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Government-Private Allocation of Consumption and Investment

Figure 1. Government-to-Private Consumption and Investment Ratios (%)
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Misallocation of Government and Private Capital

Figure 2: Aggregate Returns to Government and Private Capital (%)
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Spatial Misallocation of Government Investment
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Correlations

e G
L i
Table 1: G ~ Rit+1

gi 1983-1992 1993-2002 2003-2012

RE.. -0.008  -0.084**  -0.002
(0.033) (0.023) (0.011)

Observations 47 47 47

R2 0.001 0.223 0.001
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Interest Rate Cuts

Figure 4: Interest Rate

Panel A: nominal rate (%) Panel B: real rate (%)
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——uncollateralized overnight call rate = =yield to maturity of long-term JGBs

P Real rate = Nominal rate - CPI inflation.
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Interest Rate Shocks

> Big interest rate cut in the early 1990s and quasi-zero interest rate in 1995

» BOJ's optimistic judgements revealed by Monthly Bulletin in 1991-92 (e.g.,Jinushi,
Kuroki and Miyao (2000))

» Zero Interest Rate Policy (ZIRP) in 1999 and Quantitative Easing Policy (QEP) in
2001

» Significant effects on the expected short-term rate component of long-term JGB
yields (e.g.,Nakazawa and Osada (2024))
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More Government Borrowing

Figure 5: Government Borrowing (in percent of GDP)
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Fiscal Windfalls (to fix ideas)

» Government budget constraint and fiscal windfalls

CE+1° =NB; + B: — rP Dy,

Windfall, = AE, [NB] + AE, [B:] — AE, [rﬂ % D.

» . [X¢4)]: expectation of X.i; in period t.
> AE; [Xt+j] =E, [Xt+j] —Eia [Xt+j]

» By = Di11 — D;: government borrowing.

» NB;: government non-borrowing income
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In this paper

» Much lower government borrowing cost relaxes government budget constraint
through lower interest payment and more borrowing.
» A simple model to show "Government Resource Curse": More resource, more

misallocation

» Government capital wedges

» Consumption wedge

> Quantitative results: If the government transfers fiscal windfalls to households

» Increased aggregate TFP by 0.53% and welfare by nearly 1% during the Lost Decade.
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One-Period Model: The Economy

» There are N regions. For each region i, the production function is given by:

Yi = AiG}* (3)
» The representative household's utility function follows:
1—
UM = u(C), C= (CH)p (CG) ’ (4)
> v >0, u" <0

» Recource constraint:

cCrclye=we+whiy, (5)

> Aggregation: G=) .G and Y =) .V,
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First-Best Allocation

> A benevolent planner maximizes U' by choosing {G;};, C¢, CH, subject to (5).

» FOC w.r.t. G; yields:

RS =

> Aggregate TFP A = X maximized by equalizing R®: A

» FOC w.rt. C® and C" yields:

1

oY
0G;

(6)

(7)
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Political Economy

» Government objective function:

U =u(C)+ > riv(G) (8)

i
> V()>0,v'()<0

» x; > 0: local lobbying capacity

» Budget constraint:
CC+> G+T=WC+rY, (9)
i

where T and 7: lump-sum transfers and output tax rate.

> Government chooses C® and {G;}. T and 7 are exogeneous.
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Wedges

» Consumption wedge

Consumption Wedge = LC—G -1 (10)

> Positive consumption wedge: distorted consumption allocation favoring C¢

» FOCw.rt. C® and {G;}:

kiC¢ V' (G)G;
@ p)a¥, w(O)C

~
Government Capital Wedge

1+ + (1 — 7) x Consumption Wedge| R® =1  (11)

» 7 — 1 or consumption wedge = 0: overinvestment of {G;} relative to the first-best
allocation
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Spatial Misallocation

» Rewrite (11) as

kv (G)) = Mu’(C)x 1— RE (14 (1 —7) x Consumption Wedge)| (12)

CG
Shadow Price

1
> As WC — WE, {G} converges to G; ox A7 efficiency-driven allocation rule.

> As WC — oo, {G;} converges to a hybrid formula:

kiv' (G) = (1(;(5’ —L(1-7) R,.G) W' (C)C.

> 7 =1o0r WH — o0, {G;} converges to v/ (G;) ’% purely politically-driven
allocation.
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"Government Resource Curse"
» Assumption: u(-) = v(-) = log(-), sufficiently high 7

> Level of Government Capital: The discrepancy between G; and its first-best level
increases monotonically with government wealth W,

» Spatial Allocation of Government Capital: Aggregate TFP A decreases
monotonically with government wealth W¢.

» Government to Household Consumption Ratio: C¢/C" increases monotonically
with government wealth W©¢.

> There exists a threshold such that C®/C" exceeds its first-best value if and only if
W€ is above the threshold.
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Optimizing T

» When the government can also choose T: Consumption Wedge = 0.

» The inefficiency from distorted “Level of Government Capital” and “Spatial
Allocation of Government Capital” still exist.
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Sketch of Full-Blown Model

> Two types of capital: government and private capital;

» The central government allocates government consumption, investment, and debt
across regions and over time;

» Exogenous tax rate and interest rate;

» Mobile labor and private capital.
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Household

» The representative household solves
() ()" ) () ()
max = lo o
cH. o WH t g t,t t g D) e

subject to the budget constraint Ct’jt + Wt'il =YH + T; and
Ctljlt+1 = (1 -+ rt+]_)WtIil.

» T.: lump-sum government transfer or tax

> Household takes {CS, CS 4} as given
Closed-form solutions:

1
C

=13 (V'+ ), ctha= Pt ) (Y'+ 7). (13

1+ 5
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Firm

» Local output by the production of a representative firm:

»/I't - AitGSGK;:KL?;L (14)

» Land’s share in production is 1 — ag — ax — ay.

» The firm faces a proportional tax rate 7, labor and private capital wedges T,-é and
K.

max (1= 70) Yie = (14 7) (0 rf)Ke = (14 76) il (15)

itsLit
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Local Production

» Exogenous rental rate of capital r/X and exogenous aggregate labor supply
Lt = Zi Lit

» Firm's first-order conditions imply the local demand of Kj; and Lj:

L
Kit ak Wi 1+74

Dt TK : ’ 16
Lit o7} 1—|—rtK 1—|—7',-’t< (16)
oG
L,‘t X ZitGi;_O‘K_O‘L7 (17)
1
where Z;; = ((1+T;<)QK?£t+TL)1_aK )I-ek=eL is a composite term capturing the
region-specific prolductivityl and distortions.
» The local output follows
aG
Wt X Zit (1 + 7','%) G,-tl,iaKiaL . (18)
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Aggregate Output

> YtEZfVZIY,-t:

XL

(1 )\ ok L oK N _eg
= (") = Y (a6 ) oo
t

YL ZeGE ) S
» The marginal product of G;; at the aggregate level is

oY aG Yie (67e187] Lir Yi

8G,'t o 170&;(70[[_?,1_(170[;(70[[_)(1704;() Lt G,t
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Special Case

L

» In a special case where 7;; = L, aggregate output is given by

1— —
_OK 1KY

o (1<—»r) T-ax T—ayx
Yt‘ e <KKt> 1 O‘K Z Z,tGl O‘K ay ' (21)
1+ rf

» G;; contributes to the aggregate output through a CES fashion, with the elasticity

of substitution of % > 1.

_lag-oy
1—
> Efficient allocation: Gj oc Z, “<"t7%¢.
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Fiscal Institution

» Central government objective function:

_ ) ) N
US = wlog <<Cﬂ1’t>p <th>1 p) + Zﬁfc <Uﬂrj + Z Kit+j log Git—l—j—l—l) (22)
j=0 i=1

> kj:: Institutional parameter for local governor's lobbying capacity

» w: The weight on the current old generation. We assume w = % such that the
central government's preference is time-consistent
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Budget

» Central government budget constraint:

N
CO+ D aflg + Te+ P =7Ye+ Doy — (1+rP)Dy
] (23)

2
+ Dey1 — (1+rP)Dy — ¢2t (ft+1Dt+1—fD) ;

» Quadratic adjustment cost parameter: 12;

> &;: Residual component.
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Optimization

» The central planner chooses {Ct(jrj}fio, {G,-t+j+1},{\ii°j:0, and {Dyyj+1}72, to
maximize UL, subject to (23).

» Household's total income:

YtH = Z (Mje + wely)
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Government Optimization

» FOCs imply:
G D
Cljur B¢ 1+ b (25)
G - N\
Cj 1= <r31+1Dt+j+1 - fD)
Ct(—;%j—&-l OYiijr1 G
- o L 6 (1
Ct(-;y-j Bc (Tt+1+1 6Git+j+1 Qetj+1 ( ))

(26)
1 Ctij+1 8Ytij+1 CS

+ G BCP H + Rit+j SeRs .
(1-p)(1+w)ay; Ciijiterjrn 9Gie+j Gittj+1

» RHS of equation (26): Economic returns; spillover effects through household
consumption; political gains.
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External Calibration: Time-Invariant Parameters

Table 2: Externally Calibrated Time-Invariant Parameters

Parameters Value Target
ax 0.312 ag + ak = a = 0.362 (Hayashi and Prescott (2002))
ag 0.050 Song and Xiong (2024)
o 0.538 land share = 0.1
annualized 6  0.089 capital depreciate rate in Hayashi and Prescott (2002)
annualized 8 0.980
annualized 8¢ 0.850 25% probability of staying in office in a full decade
p 0.965 government to household consumption ratio in 1983-1992
annualized ga  0.005 0.5% annual TFP growth
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External Calibration: Time-Varying Parameters

Table 3: Externally Calibrated Time-Varying Parameters

Parameters =0(8392) t=1(93-02) t=2(03-12) Target
gt 1.40 1.41 1.45 relative price of fixed capital formation
T 0.23 0.21 0.21 total government revenue to GDP ratio
rK(annualized, %) 3.56 1.77 0.61 rental rate of private capital

Table 4: Calibration of Regional Parameters

Parameters Target
Ajt log Ajt = log Yir — ag log Gt — ax log Kit — ay log Lj;
K K i
Tit T+ 7 O(Ki i= lT:tK =0
L L i _
T 1+Tit0( tZ/llt t=0

it
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Prefecture-level TFP Growth

Figure 6: Prefecture-level TFP Growth (annual, %)
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Prefecture-level Wedges

Figure 7: Prefecture-level Wedges
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Expectation

» Variables for t > 2 (t = 1 for Lost Decade):

> A grows at the constant rate ga for t > 2.

» X, = Xj for the other time-varying parameters with t > 2.
» Expectations:

» Perfect foresight for TFP growth.
> MIT-shock on X; = {irs1, s, ir(m), P, ¢, &, Tt,Tif,T,-i,/@,-t},
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Nominal Government Borrowing Cost

» Let ir(m) denote the yield-to-maturity on newly issued m-year bonds at year t, and
let Ds ¢11(m) represent the outstanding stock of m-year debt issued at year t — s.
The effective interest rate i ; is determined by

m—1
1 = Dt1+1 (Z its(m)Ds,t+1(m)> : (28)

s=0

which closely matches the actual rate.

> We adopt MIT-shock expectations for future issuance rates and maturity shares:

Dt+j(m)] _ Di(m) Vi1,

B¢ [ie4j(m)] = ie(m),  E [ Dy

We then apply equation (28) to generate Et[ig_j] for j > 1.
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Expected Interest Rate

Table 5: Expected Interest Rates (%)

£=1(93-02) t=2(0312) t=3(13-22)

iP 3.71 1.40 0.95
EoliP] 5.03 4.60 4.60

. . Eq[iP - 1.12 .
» Expected real interest rate: Vj > 1, il 085
Ea[iP] - - 0.96

D 1_ D

> Eilr;] = Eelicy; — mes)l rP 3.53 1.53 0.94
Eo[rP] 3.24 2.80 2.80
Eq[rP] - 0.95 0.67
Ea[rP] - - 1.09
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Internal Calibration

» The remaining parameters are interally calibrated to match the observed data:

> &, to match CF;

v

T to match C/;

{/fit},Nzl to match {Git+1}ll'\l:1;

\4

> th to match D;,q;

» D to match an average adjustment cost that accounts for half of interest payments
and management fees.
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Internally Calibrated Parameters

Table 6: Internally Calibrated Parameters

Parameters t=0(83-92) t=1(93-02) t=2(0312) Target
%(%) 5.69 8.44 6.28 government consumption
%(%) 3.76 3.56 4.06 household consumption
PP 14.6 292 59.4 government debt
mean of r; (1073) 3.63 3.50 2.38 prefecture government capital
std of j (1073) 251 2.22 1.41 prefecture government capital
> D —12%

Yo

36 /51



Prefecture-level x;

Figure 8: Prefecture-level x;;
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Counterfactual: Lobby Incentives and Prefecture-level Wedges

» Set the local lobby capacity parameter in the lost decade to its average level:
12

> Set the local private capital or labor wedge in the lost decade to its average level:
:1 =3 jz:t 0 T or T =3 ZZ:t 0 m
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Counterfactual: Lobby Incentives and Prefecture-level Wedges

Table 7: & ~ RE,, at 1993-2002
é#i Benchmark Counterfactuals
kie=ki TR =71K rtb=7l
R,-fﬂ -0.084***  -0.061*** -0.080*** -0.091***
(0.023) (0.015) (0.024) (0.023)
Obs. 47 47 47 47
R? 0.223 0.271 0.200 0.251
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Counterfactual: Lobby Incentives and Prefecture-level Wedges

» The social planner’s objective function follows equation (22), but with k; = 0.

» The counterfactual welfare gain or loss is measured using the equivalent
consumption variation () relative to the calibrated economy.

Table 8: Aggregate TFP, output and welfare changes

Counterfactuals

K K L L

Rjit = Rj Ty = T; T-:T,-

it i it
Aggregate TFP change at 2003-2012 (%) 0.19 0.10 -0.05
Aggregate output change at 2003-2012 (%)  -0.10 0.10 -0.06
Welfare change (¢, %) 0.11 -0.07 0.00
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Fiscal Windfalls

» Fiscal windfalls follow equation (2). Vj > 0:

]Et [Wlndfalltﬂ] = —AEt[rg_J] X Dt+j + AEt [Bt+_j] + A]Et [NBt+J]

where NBt =Tt Yt — q)t — Tt-

Table 9: Fiscal windfalls perceived at 1993-2002 (t = 1, in percent of GDP)

t+j=1(93-02) t+j=2(0312)

t+j=3(13-22)

steady state

—AIEt[rg_j] X Dyij 2.94 5.04
AE[By4)] 5.55 7.45
AE[NB; ] -3.39 -3.81
E¢[Windfall;] 5.11 8.68

5.08
1.35
-3.84
2.60

5.43
1.03
-4.70
1.77
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Counterfactual: Transferring Fiscal Windfalls

» Government commits to transferring windfalls perceived during 1993-2002
(El[Windfa||1+j], _] > 0)

» Government prohibited from adjusting its borrowing (the same debt trajectory).

» Government can only optimize C&

thj and {Gij¢1jy1}i for j > 0 in each period t > 1.
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Counterfactual: Transitional Dynamics

Figure 9: Transitional Dynamics
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Counterfactual:

)

Allocation Efficiency

Figure 10: IS ~ RE,; at 1993-2002
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Counterfactual: Allocation Efficiency (Cont'd)

Table 10: % ~ R, at 1993-2002

& Benchmark Counterfactuals
ki =r; TR =71K th=71ltransfers
RC., -0.084™* -0.061*** -0.080** -0.091***  -0.009
(0.023)  (0.015)  (0.024)  (0.023)  (0.013)
Obs. 47 47 47 47 47
R? 0.223 0.271 0.200 0.251 0.010
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Counterfactual: Welfare Analysis

Table 11: Aggregate TFP, output and welfare changes

Counterfactuals

ki =k T =7K tL=7L transfers
Aggregate TFP change in 2003-2012 (%) 0.19 0.10 -0.05 0.53
Aggregate output change in 2003-2012 (%) -0.10 0.10 -0.06 -2.08
Household income change in 1993-2002 (%) 0 0 0 8.65
Welfare change (¢, %) 0.11 -0.07 0.00 0.99
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Optimal Transfer

» A planner maximizes the same objective function as the central government (22)

>

Can choose lump-sum transfer { Ty, ;};>0 from government to young household’s
income. The first-order condition w.r.t. T;y; is

H
Ct+j,t+j . 14

G a-p(+)

The first-order conditions w.r.t. D;y1 (25) and Gjz11 (26) still apply
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Optimal Transfer: Transitional Dynamics

Figure 11: Transitional Dynamics
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Optimal Transfer

> Aggregate TFP change at 2003-2012: 0.07%
> Aggregate output change at 2003-2012: -1.04%
» Household income change in 1993-2002: 3.82%

» Welfare change (¢): 0.63%
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The End of the Decade of Fiscal Misallocation

» Our story: Low interest rate regime (windfalls are gone)

» FILP Reform

» "Trinity Reforms" on central government transfers to local governments

» Sticks: Fiscal restructuring (Yubari city)

» Carrots: "Great Heisei Mergers"
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Conclusion

» Low-interest-induced misallocation as an overlooked channel

» Complementary to the literature on low interest rate and stagnation (zombie lending,
Caballero, Hoshi and Kashyap (2008); overvalued (intangible) assets, Kiyotaki,
Moore and Zhang (2021); misallocation via financial frictions,Asriyan et al. (2024))

» Implications for today’s China

> kj as career incentives (Song and Xiong (2024))

» Potential fiscal misallocation and welfare losses by debt swap and low interest rate
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Forecasts Using Bond Issuance Data

Figure 12: Nominal borrowing rate

0.5 L L
1998 2003 2008 2013 2018

= actual data = = constructed by model

51/51



Mobile Factors

Table 12: Cross-Region Allocation

1978-82 1983-87 1988-92 1993-97 1998-02 2003-07 2008-12 2013-17

log Kit
log Gjt 1.091%*  1.126*** 1.188*** 1.225"* 1.230** 1.266*** 1.276™* 1.270"**
(0.072)  (0.075) (0.081) (0.086)  (0.088)  (0.099) (0.104) (0.107)
Observations 47 47 47 47 47 47 47 47
R? 0.838 0.834 0.828 0.818 0.813 0.784 0.770 0.758
|0g L;t
log Gjr 1.030"*  1.108*** 1.184*** 1.186*** 1.194*** 1.249*** 1284** 1.201***
(0.046)  (0.051) (0.057) (0.057) (0.062) (0.073) (0.075) (0.076)
Observations 47 47 47 47 47 47 47 47
R? 0.918 0.912 0.904 0.907 0.892 0.868 0.867 0.865
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Government Expenditure GDP Ratio

Figure 13: Government-to-Private Consumption and Investment Ratios (%)

= government consumption + government investment (in percent of GDP)
= =government consumption (in percent of GDP)
----- government investment (in percent of GDP)
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Nature Rate of Interest and Expected Growth Rate

Figure 14: Natural Rate of Interest and Expected Growth Rate

Chart 1-1-1: Natural Rate of Interest
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Chart 1-1-4: Expected Growth Rate
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