosen before abil-
ity is realized, whereas its payoff depends on the realized type. The average
risk wedge equals minus the covariance between marginal utility and the re-
turn to education, normalized by expected marginal utility. Under standard
monotone allocations, higher-ability children both receive higher consump-
tion and have higher returns to education, so this covariance is negative and
the average risk wedge is positive. The second is a technological component:
human capital is produced through a costly investment technology, while fi-
nancial wealth is transferred through the intertemporal budget constraint.
The third is an informational component: education affects incentive com-
patibility because it changes the productivity schedule. This decomposition
shows that the education wedge is not a single distortion. It is the sum of
distinct economic forces that operate through different margins and apply
asymmetrically to education and financial transfers.

The third contribution is to show that the sign of the informational wedge
is not predetermined. In the baseline labor-requirement representation, pro-
ductive education reduces the labor required to implement assigned outputs
and relaxes one dimension of incentive provision. This corresponds to a
non-positive informational wedge, consistent with the standard logic that
education should be subsidized. With endogenous labor supply, however, ed-
ucation also changes the slope of information rents through a productivity-
rent component governed by Yy, the cross-partial of output in ability and
human capital. When human capital and ability are complements in pro-
duction, Yy, > 0, this component is positive and may dominate the base-



line effect. In that case, the total informational wedge becomes positive:
the planner requires a higher expected marginal return to education than
under full information, and if this return is decreasing in educational invest-
ment, the private-information allocation features less education than the full-
information benchmark. Optimal policy may then tax rather than subsidize
education relative to the financial bequest margin. This provides a condi-
tional reversal of the standard Bovenberg—Jacobs subsidy logic and arises
precisely because financial bequests provide a purely budgetary alternative
transfer margin against which the informational cost of education can be
measured.

Related literature. This paper contributes to several strands of the lit-
erature.

First, it relates to dynastic models of intergenerational transfers and
parental investment, starting with Becker and Tomes (1979, 1986) and Loury
(1981), and to models in which the composition of intergenerational transfers
matters for inequality and mobility, such as Galor and Zeira (1993). In these
models, education and bequests are natural instruments through which par-
ents shape children’s outcomes. We show that these instruments cease to be
equivalent once ability risk and private information are introduced: educa-
tion changes the production and incentive structure, while financial bequests
do not directly alter the production technology.

Second, the paper builds on the optimal taxation literature with human
capital. Bovenberg and Jacobs (2005) establish that education subsidies and
income taxation are complementary in a static Mirrlees model, and Jacobs
and Bovenberg (2010) emphasize the asymmetry between human and finan-
cial capital. Stantcheva (2017) studies optimal human capital policy over
the life cycle, while Koeniger and Prat (2018) and Kapicka and Neira (2019)
characterize human-capital wedges in dynamic and dynastic environments.
Existing work shows that human capital can interact with incentive provision.
The present paper shows that this interaction is instrument-specific: relative
to financial bequests, education generates a productivity-based informational
wedge that has no counterpart for purely budgetary transfers.

The closest antecedent is Stantcheva (2015), who studies optimal income,
education, and bequest taxation jointly in a dynastic Barro-Becker frame-
work. Our contribution relative to her analysis is threefold. First, we work in
a nonlinear Mirrlees environment with explicit incentive compatibility con-



straints. Second, we decompose the wedge between education and bequests
into risk, technological, and informational components. Third, we identify a
productivity-rent channel, governed by Yy, that can conditionally reverse
the standard education-subsidy logic when human capital and ability are
complements. A particularly close contribution is Koeniger and Prat (2018),
who study human capital and redistribution in a dynastic Mirrlees economy
with intergenerational transfers and privately observed ability. Their anal-
ysis shows that human-capital investment and financial bequests generally
face different wedges, and that the sign of the human-capital wedge depends
on risk and incentive effects. Relative to this work, the present paper fo-
cuses on a narrower analytical question: which part of the education wedge
is specific to education as a productive transfer, rather than common to bud-
getary intergenerational transfers. The paper separates the informational
effect of education into components that are also present for bequests—the
marginal-utility and labor-supply channels—and a direct productivity-rent
component governed by Yy, which is absent for purely budgetary transfers.
This decomposition clarifies the mechanism through which complementarity
between ability and human capital can work against the standard education-
subsidy logic.

Third, the paper relates to the literature on risky human capital invest-
ment, including Levhari and Weiss (1974), Eaton and Rosen (1980), and
Krebs (2003). This literature studies how uncertainty about future earnings
and human-capital returns affects investment, taxation, and growth. We em-
bed this risk in a dynastic environment in which education is chosen before
child ability is realized and compare it with financial bequests as a risk-free
transfer margin. This generates a gap between ex ante and ex post marginal
returns to education, characterized by a covariance between marginal utility
and the marginal return to human capital.

Finally, the paper connects to optimal bequest taxation and to empiri-
cal work on within-family information frictions. Farhi and Werning (2010)
and Piketty and Saez (2013) study the optimal taxation of financial be-
quests; we complement this literature by comparing bequests with education
as an alternative intergenerational transfer instrument. Empirical evidence
by Bursztyn and Coffman (2012) and Bergman (2021) suggests that edu-
cation choices within families are shaped by informational frictions. Our
framework provides a theoretical mechanism for such patterns: education,
unlike financial bequests, directly affects incentive constraints through the
production technology.



Organisation. The remainder of the paper is organised as follows. Sec-
tion 2 presents the dynastic environment and the full-information benchmark.
Section 3 studies ability risk and derives the wedge between ex ante and ex
post returns to education. Section 4 introduces private information and es-
tablishes the direct informational asymmetry between education and financial
bequests. Section 5 decomposes the education wedge into risk, technological,
and informational components and presents the main decomposition theo-
rem. Section 6 extends the model to endogenous labor supply and derives
the productivity-rent channel that can reverse the sign of the informational
wedge. Section 7 discusses implications and comparative statics. Section 8
concludes.

2 Model

We begin with a benchmark environment without informational frictions or
uncertainty. In this setting, the parent allocates resources between own con-
sumption, financial transfers, and investment in the child’s human capital.
Ability is assumed to be deterministic and commonly observed in the bench-
mark analysis.

2.1 Environment

Consider a dynastic household consisting of a parent and a child. The parent
derives utility from own consumption and labor supply and cares about the
child’s welfare through altruistic preferences:

U" = u(c) —v(l) + Blu(c) —v(I)], (1)

where u is increasing and concave, v is increasing and convex, and § €
(0, 1) measures parental altruism.

Parents can transfer resources to their children through two instruments:
financial bequests & and investment in the child’s human capital . The
intergenerational budget constraints are

c+bV +g(h',h)=1+rb+Y(,h0), (2)
=04+ +Y(U, R, 0). (3)



Here b denotes inherited wealth, r is the interest rate, h is the parent’s
stock of human capital, and 6 and 0" denote parental and child ability, respec-
tively. More generally, child ability may depend on parental ability through
a joint distribution over (6, 6’).

In the benchmark analysis, ability is treated as deterministic and com-
monly observed. Subsequent sections introduce uncertainty and intergenera-
tional dependence in abilities. The education cost function g(h’, h) captures
the resources required to attain human capital A’ given parental background
h, with gn (K, h) > 0.

Output is produced according to a function Y (I, h, 6), which is increasing
in labor [, human capital h, and ability 6, and concave in (I, h). In addition,
we assume that the marginal product of human capital, Y3 (1, h, 6), is decreas-
ing in h, and that the education cost function g(h’, h) is convex in h’. For con-
creteness, one may consider a Cobb-Douglas specification Y (I, h, ) = 5h'=¢]
with £ € (0,1), although the main results do not depend on this functional
form.

The parent chooses (¢, [, b/, h’) taking into account the child’s future be-
havior.

2.2 Efficient Resource Benchmark

To evaluate whether parental education choices are aligned with the child’s
interests, it is useful to characterize the allocation that the child would choose
if she could directly allocate intergenerational resources between financial
transfers and education.

An additional unit of human capital requires g5/ (h’, h) units of resources,
while one unit of financial wealth yields a gross return of 1+ r. The relevant
comparison is therefore the return obtained from reallocating one unit of
resources from financial wealth to education.

Lemma 1 (Resource benchmark). Holding the child’s labor supply fized,
education and financial transfers are locally equivalent if and only if

oY (I',n',0")
oh'
Proof. See Appendix. n

= (L+r)gw (M, h). (4)

The left-hand side is the marginal output gain from higher human capital,
while the right-hand side is the corresponding opportunity cost in terms
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of foregone financial wealth. The condition therefore defines the efficient
resource benchmark: education is chosen so that its marginal productivity
gain equals its marginal resource cost evaluated at the return on financial
assets.

2.3 Intergenerational Allocation under Full Informa-
tion

We now compare the parent’s optimal education choice with the child’s
benchmark allocation.

In standard dynastic models following Becker and Tomes (1979, 1986),
education and bequests are often treated as interchangeable instruments for
transferring resources across generations. In such environments, parents can
replicate any desired allocation through financial transfers alone.

In the present framework, the two instruments play distinct roles. Fi-
nancial bequests are pure transfers that shift resources across generations,
whereas education changes the child’s productivity by increasing the marginal
return to labor. Despite this technological difference, in the absence of un-
certainty and informational frictions both parents and children evaluate ed-
ucation using the same marginal resource trade-off. The efficient allocation
therefore satisfies

oY (I',n',0")

oh/
Proposition 1 (No conflict under full information). Suppose ability and
labor supply are commonly observed and there is no uncertainty about future

productivity. Then the parent’s optimal choice of education coincides with
the child’s resource benchmark.

= (L+7)gw (b, h). ()

Proof. See Appendix. m

Because parents are altruistic and internalize the child’s welfare, their
education choice reflects the same marginal trade-off between education and
financial transfers as in the child’s benchmark. As a result, there is no
intrinsic conflict between parents and children in this environment.

Any departure from this benchmark must therefore be driven by addi-
tional frictions, which we introduce in the next sections.



Remark (Endogenous labor supply). This benchmark characterizes
the efficient intergenerational allocation in the absence of uncertainty and
informational frictions. It is a resource-based allocation criterion: it com-
pares the marginal output gain from education to the marginal resource cost
of attaining it, evaluated at the return on financial wealth.

If labor supply is endogenous, both instruments affect labor supply, but
through fundamentally different channels. Financial bequests operate through
a standard wealth effect, whereas education alters labor supply by changing
the marginal productivity of labor. Through these channels, both instru-
ments indirectly affect the realized return to education and therefore interact
with incentive constraints through their effect on labor supply.

However, this interaction is qualitatively asymmetric. Financial bequests
affect incentives only indirectly through their impact on labor supply, whereas
education additionally affects incentives directly through its impact on the
production technology. As a result, financial bequests are no longer informa-
tionally neutral once labor supply is endogenous, but they do not generate
a direct informational wedge. By contrast, education continues to create a
direct productivity-based informational distortion. Section 6 formalizes this
distinction.

3 Ability Risk

We introduce ability risk while maintaining the continuum formulation of
child ability ¢’ € [¢, 0] and abstracting from informational frictions. Educa-
tional investment is chosen before ability is realized, so that the return to
education is uncertain at the time of investment. As a result, education is
evaluated based on expected marginal returns.

Throughout this section, we use a resource-based benchmark that com-
pares the marginal productivity gain from education to its marginal resource
cost. In Section 5, we introduce an alternative return-based benchmark that
will be useful for decomposing the education wedge.

In contrast, financial bequests provide a budgetary transfer across gener-
ations and yield the risk-free intertemporal return. This asymmetry implies
that the two instruments are no longer equivalent for transferring resources:
while financial wealth delivers a return that does not depend on the child’s
realized ability, the return to education depends on the realized productivity

of the child.



Consequently, ability risk generates a wedge between ex ante expected
and ex post realized marginal returns to education, evaluated relative to its
marginal resource cost in terms of financial wealth.

3.1 Independent Ability

Let 6 denote parental ability and 8’ the child’s ability. We assume that child
ability is independently drawn from a fixed distribution:

0 ~ F(0).

Parents choose human capital investment A’ before the realization of #'.
Because the return to education depends on realized ability, education is a
risky investment, whereas financial bequests yield a risk-free intertemporal
return (1 + r) that does not depend on the child’s type.

The parent’s optimality condition for education is therefore based on
expected marginal returns:

E [u/ (' (0")Yn (€0 1), 0, 0')] = (14 1) gw (W, W) E[u'(d(0))]. (6)
Dividing by E[u/(¢/(#"))] yields
?h’ - (1 + T) gh’(h/7 h)? (7>
where
E [u’(c’(@’))Yh/ (6(9’; NS 9’)}
Elu'(¢(0))]
denotes the expected marginal return to education, weighted by marginal
utility.
Economically, this object captures how parents evaluate education before
the child’s ability is realized. In contrast to financial bequests, which deliver

a risk-free intertemporal return (1 + r), the return to education depends on
realized productivity and is therefore uncertain.

?h/ -

3.2 Ex Post Evaluation

Once ability is realized, the marginal return to education can be evaluated ex
post. Conditional on type €', the relevant benchmark compares the realized
marginal return to education with its marginal resource cost:

Y (6(9,, h/), h/, 9/) = (1 + 7“) gh/(h’, h) (8)

9



This equality should be read as an ex post benchmark condition, not as
an actual choice condition. Because the marginal product of human capital
depends on realized ability, the ex post valuation of education differs across
children.

Proposition 2 (Risk wedge under ability uncertainty). The parent’s optimal
choice satisfies B
Yh/ = (1 + 7’) gh/(h,, h)

Ezx post, the realized marginal return differs from its ex ante expected
value, so that the wedge

Yh/ (6(9/, h/>, h/, 9/) — (1 + 7’) gh/(h/, h)
depends on realized ability 6.

The proof is provided in Appendix B.
For notational simplicity, write

Yh/(e,) = Yh/ (6(9’, hl>, h/, 9/) .

Taking expectations across types, the average risk wedge admits a covariance
representation:

~ Cov(u'(d(0"), Yi(0')) '

E[Yw(0) - Y] = Efu'(¢(0"))]

Thus, when higher-return states are associated with lower marginal utility,
the average risk wedge is positive. The derivation is provided in Appendix B.

Ability risk therefore generates disagreement between ex ante and ex post
valuations of education even in the absence of informational frictions. This
disagreement arises because education is chosen based on expected marginal
returns, while its payoff is realized ex post.

Under independent ability, there is no systematic bias in educational in-
vestment across dynasties. Parents choose education to be optimal in expec-
tation, but ex post valuations differ across realizations of ability, so that the
wedge is purely idiosyncratic.

Importantly, this risk-based wedge arises only for education. Financial
bequests yield the risk-free intertemporal return and are therefore not subject
to this return-risk distortion. This asymmetry will play a central role in the
analysis of optimal policy under informational frictions.

10



3.3 Intergenerational Ability Persistence

We now allow ability to be correlated across generations. Let ability evolve

according to
0 ~ F(0"|0),

where higher parental ability shifts the distribution of 8" toward higher values.
In this environment, parental ability becomes informative about the ex-
pected return to education. Since education affects the child’s productivity,
parents condition their investment decision on #, which determines the dis-
tribution of future returns.
The parent’s first-order condition for education becomes

E [ ((0)Ys (C(0; 1), 1,0') | 6] = (1+7) g (W, R)E[ (' (0)) | 6]. (9)
Dividing by E[u/(¢'(0")) | 0] yields
Vi (0) = (L+7) gw (B, h),

where
E [u’(c’(&’))Yh/ (E(Q’;h’),h',é”) } «9}
Elw/(c(6")) | 6]
denotes the expected marginal return to education conditional on parental
ability.
Because the conditional distribution F'(¢’ | 6) depends on 6, expected
returns vary systematically across dynasties.

Yin(9) =

Proposition 3 (Ability-dependent investment). Suppose that the marginal-
utility-weighted expected return to education Y 1,(0, h') is increasing in parental
ability 0, and that Y 1, (0, h') is decreasing in B'. If gy (R', h) is weakly increas-
ing in h', then higher-ability parents choose weakly higher levels of human
capital investment.

A sufficient condition for the first assumption is that F'(6' | 6) shifts to the
right with 0, Yy, (I, h',0") is increasing in 0', and the induced marginal-utility
weights do not overturn this monotonicity.

The proof is provided in Appendix B.

Ability persistence therefore generates systematic heterogeneity in educa-
tional investment across dynasties. Because education affects productivity,
parental information about ability directly shifts the expected return to ed-
ucation.

11



Importantly, the resulting wedge remains purely driven by uncertainty. It
reflects the fact that education is chosen based on expected returns, while its
realized payoff depends on ex post ability. In contrast to the informational
wedge studied later, it does not arise from incentive considerations.

In contrast, financial bequests yield the risk-free intertemporal return
(1+r), which does not depend directly on the child’s ability. As a result, they
do not respond to parental information about future productivity through
this return channel.

3.4 Independent versus Correlated Ability

The comparison between independent and correlated ability highlights how
expectations shape the education wedge.

When ability is independent across generations, all parents face the same
distribution of future productivity. As a result, they choose education based
on a common expected marginal return, and the wedge between ex ante and
ex post returns is purely idiosyncratic.

When ability is correlated across generations, parental ability becomes
informative about the distribution of the child’s productivity. In this case,
expected returns vary across dynasties, leading to systematic differences in
educational investment.

In both environments, the underlying mechanism is the same: educa-
tion is chosen based on expected returns, while its payoff is realized ex post.
However, ability persistence transforms the wedge from idiosyncratic to sys-
tematic. Importantly, this mechanism operates only through education. Be-
cause financial bequests yield the risk-free intertemporal return, they are not
exposed to the same return-risk channel.

Ability risk therefore introduces a distinct source of distortion in intergen-
erational allocation, arising from the gap between ex ante expected returns
and ex post realized productivity. This risk-based wedge will interact with
informational frictions in the next section, where we show that education is
subject to an additional, qualitatively distinct distortion arising from incen-
tive provision.

12



4 Private Information and Instrument-Specific
Incentive Effects

This section introduces private information about child ability and derives
the main asymmetry between intergenerational transfer instruments. The
key distinction is not that education and bequests have different returns,
but that they enter the incentive problem differently. Education changes the
productivity schedule and therefore the labor cost of mimicking across types.
Financial bequests shift resources but do not alter this mapping.

We show that this difference generates a direct informational effect for
education and no analogous direct effect for financial bequests. This is the
central mechanism of the paper.

4.1 Environment

We consider a dynastic economy with a continuum of child ability types

¢ € [0,6], distributed with density f. The parent chooses consumption c,
labor supply [, a financial bequest ', and educational investment h’, as well
as type-contingent allocations {c/(0'),vy'(¢)}¢ .

Preferences are given by

0
P — u(c) —v(l) + 5/9 [u(c'(gf)) — v(é(y/(ef); W, 9/))}]8(@/) do’, (10)

where £(y'(0'); 1/, 6") denotes the labor required to produce output y'(6") for
a child of ability #” and human capital ', implicitly defined by

Y (U (6):1.0).1.0) = (8). (11)
The parent’s budget constraint is
c+b +gh,h)=1+rb+Y(h,0), (12)
and child consumption is given by
0= (147 +y' (). (13)

As standard in Mirrlees models, labor supply is not chosen directly by
the child but is implicitly determined by the output assignment through

13



the production technology. Financial bequests are budgetary transfers: they
shift resources across generations without entering the production function.
Educational investment, by contrast, enters Y (', &', 0") and changes the pro-
ductivity schedule.

The information structure is as follows. The parent and the planner
share the same information ex ante: neither observes the realization of child
ability 6 when b and h' are chosen. After these choices are made, 0 is
realized and privately observed by the child. The planner therefore designs an
incentive-compatible direct mechanism assigning type-contingent allocations
(c(07),5/(0"))-

Throughout this section, parental ability # is taken as given and is as-
sumed to be commonly observed. We abstract from private information at
the parental level and from intergenerational correlation in types in order
to isolate the role of the child’s private information in shaping incentive
provision. Allowing for parental private information or ability persistence
would introduce additional screening motives, but would not eliminate the
instrument-specific channel emphasized here.

Under the Spence-Mirrlees condition and monotonicity, the first-order
approach applies.

4.2 Full-Information Benchmark

Under full information, the planner observes child ability and faces no incen-
tive constraints. The first-order condition for education is

Yiy = (1+7)gw(l,h), (14)

where

o e O (L @) 0, . 0) 1)
Jy w(e () 1(07) o

denotes the expected marginal product of education weighted by marginal
utility.

This condition coincides with the resource-based benchmark derived in
the absence of informational frictions. Thus, under full information, there
is no informational distortion in the education margin, and education and
financial bequests remain equivalent at the level of the marginal resource
trade-off. Any departure from this benchmark must therefore arise from the
informational friction introduced below.

14



4.3 Private Information and Instrument-Specific Dis-
tortions

We now introduce private information about child ability. The planner must
offer type-contingent allocations that satisfy incentive compatibility.

The key observation is that educational investment affects the productiv-
ity schedule and therefore changes the labor required to implement a given
output assignment. As a result, it changes the attractiveness of mimicking
across types and hence the informational rents required to sustain truthful
revelation. Financial bequests, by contrast, do not affect productivity and
therefore do not enter the incentive problem through this channel directly.

Let A denote the multiplier on the resource constraint and let p(6’) > 0
denote the shadow value of the local incentive constraint. The planner’s
first-order conditions imply

A= 61+ r)/a o (c’(@'))f(@') de’,
) (15)

ﬁ/g W ((0) Y (LY (0); 1, 0), 1, 0") f(0) d8’ = Agw (K, h) + Ry, (16)

where

Ry — — /0 u(&’)%[u(d(@’))—v(é(y’(e/);h'ﬁ/))} F@)ae. ()

The first-order conditions reveal a direct asymmetry across instruments
in the local-envelope representation. The bequest condition contains no di-
rect productivity-based informational term, while the education condition
contains Ry/. The next result characterizes this direct channel and the sign
of the baseline labor-requirement component. The sign result should be in-
terpreted as applying to this component, rather than to the total effect of
education on all global incentive constraints.

Theorem 1 (Direct labor-requirement effect of education). Consider the
private-information environment described above and suppose that the first-
order approach is valid. The first-order conditions (15)—(17) have the follow-
mg properties.

15



First, in this baseline representation, financial bequests generate no direct
productivity-based term in the local incentive component, because they do not
alter the labor requirement mapping. By contrast, educational investment
generates the term Ry, because it affects ((y; W', 0"), which enters the local
mncentive constraints.

Moreover, by the implicit function theorem applied to

Y (Uy; W00, 0, 0) =y,
the labor requirement mapping satisfies

Yh’ (é(y) h'la 0,)7 hlu 0/)

Oy W 0) = .
v 1 6) Y, ((y; W, 6), 1, 07)

(18)

Thus, the sign of the direct labor-requirement component is determined by
how educational investment changes the labor required to implement a given
output assignment.

Define
My(0') = —% [u(d(8) —v(e(y'(0); 1, 6)] .
Then
My (8') = ' (€Y' (0"); 1, 0)) b (' (0'); 1, 6), (19)
and hence .
R = [ )M (856" a0 (20)
9

If Yoo > 0 and Y, > 0, then Cp(y; W, 0') < 0. Hence My/(0") < 0, and
Ry <0, with strict inequality whenever the local incentive component binds
on a set of positive measure.

Financial bequests generate no analogous direct term because they enter
the planner’s problem through the resource constraint and do not affect the
production function or the labor requirement mapping {(y; ', 0").

Proof. The first-order conditions (15) and (16) follow from differentiating the
planner’s Lagrangian with respect to b’ and A/, respectively. Since financial
bequests do not enter the production function or the labor requirement map-
ping, no direct productivity-based informational term appears in the bequest
condition.
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Educational investment affects the marginal product of human capital
and also changes the labor requirement associated with any assigned output
level. The relevant channel is

W — Ly (0);1,0") — v((y'(¢); 1, 6')) — local incentive constraints.

Thus, differentiating the Lagrangian with respect to A’ brings in the multi-
plier on the local incentive constraint and generates the term Ry in (17).
Equation (18) follows from the implicit function theorem applied to Y (¢(y; b/, 0"), 1/, 6") =
y, using Y; > 0. Equation (19) follows by differentiating u(c¢/(6"))—v(¢(y'(¢'); 1, 0"))
with respect to A/, treating (¢/(6"),y'(6')) as separate control variables in the
Lagrangian, as in the standard envelope step. The sign statements follow
from " > 0, Y, > 0, and u(6") > 0. O

The sign result in Theorem 1 concerns the direct labor-requirement com-
ponent obtained from the local-envelope representation. It should not be
read as a statement that education unambiguously relaxes every global in-
centive constraint. In a finite-type representation, a change in education
may affect both the utility from the truthful allocation and the utility from
mimicking another type’s allocation. The contribution of the theorem is to
isolate the direct component that arises because education changes the labor
requirement associated with a given output assignment. Section 6 shows that
additional marginal-utility, labor-supply, and productivity-rent components
appear once labor supply is endogenous.

A simple example illustrates the sign of the baseline labor-requirement
channel. Under the Cobb—Douglas technology

Y (1,0, 0) = 05(h) ¢, €€(0,1),

the labor requirement is

!l Y
“h —
(il 0) = Gegye
SO
!l 1_5 1l
Cw(y; 11, 0') = ————=L(y; ', 0') < 0.

h

Therefore My/(0") < 0 and, under the sign convention adopted in (17),
R, < 0 whenever incentive constraints bind. In this baseline representa-
tion, productive education relaxes the direct labor-requirement component
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of incentive provision. This example does not sign the total informational
effect once labor supply and the slope of information rents are endogenous;
that case is analyzed in Section 6.

Combining the two first-order conditions gives the wedge representation
for education.

Corollary 1 (Education wedge under private information). Let Y, denote
the expected marginal product of education defined in (14). Then the educa-
tion condition can be written as

Vig =1+ r)gw(l', h) + Aw, (21)

where B
Ap=—— i (22)

B 7w (e(8)) f(6)do"

Proof. Divide (16) by B
0
/ / 6/ 6/ 9/
8 [ @) re)a

and use (15) to substitute for the resource multiplier A. This substitution
uses the bequest optimality condition to express the resource multiplier in
terms of the marginal utility value of financial transfers. The wedge Ay is
therefore measured relative to the bequest margin.

Under full information, u(6") = 0, so Ry, = 0 and A = 0, recovering
(14). O

Under the sign convention in (17), a negative informational wedge means
that the planner requires a lower expected marginal product of education
relative to the bequest margin. If Y}, is decreasing in &', this corresponds to
higher education than under the full-information benchmark, or equivalently
to a subsidy-like distortion of education relative to financial bequests. A
positive wedge has the opposite interpretation.

Remark 1 (Productive and budgetary transfer margins). This observation
1s mechanical but useful for organizing the comparison. A transfer instrument
that enters only through the resource constraint cannot generate a derivative
of the production mapping with respect to ability. Hence it cannot generate
the direct productivity-rent term identified below. The substantive question is
not this absence per se, but how large the education-specific productivity-rent
term is relative to the indirect channels that affect both instruments.
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4.4 Interpretation

Theorem 1 identifies the central asymmetry across intergenerational transfer
instruments. Educational investment alters the productivity schedule and
therefore affects the labor requirement associated with assigned output levels.
Financial bequests shift resources across generations but do not modify the
production technology.

As a result, education is the only instrument that generates a direct
productivity-based informational term in this baseline environment. This
mechanism is absent for financial bequests, which affect the allocation through
the resource constraint but do not alter the labor requirement schedule.

The sign of the baseline informational term depends on how education
changes the labor required to implement assigned outputs. Under the main-
tained assumption that education raises productivity, the labor requirement
falls, so Ry, < 0 under the sign convention adopted in (17). Thus, in the
baseline labor-requirement representation, productive education relaxes this
dimension of incentive provision.

This conclusion should not be interpreted as saying that education is al-
ways distorted upward. Once labor supply and the slope of information rents
are endogenous, education also affects how ability is translated into output.
Section 6 shows that the direct productivity-rent component governed by
Yy may offset or reverse the baseline effect.

Importantly, this result complements the analysis of ability risk. While
risk generates a wedge between ex ante and ex post returns to education,
informational frictions generate an additional wedge through incentive pro-
vision. The two wedges may interact through their joint dependence on the
production technology, but only education directly changes the mapping from
private information to implemented outcomes.

This asymmetry is the key force behind the education wedge studied in
the next section and distinguishes human capital investment from purely
budgetary forms of intergenerational transfers.

5 The Education Wedge

This section provides the central decomposition of the paper. The objective
is to compare education with financial bequests as alternative instruments
for transferring resources across generations. The key distinction is that
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education changes the child’s productivity, whereas financial bequests are
budgetary transfers. As a result, education interacts with both ability risk
and incentive constraints in ways that financial bequests do not.

The decomposition below separates three forces: a risk component, a tech-
nological component, and an informational component. The risk component
arises because education is chosen before ability is realized. The technolog-
ical component reflects the resource cost of producing human capital. The
informational component is the direct incentive effect derived in Section 4.

Throughout this section, write

Vi (0') = Y (L' (0); 1, 0'), 1, 6)

for the realized marginal product of education for type 6.

5.1 Child’s ex post benchmark

From the child’s perspective, education is evaluated after ability has been
realized. Conditional on €', the child compares the realized marginal return
to human capital with the return on financial wealth. This yields the return-
based benchmark

Y (0)=1+r. (23)

This condition is not an optimal education choice by the child. Rather, it
is an ex post evaluation criterion that compares human capital with financial
wealth after the uncertainty about ability has been resolved. The resource
cost of education is incurred at the investment stage and is internalized by
the parent or planner.

Equation (23) therefore provides a useful reference point: in the absence
of risk, technological differences, and incentive problems, education and fi-
nancial wealth would be perfect substitutes at the margin.

5.2 Full-information allocation

Under full information, the planner observes child ability and faces no incen-
tive constraints. Let Y, denote the expected marginal product of education
weighted by marginal utility, as defined in Section 4.2. The full-information
optimality condition is

?h’ = (1 + ’f‘)gh/<h/, h) (24)
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Relative to the child’s return-based benchmark (23), the full-information
allocation differs because the planner internalizes the marginal resource cost
of producing education. The term

(1+47r) (gh/(h’, h) — 1)

therefore captures the difference between evaluating education as a return
and evaluating it as a costly investment technology.

5.3 Private information

Under private information, the planner must satisfy incentive compatibility.
As shown in Section 4, educational investment affects the labor requirement
mapping and therefore enters the incentive constraints directly. Financial be-
quests do not generate an analogous direct productivity-based informational
term.

Using Corollary 1, the planner’s education condition under private infor-
mation can be written as

Y= 14r)gw(h, h)+ Ay, (25)

where Ay is the informational wedge derived in Section 4.3.

Under the baseline labor-requirement channel of Section 4, productive ed-
ucation reduces the labor required to implement a given output assignment.
With the sign convention adopted in (17), this implies A, < 0 whenever in-
centive constraints bind and Y, > 0. Section 6 shows that once labor supply
and the slope of information rents are endogenous, additional productivity-
rent terms may offset or reverse this baseline effect.

5.4 Decomposition

Combining the child’s ex post benchmark, the full-information condition, and
the private-information condition yields the education wedge decomposition.

Theorem 2 (Education wedge decomposition). Under private information,
the realized education wedge satisfies

Y (0) = (147r) = (Yh’(el) - ?h’) +£1 +7) (gn (W, h) — 1)1—1— éf.//

. J -~
~~

risk wedge

technological wedge informational wedge
(26)
Moreover:
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(i) The risk wedge is type-specific. Taking expectations across types, its
average satisfies

Cov (u’ (C,(e/)) ) Yh’(Q,» . (27)

E[Yu(0)—Yy] =—

Since Y is constant across types,
E[Yh/(el) — Yh/} = E[Yh/(gl)] — ?h’-

Thus, when high-return states are associated with low marginal utility,
the average risk wedge is positive. Under the standard case in which
higher-ability children receive higher consumption and u” < 0, marginal
utility 1s lower in high-return states, so this covariance is negative.

(ii) The informational wedge is instrument-specific. It is given by Ay from
Corollary 1. Under the baseline labor-requirement channel of Section 4,
productive education implies A < 0. With endogenous labor supply,
Section 6 shows that the additional productivity-rent component is gov-
erned by

/@ () ((0)) Yo (0)1(61) 8.

where w(0') is the rent-weighting term defined there. If this term is
positive and sufficiently large relative to the baseline labor-requirement
component, the sign of the total informational wedge is reversed.

Proof. The decomposition follows by adding and subtracting Y, from Y}, (6')—
(14 r) and using the private-information education condition (25). The co-
variance representation in part (i) and the sign characterization in part (ii)
are derived in Appendix D. O]

The central implication is that education and financial bequests are not
mechanism-equivalent instruments of intergenerational redistribution. Edu-
cation carries risk, technological, and informational components. Financial
bequests, by contrast, do not alter the production technology and there-
fore do not generate the direct productivity-based informational component
identified in Theorem 1.

Although (26) is obtained by adding and subtracting Y, the decompo-
sition is not arbitrary. Each term corresponds to a distinct comparison. The
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risk wedge compares realized and ex ante expected returns. The technological
wedge compares a return-based benchmark with a resource-cost benchmark.
The informational wedge compares the full-information allocation with the
private-information allocation.

5.5 Interpretation

The decomposition in Theorem 2 separates the education wedge into three
conceptually distinct components.

The risk wedge arises because education is chosen before child ability is re-
alized. The planner evaluates education using the marginal-utility-weighted
expected return, whereas the realized return depends on the ex post type.
Equation (27) shows that the average risk wedge is governed by the covari-
ance between marginal utility and the marginal return to education. Under
standard monotone allocations, higher-ability children both have higher re-
turns to education and receive higher consumption, so the covariance between
marginal utility and the return to education is negative and the average risk
wedge is positive.

The technological wedge reflects the fact that education is produced
through a costly human-capital technology. A unit of financial wealth can be
transferred at the gross return 1+ r, while an additional unit of human cap-
ital requires gp/(h', h) units of resources. This component therefore depends
on the benchmark used to evaluate education. If education is measured net
of its resource cost, the technological wedge disappears.

Remark 2 (Benchmark dependence of the technological wedge). The tech-
nological wedge is benchmark-dependent. It reflects the difference between a
return-based evaluation of education and a resource-cost evaluation. If edu-
cation 1s evaluated net of its marginal resource cost, so that the benchmark
is

Yh/(Q’) = (1 + T)gh’(hlv h)v

then the technological wedge disappears. By contrast, the risk wedge and the
informational wedge arise from uncertainty and incentive compatibility and
therefore do not disappear under this change of benchmark.

The informational wedge is the direct incentive component derived in
Section 4. It reflects the fact that education changes the labor requirement
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mapping and therefore affects incentive compatibility. As shown in Theo-
rem 1, financial bequests have no analogous direct component because they
do not enter the production technology.

The sign of the informational wedge should be interpreted together with
Section 4. In the baseline labor-requirement representation, productive edu-
cation relaxes one dimension of incentive provision, yielding Ay < 0 under
the sign convention adopted there. This does not imply that education is
always distorted upward: Section 6 shows that when labor supply and the
slope of information rents are endogenous, the productivity-rent channel may
offset or reverse this baseline effect.

Remark 3 (Relation to Bovenberg—Jacobs). Bovenberg and Jacobs show
that, in a static Mirrlees environment, education subsidies and income taxa-
tion are complementary policy instruments. In the baseline labor-requirement
representation considered here, productive education relaxes one dimension of
incentive provision, which 1s consistent with the standard subsidy logic.

The present framework adds two features that are absent from that bench-
mark: financial bequests as an alternative intergenerational transfer instru-
ment, and an explicit dynastic incentive margin. Once labor supply and
the slope of information rents are endogenous, Section 6 shows that the
productivity-rent component governed by Yy, may offset or reverse the base-
line subsidy logic.

In particular, when Yy, > 0 and the productivity-rent component is suffi-
ciently large relative to the baseline labor-requirement component, the optimal
policy may tax rather than subsidize education—a reversal of the Bovenberg—
Jacobs conclusion that arises precisely because financial bequests provide a
purely budgetary alternative transfer margin.

The decomposition also organizes the comparative-statics implications
discussed in Section 7.2. Changes in the dispersion of ability primarily affect
the risk component, whereas changes in the return on financial wealth and
in the weight placed on future generations affect the resource and incentive
margins. These comparative statics can therefore be read as changes in the
relative importance of the three components of (26).

Thus, the education wedge is not a single distortion. It is the sum of three
mechanisms that operate through different margins: uncertainty, resource
costs, and incentive provision.
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6 Endogenous Labor Supply

This section extends the baseline environment by allowing the child to choose
labor supply optimally. The purpose is to test the robustness of the direct
informational asymmetry established in Sections 4 and 5, and to characterize
how endogenous labor supply affects the sign of the education wedge.

In the baseline formulation, labor is pinned down by the output assign-
ment through the labor requirement mapping. This isolates the effect of
education on the cost of implementing assigned outputs. Once labor supply
is endogenous, both educational investment and financial bequests affect be-
havior and therefore influence incentive provision through marginal utility
and labor supply responses.

The central question is whether this additional behavioral channel elimi-
nates the asymmetry between educational investment and financial transfers.
We show that it does not. Endogenous labor supply makes financial bequests
informationally relevant through indirect behavioral channels, but only ed-
ucation generates a direct productivity-rent component. This component is
governed by Yy, and may offset or reverse the baseline labor-requirement
effect identified in Section 4.

6.1 Environment

We maintain the environment of Section 4, but allow the child to choose
labor supply. Preferences are

u(c’(ﬁ/)) — v(l'(@')),

and output is
Y(l’(@'), n, «9’).
Educational investment A’ enters the production function directly, whereas

financial bequests 0 affect the child through the budget constraint. Given
(b',h',0"), the child chooses labor supply to solve

@0, 0 e arg max {u((L+r)b +Y(,N,0)) —v(l)}.
The associated consumption level is

dO) = 1+ + Y (05, 1),1,0).
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Under the maintained regularity conditions, the labor supply policy is
well-defined, unique, and differentiable. Its first-order condition is

u' (< (0)Y,(I(9), W, 0) = (I'(8)), (28)
where, to simplify notation, we write '(¢") for I'(¢"; 0/, h').

Lemma 2 (Envelope property with endogenous labor supply). For each type
0', let indirect utility be

U@ =u(d(@)) —v(l'(#)),
where
dO)=0+nrb + Y(l’(@'), ', 9’).
Then the marginal effect of educational investment on indirect utility satisfies
ou (o)
oh/

—(¢(0")Yi (I'(0), 1, 0).

Proof. The result follows from the child’s labor-supply first-order condition
and an envelope argument. The full derivation is in Appendix E. O

Lemma 2 shows that endogenous labor supply does not alter the direct
marginal utility effect of education. Instead, it changes the informational
wedge through the slope of information rents.

6.2 Informational wedges with endogenous labor sup-
ply

With endogenous labor supply, information rents are characterized by the
envelope condition

Uy (0) = u/ (' (0)) Yo (0, 1, 0). (29)

Thus, information rents depend on the sensitivity of output to type, evaluated
at the equilibrium labor supply.

We use a tilde to distinguish the endogenous-labor informational effect
from the baseline wedge in Sections 4 and 5. Let

R,
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denote the unnormalised informational effect of an instrument x € {h',0'}.
The corresponding normalised wedge is

_ R,
Ba = B Jou (<(0))f(0) o

(30)

Thus, Kh, is the endogenous-labor counterpart of the informational wedge
Ay from Corollary 1. _

The following theorem characterizes the unnormalised effects R,. Nor-
malising them through (30) gives the corresponding wedges in the planner’s
first-order conditions.

Theorem 3 (Instrument-specific informational effects with endogenous la-
bor). Suppose the assumptions of Lemma 2 hold and that the first-order ap-
proach is valid. Let
1—-F()

f(o)
Then, for any instrument x € {h',0'}, the unnormalised informational effect
can be written as

w(f) =

R = / (0 Uy (0 £(6) dE. (31)
®
Moreover, the derivative of the rent slope with respect to x satisfies
0
Una0) = o (¢(6)) 0o (1(01), 0, 07) o (¢60)) Yo (160), 1 6),
(32)

where ¢, (0') denotes the total derivative of consumption with respect to .
For educational investment, the informational effect decomposes as

Ry = RV + Ry + R, (33)
where
R%U = / w(&’)u”(c’(&’))cﬁl,(e’)Yg/ (l’(@’),h’,@’)f(@’) do’,
S
REde = / w(Q’)u’(c’((‘)’))Yglh/ (l’(é”),h’,&’)f(@’) de’,
o)
and

Rlaber — /@ w()u! (@) Yo (I(0), W, 0') 1, (0 £(8) 6.
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For financial bequests, the informational effect is
Ry = R}V + R, (34)
where
RYY = [ (o) (00 0o (116 0. 0) 16 00
and )

Rlsbor — /@ (O (0 You (1(0), 1 0) Ly () £ (6) 6.

Hence both instruments generate indirect informational effects through
marginal utility and labor-supply responses, but only educational investment

generates the direct productivity-rent component szOd

Proof. The result follows by differentiating the rent-slope equation (29) with
respect to each instrument and using the reduced-form representation of
informational rents. The full derivation is in Appendix E. O

Theorem 3 delivers the central robustness result of this section. Endoge-
nous labor supply introduces marginal-utility and labor-supply channels for
both instruments. However, the direct productivity-rent component REde
remains unique to education.

Corollary 2 (Persistence of the direct productivity asymmetry). Under the
assumptions of Theorem 3, financial bequests affect incentive provision only
through the indirect components RV and REE™".  Educational investment
affects incentive provision through these channels and, additionally, through
the direct productivity-rent component szOd.

Thus, endogenous labor supply weakens the strict neutrality of financial
bequests from the baseline model, but it does not eliminate the direct produc-
tivity asymmetry between education and bequests.

Remark 4 (Financial bequests with endogenous labor supply). Unlike in
the baseline labor-requirement representation, financial bequests are not in-
formationally neutral once labor supply is endogenous. In general,

Ry = RYY + Ribor £ 0,

However, the effect of bequests operates only through marginal utility and
labor-supply responses. Bequests do not generate a direct productivity-rent
component because they do not enter the production function. This preserves
the qualitative distinction from educational investment.
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Proposition 4 (Sign of the direct productivity-rent component). Suppose
that u'(¢'(0')) > 0 and that Yy, (I'(6'),h',0") has a constant sign on ©. Then
the sign of R is the sign of Yau. In particular, if human capital and
ability are complements in production, so that

You (I'(6'),1,0') > 0
on a set of positive measure, then
RYY > 0.

Proof. The result follows from the non-negativity of w(#'), /('(¢')), and
f(@) in the integrand of RY°". These terms therefore pin down the sign of
RP°! from the sign of Yy The full derivation is in Appendix E. O

Proposition 4 is the key sign result of this extension. It shows that
complementarity between human capital and ability generates a positive
productivity-rent component. This is the channel that can offset or reverse
the baseline labor-requirement effect from Section 4.

6.3 Relation to the baseline education wedge

The planner’s first-order condition for education retains the same structure
as in Section 5. With endogenous labor supply,

Y = (1+r)gw(h', h) + Ay, (35)

where Y, denotes the expected marginal product of education weighted by
marginal utility, as in (14), and

Ry
B fou (c(0) f(0)dor

The normalized endogenous-labor wedge decomposes as

Ay =

Ap = AMY 4 Abrod | Alabor (36)

where each component is obtained by normalizing the corresponding compo-
nent of Ry by

B /@ o' () £(8) de.
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In the baseline labor-requirement representation, productive education
generates a non-positive informational wedge under the sign convention of
Section 4. With endogenous labor supply, the productivity-rent component
may offset or reverse this effect.

Denote by A'*T and h'P! the optimal education levels under full informa-
tion and private information, respectively.

Proposition 5 (Productivity rents and the Bovenberg—Jacobs reversal).
Suppose that human capital and ability are complements in production, so
that

%/hl(ll(el), h/, 9/) >0

on a set of positive measure. Suppose further that the direct productivity-rent
component dominates the remaining informational components:

szod > — (R%U + R;Zalbor) )
Then the normalized endogenous-labor informational wedge satisfies
Kh/ > 0.

If, in addition, Y is decreasing in h', then the private-information allo-
cation features lower educational investment than the full-information allo-
cation:

h/P] < thI

Hence, relative to the financial bequest margin, optimal policy may tax
rather than subsidize education. This reverses the standard Bovenberg—Jacobs
subsidy logic when education amplifies informational rents through the productivity-
rent channel.

Proof. The dominance condition implies A > 0. Comparing the private-
information and full-information education conditions then implies h'F? <
h'FT whenever Y}, is decreasing in A’. The full derivation is in Appendix E.

0

Remark 5 (Interpretation of the reversal condition). Proposition 5 is a
sufficient-condition result. It does not imply that education is generally taxed
under private information. The sign of the total education wedge depends
on the relative magnitude of the productivity-rent component, the marginal-
utility component, and the labor-supply component. The contribution is to
wdentify the education-specific component and to show that it can, under com-
plementarity, work against the standard subsidy force.
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6.4 Discussion

Endogenous labor supply refines the baseline results rather than overturning
them. Both instruments now affect incentive provision through marginal
utility and labor supply responses. However, educational investment remains
distinct because it also changes the productivity mapping from ability to
output.

This distinction is central for policy. Human capital investment is not
merely another vehicle for transferring resources across generations. It is
also a technological choice that determines how private information about
ability is translated into output. Financial bequests shift resources without
directly altering this mapping. Thus, even with endogenous labor supply,
education and financial bequests remain non-equivalent instruments of inter-
generational redistribution.

7 Discussion and Interpretation

The preceding sections establish that education and financial bequests are not
mechanism-equivalent instruments of intergenerational redistribution. This
section discusses the main implications of the decomposition and organizes
the comparative statics of the model.

7.1 Mechanism equivalence and policy interpretation

The central implication of the analysis is that education is not merely a differ-
ent way of transferring resources across generations. Financial bequests are
budgetary transfers: they shift resources without directly altering the pro-
duction mapping. Educational investment, by contrast, changes how private
ability is translated into output.

This distinction matters for incentive provision. In the baseline labor-
requirement representation, productive education reduces the labor required
to implement assigned outputs and therefore relaxes one dimension of in-
centive compatibility. Under the sign convention adopted in Section 4, this
corresponds to Ay < 0 whenever incentive constraints bind and education
raises productivity.

With endogenous labor supply, however, education also affects the slope of
information rents through the productivity-rent component identified in Sec-
tion 6. When human capital and ability are complements, Yy, > 0, this com-
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ponent is positive and may dominate the baseline labor-requirement effect.
In that case the total informational wedge becomes positive and the planner
may distort education downward relative to the full-information benchmark.

Thus, the model does not imply that education should always be sub-
sidized or always be taxed. The sign of the optimal education distortion
depends on which component of the wedge dominates. The key result is
instead that the education margin is intrinsically different from the bequest
margin: education directly changes the productivity and incentive structure
of the economy, whereas financial bequests operate through the budget con-
straint.

7.2 Comparative-statics implications

The decomposition in Theorem 2 provides a useful organizing framework for
comparative statics. Changes in fundamentals affect optimal education by
shifting the risk, technological, and informational components of the educa-
tion wedge.

First, changes in the dispersion of child ability primarily affect the risk
component and the productivity-rent component. Greater ability dispersion
increases the dispersion of realized returns to education. Through the covari-
ance term in (27), this changes the gap between the realized return and the
marginal-utility-weighted expected return. At the same time, if human cap-
ital and ability are complements, a more dispersed ability distribution may
also increase the value of the productivity-rent component in Section 6. The
net effect on education is therefore generally ambiguous without additional
restrictions.

Second, changes in the return on financial wealth affect the resource-cost
benchmark. A higher r raises the opportunity cost of investing in educa-
tion rather than transferring financial wealth. This tends to make financial
bequests more attractive relative to education. However, the total effect on
optimal education also depends on how the change in r affects consumption,
marginal utilities, and the informational wedge.

Third, changes in parental altruism affect the weight placed on the child’s
allocation. A higher [ increases the importance of child utility in the parent’s
objective and therefore raises the value of future resources. Whether this
leads to more or less education depends on how the increased weight on the
child interacts with the incentive component of the education wedge.

These comparative statics are intentionally stated as implications rather
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than unconditional monotone predictions. The model shows that the direc-
tion of the response depends on the relative strength of the components in
(26). This is useful empirically: changes in optimal education can be inter-
preted by asking whether the risk, technological, or informational component
is moving most strongly.

7.3 Policy implications

The policy implication is not that education is socially undesirable. Educa-
tion raises productivity and may relax incentive constraints in the baseline
labor-requirement channel. The point is that education is not a neutral re-
distributive instrument. Because it changes the mapping from private ability
to output, it also changes the incentive structure faced by the planner.

When the baseline labor-requirement effect dominates, education may be
expanded relative to the full-information benchmark. When the productivity-
rent component dominates, education may instead be reduced or taxed rel-
ative to the financial bequest margin. This sign dependence is the central
policy lesson of the paper.

The availability of financial bequests is crucial for this comparison. Be-
quests provide a purely budgetary transfer margin against which the plan-
ner can evaluate education. Once this alternative instrument is present, the
planner’s problem is not simply whether to transfer resources to the next gen-
eration, but how to divide intergenerational transfers between a budgetary
instrument and a productivity-changing instrument.

The analysis abstracts from borrowing constraints, general-equilibrium
effects, peer effects, and external social returns to education. These forces
may create additional reasons to subsidize education. The contribution of
the paper is to isolate a distinct informational mechanism: even absent such
forces, education differs from financial transfers because it affects how private
information about ability is translated into output.

8 Conclusion

This paper studies intergenerational redistribution when parents can trans-
fer resources through both financial bequests and educational investment.
The main result is that these instruments are not mechanism-equivalent un-
der private information. Financial bequests are budgetary transfers, while
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education changes the mapping from child ability to output.

The education wedge decomposes into risk, technological, and informa-
tional components. The risk component reflects the gap between ex ante
and ex post returns to education. The technological component reflects the
resource cost of producing human capital. The informational component is
instrument-specific: it arises because education affects incentive compatibil-
ity through the production technology.

With endogenous labor supply, financial bequests also affect incentive
provision through marginal utility and labor-supply responses. However,
only education generates a direct productivity-rent component. When hu-
man capital and ability are complements, this component can dominate the
baseline labor-requirement effect and reverse the standard education-subsidy
logic.

A further extension would allow parents to possess private information
about the distribution of child ability. In that case, education would also
serve as a vehicle for using parental information about expected returns,
whereas financial bequests would remain purely budgetary.

The analysis therefore highlights a central trade-off in intergenerational
policy. Human capital investment is valuable because it raises productivity,
but it also changes the incentive structure of the economy. Financial bequests
transfer resources without directly changing this mapping. This distinction
helps explain why optimal policy may treat education and financial transfers
asymmetrically.
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A  Full-Information Benchmark

This appendix derives the benchmark conditions used in the main text and
establishes that, under full information, the parent and the child evaluate ed-
ucation according to the same marginal resource trade-off. The section serves
two purposes. First, it characterizes the parent’s optimal allocation between
financial bequests and human-capital investment when there are no informa-
tional frictions. Second, it formulates a resource-consistent benchmark for
intergenerational allocation and shows that the two conditions coincide.

A.1 Parent’s Problem under Full Information

Consider a dynastic household consisting of a parent and a child. The par-
ent chooses own consumption ¢, labor supply [, financial bequests ', and
investment in the child’s human capital A’. Preferences are given by

U” =u(c) —v(l) + Blu(c) — v(l")], (37)

where w is strictly increasing and concave, v is strictly increasing and convex,
and 8 € (0,1) measures parental altruism toward the child.
The intergenerational budget constraints are

c+b +g(h,h)=(1+rb+Y(l,h,0), (38)
=14 +Y(, 1, 0). (39)

Here b denotes inherited wealth, r is the interest rate, h is the parent’s stock
of human capital, and 6 is parental ability. Education is produced according
to the cost function g(h', h), which specifies the resources required to attain
the child’s human capital level A’ given parental background h. We assume
gh/(h’, h) > 0.

Under full information, all relevant variables are observable and there are
no incentive constraints. To isolate the intergenerational investment trade-
off, the child’s labor input [’ is held fixed in the benchmark analysis. The
parent’s labor choice is separable from the comparison between financial be-
quests and educational investment and is included only for completeness.
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We focus on an interior solution for the bequest and education margins. If
either margin is at a corner, the corresponding first-order condition should
be interpreted as a Kuhn—Tucker condition.

Substituting (39) into (37), the parent solves

Jnax u(e) = o(l) + B [u(L+r)b' + Y I 1, 6) = o(l')]

subject to
cH b +g(h'h) = (1+7r)b+Y(h0).

The associated Lagrangian is
L=u(c)—v(l)+Lu(l+rb+Y ', 1,0)) —uvl)]
FA[(T 1)+ Y (R, 0) = = — gl h)]. (40)
The first-order condition with respect to parental consumption is
u'(c) = A (41)
The first-order condition with respect to parental labor supply is
V(1) = AY(1, h, 0). (42)
The first-order condition with respect to financial bequests is
A=B(L+r)(d). (43)
The first-order condition with respect to education is
Bl (Vi U, 1, 0) = Ague (K, ). (44)
Combining (43) and (44) yields
Y (U, 10" = (1 +7)gu (B, ). (45)

Equation (45) is the parent’s optimality condition for education under
full information. The left-hand side is the marginal increase in the child’s
future income generated by higher human capital. The right-hand side is
the return from allocating the marginal resources required for education to
financial wealth instead. Since one additional unit of education requires
g (W', h) units of resources, the relevant opportunity cost is (1 +r)gu (h', h).
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A.2 Efficient Resource Benchmark

To compare the parent’s education choice with a resource-consistent alloca-
tion rule, it is useful to construct a resource-based benchmark. This bench-
mark is not meant to describe the actual timing of the model. Rather, it is a
hypothetical allocation problem that isolates the marginal trade-off between
education and financial wealth.

Let R denote the total resources available for intergenerational transfer.
The child chooses financial wealth ¥ and education A’ to maximize future
utility

UY =u(d) —o(l), (46)

subject to
d=0+r+Y( 1,0, (47)
vV +g(h,h) =R. (48)

As above, I’ is held fixed in order to isolate the education-bequest trade-off.
Substituting (47) into the objective, the child solves

max u((1+ 7 + YU, 1, 0)) = v(l')

subject to ' + g(h',h) = R.
The associated Lagrangian is

LO=u((L+r) +Y (I, W, 0)) —vol')+pu(R -V —g(h',h)), (49)

where g is the multiplier on the child’s resource constraint.
The first-order condition with respect to financial wealth is

p=u()(1+r). (50)
The first-order condition with respect to education is
u'()Y (U1, 0') = pgn (B, B). (51)
Substituting (50) into (51) gives
Y (U1, 0") = (1 +7)gw (B, ). (52)

Equation (52) defines the efficient resource benchmark for education. It
requires that reallocating resources from financial wealth to human capital
yields no first-order gain. Since one additional unit of human capital absorbs
grs (W', h) units of resources, the marginal return to education must equal the
return on financial wealth evaluated at the same resource cost.
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A.3 Proof of Proposition 1

We compare the parent’s optimality condition with the efficient resource
benchmark under full information.
From the parent’s problem, the first-order condition for bequests is

A= B+ (e),
and the first-order condition for education is
Bu () Yir (U, W, 0) = Mgy (R, ).
Substituting the bequest condition into the education condition gives
Bu ()i (U 1, 0) = B(L+ ) () guo (I, ).
Since /() > 0 and § > 0, this reduces to
Y (U0, 0") = (1 +r)gw (R, R). (53)

Now counsider the efficient resource benchmark. The first-order condition
for financial wealth is

H = (1 + r)ul(cl)>
and the first-order condition for education is

W' ()Y (U1, 0") = pgn (W', h).

Substituting the wealth condition into the education condition gives

u'()Y (I, 1, 60) = (14 )’ () gw (B, ).

Since u/(¢’) > 0, this reduces to
Y (U0, 0") = (1+r)gw (B, R). (54)

Equations (53) and (54) are identical. Thus, under full information, the
parent’s education choice and the efficient resource benchmark are governed
by the same marginal resource trade-off. In both cases, the marginal pro-
ductivity gain from human capital is equated to the return from allocating
the marginal resources required for education to financial wealth.
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The coincidence follows from the fact that the altruistic parent fully inter-
nalizes the child’s welfare. The altruism parameter 3 scales the child’s utility
in the parent’s objective, but it also scales the marginal benefit of financial
bequests and the marginal benefit of education in the same way. Once the
education margin is compared to the bequest margin, S cancels out.

It follows that the parent chooses the efficient level of education when-
ever the solution is unique. A sufficient condition for uniqueness is that
Y (U, 1, 0) is strictly decreasing in A/, while gp/(h', h) is weakly increasing
in A/, as would hold under diminishing returns to human capital and convex
education costs. In that case, the two sides of (53)—(54) cross at most once,
implying a unique education choice.

The continuum version used in the subsequent analysis follows the same
logic: the realized marginal product Y,/ (', h',0') is replaced by the marginal-
utility-weighted expected marginal product Y.

This proves Proposition 1.

B Ability Risk

This appendix derives the parent’s education condition under ability risk
and proves the risk-wedge representation used in the main text. The key
object is the marginal-utility-weighted expected return to education. Because
education is chosen before the child’s ability is realized, this ex ante object
generally differs from the realized marginal return.

As in the benchmark analysis, the child’s labor input is treated as fixed
in this section in order to isolate the effect of ability risk. Throughout this
appendix, I'(¢’) denotes the child’s labor input, which is treated as fixed
when differentiating with respect to educational investment. In the private-
information appendix, the same role is played by the labor requirement map-
ping {(y; k', 0"), which is induced by an assigned output level.

The analysis is based on a resource-based benchmark that compares
marginal returns to the marginal resource cost of education.

B.1 Independent Ability

Suppose the child’s ability is drawn independently of parental ability:

0 ~ F.
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Parents choose financial bequests b’ and education h’ before ¢ is realized.
Future consumption is given by

O =0+ +YI'(O), N, 0).
The parent’s expected objective is

u(c) —v(l) + BE[u(d(0') — v(l'(8))] -
The Lagrangian is
L = u(c) —v(l) + PE[u(c(0")) — v(I'(0"))]
+AMA+r)b+Y(,h,0)—c—b —g(h, h)|. (55)
We focus on an interior solution for the bequest and education margins.
If either margin is at a corner, the corresponding first-order condition should
be interpreted as a Kuhn—Tucker condition.
Define
u =E[u(d(0)]. (56)
Since v’ > 0, we have @’ > 0.
The first-order condition for financial bequests is

A=p(1+ r)ﬂ'. (57)
The first-order condition for education is
BE[U'('(0")Yu (I'(0), 1, 0')] = Agw (W, h). (58)

Substituting (57) into (58) gives
El[u' (' (0)Y (I'(6"),h,0))] = (1 +r)d' gn (W, h).
Dividing by @’ > 0 yields
?h’ = (1 + ’f‘)gh/<h/, h), (59)
where
v, = E((0)Yu (¢, 1, 0)]
" E[u/(¢/(6))] |
The object Y}, is the ex ante marginal return to education weighted by
marginal utility. In contrast to financial bequests, which yield the risk-free
intertemporal return, the return to education depends on realized ability and
is therefore uncertain. Equation (59) shows that parents choose education

by equating this marginal-utility-weighted expected return to the return on
financial wealth, evaluated at the marginal resource cost of education.

(60)
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B.2 Proof of Proposition 2

Let
Yh/(el) = Yh/<l/(9/), h/, 9/)

to simplify notation. The type-specific risk wedge is
Vi (0') = Y. (61)

It measures the difference between the realized marginal return to education
for type 6’ and the ex ante marginal-utility-weighted return that governs the
parent’s choice.

Using (59), the same object can be written at the optimum as

Vi (0) — (L+7)gw (K, h),

because Y = (1 4 r)gu(h/,h). Thus, the risk wedge can be interpreted
either as the gap between realized and ex ante marginal returns or, at the
optimum, as the gap between the realized marginal return and the resource
cost of education evaluated at the return on financial wealth.

Taking expectations across types gives

E[Yi(0) — V] = E[Yw(0)] — V. (62)

By definition,

7]1/ —
Using the identity
E[u(c/(6')Yw (6')] = E[u/(¢'(6')] E[Yi (6)] + Cov(u/(c'(6")), Yi (0))

we obtain

Cov(u/((0'), Y (0")
Elu'(¢'(6))]

Substituting this expression into (62) yields

Cov(u/'(<(0')), Yi (6'))

E[Yi(0)) — Y] = — OGO (63)

Vi =E[Yw(0)] +

Equation (63) is the covariance representation of the average risk wedge.
To sign this expression, suppose that Yy > 0, so that higher ability raises
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the marginal return to education, and that the allocation is monotone, so
that ¢(#') is increasing in #’. Since u is concave, higher consumption implies
lower marginal utility. Hence

Cov(u'(d'(0")), Y (8')) <0,

and the average risk wedge is positive.
This proves Proposition 2.

B.3 Intergenerational Ability Persistence

Suppose ability evolves according to
0 ~ F(0|0),

so that parental ability is informative about the distribution of child ability.
The parent conditions choices on 6. Define

w'(0) = E[W((8) | 6]. (64)

The same argument as in Section B.1 gives the conditional education condi-
tion o
Yh’(e) = (1 + T)gh/(h‘/a h)> (65>
where - E[u(¢/(6) Yo (1(8'), 1, ) | 6]
Y (0) = A . 66
v Bl (c(@)) |7 )
Thus, ability persistence makes the ex ante return to education dynasty-
specific. Differences in parental ability affect education through the condi-
tional distribution F'(6’ | 8) and through the marginal-utility weights induced
by the allocation. This heterogeneity reflects differences in expected returns
and does not arise from incentive considerations.

B.4 Proof of Proposition 3

This result is conditional on the marginal-utility-weighted expected return
to education being increasing in parental ability. To compare types at a
common education level, write Y,/ (0, h') for the conditional weighted return
at education level 1/, so that

Yi(0) =Yw(0,K(0))
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at the optimum.

Formally, suppose that Y (6, h') is increasing in . A sufficient condition
is that F'(6" | 0) shifts to the right with 6, Y,,(I’, ', ') is increasing in ¢, and
the induced marginal-utility weights do not overturn this monotonicity.

Let h'(f) denote the education level chosen by a parent of type 6. It is
characterized by

Vi (0,1'(0) = (1+7)gw (K (6), ). (67)

Suppose that Y/ (6, h') is strictly decreasing in A’, while g/ (h', h) is weakly
increasing in h'. Let 65 > 6,. Since Y,/(0, 1) is increasing in 0, we have

Y (02, 0 (61)) > Y (61, 0 (61)) = (1 + ) g (W (61), h).

At the education level chosen by type 6, the marginal expected return for
type 0y exceeds the marginal resource cost. Since Y/ (6, h') is strictly de-
creasing in A’ and gp/(h', h) is weakly increasing in b, restoring equality in
(67) requires a weakly higher education level:

h'(6) > h'(6y).
If the monotonicity in 6 is strict and the solution is interior and unique, then
]’L,(92> > h'(Ql)

This proves Proposition 3.

C Private Information and Direct Informa-
tional Asymmetry

This appendix provides technical details for Section 4. It proceeds in four
steps. First, it states the regularity and implementability assumptions used
in the private-information characterization. Second, it presents a two-type
benchmark that illustrates how educational investment enters incentive con-
straints through the labor requirement mapping. Third, it proves Theorem 1.
Finally, it proves Corollary 1.
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C.1 Regularity and Implementability Assumptions
We maintain the following assumptions throughout this appendix.

Assumption 1 (Preferences and technology). The utility function u is twice
continuously differentiable, strictly increasing, and strictly concave. The
disutility of labor function v is twice continuously differentiable, strictly in-
creasing, and strictly convezx. The production function Y (1, h,0) is twice con-
tinuously differentiable, satisfies Y;(I,h,0) > 0, and is weakly increasing in
human capital h. The education cost function g(h', h) is twice continuously
differentiable, increasing, and convex in h'.

Assumption 2 (Labor requirement mapping). For every feasible tuple (y, h',¢'),
there exists a unique labor requirement ((y; h',0") satisfying

Y(E(y; R0, 1, 9') =q.
Moreover, ((y; W, 0') is continuously differentiable in all arguments, with
Cy(y; W', 0") >0, Lo (y; B, 0') < 0.
Thus, higher ability reduces the labor required to produce a given output level.

Assumption 3 (Implementability). The planner’s problem admits an in-
terior solution for the bequest and education margins. Under private infor-
mation, the Spence—Mirrlees single-crossing condition holds, and the optimal
allocation is monotone. Hence the first-order approach is valid, so that global
incentive compatibility can be represented by the associated local incentive
constraints.

Assumption 2 follows from the implicit function theorem whenever Y(l, h, ) >
0. Indeed, differentiating

Y (Lly: 1, 0),0,0') =y
with respect to h’, holding y fixed, gives

Y (E(y; 1, 0'), 1, 0')
Yi(l(y: i, 0"), 1, 07)

U (y; 1,0') = (68)

Thus, if education raises productivity, Yy > 0, then £, < 0: higher education
lowers the labor required to implement any given output assignment.
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C.2 A Two-Type Illustration

This subsection presents a simple two-type example that illustrates the mech-
anism behind the direct informational asymmetry. The example is not used
to establish the sign of the continuum wedge. Its purpose is only to show
why education enters incentive constraints through the productivity channel,
whereas financial bequests do not.

Suppose child ability takes two values i € {L, H}, with 0y > 6, > 0, and
probabilities 7y and 7, = 1 —my. Let second-period output for type i be y..
For this illustration, suppose output is produced according to

Y/(I,H) = 6 (), €€ (0,1).

The labor requirement associated with output %/ is therefore

/
Gy ) = —2L 69
W) = g (69)
Differentiating gives
1-¢
h/
Thus, in this example, higher education reduces the labor required to produce
any assigned output level.

Under private information, the planner offers bundles (¢}, y;) and (¢}, ¥ )-
The high-type incentive constraint is

u(cy) —v(lr (k) = uldy) —v(luyLi b)) (71)

The labor required for the high type to mimic the low-type allocation is

Ciw(yis W) = — Gy h') < 0. (70)

0 = Uy, 1) = Y :
L m(yp; ) 9%(h’)1*5

Define the high-type incentive slack by
(') = ulcly) = v(Cu (i 1)) = ulcy) + o (7).

Differentiating the slack with respect to A’, holding the assigned bundles
(c1,y1) and (cfy, yy) fixed, gives

a(p / / / / / / azy
o =~ (L D) i (Wl 1) + 0 () .5 (72)
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Since both labor derivatives are negative, the first term in (72) is positive
and the second term is negative. The first term reflects the fact that edu-
cation reduces the labor cost of truthful implementation for the high type.
The second reflects the fact that education also reduces the labor cost of
mimicking the low-type allocation. Hence the net effect of education on a
particular two-type incentive slack is generally ambiguous and depends on
the relative strength of these two channels.

The important point for the main text is not the sign of 9®/0h’ in this
two-type illustration. The important point is that education enters the incen-
tive constraint through the labor requirement mapping. Financial bequests,
by contrast, shift resources through the budget constraint but do not alter
l;(y; h'). Thus, financial bequests generate no direct productivity-based term
analogous to the one generated by education.

C.3 Proof of Theorem 1

Proof. By the revelation principle, it is without loss of generality to restrict
attention to direct mechanisms

{c (8, y/(el)}efe[g,é]-
For a child of true ability 8 who reports @, utility is
VE.0) = u( @) — oty @51 ).
where ((y; b/, 0") is implicitly defined by
Y (C(y; W, 0'), 1, 0) =y.
Truthful implementation requires
V(©,0)>V(,0) forald, .
Define truthful utility by
U@)=ve,0) =u(d@)) —v(l(y (@) 1,6)).

Under Assumption 3, the first-order approach is valid. The local incentive
constraints can therefore be represented by the associated envelope condition
and monotonicity restriction. The envelope theorem implies

U'(0') = —v'(€(y'(0'); 1, 0) ) bor (' (0); W', 6') > 0, (73)
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since £y < 0 and v/ > 0.

Let p(0") > 0 denote the multiplier on the local incentive constraint for
type @', and let A denote the multiplier on the resource constraint.

The parent budget constraint is

c+b +g(h,h)=(1+rb+Y(lh0),
and child consumption satisfies
) = (1+ 1) +y/(0).
We now derive the first-order conditions for &’ and A'. A marginal increase
in &’ raises child consumption uniformly through
oc(0")
o

Financial bequests do not enter the production function and do not affect
the labor requirement mapping

=1+r.

(y; 1, 0").

Therefore differentiating the Lagrangian with respect to b’ generates no direct
productivity-based informational term. The bequest condition is

A= B(1+7) /9 4 (¢(0)) 10 do. (74)

Educational investment differs because it changes the labor requirement
associated with assigned output levels. The direct incentive channel is

W — 0y (0'); 1, 0") — v(l(y'(0'); 1,0")) —> local incentive constraints.

Differentiating the Lagrangian with respect to A/, treating (/(6'),y/'(0')) as
separate control variables in the standard envelope step, yields

5/9 o ((0)) Vi (0 (0): 1, 0), 1 0) F(0) dO = gy (W) + Ry, (75)
where
b / a / / / / / / / /
Ry :_/0 (O 5 [u(d(0) = o (0 (@) W, 0)] F(O)d0. (76)
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The sign of Ry, follows from the labor requirement derivative. Since ¢/(¢’)
and y'(0") are treated as separate controls in the envelope step,

% [u(c'(@’)) — v(@(y'(@');h’,@'))} = —v'(f(y'(@');h’,@'))ﬁh/(y'(ﬁ');h’,@').
Define
My(0') = — 5 [u(d(@)) —v(l(y'(8); 1., 0))] .
Then
My/(0') = (ﬁ(y’(e/); B, 9’))€h/(y’(9'); h', 6, (77)
and hence .
Rh/ :/ M(Q’)Mh/(é’)f(ﬁ’) d@l (78)
0

By the implicit function theorem,

Yh’ (é(y) hla 0/)7 h/a 0/)
Yy (Cy; ', 07), 0, 07)

O (y; B, 0') =

If Y, >0 and Y; > 0, then
Cw(y; B, 6") < 0.
Since v’ > 0, it follows from (77) that
M (0") < 0.

Therefore, because p(6') > 0,
Rh’ < 07

with strict inequality whenever incentive constraints bind on a set of positive
measure. Thus, in the baseline labor-requirement representation, produc-
tive education relaxes this dimension of incentive provision under the sign
convention adopted in the main text.

Equations (74)—(78) establish the direct informational asymmetry. Fi-
nancial bequests enter the planner’s problem through the resource constraint
and generate no direct productivity-based informational term. Educational
investment enters the labor requirement mapping and generates the term
Ry This proves Theorem 1. O]
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C.4 Proof of Corollary 1
Proof. Starting from the education condition (75), divide both sides by

*3]£ (¢ (0)) £(0) dB.

The denominator is strictly positive because > 0, v’ > 0, and f is a density.
Using the bequest condition (74), we have

Agh’ (hlv h’)

= r / h,,h .
5f; o (6) (@) 0 (L4 7)gn(h', h)

Define B
Y, — f; u’(c/(el))Y]i,(g(y/(‘g/); }1/79,)7 hl,@’)f(@’) 50
JZ u’(c’(&’))f(@’) do’

Then the education condition becomes

Y= 14r)gw(h, h)+ Ay, (79)

where
Ry,

:@gwamﬁwmw

This substitution uses the bequest optimality condition to express the
resource multiplier in terms of the marginal utility value of financial transfers.
The wedge Ay is therefore measured relative to the bequest margin.

Under full information, u(0") = 0, so Ry, = 0 and Ap, = 0. The condition
then reduces to the full-information benchmark

A

(80)

?h’ = (1 -+ T)gh/(h,’ h)

This proves Corollary 1. O

D Education Wedge Decomposition

This appendix provides the formal derivation of Theorem 2. The decomposi-
tion separates the wedge between the child’s ex post return-based valuation
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of education and the return on financial wealth into three components: a risk
component, a technological component, and an informational component.
Throughout this appendix, write

Yh'(el) = Yh’ (f(y/(el), h’la 9/)7 hfla 9/)7

where £(y'(0'); b, 0") is the labor input associated with the assigned output
y'(¢'). Equivalently, this labor input may be denoted by I'(¢') at the imple-
mented allocation.

D.1 Proof of Theorem 2

Proof. The child’s return-based benchmark compares the realized marginal
return to education with the return on financial wealth:

Y (@) =1+ (81)

This benchmark is not an actual choice condition. It is a return-based refer-
ence point used to measure the wedge between education and financial wealth
after ability has been realized.
Under private information, the planner’s education condition from Corol-
lary 1 is
Y= 1+7)gw(h h)+ A, (82)

where )
v, — f; U/Ecl(ﬁl))Yh/(Ql)f(g/) do’
S ((00) £ (0) dor

is the marginal-utility-weighted expected marginal return to education, and
Ay is the informational wedge derived in Corollary 1. B
Starting from the realized education wedge, add and subtract Y,:

Viel0) = (1+7) = (Yiel0) = Vi) + (Vi = (147)). (83)
Using (82),
Yi—0+7r)=0+r)guh,h)+ A —(1+7),
and therefore
Vi — (147) = (1+7)(gw(h . h) — 1) + Ay,
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Substituting this expression into (83) yields

Yi(0) — (1+7) = (Yh,(e’) - ?h,>

N J/

riskﬂwredge
+ \(1 + 7”) (gh/(h’, h) - 1) + Ah/ . (84)

TV . .
technological wedge informational wedge

This proves the decomposition in (26).
We now prove part (i). The risk wedge is type-specific:

Y (0) =Y.
Taking expectations across types gives
E[Yu () = Vo] = E[Yi(0)] — V. (85)

The equality follows because Y, is constant across types.
Let
m(f') =/ (d(¢)).
By definition,
v _ Em(0)Yw(0)]

T Em(®)]

Using the covariance identity

E[m(0") Yy (0')] = E[m(6")]E[Ys (¢0')] + Cov(m(0), Yi (6')) ,

we obtain
Cov(m(¢'), Yi (6'))
E[m(6")] ‘

Substituting this expression into (85) gives

Vi = E[Yi(8)] +

E[Yi(#) — Vo] = —C“(gfj Ei:g,’;)/ﬁ’w/)) - (56)

This proves the covariance representation in part (i). Under monotone allo-
cations with Yje > 0, higher ability raises the marginal return to education.
If higher-ability children also receive higher consumption, then concavity of
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u implies that marginal utility is lower in high-return states. The covariance
term is then negative, so the average risk wedge is positive.

Part (ii) follows from the definition of Ay in Corollary 1, the sign char-
acterization in Theorem 1, and the endogenous-labor decomposition in Sec-
tion 6. In the baseline labor-requirement representation, Appendix C shows
that productive education implies Ry < 0. Since

Ry
B fy w(e(0) 1) dor
and the denominator is strictly positive, it follows that Ay, < 0 in the baseline
environment.

With endogenous labor supply, the total informational wedge includes an
additional productivity-rent component governed by

Ap =

/@ () (E(0)) Yo (0)1(61) 6.

where w(6’) is the rent-weighting term defined in Section 6. The formal
derivation of this component and the conditions under which it dominates the
baseline labor-requirement component are provided in Appendix E. If this
component is positive and sufficiently large, the sign of the total informational
wedge is reversed.

This proves Theorem 2. O

D.2 Benchmark Dependence of the Technological Wedge
The technological wedge in (84) is

(1+7)(gw(h,h) —1).

It appears because the child’s benchmark in (81) compares the realized
marginal return to education with the return on financial wealth on a return
basis, whereas the planner evaluates education net of its marginal resource
cost g (h', h).

If instead the benchmark is defined on a resource-cost basis as

Vi (6) = (1 +7)gw (W, h),
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then the education wedge becomes
Yir(60) — (L +7r)gn (R, h).

Adding and subtracting Y, gives

Yiu(0') = (1 )gue ', ) = (Yar(8) = V) + (Voo = (14 1)ge (0, ).
(

87)
Using the private-information condition (82),
?h’ — (1 + T)gh/(h/, h) = Ah/.
Therefore, under the resource-cost benchmark,
Vi (0) — (1 +1)gw (B, h) = (Yh/ @) — ?h,) S A . (88)
o informational wedge
risk wedge

The technological wedge therefore reflects the difference between a return-
based benchmark and a resource-cost benchmark. It is not an additional
informational distortion.

D.3 Informational Wedge and Relation to Endogenous
Labor

The informational wedge Ay is derived in Corollary 1. In the baseline labor-
requirement representation of Section 4, it is given by

Ry
B 17w ((0) £(0) do
Since the denominator is strictly positive, the sign of Ay is the sign of Ry, .

Appendix C shows that, under Y, > 0, ¥; > 0, and the sign convention
adopted in the main text,

Ah/ -

Rw <0,  Ap<0.

Thus, in the baseline labor-requirement representation, productive education
relaxes one dimension of incentive provision.
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This conclusion is specific to the baseline environment. With endogenous
labor supply, Section 6 shows that education also affects the slope of informa-
tion rents through the productivity-rent component governed by Yy The
formal derivation of this component and the conditions under which it domi-
nates the baseline labor-requirement component are provided in Appendix E.
When this productivity-rent component is positive and sufficiently large, it
may offset or reverse the baseline sign of the informational wedge.

E Endogenous Labor Supply

This appendix provides the formal derivations underlying Section 6. It first
proves the envelope property with endogenous labor supply. It then derives
the reduced-form informational term using the envelope representation of
information rents and shows how this term decomposes differently for edu-
cational investment and financial bequests. Finally, it proves the sign char-
acterization of the direct productivity-rent component and the conditional
reversal result.

E.1 Proof of Lemma 2

Given (b, k', 0"), the child chooses labor supply ', with consumption deter-
mined by
=0+ +YU, N, 6. (89)

Equivalently, the child solves

max u(c') — v(l")

N
subject to (89). The Lagrangian is
L=u(d)—v(l')+ AL+ +Y (I, 1. 0)— c'].
The first-order conditions are
u'(d) =\, V(1) =AY (U060,
Eliminating A\ gives the labor-supply condition
W ()Y (U R0 = (1). (90)
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Let indirect utility for type 6" be
U(0') = u(d(0) —v(l'(0)).
Differentiating indirect utility with respect to educational investment h’ gives

ouW') _ 10 0¢O) oy OU(E)
Oh! —U(C(@)) oh' —’U(l(@)) Oh!

From the budget constraint,

ac' (6") al'(o)
R (10", W', 0') + Y, (I'(0), I, 0) T
Substituting this expression into the derivative of indirect utility yields
U (o) o' (e

—d () Yo (L), 1. 0) + Yi(1(8), 1.0')

)

Using the labor-supply condition (90), the terms involving 9l'(6") /Oh’ cancel.
Hence

on' o'

ou (')
oh'
This proves Lemma 2.

— ()Y (U(8). 1. ).

E.2 Envelope Condition for Information Rents

Let U(¢') denote indirect utility under truthful reporting. Under the first-
order approach, incentive compatibility implies an envelope condition for
information rents. We derive it explicitly.

For a truthful type ¢, indirect utility is

U@) =u(d(9)) —v(l'(9)),
where
dO) =1+ +Y(I'(8),N.0).
Differentiating U(6’) with respect to 6 gives

U0y = o (¢0) ) (o) T
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Using the budget constraint,

d /(0! l/ /
A0 _ v, (I'(6"), h’,@’)—dd(;) + Yy ('8, 1, 6').

Therefore,

U = ol () [yt o), 1) T
/(1! / dl,(el)
—'(I'(9)) T

By the labor-supply condition (90),

+ Yo (I(6), 1, 0)

O(1(0) = ((8)Y(I'(8), 1, 0).
Thus the terms involving di’(8")/d#’" cancel, yielding
U0 =u'(d(9))Ye (I'(0),1,0). (91)

This is the rent-slope equation used in Section 6.

E.3 Reduced-Form Informational Term

Let 2 € {I/,0'} denote an intergenerational transfer instrument. The effect of
x on incentive provision can be expressed using the envelope representation
of information rents.
From (91),
U@ =ud (c’(@'))Yg/ (l’(Q’), n, 9’).

Integrating the rent-slope equation gives

Uu@)=U) + /Ql U'(s)ds.

Substituting this representation into expected utility gives

/ U@ @) dr = U + / 9

/9/ U'(s) ds] f(0" ao'.
0
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Changing the order of integration yields

/

Renaming s as ', this can be written as

o 0
/0 U’(s)ds] f(@’)d@’:/e (1= F(s))U'(s) ds.

0 0
/ (1— F(O)U"(0) dof = / (O (8) £(8') 8,
0 ]
where
1—F(9)
fo)
Since F'(¢') <1 and f(6) > 0 on the support,

w(0) = (92)

w(f") > 0.

Differentiating the rent term with respect to the instrument x gives the
reduced-form informational effect

R = / (O Uy (0)(8) 6. (93)

Using (91), this becomes

R — /H w(ef)(% [ () Yor (U(0), 1, )] (8') 6.

E.4 Proof of Theorem 3

We now decompose Uy, (#') for each instrument z € {h’,b'}. From the rent-
slope equation (91),

Ug (0") =/ (c’(@’))Yg/ (l’(@’), n, 9’).
Differentiating with respect to x gives

Upa(0) = " ((0)) .(0) Yo ((0)), 1., 0)
L (d0)) 8%3/9, (1), 1,0). (94)
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Substituting (94) into (93) yields the general representation of the informa-
tional effect.

For educational investment x = A, the production function depends di-
rectly on h’. Hence

0
o Yo (U0)1.0) = Yo (10, 0. 0) 4+ You (U(0). 1, 0) 1 (9.

Therefore,
U@/h/(el) — u//(cl 9/))62/(0”}/9/ (l/<9/>, h/, 6/)
+ ' (¢(0) Yo (I'(0), W, 0)
+ ' (¢(0)Yau (U'(0), 1, 6) 15, (6"). (95)
Substituting (95) into (93) gives
Ry = RYY + Ry + RizPer, (96)
where

R,“ZA,U—/Q w(@)u" ((0')) ¢ (0) Yo (I'(0), 1, 0) f(0') (97)

Rbrod — /9 (O (¢ (0)) Yoo (U(0), 1, 0) £(6') B, (98)

7
Rizbor — / WOV (¢(0)) Yo (U(0)), 1, 0) 4, (9) £(0) dB'. (99)
0
For financial bequests x = ¥/, the production function does not depend
directly on ¢'. Thus

X (10, W) = Yu(10), 1. 0) (0
Therefore,
Uy (8) = " (/(0)) ¢y (0')Yar (I'(0), 1/, ')
+ ' ((0) Yo (I'(0), 1, 0') 1, (). (100)
Substituting (100) into (93) gives
Ry = RYV + R, (101)
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where

7
RMV — /0 W@ ((0)) e, (0) Yo (I'(0), W 0) £(6') O, (102)

Rlabor _ /9 w(&')u’(c’(@’))}/};/l(l’(&’), hl, 9’)[;,(9’)]”(9/) do’. (103)

Equations (96) and (101) show that both instruments generate informa-
tional effects through marginal utility and labor-supply responses. However,
only educational investment generates the direct productivity-rent compo-
nent RY°?. This proves Theorem 3.

E.5 Planner’s First-Order Condition and Normaliza-
tion

The unnormalised informational effect Ry enters the planner’s first-order
condition for education:

3 / Yo (10, 1, 0) F(0') d0 = Agu (W, h) + R (104)
The bequest first-order condition is
9
A= B(1+7) / £ (¢(0)) £(0) do. (105)
0

Substituting (105) into (104) and dividing by

3 / F(0)) o’

Yo = (14 r)gw (R h) + Ay, (106)

gives

where
Sl @)Y (1), 0) () do
f; u’ (C/w/))f(@/) do’
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and -
~ Ry

Ah/ - 5 .
8y w(c(6") f(6) do’

Since the denominator in (107) is strictly positive, the sign of the normalized
wedge Ay is the sign of the unnormalised effect Ry, .

(107)

E.6 Proof of Corollary 2

Proof. The result follows immediately from the decompositions (96) and
(101). Educational investment generates three informational components:

MU rod labor
Ry, RY%, RyPO".
Financial bequests generate only two:
RyY,  Ry™.
The missing term for bequests is the direct productivity-rent component
4 0
RProd — / (O (¢ (0)) Yo (U(01), 1, 6) £(01) .
0
This term exists only because education enters the production technology
directly. Financial bequests do not enter Y (I’,h’,0"), and therefore have
no analogous component. Hence endogenous labor supply makes financial
bequests informationally relevant through behavioral responses, but does

not eliminate the direct productivity asymmetry between education and be-
quests. ]

E.7 Proof of Proposition 4

Proof. From (98), the direct productivity-rent component is

0
R4 = /e w(@) ((0)) Yo (I'(0), 1, 0) £(6) A0

By definition,



Since F'(¢') <1 and f(6’) > 0 on the support, we have
w(f") > 0.

Moreover, w/(¢/(#")) > 0 and f(#') > 0. Hence all terms multiplying Yy (I'(¢"), 1/, 6)
inside the integral are non-negative, and strictly positive wherever w(6') > 0.
Therefore, if
Yo (I'(6), 1, 60") >0

for all ¢, then
rod
Rp°% > 0.
If the inequality is strict on a set of positive measure with w(6’) > 0, then

R > 0,

Analogously, if Yy, < 0 for all ¢, then REde < 0, with strict inequality under
the corresponding strictness condition. Thus, when Yy, has a constant sign
on the relevant support, the sign of sz(’d is the sign of Yy, . ]

E.8 Proof of Proposition 5

Proof. Let h'T denote the full-information education level and A'F! the
private-information education level in the endogenous-labor environment.
Under full information, the education condition is

—FI

Yo = (1 +r)gw (W, D). (108)

Under private information with endogenous labor supply, the corresponding

condition can be written as
—PI

Y, = (1+r)gu(h, h)+ Ay, (109)

where Ay, denotes the normalized total informational wedge in the endogenous-
labor environment.
From (96), the unnormalised informational effect is

D d
Ry = R)Y + RP°Y + R

By Proposition 4, if human capital and ability are complements in produc-
tion, so that Yy > 0, then szOd > (0 whenever the strict inequality holds
on a set of positive measure.
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Suppose that this productivity-rent component is sufficiently large rela-
tive to the remaining components, so that

Rz}"od > (R%U + R%albor) )
Then _
Ry = RMY + RY°4 4 Risber > 0

Since _
~ Ry

Ay =— ,
B[ (e(00) f(0r) dor

and the denominator is strictly positive, we have

Ah/ > 0.

Comparing (108) and (109), private information with A, > 0 requires a
higher expected marginal return to education than full information:

Pl _ —FI
Yh/ > Yh/ .

If the marginal-utility-weighted expected marginal return to education Y, is
decreasing in A/, this higher required return is achieved by choosing a lower

level of education. Hence
WPL < pIFI

In this case, the private-information allocation features less educational in-
vestment than the full-information allocation. Equivalently, optimal pol-
icy taxes rather than subsidizes education relative to the financial bequest
margin. This is the conditional reversal of the standard Bovenberg—Jacobs
subsidy logic. O]

F Regularity and First-Order Approach

Throughout the analysis with private information, we impose standard reg-
ularity conditions ensuring that the first-order approach can be used. The
utility functions u and v are twice continuously differentiable, with «" > 0,
u” < 0, v >0, and v > 0. The production function Y (I, h,#) is continu-
ously differentiable and satisfies Y; > 0. The education cost function g(h’, h)
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is increasing and convex in h’. The type distribution has compact support

0, 0] with density f > 0.
The labor requirement mapping is defined by

Y ((y; h,0),h,0) =y.
By the implicit function theorem,

1
0, (y: h, 0) = > 0.
A Yi(€(y; b, 0), h, 0)

If higher ability raises output at a given labor input, so that Yy(l, h,0) > 0,
then

Yo (C(y; h,0),h,0)

Y, ((y; h,0),h,0)

Thus, higher ability reduces the labor required to produce any given output
level.

Under the Spence-Mirrlees single-crossing condition, the optimal allo-
cation is monotone and local incentive constraints are sufficient for global
incentive compatibility. Under these maintained assumptions, the planner’s
problem can be analyzed using the local incentive constraints and the asso-
ciated envelope representation.

The first-order conditions derived in the main text should therefore be
interpreted as characterizing an interior optimum under the validity of the
first-order approach.

lo(y; h, 0) =
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