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Fact 1: Increased Regional Redistribution

@ Novel fact: China massively increased inter-government redistribution.

o Net flows from rich regions to central government and from central
government to poor regions are large and growing.

2000 2010
Gansu Shanghai Gansu Shanghai
GDP 507 3,712 2,303 11,991
Taxes paid to central govt. 24.2 681.9 219.2 3,139
Transfers from central to local govt.  60.4 91.0 595.0 247.9
(Transfers — Taxes)/GDP +7% -16% +17%  -24%

Note: per capita USD (nominal)
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Fact 2: Regional Convergence and TFP Growth Slowdown
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@ Rapid decline in variance of log provincal GDP p.c.

o Decline in aggregate TFP growth rate !

!Blue circles: log(GDP) — 0.185 log(Infras. Capital) — 0.315 log(Non-infras. Capital)
Red diamonds: log(GDP) — 0.5 log(Capital).
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Research Questions

What are economic effects of increased regional redistribution?

@ How does redistribution affect local fiscal allocation (consumption vs
investment) and growth?
e Document effects on local fiscal policy, infrastructure investment, and
regional economic growth.
e Use 2002 tax reform as natural experiment to identify causal effects of
increased redistribution on local fiscal policy and regional economic
growth.

@ How much of the regional convergence and TFP growth slowdown
can be explained by the increased redistribution?
o Build a GE model to quantify the equity-efficiency trade-off.
o Study determinants of optimal redistribution policy.
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Key Findings

@ Empirical analysis
e Progressivity of taxes on local fiscal income increased from 0.2 in 1998
to 0.5 in 2017
(average marginal tax rate increased from 28% to 40%).
o Increased redistribution shifts local fiscal spending from investment to
consumption and lowers regional economic growth.
@ Quantitative analysis
e Rising progressivity contributes to 43% of declining variance of log

GDP p.c. and reduces aggregate TFP by 0.5 ppt.
o Redistribution system (2013-2017) is close to utilitarian optimal.
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Related Literature

@ BHSV log-linear tax function
o Benabou (2002); Heathcote et al. (2017)
= Apply BHSV tax function to model regional redistribution
@ Government investment as a driver of growth
e Barro (1990); Bom and Ligthart (2014); Song and Xiong (2023)
o Capital misallocation and economic growth
o Accounting framework: Chari et al. (2007); Restuccia and Rogerson
(2008); Hsieh and Klenow (2009)
o Capital misallocation: Song et al. (2011); Tombe and Zhu (2019)
o Regional convergence: Hao et al. (2020); Brandt et al. (2025)
= The first to identify regional redistribution as a main source of
distortions and quantify its effects on regional convergence and
aggregate efficiency through local fiscal investment.

Lieyuan Yang (UMN) Growth with Regional Redistribution Febuary 5, 2026 6/33



Roadmap

@ Measurement of Progressivity
@ Empirical Analysis
© Quantitative Analysis

e Positive Analysis
o Normative Analysis
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Tax Reforms

Time Key Points

Central tax: excise tax, tariff, and taxes from central SOE.
1994 Local tax: business taxes, personal income taxes, and taxes from local firms.
Shared tax: value-added tax (75% for central and 25% for local )

2002 The central government takes 50% of personal income taxes and corporate
income taxes additionally from local governments.
2003 Central share of income taxes increased to 60%.

@ Central government increased revenue to undeveloped regions!
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Measuring Progressivity

@ BHSV tax function
T(x) —x—%=x—\xI"?

=M = logk=log\+ (1—¢)logx
x: fiscal revenue collected within a region
X: x - central taxes + transfers from the central government
@ ¢ determines progressivity
o ¢ =0: T(x)=(1—-N)x, linear tax
e ¢ =1: X = ), uniform post-redistribution fiscal revenue

@ Estimate ¢ and A:

log Xit = log A + (1 — ¢) log xjr + €t
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Increased Inter-Government Redistribution

log(Post-Redis. Revenue), demeaned

-1 0 1 2
log(Pre-Redis. Revenue), demeaned

—— 1998-1999 fit (¢=0.252, R?=0.939) ® 1998-1999 data
——— 2016-2017 fit (¢=0.485, R?=0.826) A 2016-2017 data
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Result 1: Rising Progressivity

Estimated ¢

T T T T T
1997 2002 2007 2012 2017
year

Note: The marginal tax rate increases from 28% to 40% on average.
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Causal Identification

@ The central government started to take 50% of income taxes in 2002.

@ Treatment variable: pre-reform share of income taxes

Corporate Income Tax;, + Personal Income Tax;,

=

Total Tax Revenuejy,

Mechanism: Z; T = more taxes taken = lower return to govt. inves. =
infras. capital | = output |

Identification Strategy
outcomej; = (; + vt + Z B.Z; x 1{t =1} + €
L;ﬁto
outcome variables: log GDP p.c. and log infras. capital p.c.

@ Base year: tp = 2000.
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Result 2: More Tax Taken, Lower Infras. & GDP Growth

T T T T T T
1992 1997 2002 2007 2012 2017
Year

—&— GDP —®— Infrastructure Capital

@ Output elasticity of infras. capital: 0.185
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Theoretical Framework

@ Aim of the model
o Characterize the mechanism by which regional redistribution distorts
local fiscal policy and affects growth.
e Quantify the effects of rising progressivity on regional convergence and
aggregate efficiency.
e Study determinants of optimal redistribution policy.

@ Environment

e The economy consists of a unit measure of regions, indexed by
i €]0,1], and a central government.
e Each region is a small open economy and has
e Household
o Firms rent capital at an exogenous interest rate R.
@ Benevolent local government
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Timeline

© The central government sets

o Redistribution policy: {¢¢, Ar}e

o Output tax rate: {7y}

o Central government consumption {GS};. g = G£/Y;
@ Given {¢¢, A¢, Tyt, 8¢ }t, the local government chooses

e Local government consumption Gj;

o Infrastructure capital kgjr11

subject to post-redistribution fiscal income

© Given the local fiscal policy {Gjt, kgit }+

o The firm produces and pays taxes 7;y;
e The household inelastically supplies unit labor.
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Preference and Technology

@ Production function

o . «a 0 -
yi = A; X kéi X ki x n;
regional TFP  infras. capital

exogenous productivity for firm

@ Firm’s problem

rpaxw,- = (1 — Ty)y,' — Rk,‘ — w;nj
isNi

@ Household
u(ci, G;) = log ¢; + x* log G;

st. ¢ci=w,+7;
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Government

e Taking (¢, A, 7)) as given, local government chooses (k¢, G) to
maximize local household utility:

v(Ai, kgj) = maxlogc; + x" log G + Bv (A, kg;)

iRGi
s.t. Gi + k/Gi S Tyy,' — T(Tyy,') + (1 — (5)/((;,'
where
T(ryyi) = 1yyi — )‘(Ty)’i)l_¢
and y; solves the firm's problem and ¢; solves the household problem

@ Central government budget constraint

Ty/y;di = A/(Tyy;)1_¢di+g/y,-di

A pinned down in equilibrium
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Equilibrium

Definition (Competitive Equilibrium)
Given productivity {Ajt}; ¢, policy sequence {¢¢, ¢, Ty, gt }+, and interest
rate R, a competitive equilibrium consists of wage {w;j;};: and allocation
{cit, Yit, kit, nit, Git, kGit+1}i,e such that:

© Allocations solve the optimization problems

@ Wage rate wj; clears local labor market nj; =1

© Central government budget constraint holds.

Definition (Steady-State Equilibrium)

A steady state is an equilibrium with time-invariant {A;}; and (¢, A, 7, &)
satisfying kgjr = kgir+1 for all i.
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Equilibrium Allocation in Steady State

Suppose log A; ~ N(—02/2,02):

1

Iogy(A, ¢7T}’7g) = |Og YR(¢7TY7g)+ 1 _ 9 _ Ot(]. _ ¢) lOgA+Qy(U§;¢)
N———— ——

1 (3)
(1) e

@ ¢ distorts local fiscal spending from investment towards consumption
= lower output of representative region YR

@ ¢ reduces responsiveness of capital and output to TFP
= lower regional inequality.

© Effects of heterogeneity
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Aggregate Quantities in Steady State

o Characterize aggregate output and TFP analytically.

Y(6,7y,8,02) = YR(o,7,8) x TFP(¢,02)
(1) (2)

o Effects of rising ¢
@ Distorts fiscal spending away from infrastructure investment
= lower output of the representative region Y~
© Redistributes capital from high- to low-productivity regions
= lower aggregate efficiency
= aggregate TFP maximized at ¢ =0
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Model Prediction

Compare steady state allocation under more redistribution (Higher ¢)
@ Lower pass-through from productivity to infras. investment
@ Weaker correlation between output and infras. capital
@ Higher convergence rate and lower output dispersion

o Lower aggregate TFP and output
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Quantitative Analysis

@ Consider full transition from 1998 to 2017

@ Allow region-specific capital wedges 7;;. Firm in region i solves
max mir = (L — 7y2)Yir — (1 + Tuit) Rkie — Wirnj

o {0t 7yt, 8¢, Airs Thit }i,+>1908 announced in 1998.

Assume perfect foresight and constant TFP and policy after 2017.

o Counterfactual: ¢; = ¢199g for all t.
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o Fiscal Accounting

e Central and local government receipt, expenditure, and debt
o Inter-governmental transfers
o Source: Yearbook of Finance, Yearbook of Taxation

o Capital Stock

o Infrastructural and non-infrastructural capital stock
e Source: Yearbook of Fixed Asset Investment, Yearbook of Statistics

Lieyuan Yang (UMN) Growth with Regional Redistribution Febuary 5, 2026

23/33



Parameterization

Policy parameters: {¢¢, 7,t, g¢}+ estimated from the data
Set 5 =0.96, 6 =0.13, R=r+ J = 0.18 (Song and Xiong, 2023)

Technology parameters

o a = 0.185: |V estimation (first stage F-stat: 21)
e 6 =0.315: 50% labor share in China

TFP: log Ay = log yir — alog ki — 6 log kit
Capital wedges: log(1 + 74jt) = log (9(1;,;”)) + log ({—:i)

xLt = 0.23: SMM to match infrastructure investment-output ratio.
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Regional Convergence

Var(logy)
i Data
0.26 N\, — = Model
Counterfactual (¢, = ¢1998)
0.24
o
£ 0.22
8]
s
>
0.20
0.18
0.16
T T T T
1998 2003 2008 2013
Year

e Rising progressivity contributes to 43% of declining variance of log
GDP p.c.
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Aggregate Efficiency

log TFP — log TFP*
-0.01 4

~0.02 4 - i
=z

~0.03 -

~0.04

~0.05

-0.06{ — Daua
= = Model
==+ Counterfactual (¢; = ¢1998)

Aggregate TFP relative to Efficient level

-0.07 : : :
1998 2003 2008 2013
Year

Note: TFP* denotes aggregate TFP at the efficient level.

o Rising progressivity reduced aggregate TFP by 0.5 ppt.
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Normative Analysis

@ The central government problem (5 — 1)

max  W(¢,7y,8) /W u(ci, G;, GC)dF( )
D,y 8

subject to the budget constraint.

exp(—va)
[ exp(—va)dFa(a)’

@ Forces determining optimal progressivity

W(a;v) = a=IlogA

o Central government consumption G¢: ¢ |
o Redistribution motive: ¢ 1
o Efficiency cost: ¢ — 0
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Determining Optimal Progressivity

o Representative region model (02 = 0)
e No need for redistribution
e To mimic lump-sum transfer: MTR=0
o To finance central government consumption G¢: ATR=g/T,
e MTR < ATR = Regressivity ¢f* < 0
@ When should ¢* > 07
o Welfare gains from reducing inequality and increasing local public
goods exceed welfare loss from depressing govt investment
o Next step: parameterization (2013-2017)
o (X', x,~) calibrated to rationalize the observed policy (¢, 7y, g).
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Decompose Social Welfare Function, 2013-2017

Social Welfare Function

i
(1) Rep. Reg. i(})f Social Preference
0 o= —0.071 } ¢ = 0.485

| (2) + Heter. Productivity
b = 0.575

welfare change rel. to optimum, % of cons.
&
T

—-15
—0.5 0.0 0.5 1.0

Progressivity ¢
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Optimal Progressivity under Different Parameters

(1) () (3) (4) (5) (6)

Baseline =0 x¢=0 Largero? a =005 a=03

~
1. -0.279 (Baseline) 0.485 0.577 0.508 0.531 0.714 0.379
2. 0 (Utilitarian) 0.575 0.695 0.601 0.633 0.838 0.450
3. oo(Rawlsian) 1.000 1.000 1.000 1.000 1.000 1.000
4. —ﬁ(Laissez—faire) -0.007 0.000 0.000 -0.003 -0.005 -0.006
5. 05 0.741 0.928 0.774 0.827 1.000 0.582
6. -0.5 0.416 0.490 0.436 0.453 0.617 0.324
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Conclusion

@ | empirically document that:
e Progressivity of inter-government redistribution increased from 0.2 in
1998 to 0.5 in 2017
@ Increased redistribution depresses local government investment and
lowers GDP growth.
o |V estimate of output elasticity of infrastructure capital: 0.185.

@ | build a general equilibrium framework and quantify that:

e Rising progressivity contributes to 43% of the declining variance of log
GDP p.c. from 1998 to 2017.

e Rising progressivity reduces aggregate TFP by 0.5 ppt.

o Observed progressivity is close to utilitarian optimal.
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Future Research

@ Politico-growth theory of central and local politics
e Political economy
@ Young: govt investment vs. Old: public goods
e Local (no commitment) vs. Central (commitment)
o Characterize local fiscal policy, regional dynamics, and steady state
under progressive redistribution in Markov-perfect equilibrium.
e Solve for time-varying optimal redistribution policy in a
heterogeneous-region environment.
e Policy implications in aging period
@ Local: purchase more public goods and reduce investment
o Central: reduce redistribution to strength local investment incentives.
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Future Research

@ Redistribution across households vs. across regions
o Progressivity of regional redistribution increases drastically while
progressivity of income taxes is almost unchanged in China.
@ Spatial analysis with regional redistribution

e Positive: redistribution = equalized infrastructure and amenities =
industrial agglomeration and labor migration?

o Normative: high-ability young workers move from low- to high-TFP
regions = how to support health and education in low-TFP regions?

@ Regional redistribution in different institutions

o Federal systems: US, Canada, etc.
o Global organizations: EU, ASEAN
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Tax Sharing between the Central and Local Governments

Fiscal Revenue, % Total GDP Fiscal Expenditure, %Total GDP
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Tax Categories Shared with Central Government

Tax Categories

8-
6
o
o
O 41
o
B
2
o_ T T T
T T T T T
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Year
—o— Value-Added = —=— Personal Income = —#— Corporate Income Excise
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Fiscal Revenue

@ Budgetary revenue

e Tax: VAT, excise tax, business tax, income tax, ...
o Non-tax: administrative charges, fines and penalties, ...

e Extra-budgetary revenue (1995-2010)
@ Land-sale revenue (1998-2017)
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Scatter Plot

GDP, 1995 - 2000

Infrastructure Capital, 1995 - 2000
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Placebo Test
Value-Added Tax Sales Tax




Placebo Test

log GDP p.c. in 2000 Employmeqt Share of State-Owned Enterprises

| Tt S S :

1992 1997 2002 2007 2012 2017 1992 1997 2002 2007 2012 2017
year year

Share of Non-Agriculture Net Export Share of GDP

1992 1997 2002 2007 2012 2017 1992 1997 2002 2007 2012 2017
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Additional Results of the Event Study

log of Local Govt Revenue, Pre-Redistribution
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Additional Results of the Event Study

log of Non-Infrastructure Capital p.c. log of Employment
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Other Elasticity

@ One standard deviation (0.04) increase in pre-reform share of income
taxes Z; reduces infras. capital by 17% and GDP by 6%.
@ Fiscal multiplier

o 1 dollar increase in local government spending p.c. increases GDP p.c.

by 1.3 - 2.0 dollars.
o Weak IV: total government spending are less responsive to IV than

govt investment.
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Closed-form Steady-State Equilibrium Allocation

@ Representative region allocation:

0 O(1 — e
IogYR(¢,Ty,g):HHylog( ( 7 y)> + 1—9—a|0g(7—y_g)

o aB(1+xH(1—9)
F1e-a'® <><L(1 —6)(1-B(1-9)) +aﬁ6)

o spending share of investment

@ The effect of heterogeneity

agld +(1+a)1-¢)] oF
22

V(039 = g a1 0ol )

Lieyuan Yang (UMN) Growth with Regional Redistribution Febuary 5, 2026 10 /24



Resource Constraint

Aggregate output Y = [ y;di equals to the sum of
@ Houshold consumption: fc,-di = f w; + midi

Interest payment to foreign lenders: [ Rk;di
@ Local government expenditure: Af(Tyy;)1_¢di

Central government consumption: G¢
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Closed-Form Expression of Aggregate Quantities

o Aggregate output

1
log Y(U§;¢7Ty7g) = log YR(¢>Ty>g) + 1-9_a log TFP(a3; )

o Aggregate TFP (Solow residual)

> . O+« a§ a(l— )¢2 ‘73
ST e B (. 0o 9)P(—0-a)2
Dlstortlon
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Proof of Model Prediction

@ Correlation between public capital and initial output

COV(IOg kG(¢1)7 IogY(¢0)) — (1 _ ¢1) 1-0- O‘(]- _ ¢0)
var(log y(¢o)) 1=0—a(l—d)

@ Higher convergence rate

cov(Alogy(¢r),logy(¢o)) _  aldo — ¢1)
var(log y(¢o)) 1-0—a(l—¢1)

@ Lower output dispersion

3

var(log y(a; ¢,7y,8)) = (1-6—a(l-29¢))?

@ Lower aggregate output and TFP

ﬁ log TFP(02; ¢)

|Og Y(U§;¢’7TY7g) = |Og YR(d)aTy’g) + 1

s 0+a o a(l - 0)¢’ o
g TEP(o3i0) = T 0% ~ @0 ol — )20 —a) 2
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Results of IV Estimation

1993-2000 2001-2010
oLS oLS OLS First Stage OLS Second Stage v
Alogkec Alogy Alogy Alog kg Alogy Alogy
(1) () (3) (4) (5) (6) (@) (8) (9) (10)
Z; -0.153 -0.048 -0.476%**  _0.473%**  _0.090** -0.087***
(0.200)  (0.050) (0.105) (0.104) (0.041) (0.032)
Alog kg 0.117%*  0.095** 0.189%*  (.185 ***
(0.051)  (0.044) (0.080) (0.065)
Alog k 0.167*** 0.184 0.183%** 0.149%**
(0.044) (0.127) (0.050) (0.049)
Constant 0.233%%*  0.088*** 0.080*** 0.065%** 0.217***  0.196*%**  0.111*%** 0.091*** 0.051%**  0.041%**
(0.040)  (0.010)  (0.007)  (0.008) (0.023) (0.023) (0.008) (0.008) (0.014) (0.011)
R? 0.026 0.078 0.316 0.475 0.307 0.328 0.268 0.467 0.271 0.407
Observations 210 210 300 300 300 300 300 300 300 300
F-stat 20.33 20.69

Growth with Regional Redistribution
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Public Investment-Output Ratio

Infrastructure Investment-Output Ratio

Low initial output Mid initial output High initial output
,\/\ == Data
0.200 - A, /'\\ . 7 == Model
Counterfactual
0.175 = - —
(b= pr998)

2 0.150 - Nl
2

0.125 I/ 1 1
0.100 / 1 1
0.075 1 1

T T T T T T T T T T T T
1998 2003 2008 2013 1998 2003 2008 2013 1998 2003 2008 2013
Year Year Year

@ Rising progressivity reduces the pass-through from productivity to
govt. investment.
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Correlation between Public Capital and Output

Coefficient of log kgir+1 on log yi;

Data

\ = = Model

0.9 - \ ==+ Counterfactual (¢; = ¢1998)

0.8
0.7 4
0.6

0.5

0.4

T T T T
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Year

@ Rising progressivity explains 54% of reduction in correlation between

output and infrastructure capital.
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£ Convergence

Convergence Regression, 1998-2017

= Data: 1.56 %
0.02 ° = = Model: 1.50 %
== Counterfactual (¢; = ¢1998): 1.18 %o

0.01 A

0.00

Alogy per year

-0.01 4

-0.02 4

T T T T T
-1.0 -0.5 0.0 0.5 1.0 1.5

Initial log y

@ Rising progressivity contributes to 21% of 3 convergence.

Lieyuan Yang (UMN) Growth with Regional Redistribution Febuary 5, 20



Aggregate Quantities

Aggregate Output Aggregate Public Capital
1754
Data 2= Data 2T
1.50 4 Model Model
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Closed-form Social Welfare Function

W(¢77yag) =
a1+ x)+x"(1-10) —a+0(x" +x°)
1-0—« 1-0-«
(1= 0)x" + o1+ x°) a1+ x"(1 - 9)) X' (1—6—a(l-9))
T 10-a '%< ot xH1=0) )*X”%( o+ XH1 — 9)) >

1
log(my, — g) + log(1 —Ty)—i—xc log g

14+ xh+x© 0+a o2 a(l - 60)¢? o2
T 0-a {1—9—a?*(1—9—a)(1—9—a(1—¢))27}
1 o3 xX'(1-¢)y ol
S (1-6-a(l-9¢)P2 (1-0-a(l—-¢)?2
(X -9¢) 2
(" 1-0-a1-¢)""
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Optimal Progressivity Results

@ In representative region model 02 = 0

(1-6—a)x©
o1+ XC)+ (1 -0t

¢R* _

@ The optimal level of ¢ should be strictly positive if and only if

L1-0)+« li-0)+a
X ( ) 203 +X( ) 7034_ aXL
(1-6-0a) 1-0—-a <~
—_—
(a) less inequality due to TFP dispersion (b) more redistribution () more local govt. cons.
L
ax

(d) less hh. and govt. cons. due to less kg
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Mapping from (¢,7,,g) to (x*, x€,7)

@ Optimal tax rate
oot (10K +x)
y 1+ XL + XC

@ Optimal central government consumption

*_(l—a—H)XC

T+ xt+x©
@ Infer v from observed ¢
XL(170)+CE 02 :a(1+XL+XC) XL 3 aXL
1-0-a(l-¢) " 1-0—a 1+4+x(1-¢) 1-60-a(l-9)
L A xt+x)a(1-0) ¢ 2
1-0-a (1-0-al-4)3 "’

_ a"'XL(l—d;)(lA—@)gz
1-0-a(1-4)3 ~
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