MPRA

Munich Personal RePEc Archive

Behavioral Earmarking and Capital

Drag: The Macroeconomics of Green
Subsidies

Rawat, Rohit

Indian Institute of Science Education and Research Bhopal

14 May 2026

Online at https://mpra.ub.uni-muenchen.de/129097/
MPRA Paper No. 129097, posted 05 Jun 2026 14:56 UTC


http://mpra.ub.uni-muenchen.de/
https://mpra.ub.uni-muenchen.de/129097/

Behavioral Earmarking and Capital Drag:

The Macroeconomics of Green Subsidies

Rohit Rawat*

Abstract

Standard fiscal theory treats green subsidies as income transfers whose allocation is governed by rational
optimization. We embed Thalerian mental accounting into a two-period overlapping generations model,
formalizing subsidy earmarking as a binding psychological constraint. The model yields a closed-form
result: earmarked transfers elevate the marginal propensity to consume the targeted good while crowding
out aggregate savings. When the subsidy is sufficiently large relative to the preference weight on standard
consumption, the behavioral friction generates a permanently lower steady-state capital stock relative
to the neoclassical benchmark—a hidden long-run cost of green fiscal policy. We derive the precise
threshold condition and show that Pigouvian carbon taxation dominates earmarked subsidies in the

capital-accumulation dimension.
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1 Introduction

The design of green fiscal policy rests, almost universally, on the assumption that money is fungible. When
a government transfers a targeted subsidy for electric vehicle adoption or residential solar installation, the
implicit theoretical model is one in which a rational household integrates the transfer seamlessly into lifetime
wealth, adjusting all margins of expenditure according to standard intertemporal optimization. Under this
view, the form of the transfer—cash versus earmarked voucher versus targeted rebate—is irrelevant; only the
real budget set matters. This is the fungibility postulate, and it is wrong.

A substantial body of microeconomic evidence demonstrates that households systematically violate
fungibility. [Thaler| (1999)) formalizes the cognitive architecture of mental accounting: individuals partition
financial resources into discrete, psychologically non-transferable compartments based on the source or
intended purpose of funds. The consequence for consumer behavior is profound. [Hastings and Shapiro| (2013])
provide quasi-experimental evidence from gasoline price subsidies, showing that households with restricted
food-stamp income exhibit markedly higher food expenditure shares than fungibility predicts, confirming that
earmarking alters consumption patterns independently of budget constraints. |Kooreman| (2000) document
analogous violations in Dutch child benefit data, finding that the form of the transfer affects spending on
children’s goods far beyond what income effects alone can explain.

These findings have been largely absent from the macroeconomic analysis of environmental fiscal policy.
The existing general-equilibrium literature on green taxation—exemplified by |Goulder and Schneider| (1999)—
assumes rational, optimizing consumers for whom the psychological provenance of income is irrelevant. When
behavioral heterogeneity is introduced, it is typically confined to myopia or hyperbolic discounting rather
than the structural non-fungibility of targeted transfers (Laibson, [1997)).

This paper bridges the gap. We construct a tractable two-period overlapping generations (OLG) model in
which households engage in Thalerian mental accounting over earmarked green subsidies. The behavioral
friction is formalized as a single, psychologically motivated inequality constraint: green expenditure cannot
fall below a fraction 6 € [0, 1] of the earmarked subsidy received. When this constraint binds, the household
cannot equate marginal rates of substitution to relative prices, generating overconsumption of the green good
and—crucially—a structural reduction in aggregate savings.

The central analytical result is a capital drag theorem: under strict mental accounting, the steady-state
capital-labor ratio under a green subsidy regime falls strictly below the neoclassical benchmark provided the
subsidy exceeds a threshold determined by the preference parameter «. This conditionality is not a weakness
but a prediction: the model identifies the precise policy scale at which behavioral earmarking begins to harm

long-run capital accumulation. For empirically relevant subsidy magnitudes, the result implies permanently



higher real interest rates and lower output per worker, and provides a welfare argument for Pigouvian carbon
taxation as the first-best instrument along the capital-accumulation dimension.

The remainder proceeds as follows. Section 2 develops the theoretical environment. Section 3 derives
the equilibrium dynamics and the central propositions. Section 4 discusses macroeconomic implications and

concludes.

2 The Theoretical Environment

2.1 Demographics and Preferences

Time is discrete, indexed ¢t = 0,1,2,... A unit measure of identical two-period lived households is born each
period. Agents are young in period t and old in period ¢ + 1; generations overlap. The young supply one unit
of labor inelastically and make all savings and consumption decisions. The old are retired, liquidating savings
to fund second-period consumption.

A household born at ¢ derives utility from standard consumption C' and green consumption G (e.g.,

electric vehicles, solar installations). The lifetime utility function is log-separable and strictly concave:

Ut = aln Cl,t =+ (1 — OZ) ln Gl,t =+ ﬁ[aln Cg7t+1 + (1 — Oz) hl G27t+1], (1)

where « € (0,1) is the Cobb-Douglas preference weight on standard consumption, 8 € (0,1) is the subjective

discount factor, and subscripts denote youth (1) and old age (2).

2.2 Household Budget Constraints

The young earn real wage w;, pay a lump-sum tax 73, and receive a green subsidy Z; > 0, where 7 = Z; so
the fiscal intervention is budget-neutral. They allocate resources among standard consumption C; ¢, green
consumption at unit relative price (normalized to one), and savings S; that earn gross real return Ryy1. The

youth and old-age budget constraints are:

Cip+ G+ S =w — 10 + Zp = wy, (2)

Cot41 + Goip1 = Ryg1 5. (3)

Because the tax and subsidy cancel at the aggregate level, effective income is w;. Note that in the absence of
any behavioral constraint, the model collapses to a standard neoclassical OLG framework in which the form

of the transfer is irrelevant. In what follows we set the green good price to unity throughout to focus on the



savings channel; relative price effects are orthogonal to the mechanism of interest.

2.3 Old-Age Allocation

In old age the household maximizes alnCy 41 + (1 — &) In Gy 41 subject to . Since no earmarking

constraint applies in old age, this yields the standard Cobb-Douglas shares:

C2,t+1 = CVRt+1St, Gz,t+1 = (1 - CV)Rt+1St~ (4)

The resulting second-period value function is V' (S;) = In(Ry415¢) + const, which enters the young household’s
problem through the standard 51n.S; term (up to a constant independent of the savings choice). Equation
confirms that old-age behavior does not affect the capital accumulation equation beyond the level of Sy

determined in youth.

2.4 Formalizing the Mental Accounting Constraint

Following (Thaler| (1999)), we assume that households maintain two distinct psychological accounts: a General
Wealth Account funded by labor income, and a Sustainable Account funded by the green subsidy Z;. Crucially,
agents perceive cross-account transfers as psychologically illegitimate: to redirect earmarked environmental
funds toward standard consumption violates the agent’s subjective norm of stewardship.

We formalize this as a soft earmarking constraint on first-period green expenditure:

Gie>0Z, 0e[o1]. (5)

The parameter 6§ indexes mental accounting strictness. At @ = 0, the constraint is vacuous and the model
reduces to the neoclassical benchmark. At # = 1, the agent feels a full psychological obligation to route the

subsidy into green consumption.

Preempting the arbitrage critique. A natural objection is that financial intermediaries could undo the
constraint by offering contracts that allow households to borrow against the earmarked account. We rule this
out on two grounds. First, the constraint is psychological, not contractual: the agent’s utility from consuming
the green good is partly constituted by the belief that it is funded through legitimate environmental channels.
An intermediary offering a swap cannot replicate this subjective legitimacy. Second, the empirical evidence
on labeled transfers—most conclusively Hastings and Shapiro| (2013) on food-stamp earmarking—documents

constraint-binding behavior even in environments with competitive credit markets. We note, however, that for



financial instruments that allow frictionless borrowing against future labor income (as in some energy-credit
markets), the empirical force of this argument is weaker, and our model should be understood as capturing

households at or near the binding constraint rather than as a universal description.

2.5 Production Sector

A representative competitive firm produces output using capital and labor according to a Cobb-Douglas
technology:
Y, = AKL;”",  ~y€(0,1), (6)

where A > 0 is total factor productivity and L, = 1 is the inelastically supplied labor force. Profit

maximization in competitive factor markets yields:

we = (1 =) Ak, (7)

Riy1 = ’YAkgﬁl + (1 -9), (8)

where k; = K;/L, is the capital-labor ratio and § € (0,1) is the depreciation rate. Capital accumulates
entirely from the savings of the young:

kt+1 - St. (9)

3 Equilibrium Dynamics and Theoretical Results

3.1 Neoclassical Benchmark

Without the mental accounting constraint, the household maximizes (1)) subject to (2)—(3). The old-age

problem yields (4]), so the young household’s effective problem is:

max alnCii+ (1 —a)InGy + Bln Sy + const,
{C1,¢+,G1,t,St}

subject to Cy 1 + G1, + St = wy. Standard Cobb-Douglas optimization gives:

Cree , 10
1,t 1 +B t ( )
neo l-«a
1,t — 1+ B W, (11)
n ﬁ

co _ . 12

St 1 + B wt ( )



The green subsidy Z; cancels from the budget constraint once the lump-sum tax is netted, confirming
perfect fungibility.

The capital accumulation locus under the neoclassical regime is obtained by substituting into :

neo M k). (13)

t+1 — 1+ﬁ

Lemma 1 (Neoclassical Steady-State Stability). The neoclassical capital accumulation map admits a

unique, strictly positive steady state

kreow = | ————
neo { 1+/8

The steady state is locally stable: 0 < Okyy1/0k:

. o<1.
kneo

Proof. Define ®(k) = % kY. Since v € (0,1), @ is strictly increasing and strictly concave on R,
with ®(0) = 0 and ®(k)/k = % k771 — 0o as k — 07 and — 0 as k — oo. By the intermediate

value theorem applied to ®(k) — k, which is positive near zero and negative for large k, there exists a
© _ [B(l—v)A}l/(lﬂ)

*
neo*

unique fixed point k Solving explicitly: & . The derivative at the fixed point is

neo 1+3

O (kx..) = vO(kio)/ ko =7 € (0,1), which establishes local stability. O

neo

3.2 Mental Accounting Equilibrium

Now suppose the earmarking constraint binds with = 1. The household is forced to set GY* = Z;,
treating this allocation as fixed. The remaining problem is to allocate the residual budget w; — Z; between
Ci ¢ and S to maximize aln Cy 4 + B1n S, (the green good utility term (1 — &) In Z; is a constant with respect

to these choices). The first-order conditions yield:

«

CM&A = m(wt - Zy), (14)
SMA _ c%ﬁ(“’t — 7). (15)

One can verify that Gll\fl,gA + C’%\f[tA + SMA = 7, + a%_ﬁ(wt —Z) + %—,@(wt — Z;) = wy, confirming budget
feasibility.

Remark (Corrected Savings Denominator). Because G, is fixed at Z;, when the constraint binds, only the
weights a (on Cy ) and S (on S;) enter the active optimization. The denominator is therefore o + 3, not
1+ 8. Since a < 1, we have 8/(a+ 8) > /(1 + ): the household saves a larger fraction of its residual

budget than a naive application of the three-good formula would suggest, because it has already been forced



to “pre-spend” on the green good.

Marginal propensity comparison. The marginal propensity to consume the green good out of the
subsidy under mental accounting is:
oG l—-a OGIY

=1 = . 1
07, “118 0z (16)

The earmarked subsidy is a perfectly effective demand stimulus for the green good; every unit is channeled

into green consumption.

Effect on savings. From (15),
asy™s B

3Zt _OZ+6

< 0. (17)

Every unit of the earmarked subsidy (financed by a lump-sum tax with marginal savings rate 8/(1 + 3) in the
neoclassical model) crowds out savings by 8/(a + /) from the residual budget. Whether capital drag results
depends on whether this crowding-out more than offsets the corrected savings rate, as shown in Proposition 1

below.

Capital accumulation locus under mental accounting. Substituting and into @, and treating

Z; = Z as a constant lump-sum subsidy:

ki = - f 5 [(1—v)Ak] — Z]. (18)

This locus differs from the neoclassical locus in two respects: the leading coefficient is 8/(« + 8) rather than

B/(1+ B), and there is a downward level shift proportional to Z.

Lemma 2 (Mental Accounting Steady-State Existence and Stability). Define the exogenous capital threshold

- {M} 1/(1—7) | "

a+p

which is the unique capital level at which f'(k.) =1 on the mental accounting locus. The map admits a

unique, strictly positive steady state ky;» if and only if the subsidy satisfies the exogenous parameter restriction

7 < 7= wkc. (20)

By



The steady state is locally stable. The local stability coefficient is

Pt = (14 o) 1)

which lies in (0,1) for all Z € (0,7), but is strictly greater than v and increases with Z: larger subsidies

push the steady state closer to the stability boundary.

B

Proof. Existence. The mental accounting map f(k) = P

[(1—~)AKY — Z] is strictly concave on R, and
satisfies f(k) — —oo as k — oco. A unique positive fixed point exists if and only if f crosses the 45° line from
above at some interior point, i.e. maxg~o{f(k) — k} > 0. The maximum of f(k) — k is attained at the unique

k. > 0 satisfying f’(k.) = 1:

a+ ¢

Mk"/—lzl — kc:[
o+ f

5w(1——v>A]1“1“

Evaluating f(k.) — k. > 0:

B
a+p

[(1—7)AK) — Z] — k. > 0.
At ke, the first-order condition gives (1 —v)AkY ! = %, so (1 —y)AkY = %kc. Substituting:

B a+p b2 sy — ke o B2, (A2t

atB By ¢ a+p v a+p By

. = Z.

This condition involves only exogenous parameters {4, 5, v, a} via k.. Uniqueness of the fixed point follows
from strict concavity of f.

Stability. Taking the derivative of f:

_BA=A o By A=A By wlk)

') a+p a+ 8 k T a+B8  k

At the fixed point kf;,, the condition f(k*) = k* gives w(k*) = O‘Tfﬁk* + Z. Substituting:

adBpx 4 7

“ax8 Tt ar (a+ Bk

Since Z > 0, this is strictly greater than v and less than 1 (for Z < Z), confirming local stability. Note that
f'(k*) = v as Z — 0 (recovering the neoclassical stability coefficient) and f/(k*) — 1 as Z — Z (the stability
boundary). O

Proposition 1 (Mental Accounting Capital Drag — Conditional Result). Under strict mental accounting



(0 =1), the steady-state capital stock satisfies kijn < koo if and only if

neo

Z>——w}

1 + 6 neo |’ (22)

where W, = (1 — 1) A(kf.,)Y is neoclassical steady-state wages. When condition holds, R{;x > R}

neo

and yK/IA < y;eo'

*
neo-

Proof. kyia < ki, if and only if the mental accounting locus lies strictly below the neoclassical locus at &

*
neo

and using k., = ﬂ(ijr'é)A (ko)

Evaluating both loci at &

Neoclassical value: k9 ’kt:kéeo = k., (by definition of the fixed point).

Mental accounting value:

MA ﬂ *
kt+1 |kt:k;eo = o+ ﬂ [wneo - Z] °
The condition kM4 < k., becomes:
B * * 6 *
a4+ B(wneo Z) < kneo = m Wheo
Rearranging:
w;;eo —Z w:;eo

a+f 1+p’

(1 + 5)(101*1.30 - Z) < (O‘ +/6) w;eov

(1 —a)wpe, <(1+0) 7,

> oo whe .

1+ 3 Vneo

This is condition . Since both maps are strictly increasing and concave, and the MA locus evaluated at
k.o lies strictly below the 45-degree line when holds, the unique fixed point of the MA locus lies strictly

to the left: k{4 < Kk}, The factor price results follow from the strict monotonicity of 7. O

Remark (Economic Interpretation of the Threshold). The threshold Z > }jr—gw* has a natural interpretation.
(1 — @)/(1+ B) is the neoclassical share of wages devoted to green consumption (equation [L1)). The capital
drag arises precisely when the earmarked subsidy exceeds the amount the household would voluntarily spend
on green goods out of wages. Only above this threshold does the behavioral constraint force a reallocation
large enough to depress savings below the neoclassical level. For small subsidies—say, a 1%-of-wages electric

vehicle credit—the corrected savings rate §/(a 4 ) applied to (w — Z) can actually exceed /(1 + 8) - w, so

the earmarking may raise steady-state capital relative to the fungibility benchmark.



4 Macroeconomic Implications and Conclusion

4.1 Policy Comparison: Earmarked Subsidy versus Pigouvian Carbon Tax

The mental accounting capital drag identified in Proposition 1 is not a generic feature of green fiscal policy—it
is specific to the labeled transfer instrument. To demonstrate this, we contrast the green subsidy with the
canonical Pigouvian carbon tax. We note at the outset a fundamental difference in scope: the Pigouvian tax
is welfare-theoretically motivated by an environmental externality, while the present model focuses on the
capital-accumulation channel in isolation. The comparison is therefore restricted to steady-state capital and
output—it does not constitute a full welfare ranking, which would require embedding an explicit damage or
emissions externality in the production structure.

A Pigouvian carbon tax levies a unit tax 7 on carbon-intensive standard consumption C ¢, with the
proceeds rebated as a lump-sum transfer 7; = 77°C ¢ to households. The critical difference from the green
subsidy is that the Pigouvian instrument neither earmarks the transfer nor directs it toward a specific
consumption category. The rebate arrives in the general wealth account.

Under the Pigouvian regime, the household budget constraint is:
(1—|—7’tc)01,t +G1¢+St =w; + 1y = W, (23)

The consumption tax alters the effective price of Cy ; to (1+7F) but does not reduce total wealth W, = w, +1T;.
Since T; is an untargeted lump-sum, it does not trigger the earmarking constraint. The standard Cobb-

Douglas demand functions for a three-good problem with effective prices (1 4 7£, 1, 1) and utility weights

(a, 1 —ay, B)/(1+ B) give:

i B B
Sy = LW, = T (w, + Th). 24
t T A [3( ¢+ 1) (24)
In equilibrium, lump-sum revenue clears at T; = 77°CY ;, where C7, = ﬁ . 11\;—; Solving for W;: substituting

Tt = ’thcit into Wt = wy + Tt gives

‘o
W, = t—W,
R (T R

1+ 8)(1+171F) — 1
(1+8)A+7)

c
Ty &

o G T

=wy = W;-

= W¢.
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Expanding the numerator: (1+ 8)(1+7f) —7fa =1+ 8+ 7(1 + 8 — «). Therefore:

(1+8)(1+7)

W, = > wy, 25
e - T )
and the equilibrium savings equation is:
~ BA+T) B
SPlgou _ t — gneo 2%
N T e A (26)

The inequality holds because (1+ 8)(1 4+ 77) — 7fa < (1 4+ B)(1+ 7F) for all 7F, > 0, so the savings fraction
strictly exceeds 8/(14 ). The Pigouvian carbon tax raises savings strictly above the neoclassical benchmark.
By taxing first-period consumption and rebating the revenue as a lump sum, the policy transfers resources
from current consumption to savings, reinforcing capital accumulation. This strengthens Corollary 1: the
capital advantage of the Pigouvian instrument over the earmarked subsidy is larger than the comparison to

the neoclassical baseline alone would suggest.

Corollary 1 (Instrument Dominance Along the Capital Dimension). For any green subsidy Z satisfying
the capital drag condition , a revenue-neutral Pigouvian carbon tar gemerating the same first-period

green demand response AG through price incentives produces a weakly higher steady-state capital stock:

*
Pigou

*
neo-

> kyia, with strict inequality when 6 =1 and Z > i_—gw

The intuition is immediate. The Pigouvian tax channels the behavioral response through the price
mechanism, leaving the intertemporal consumption-smoothing technology intact. The earmarked subsidy, by
contrast, forces a corner solution in which green consumption absorbs the transfer completely, eliminating
the fraction 8/(a + B) of the residual that would otherwise have been saved.

We emphasize the limits of this comparison. The corollary concerns only capital accumulation. A complete
welfare ranking would also need to account for: (i) the green consumption benefit generated by the earmarked
subsidy, which may be larger than under the price instrument if earmarking is a more powerful demand
stimulus; (ii) the distortionary cost of the carbon tax on standard consumption; and (iii) any environmental
damage function linking emissions to welfare. These considerations may favor the earmarked subsidy in

welfare terms even when it generates a lower capital stock.

4.2 Calibration and Quantitative Illustration

Figure [1] illustrates the given calibration.
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Earmarking Impact Gap
—— Neoclassical: k53
—— Mental Accounting: k%,
—— Transition Dynamics

~
A
=7 8

Capital per worker, k¢4 1

kua  Kneo

Capital per worker, k¢

Figure 1: Capital accumulation loci and transitional dynamics in (k, ki11) space when the capital drag
condition is satisfied. The neoclassical locus (blue) crosses the 45° line at a higher steady state than the
mental accounting locus (red), implying k3;x < ki,. The downward transition path illustrates the structural

capital contraction following the introduction of the earmarked subsidy. Plot parameters: v = 0.33, a = 0.85,
8 =0.55 A=1.0, and Z = 0.05.

To indicate the potential magnitude, consider the following illustrative calibration: v = 0.33, 3 = 0.98%° ~
0.55 (a generation lasting 30 years), A = 1.0, § = 1 (full depreciation per generation), o = 0.85. Under these

values, the formula from Lemma 1 yields:

55 % 0.67 x 1.0]/%67
gro = [255 X 067 x 1.0 = [0.2377]4% ~ 0.118.

nee 1.55

Steady-state wages are wj, = 0.67 x 1.0 x 0.118°-33 ~ 0.329. The capital drag threshold is Z > %13 x 0.329 ~
0.032, roughly 9.7% of steady-state wages.
Consider a green subsidy of Z = 0.05 (approximately 15.2% of steady-state wages, safely above the capital

drag threshold). The mental accounting steady state solves:

K = 20,6709 — 0.05] ~ 0.30280.67 k0 — 0.05].

©1.40

Iterating to full convergence yields ky;, ~ ().1058E| Relative to &}, ~ 0.118, this is a decline of approximately
10.3%. The implied long-run output loss is Ay* /y* ~ v - Ak*/k* ~ 0.33 x 10.3% = 3.4% —a quantitatively
material cost invisible to standard fungibility-based analysis.

The stability coefficient at this calibration is f/(kj;x) = 7(1 + (a—‘rﬁﬁﬁ) ~ 0.391, well within the stable

1One can verify: 0.3928(0.67 x 0.1058°-33 — 0.05) ~ 0.1058.
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range but measurably above v = 0.33, illustrating the dynamic implication of Lemma 2: larger subsidies slow

convergence to the (already depressed) steady state.

4.3 Conclusion

We have demonstrated that Thalerian mental accounting, when embedded in a canonical OLG framework,
can transform an apparently benign demand-side green fiscal policy into a structural tax on long-run capital
accumulation. The earmarking constraint severs the link between the subsidy and aggregate savings when
the subsidy exceeds the household’s voluntary green expenditure share. The central result is conditional
rather than unconditional: the capital drag is a threshold phenomenon, and small subsidies may leave the
capital stock unaffected or even slightly elevated due to the corrected savings rate 8/(a + f3).

The policy implication is crisp: the form of environmental fiscal intervention matters for long-run
macroeconomics, but the quantitative importance depends on subsidy scale relative to preferences. Policymakers
evaluating green subsidies by their first-period demand effects alone are systematically ignoring the capital-
accumulation channel when subsidies are large. A revenue-neutral Pigouvian carbon tax corrects relative
prices without triggering psychological earmarking, and dominates the labeled subsidy along the capital
dimension for large enough transfers. In economies simultaneously pursuing decarbonization and capital
deepening, the instrument choice is not merely distributional— it is macroeconomically consequential.

Several extensions are left for future work. First, introducing a continuous distribution of 6 across
households would characterize the aggregate capital drag as a function of the population-level prevalence
of binding mental accounts, which is empirically measurable. Second, embedding an explicit environmental
damage function would enable a full welfare comparison between instruments. Third, allowing partial
depreciation and endogenous labor supply would discipline the quantitative predictions against data on

capital intensity and savings rates.
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