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= Motivation

* China's manufacturing production capacity has undergone a transformation from shortage to
surplus. At the same time, China's overcapacity has become a highly concerned issue that has been
constantly troubling the economic policy departments.
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In recent years, deglobalization has led to a sharp contraction in global market demand, dealing a
severe blow to China’s foreign trade. As a result, domestic manufacturing overcapacity has
become intertwined with international geopolitical and economic frictions.
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Motivation

* As academia and policy sectors have gained deeper insights into the characteristics of China’s
economic operation model, it has become increasingly clear that the fiscal and taxation system
constitutes a critical factor behind the formation and persistent resolution challenges of domestic

manufacturing overcapacity.
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Background

* China’s current fiscal and taxation institutional framework was established by the tax-sharing
reform of 1994.
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Background

Origin Principle: VAT revenue is distributed to the jurisdiction where value-added production
activities occur.

Destination Principle: VAT revenue is allocated to the region where final consumption of goods
and services takes place.

VAT 1s highly susceptible to tax shifting (Benedek et al., 2021), with end consumers bearing the
majority of VAT liabilities across all production links.

The distribution of VAT revenues under the origin principle creates a mismatch between the
jurisdiction entitled to tax proceeds and the jurisdiction where the tax burden is ultimately borne.



* Limitations of Existing Literature:

* Most research links fiscal decentralization to overcapacity but neglects interregional VAT
distribution principle.

* Few studies emphasize the tight linkage between local fiscal revenue and local productive
tax bases, which 1s the key production-biased feature of China’s VAT system.

* Research Question:

* Does origin-based interregional VAT revenue misalignment trigger manufacturing
overcapacity?



Variable: Capacity utilization rate

We construct the model based on the Cobb-Douglas production function::  Y;; = f(K;, Li) = A; K L/l?te—#
Logarithmic transformation yields: InY;; = alnK; + flnL; + InA — u

Extrapolate the production function to the frontier, where Y;; denotes the theoretical maximum output level:
InY;; = alnK;; + BinL;; + InA
LetinA=a, E(u) =e¢:
InY;; = alnK; + PinL;y + (@ —¢) — (u — €)

Given E(u — €) = 0, we estimate Equation (4) via OLS and obtain:
InY; = @InK; + BinLy + (a — &)

Equation (5) is the average production function, and further manipulation gives:
Max(InY;, — InY;;) = Max{InY;; — [@InK;; + fInL; + (a — )]}
Substitute the maximum value derived from Equation (6), and we can derive the frontier production function:

V. = k2P
The capacity utilization rate is defined as: Vie = e KLy
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Variable: VAT distribution distrotion

* Adopt multi-regional input-output tables to calculate VAT allocation under the origin principle and destination principle respectively

» VAT Allocation under the Origin Principle

VA;

producer __ ijt producer
VATE, =y, X VATR

» VAT Allocation under the Destination Principle: :
* Calculate provincial industrial consumption volume:
Consumption;;; = Y;;; — intermediate;;; — (EXl-jt — IMl-jt) — (outflow;;; — inflow;;;)

* Eliminate cross-industry tax rate disparities :

C onsumptiong-t = X consumption;

1+taxjt

* Derive regional industrial VAT revenue under the destination principle

N
demand,j; roducer
14 ATic_(znsumer — —lI]V XV AT_IZ
J demand}y J

*  Construct the VAT distribution distortion index between the origin principle and destination principle

. VAT_tWiStijt = (VATiI;:Oducer _ VATiS_(znsumer)/VATiz;:oducer



Empirical analysis

Ide;‘:;gggon CUijkt =a+ ﬁ1VAT_th.Stijt + Xijt + vy + 6]' +ne + €ijt
Dependent Variable | Firm-level capacity utilization rate CUj jx, constructed via production function approach

Core Independent
Variable

VAT distribution distortion VAT _twist,;;;

Control Variables

* Firm age: Current year minus the firm’s founding year plus one

* Ownership: Set to 1 for state-owned enterprises, 0 for non-state-owned enterprises

» Labor size: Logarithm of total firm employees

* Net profit margin: After-tax corporate profit divided by net assets

* Firm size: Logarithm of fixed capital stock

» Leverage ratio: Ratio of total liabilities to total capital

 Capital intensity: Logarithm of the ratio of fixed capital stock to employee count

* Urban economic & social development: Log of per capita GDP, secondary industry output share

Fixed Effects &
Standard Error
Adjustment

* Year, province, and industry fixed effects
* Standard errors clustered at province-industry level




Construction of Continuous-year Multi-regional Input-

Benchmark 1O Table

Covered Years

2002 Inter-provincial
Multi-regional Input-
Output Table
2007 Inter-provincial
Multi-regional Input-
Output Table
2012 Inter-provincial
Multi-regional Input-
Output Table
2017 Inter-provincial
Multi-regional Input-
Output Table

Output Tables

Number Number

of

of Sectors :

Regions

28 31

28 31

58 31

42 31

2000, 2001,
2002, 2003,
2004
2005, 2006,
2007, 2008,
2009
2010, 2011,
2012, 2013,
2014, 2015

2016, 2017

Multi-regional input-output tables covering 30 Chinese regions
and 28 sectors from 2000 to 2017

Official multi-regional input-output tables released by
National Bureau of Statistics of China (1992, 2002, 2007, 2012,
2017)

Listed firm database, 2000-2017
China Tax Yearbooks, 20002017

Detailed government subsidy data for listed companies, 2003—
2017

China Industrial Statistical Yearbooks (2000-2017)
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Results

(1) (2) 3)

o . . . . . . o . CU CU CU
VAT FllStI'll‘)utl-OIl distortion stemming from .the origin i~ S T G
principle significantly reduces firms’ capacity (0.267) (0.275) (0.330)

11 X firmage -0.0696 -0.0763
utilization rate. Py QO
 This conclusion remains robust after sequentially SOE 1.472" 1.614"™
. .. . (0.388) (0.395)
controlling for firm characteristics and the economic Inlabor 11,023 L0772
& social development level of host cities. (1.432) (1.496)
roa 45.62 45.39
(3.933) (4.042)
size 0.282 0.134
(1.482) (1.513)
debtratio 6.940"* 6.573"
(1.462) (1.507)
CI -0.998 -0.746
(1.479) (1.520)
Irjgdp 0.836™
(0.407)
ind_structure 6.032""
(2.912)
Year fixed Yes Yes Yes
Province fixed Yes Yes Yes
Industry fixed Yes Yes Yes
_cons 65.70"*" 76.82* 62.75"
(0.00456) (6.659) (8.527)
N 31900 31900 29026
R2 0.218 0.278 0.280
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Robustness checks

* Alternative Dependent Variables:

v" Recalculate capacity utilization rate via Stochastic Frontier Analysis (SFA)

E[f (xit, B)exp (vir — uy)]
E[f (xit, B)exp (vir — i) [uie = 0]

CU_SFA =

v Corporate financial indicators: Total asset turnover ratio, fixed asset turnover ratio
* Alternative Independent Variable:
v' VAT distribution distortion adjusted for intermediate inputs

Consumption;j; = Yije — (EX;je — IM;j¢) — (outflow;j, — inflow)

* Alternative Sample Restrictions:
v Drop firm samples from municipalities directly under central government

v Exclude observations from the 2008—2009 global financial crisis

12



Robustness checks

(1) ) 3) 4) (11) (12)
VAT distribution
CU SFA Total asset' fixed asset. dlstoﬁlon adjgsted .D'rop N Drop 200882009
turnover ratio turnover ratio for intermediate municipalities
inputs
VAT twist -0.646™ -0.0346™"" -0.0704™ -0.620° -0.749* -0.737***
(0.278) (0.0110) (0.0295) (0.349) (0.246) (0.260)
Controls Yes Yes Yes Yes Yes Yes
Year fixed Yes Yes Yes Yes Yes Yes
Province fixed Yes Yes Yes Yes Yes Yes
Industry fixed Yes Yes Yes Yes Yes Yes
_cons 85.96" 1.747* 2.435™ 76.88"" 73.84™* 77.49%**
(6.055) (0.230) (0.614) (6.646) (6.084) (6.686)
N 31900 31900 31893 31900 25338 28883
R? 0.252 0.351 0.329 0.277 0.300 0.282
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Instrument Variable

: : a1 +
» Adopt prefecture-level city terrain slope data THETEM)FER
(1) )
« IV 1: Interaction term of city slope x one-period lagged VAT distribution V1 IV 2
distortion VAT twist -1.943" -1.565
VAT twistj, = a + ySlopec X VAT _twistj_1 + Xije +vi + 8; + e + & (0.900) (0.840)
. Controls Yes Yes
CUijktz a+SVAT—thStijt+Xijt+Yi+6j+nt+£ijt Year fixed Yes Yes
Province fixed Yes Yes
. : . . : e . . Industry fixed Yes Yes
* IV 2: Triple interaction term of city slope x 1992 VAT distribution distortion N 283443 31735
x time dummy variable R2 0.068 0.115
VAT twist;j, = a + ySlopec X VAT twist}?%? X year + X;j, +y; + 8; + nc + &, Firststage IV 0.766™" 0.0643™
_ 0.0455 0.000992
CUijkt =a+ SVAT_thStUt + Xijt + Yi + 6] + Nt + gijt Cragg—Donald ( ) ( )
283.329 68.80

Wald F statistics




Mechanisms

&€ Factor Allocation Mechanism

»Index Construction: We measure factor misallocation using the relative distortion degree of capital and
labor inputs

Assume the production function takes the following form:

ﬁKia 1_ﬁKia
Yiar = AKiat Liat
Logarithmic transformation yields: Y. K.
In <Ll_at> = [nA + ,BKialn (L.lat> te,
tat tat
Ligt
Where’ Kiat = Pl._a + (1 - 5)Kiat—1
tat
Estimate the capital output elasticity and labor output elasticity at the province-industry
level
—~ Kia —~ Lia
Ykio =\ 7 /(Siangia/,BK) Vi =\ 7 /(SiaﬁLia/ﬂL)
K L
We further derive the relative distortion degree of capital and labor:
1
Abstaul;;, = [——1
Abstauk;, = ﬁ -1 Staulia Vio, |

15




Mechanisms

€ Market Segmentation Mechanism

»Index Construction
* Supply side: Measured by the degree of domestic value chain participation
* Demand side: Measured by inter-provincial trade friction coefficient

SN GHR U VRS I e o Calculation of Inter-provincial Trade Friction Coefficient

Intermediate goods inflow to other domestic provinces

N P —

“Piaj total outflows of province — industry ;
= ((ili)T#(aijbjjy;) + Wili)"#(aij Xiei j bjrYir) + Drawing on the trade gravity model: trade;q; = 4 e friction;,;
(ili)"#(aijbj; Yiewij Vi ) + Ya
Wili)T#(aij Tices,j Dk Tves e View) )/ 24 , _ ,

o R R SR R Take logarithms and control bilateral province fixed effects to
Intermediate inputs from other domestic provinces obtain Viatd;
OWhtia total outflows of province — industry Intrade;qjr = o + b1 1n 10y + Eiaji

at

= (b)) #y;; + (ZM..  vebi) #yi; + . . .

(v TJ )Y (Zk‘t”M ebii) #y 7 The residual obtained from regression is defined as the trade
(wjbji) #(aiT,-l,-,-y,-,J +(Zkeei j viebia) #(ailijyip) + friction coefficient of product flows
(Xieivby) #e)/ 2z

NVCiaj = Nupl-aj+ NdOWTliaj

N



Mechanisms

MHIDITER
(D (2) (3) (4) @) (6)
Factor Allocation Market Segmentation

abstauk abstaul Nup Ndown NVC friction
VAT twist 0.584™*  -0.00626 -0.445  -0.271™" -0.266™* 0.115™

(0.192) (0.0133) (0.383) (0.0851) (0.0843) (0.0190)
Controls Yes Yes Yes Yes Yes Yes
Year fixed Yes Yes Yes Yes Yes Yes
Province fixed Yes Yes Yes Yes Yes Yes
Industry fixed Yes Yes Yes Yes Yes Yes
_cons 4.728*" 1.298"*  0.997"*  0.238""  0.248"™" -0.121™"

(0.739) (0.00261) (0.0311) (0.0167) (0.0165) (0.00352)
N 13286 14230 426900 426900 426900 409475
R2 0.217 0.496 0.350 0.295 0.290 0.560




Heterogeneity

Ownership: The negative impact of VAT distribution distortion
on capacity utilization is significantly stronger for state-owned
enterprises.

Firm Size: Larger firms suffer a more pronounced negative effect
on capacity utilization from VAT distortion.

Industry: High-tech sectors and traditional overcapacity
industries experience stronger adverse impacts of VAT
misalignment.

Region: Firms in eastern regions and areas hit by negative export
shocks face more severe capacity utilization declines driven by
VAT distortion.

(1) (2) 3) “4)
CU
. . . Non-
High-tech Non-hightech overcapacity overcapacity

VAT twist -1.469%* -0.489 -1.836* -0.251

(0.728) (0.401) (0.742) (0.316)
Controls Yes Yes Yes Yes
Year fixed Yes Yes Yes Yes
Province fixed Yes Yes Yes Yes
Industry fixed Yes Yes Yes Yes
_cons 70.27%** 80.03*** 62.32%** 80.83***

(7.166) (3.460) (2.711) (7.183)
N 6854 25044 8111 23788
R2 0.238 0.309 0.294 0.287

(1) (2) 3) 4)
CU
SOE Non-SOE Big firms Small firms
VAT twist -1.027* -0.0781 -0.865" -0.490
(0.447) (0.479) (0.290) (0.442)
Controls Yes Yes Yes Yes
Year fixed Yes Yes Yes Yes
Province fixed Yes Yes Yes Yes
Industry fixed Yes Yes Yes Yes
_cons 71.74* 87.30" 129.8"** 122.3**
(7.952) (6.178) (10.03) (8.065)
N 17615 14285 13819 18081
R2 0.312 0.273 0.435 0.257
(1) (2) 3) “4)
CU
East Middle & west Negative export Others
shocks
VAT twist -0.582** -0.310 -0.669*** -0.517
(0.231) (0.304) (0.237) (0.580)
Controls Yes Yes Yes Yes
Year fixed Yes Yes Yes Yes
Province fixed Yes Yes Yes Yes
Industry fixed Yes Yes Yes Yes
_cons 02.03**%* 79.94*** 72.90%** 91.42%**
(1.334) (2.039) (6.809) (8.155)
N 20897 11003 24332 7568
R2 0.244 0.274 0.276 0.262 18



. Conclusion

* The origin principle links VAT revenue to local productive tax bases, and the resulting VAT distribution

distortion significantly reduces the capacity utilization rate of firms in local industries.

* The VAT distribution distortion induced by the origin principle depresses firms’ capacity utilization mainly

through two channels: impaired factor allocation efficiency and aggravated market segmentation.

* Policy Implications: Reform the fiscal revenue-sharing rules among governments by shifting the VAT

allocation benchmark from the origin principle to the destination principle.

* Contributions: construct a theoretical framework illustrating how the VAT allocation regime shapes local
government incentives and further affects firms’ capacity decisions, enriching literature on tax revenue

distribution and local government behavior.
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