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Abstract

China combines market mechanisms with a hierarchical state in which local officials are eval-
uated largely on economic performance. Growth-oriented career incentives can promote infras-
tructure investment and growth when debt constraints are tight, but encourage short-termism,
over-leveraging, and crowding out of private investment when constraints loosen. We develop
an institutional accounting framework to quantify these mechanisms. Within the model, career
incentives account for an important share of China’s rapid pre-2008 growth, when infrastructure
was relatively scarce; after 2008, financial discipline became more important as leverage rises.
Overall, the “Mandarin system” may raise output growth at the expense of household welfare.
(JEL H54, H74, O11, 043, 053, P30)

Over the past four decades, China has implemented transformative economic reforms, rising to
become the world’s second-largest economy. Yet recent slowdowns have sparked concerns about
economic and financial stability with implications for both China and the global economy (Song
and Xiong 2018). This paper develops a macroeconomic framework tailored to China’s distinctive
institutional environment, characterized by substantial state intervention—most visibly through
large-scale infrastructure investments and industrial policy. This hybrid system differs from other
major economies and faces unique challenges, including persistently high investment and rising
debt, which our framework is designed to clarify.

Understanding the state’s role in the Chinese economy requires attention to its hierarchical
structure, with the central government at the apex and authority cascading through provinces,
cities, counties, and townships. The central government sets overarching goals, but local govern-
ments are pivotal in implementation. They build and operate infrastructure, shape local business
conditions, develop new markets, and design local industrial policies. The effectiveness of this

Mandarin system is one important component of the state’s capacity to steer economic outcomes.
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Two international comparisons highlight the important role of local governments in the Chinese
economy. First, from 2013 to 2017, local governments financed a major share of China’s infrastruc-
ture capital, which accounted for 23.1% of total capital-—higher than the United States’ 18.2% and
more than double the European Union’s 9.9%. Second, during the same period, local government
revenue (including land sales) reached up to 25.2% of GDP, far above the 13.9% in the United
States and the 10.0% in European OECD countries."

China’s central government steers local governments through the cadre system: officials are
appointed from above and, despite considerable autonomy in economic and fiscal matters, are
evaluated against centrally set criteria that shape promotion prospects. Echoing the logic of the
traditional Mandarin bureaucracy, this system has long served as a mechanism for enforcing policy
priorities. Importantly, the incentives and disciplinary tools faced by local leaders evolve with shifts
in the center’s priorities and administrative capacity, thereby shaping China’s economic trajectory.?

In this paper, we develop a dynamic general equilibrium model with multiple regions to capture
career incentives in China’s Mandarin system. Local governments raise firm productivity by invest-
ing in regional infrastructure, while firms obtain capital from a national market that aggregates
household savings and investment demand to determine the interest rate. Each local government
allocates fiscal resources between infrastructure investment and government consumption, trading
off its own consumption motives against growth-oriented career incentives shaped by the central
government’s performance evaluations.

For simplicity, we assume the central government’s objective is to maximize economic growth
through the Mandarin system. We then study how local incentives and frictions shape the pursuit
of this goal, abstracting from other central government objectives. The strength of growth-oriented
career incentives can vary over time, capturing shifts in policy priorities. When the emphasis on
growth is strong, performance evaluations induce local governors to expand infrastructure, consis-
tent with the signal-jamming mechanism in Holmstréom (1982).

We first characterize a decentralized equilibrium in which local borrowing is not permitted. Lo-
cal leaders’ incentives introduce a wedge that distorts consumption and infrastructure investment,
similar to the investment wedge in business cycle accounting. In settings with closed-form solu-
tions, stronger career incentives increase local governments’ propensity to invest. More generally,
stronger career incentives raise steady-state aggregate output.

However, career incentives intended to improve local economic performance can also encourage

We describe the estimation of infrastructure capital in Section 1.1 and Supplemental Appendix A.1, and classify
local government revenue in Section 1.2. For OECD countries, we use state and local government revenue excluding
social security funds, from the OECD’s “Government At a Glance”.

2Qriginating in the Soviet nomenklatura, the current Chinese cadre system was established in the 1950s, disman-
tled during the Cultural Revolution, and reinstated in the 1980s (Burns 1987, 1994; Manion 1985). Political science
research documents its adaptation to the market economy and its roles in transmitting policy priorities, collecting
performance information, and managing evaluations and rewards (Edin 2003; Huang 1996; Shirk 1993; Whiting 2001).



short-termism, potentially undermining fiscal sustainability and generating spillovers to the broader
economy. Studies by Bai, Hsieh, and Song (2016) and Chen, He, and Liu (2020) attribute China’s
recent surge in leverage primarily to local governments, rather than the central government, private
enterprises, or households. Consistent with this view, our estimates show that the local government
debt-to-GDP ratio rose from 10.5% in 2007 to 47.0% in 2017, far exceeding the central government’s
16.2%. By boosting aggregate capital demand, this buildup of local government debt can raise
interest rates and create pecuniary externalities that affect other regions.

To examine these issues, we extend the model to allow local government borrowing, so leaders
trade off the immediate gains from faster output growth against the future costs of debt service and
the risk of liquidity shortfalls. Liquidity stress—possibly requiring central government support—
can enter performance evaluations and thereby impose financial discipline on local leaders. This
discipline creates a wedge that decouples local government consumption growth from the interest
rate. In the model’s steady-state decentralized equilibrium, stronger career incentives increase
local government investment and leverage, which can crowd out private investment in a capital-
constrained economy. By contrast, tighter financial discipline restrains leverage, freeing up private
capital but potentially dampening infrastructure investment. As a result, the net long-term effects
are ambiguous.

A separate empirical contribution is the construction of infrastructure capital from Chinese
investment data. We first classify infrastructure industries consistently across China, the United
States, and the European Union, and then use industry-level investment to estimate infrastructure
and non-infrastructure capital. Since the official source for China’s industry-level investment is
known to be substantially overstated (Chen, Chen, Hsieh, and Song 2019), we construct our own
industry-level investment series. The resulting infrastructure capital is therefore comparable to
that of the other countries.

In our “institutional accounting” analysis, we infer local leaders’ career incentives and financial
discipline from these wedges. Career incentives peak during the Jiang-Zhu administration (1998-
2002) but decline to about one third of their peak by Xi’s first term (2013-17), alongside markedly
weaker financial discipline. These shifts are consistent with the political science literature docu-
menting changes in central priorities: career advancement criteria moved from political campaigns
toward economic development under Jiang (Edin 2003; Shirk 1993), shifted toward social welfare
under Hu-Wen, and then toward anti-corruption under Xi (Li and Manion 2023; Zuo 2015).

To provide external validation, we relate the inferred career incentives to observable leader char-
acteristics. Applying our “institutional accounting” to provincial data, we construct a province-year
measure of career incentives and regress it on provincial leaders’ age, career experience, and polit-
ical connections—determinants of promotion emphasized in the literature (e.g., Francois, Trebbi,

and Xiao 2023; Jia, Kudamatsu, and Seim 2015; Yao and Zhang 2015)—while controlling for year



and province fixed effects. We find that inferred incentives are negatively related to age and posi-
tively related to central-government experience and ties to several political factions, consistent with
prevailing narratives and prior evidence.

We then conduct two counterfactual analyses. The first examines the role of career incentives in
China’s rapid growth during the 1990s and 2000s. In our counterfactual accounting, these incentives
play a quantitatively important role: without them, the annual output growth rate of 9.5% from
1993 to 2007 would have fallen to 5.3%, reflecting weaker infrastructure accumulation and slower
private capital formation. The growth effect of career incentives wanes as infrastructure becomes
more abundant, so restoring incentives to their Jiang-Zhu peak would have little effect after 2008.

The second counterfactual tightens financial discipline after 2008. We find that prohibiting
local government borrowing would raise annual growth by about one percentage point by reducing
the crowding out of private capital. In this period, career incentives have little effect under lax
financial conditions; however, restoring peak incentives while restricting borrowing would boost
growth by 1.6 percentage points—0.6 points more than tighter financial discipline alone. This
incremental gain underscores the importance of pairing career incentives with financial discipline
in the Mandarin system.

Finally, we examine welfare. The first-best allocation features lower steady-state output than
the decentralized equilibrium: overinvestment in infrastructure boosts output but depresses con-
sumption in the decentralized economy. As a result, the Mandarin model may increase output
while reducing welfare.

Our objective is not to provide a complete explanation of China’s growth, nor to rule out alterna-
tive narratives. Many forces outside our model that are nonetheless emphasized in the literature—
especially market liberalization and structural transformation—are important for China’s devel-
opment. In our framework, these forces enter through TFP and other calibrated paths treated
as exogenous. We therefore interpret our results as a disciplined institutional-accounting exercise
rather than a comprehensive, model-free decomposition of China’s growth. Under the model’s
identifying assumptions, the institutional mechanism we quantify can account for an important
share of the transition from rapid infrastructure-led growth before 2008 to a more debt-constrained
phase afterward, operating through infrastructure investment, local-government borrowing, and
capital-market crowding out in general equilibrium.

Our study builds on a large literature on China’s transition from a centrally planned to a market-
oriented economy. Seminal contributions by Blanchard and Shleifer (2001); Li and Zhou (2005);
Maskin, Qian, and Xu (2000); Qian and Roland (1998), reviewed by Xu (2011) and Qian (2017),
emphasize how the post-1978 reforms shifted the basis of advancement from ideological loyalty to
economic performance, turning regional governments into “helping hands” for development. Yet the

literature has paid less attention to the potential downsides of strong career incentives, particularly



their role in fostering short-termism—an omission that is increasingly salient in light of China’s
rising debt burdens and real estate strains. We address this gap by analyzing incentive distortions
within the Mandarin system, complementing the work on information deficits and policy design
that emphasizes the market’s role in information discovery for officials, e.g., Brunnermeier, Sockin,
and Xiong (2022) and Sockin and Xiong (2023).

Our analysis highlights the externalities of local government debt and speaks to empirical ev-
idence on crowding out from borrowing by SOEs and local governments during the post-2008
stimulus (Bai, Hsieh, and Song 2016; Chen, He, and Liu 2020; Cong, Gao, Ponticelli, and Yang
2019; Huang, Pagano, and Panizza 2020). Our model quantifies the consequences of weakened
financial discipline and implies a sizable crowding-out effect on private capital, consistent with the
evidence in Chen et al. (2023).

More broadly, we contribute to the macro literature on China’s development, as reviewed by
Chen and Zha (2023), by quantifying how institutional changes shape China’s growth trajectory.
We develop a framework that links local governments’ intertemporal decisions to aggregate out-
comes. Our treatment of capital market and external imbalances builds on the pioneering frame-
work of Song, Storesletten, and Zilibotti (2011), while providing a more explicit account of China’s
distinctive institutional structure.

Methodologically, our institutional accounting builds on business-cycle accounting (Chari, Ke-
hoe, and McGrattan 2007; Cole and Ohanian 2004) and related work that uses model wedges to
study long-run development and institutional change pioneered by Cheremukhin, Golosov, Guriev,
and Tsyvinski (2017) and Cheremukhin, Golosov, Guriev, and Tsyvinski (2024). We adapt this
approach to post-reform China by linking the recovered wedges to two institutional margins of
the local-government system—growth-oriented career incentives and financial discipline—and by
allowing local-government debt rather than imposing a balanced-budget restriction. The result-
ing effects of institutional parameters on growth and welfare also speak to the broader literature
on institutions and development (e.g., Acemoglu and Robinson 2013; Glaeser, La Porta, Lopez-de
Silanes, and Shleifer 2004).

Finally, our institutional accounting framework offers a new lens on China’s political selection
mechanism. Whereas most existing work studies how economic performance predicts promotions,
our estimates are based on local leaders’ policy choices and thus capture their perceived career
incentives, which need not coincide with realized promotion outcomes. For example, although
age has limited explanatory power for observed promotions (Yao and Zhang 2015), we find it is
quantitatively important for cross-regional variation in inferred incentives. These inferred incentives
both align with political-science accounts of shifting central priorities and quantify their implications
for growth and welfare.

The rest of the paper is organized as follows: Section 1 documents key stylized facts for our



analysis. Section 2 presents the baseline model. Section 3 investigates the extended model with
local government debt. Section 4 conducts institutional accounting, while Section 5 presents coun-

terfactual exercises. Section 6 concludes.

1 Data Construction and Stylized Facts

This section highlights key features of the Chinese economy that motivate our model: significant
infrastructure capital, shifting local government revenue allocation, rising local government debt,

and the widening gap between regulated and market-based interest rates.

1.1 Infrastructure

Classical growth literature (e.g., Hirschman and Sirkin 1958; Young 1928) characterizes infrastruc-
ture as a sector with significant positive externalities. Modern studies often include industries like
Energy, Transportation, Water and Sanitation, and Telecommunications in the infrastructure sec-
tor (Mirabile, Marchal, and Baron 2017). Another perspective links infrastructure to the public
sector, viewing it as a public good (Fay et al. 2019).

We adopt a synthetic definition of infrastructure, identifying essential industries requiring gov-
ernment investment to internalize externalities. We use real industry-level investment figures to
estimate capital for China, and then categorize capital into infrastructure and non-infrastructure
based on sector across the U.S., China, and the European Union countries.?

China’s fixed asset investment (FAI) data—the only official source for industry-level investment—
were substantially overstated in the late 2000s and 2010s (Chen, Chen, Hsieh, and Song 2019). In
response to widespread manipulation, the National Bureau of Statistics (NBS) revised aggregate
FATI downward by roughly 30% for 2004-2019 but has not issued corresponding industry-level re-
visions needed to estimate infrastructure capital. Moreover, the disaggregate data are not fully
comparable over time because the NBS does not consistently report FAI across all investment
categories in each industry. To address both issues, we first construct industry-level FAI using
the disaggregated investment data to ensure time-series comparability, and then allocate aggregate
fixed capital formation across industries in proportion to these industry-level FAI estimates (see
Supplemental Appendix A.2).

Figure 1 shows the average share of infrastructure capital relative to total capital in China, the

3The detailed procedures for the U.S. and EU countries are outlined in Supplemental Appendix A.1. To ensure
consistency, we developed a concordance table aligning infrastructure sector codes for China and the EU with those
for the U.S. Bennett, Kornfeld, Sichel, and Wasshausen (2020) provide an estimation of U.S. infrastructure capital
by distinguishing “basic,” “digital,” and “social” categories. Our methodology aligns closely with their assessment of
basic infrastructure capital, with our estimates exceeding theirs by an average of 2.5% for 2013-17. We have chosen
to exclude “digital” category from our definition of infrastructure due to the predominance of private ownership in
the telecommunication industries.
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Figure 1: Capital Share of the Infrastructure Sector across Countries

Note: This figure plots CH% for the U.S., China, and the European Union countries, where G and K are capital
stock in the infrastructure and non-infrastructure sectors, respectively. See Supplemental Appendix A.1 and A.2 for
the estimation of G and K.

U.S., and the EU from 2013 to 2017. China leads with 23.1% of its total capital in infrastructure,
surpassing the U.S. at 18.2% and being about 2.3 times as large as the EU average of 9.9%.
Supplemental Appendix A.3 reviews various methodologies for estimating infrastructure capital.
Despite differing methods, the consistent finding is that China’s infrastructure capital share is
significantly higher than the world average, highlighting its substantial investment in this sector.
The government’s dominant role in infrastructure is evident.* In China, state-owned enterprises
drive infrastructure projects (Bai and Qian 2010). After the 2008 global financial crisis, China’s
“four-trillion” fiscal stimulus empowered local governments to raise funds through Local Govern-
ment Financing Vehicles (LGFVs), which have since become a key funding source for infrastructure
investment (Bai, Hsieh, and Song 2016; Chen, He, and Liu 2020; Zhang and Xiong 2020). Private-
sector infrastructure investment, typically occurring within Public-Private Partnerships (PPPs), is

negligible.”

4In the U.S., the public sector accounted for 63.4% of all infrastructure investment from 2013 to 2017, compared
to just 16.7% in non-infrastructure sectors (Bennett, Kornfeld, Sichel, and Wasshausen 2020). This pattern is
corroborated by World Bank data for most low- and middle-income nations (Fay et al. 2019).

5A common practice is “real debt disguised as fake equity” (minggushizhai), where local governments agree to
repurchase private equity in a PPP project at a future date, keeping the debt off their balance sheets temporarily.
Wang, Xiong, Zhang, and Zhong (2020) suggest that such “fake equity” can be identified when a PPP project receives
government funds or subsidies. Applying this criterion to CEIC data reveals that from 2017 to 2021, 93.7% of PPP
project investment was government-funded.



1.2 Allocation of Local Government Revenue

In China, local governments have four main revenue sources: tax revenue (including transfers
from the central government), land sale proceeds, infrastructure-related revenue, and social se-
curity fund contributions. We exclude social security contributions—earmarked for pensions and
health insurance—from our analysis, as we focus on how local government revenue is allocated to
infrastructure and other non-social-security expenditures.

Table 1 summarizes the two primary sources of local government revenue: tax revenue combined
with central transfers, and land sales. Over the sample period, the ratio of combined tax revenue
and transfers to GDP increased by nearly 50%. Since the early 2000s, land sales have become a
significant revenue source for local governments (Liu and Xiong 2020), with the ratio of land sales

to GDP rising to 6.5% during the 2018-22 period.

Table 1: Local Government Revenue (in Percent of GDP)

1993-97 1998-02 2003-07 2008-12 2013-17 2018-22

Tax Revenue plus Transfer 11.9 14.4 16.6 19.0 19.6 17.5
Land Sales 0 1.0 3.9 5.4 5.6 6.5

Note: See Supplemental Appendix A.5.1 for details on the construction of local government revenue and data sources.

NBS classifies 94.2% of infrastructure investments from 2003 to 2017 as “regional”. For sim-
plicity, we assume all such investments are financed by local governments.® Similarly, we assume
all infrastructure-related revenue goes to local governments. As data on infrastructure revenue is
unavailable, we infer it using a model-based approach (Section 4).

Figure 2 presents two measures of infrastructure investment: as a percentage of GDP (white
bars) and relative to local government revenue (black bars). The infrastructure-to-GDP ratio rose
from 8.2% in 1993-97 to 10.9% in 1998-02 and has remained stable since. However, as shown in Table
1, local government revenue as a share of GDP rose sharply over the same period. Consequently,
the infrastructure-to-revenue ratio, reflecting local governments’ propensity to invest, fell markedly
from a peak of 55.1% in 1998-02 to 33.8% in 2013-17.

This important trend, often overlooked in the literature, is key to our quantitative analysis.
Our model interprets the shift away from infrastructure investment as a sign of declining career

incentives for local officials.

6 Although the central government may directly fund some regional projects, these cases are rare. Funds from
the central government for local infrastructure typically fall under transfers to local governments. For robustness,
we perform an analysis in the Supplemental Appendix A.2.4 assuming all “non-regional projects” investments were
entirely financed by the central government. This hypothetical scenario does not significantly affect our main results.
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Figure 2: Average Propensity to Invest

Note: The white and black bars plot the ratio of infrastructure investment to GDP and to local government revenue,
respectively.

1.3 Rising Debt and Interest Rate

Before 2008, China’s budget law prohibited local governments from running budget deficits. During
this time, local government debt was explicitly controlled by the central government, totaling just
2.8 trillion yuan in 2007, or about 10% of GDP. To fund the massive 2008 stimulus program, which
required substantial local financing, the central government allowed local governments to borrow
through LGFVs, leading to a rise in implicit debt that did not appear on official balance sheets.
This financial deregulation made LGFVs a key tool for local governments to bypass the budget law
(Bai, Hsieh, and Song 2016).7

We construct local government debt following the procedures described in Supplemental Ap-
pendix A.4. Figure 3 shows the sharp rise in local government debt since 2008. While central
government debt as a percentage of GDP grew modestly from 19.3% in 2007 to 21.4% in 2022,
local government debt, including formal and LGFV debt, surged from 10.5% to 67.4%—a key focus
of our analysis. Moreover, local government debt outpaced revenue, with the debt-to-revenue ratio
climbing from 40.1% in 2007 to 258.0% in 2022.

The rise in local government debt has coincided with an increase in market-based interest rates,

raising capital costs for businesses, especially private firms, as shown in Figure 4. The government

"Local governments also borrowed via Township and Village Enterprises (TVEs) in the 1980s-1990s. Unlike
collectively owned TVEs, LGFVs are state-owned and operate under softer budget constraints (Qian and Roland
1996), making them more prone to serve as conduits for local borrowing.
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Note: The white and black bars plot the central and local government debt-to-GDP ratio, respectively. See Sup-
plemental Appendix A.4 for the estimation of local government debt. Data source for central government debt is in
Supplemental Appendix A.5.

heavily regulates key bank rates, with the white bars in Figure 4 depicting regulated three-month
deposit rates minus inflation.

In the late 2000s, banks started offering shadow banking products, such as Wealth Management
Products (WMPs), to stay competitive in attracting deposits, especially amid the sharp rise in local
government debt after 2008 (Hachem 2018; Hachem and Song 2021). The gray bars in Figure 4
show the real return on WMPs, !, calculated as the average return on WMPs (with maturities
between 60-120 days) minus inflation.® This market-based rate was around 0.4% in 2008-12, close to
the regulated rate of 0.3%. However, WMP returns rose significantly in 2013-17, with r]” reaching
2.8%, 1.8 percentage points above the regulated rate. Though 7{ fell slightly to 2% in 2018-22, the
gap between market-based and regulated rates persisted.

Another market-based interest rate is the coupon rate of LGFV bonds.? Unlike direct local
government debt, LGFV obligations aren’t officially recognized, so LGFVs must secure financing
at market-driven rates rather than benefiting from lower, regulated rates. LGFV bonds have longer
maturities than WMPs, with 29% maturing in 5 years and 22% beyond. The black bars of Figure

4 show the real coupon rate r?, the average for 5-year LGFV bonds minus inflation. The two

8Notably, 35% of WMPs fall within this maturity bracket, with similar results for extended maturities.
9In the Chinese bond market, bonds are typically issued at par, making the coupon rate equal to the bond yield
(Ding, Xiong, and Zhang 2022).
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Figure 4: Real Interest Rates

Note: The white bars plot the three-month deposit rates minus inflation. The gray and black bars plot the average
return on WMPs (with maturities between 60-120 days) and coupon rate for 5-year LGFV bonds, both minus inflation.
Data source: WIND.

market-based interest rates r and P are highly correlated at annual frequency from 2008 to 2022,
with a correlation of 0.95. Both rates rose sharply compared to regulated rates in 2013-17 and
maintained a significant spread in 2018-22.

In summary, since 2008, local government debt has surged, along with a widening gap between

regulated and market-based interest rates.

2 The Baseline Model

This section presents a baseline model that extends a standard macroeconomic framework by
incorporating career incentives for local governors to invest in infrastructure. We will expand the

setting to accommodate counterfactual analysis in a later section.

2.1 Firms and Infrastructure

We consider an economy with infinitely many regions, indexed by 4, and infinitely many periods,
indexed by ¢ = 1,2,--- In region i, local output is produced by a representative firm following
Cobb-Douglas technology:

-~ __ A ety rak Tl-ag—ak
Ylt_AltGit Kit Lit )
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where A;; is local productivity, K;; is the firm’s capital and Gy is the infrastructure provided
by the local government. The parameters ag and v capture two components of infrastructure’s
output —one that is internalized by the infrastructure provider and one that is not. We assume
v+ ag + ag < 1. The government levies an output tax at rate Tl-)t/.

Infrastructure G is immobile across regions, while capital Kj; is fully mobile in a national

competitive rental market with rental price r*. Each period, the representative firm in region i

chooses capital to maximize its profit (1 — TB{ )Yie— rtK Kit —wiLy — Tg, where w;; is the wage and

TZ? a payment to the infrastructure provider. Firm optimization yields

1
Y T—ap 1 ytag  l-ag—ag
K' o (03¢ (1 - Tlt) K Al*OtK GlfozK L l-ap 1
o K it it it ) ( )
T
aK
Y 11—« 1 Ytaog l-ag—ag
Y i OZK (1 - Tit) K Al—aK Gl—aKL l-—ag (2)
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t

Thus, developing infrastructure Gj; attracts capital to the region and serves as a key channel for
local growth. More broadly, G can be interpreted to include not only as physical infrastructure but
also productivity-enhancing policies, such as lowering entry barriers for private firms and fostering

technological development.

2.2 Households and Banks

The economy features overlapping generations of households, following Diamond (1965). Each

generation is born at t, lives for two periods, and has preferences:
U/l =log Clf + Blog Cfl,4, (3)

where C’ﬁ and Cﬁ 11 denote consumption in periods ¢ and ¢ + 1, and S is the discount rate.!?

The household budget constraints are C’ﬁ =Y — W/l and Cft 1= L+ rg1) WH, where WH

denotes household saving and Y;? is income when young. With log utility, households consume a
B vH

TR

Young households supply labor L;; inelastically to region i, earning the competitive local wage

constant share of income and save the rest: Wtffrl =

(1 —Ti’t/)(l —ag—ag)Yi/Li. They also receive firm profits, given by (1 —T%)chY;t —Tl? Aggregate
household income is therefore V;7 = [((1 — 7Y)(1 — ak )Yy — T§)di.

)

A competitive national banking sector intermediates all household saving and supplies capital

0L og utility simplifies household decision-making; in the quantitative analysis, we also consider CRRA preferences
as a robustness check.

12



to firms at the rental rate . The banks’ zero-profit condition implies
i = (1 r)eisy — (1= kg (4)

where df is the depreciation rate of firm capital. At the end of each period, banks allocate all

funds to next-period capital, so their balance sheet satisfies
K H
Q1 K = Wi, (5)

where K; = [ K;;di is aggregate capital at the start of period ¢, and qlf | is the technology state for
producing capital in period ¢t — 1. Market clearing in the capital market determines the equilibrium

interest rate r;.

2.3 Local Government

We assume a system of fiscal federalism in which each local government receives revenue Rg and
allocates it between infrastructure investment and government consumption. In this section, local
governments cannot save or borrow, so their budget constraint is

Cg+QtGIG:RiGtv (6)

]

and infrastructure evolves according to
Gy = I + (1 - 6¢) G, (7)

where ¢ is the technology for building infrastructure and ég € [0,1] is the depreciation rate.
Government spending thus has two components: Cg , which benefits government employees, and
1 th; , which raises firm productivity but provides no direct benefit to employees. This tension creates
the model’s central agency problem.

Local government revenue is proportional to local output: Rﬁ = 7;+Y;:. For the quantitative
analysis, we decompose T;; into two sources. The first is tax revenue, T%/Yl-t, where the central
government sets the output tax rate TZ);. Because our focus is on the central government’s evaluation
of local governors rather than its tax-policy choices, we treat 7, as exogenous.

The second component is revenue from infrastructure services. In China, most infrastructure is
developed and operated by local SOEs that effectively function as extensions of local governments.

Treating their revenue as government revenue, we assume a competitive market with a continuum

of SOEs, indexed by j, providing perfectly substitutable services Gy (j), so that Gix = [ Gy (j) dj.
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This setup implies (1 — 1Y) agYy = T§ and Y, = [((1 — 7Y)(1 — ag — ax)Yi)di. Thus,

Tit = TZ-); + (1 — TZ-);) ag. (8)
Career Incentives
In contrast to federal systems in which regional governors are elected, China’s local officials
are appointed by the central government. As emphasized by Xu (2011) and Qian (2017), this
arrangement combines substantial fiscal autonomy at the local level with standardized, growth-
oriented performance evaluations. These career incentives motivate officials to promote—rather
than extract from—Ilocal economic development, a feature widely credited with supporting China’s
rapid growth. By comparison, electoral incentives in Western countries often generate more het-
erogeneous local priorities. In China, standardized economic metrics give the central government
a powerful lever to steer subnational policy. Moreover, as argued by Maskin, Qian, and Xu (2000),
the relative similarity of regional economic conditions can further enhance the effectiveness of such
a governance model.
To incorporate career incentives, we specify regional productivity as A;; = e%*"¢it where a;; ~
N (d, ag) represents the governor’s ability and £ ~ N (0,03) is an independent region-specific

shock. Both components are unobservable, although their distributions are common knowledge.!!

2

a)—is assigned to region i. She

At the end of period t — 1, a new governor—drawn from N (&, o
chooses Cg_l and G;. Because ability affects productivity in period ¢, realized output Y;; reveals
information about ability a;, and the central government forms an assessment a;; = E [a;|Yi].

Substituting Y;; from equation (2), log output satisfies

Qi+ + €; + ag
yir = log (Vi) = L5 7

- 1 it)
l—aK 1—@[( Og(Gt) (9)

up to a constant. Output therefore serves as a signal of governor ability. Because governors can raise
y;¢ by investing in infrastructure, career concerns induce higher G, consistent with the implicit
incentives highlighted by Holmstrom (1982) and Gibbons and Murphy (1992).

We assume the central government evaluates governors based on output alone, rather than on
inputs such as Gy, reflecting concerns about data manipulation. Although local governments can
influence statistical reporting, GDP is typically viewed as the most reliable metric: it is audited
by the NBS, maps directly into tax obligations, and is harder to inflate than input-based statistics.
By contrast, reported investment often deviates from realized capital formation, for example due

to corruption (e.g., Pritchett 2000).

1 An earlier version of the paper also included a nationwide shock to allow for cross-region benchmarking.
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Formally, the central government evaluates governors using the adjusted statistic

zit = (1 — ak)yi — (v + ag) log (G}) (10)
= ait + &it + (v + ag) [log (Git) — log (Gy)] -
where G7, is the central government’s expectation of infrastructure investment. In equilibrium,

Git = G}y, so zjt = a;t + €i. Bayesian updating then yields

04/0?

Gy = a+—2al%
i +a§/o§+1

(2it — Zit) -
From the governor’s perspective, however, z;; depends on Gy;:

. ogfal _ :
ait —QaQ = W I:(a/it - CL) + €’it “I— (’y + OZG) (log Git - 10g G’Lt)] . (]_1)

Because the central government cannot fully disentangle ability from infrastructure investment,
governors have a direct incentive to increase G;—a classic signal-jamming mechanism in Holmstrém
(1982).

Career rewards are modeled as £; (a;: — a), where £; > 0 measures the intensity of incentives,
reflecting promotion prospects. Substituting from equation (11) shows that £; (a;; — @) provides a
direct incentive to boost log G;.

Accordingly, governor’s per-period utility is
Us} =10gCf; + kit log Gir 11, (12)

where k; = &t+1% (7 + ag) summarizes the strength of career incentives to invest in infras-
tructure. The governor’s objective thus trades off the welfare of government employees against
career advancement. The incentive parameter x; may vary over time, reflecting shifts in the central
government’s priorities between GDP growth and other objectives—such as industrial upgrading
and indigenous innovation—as well as broader goals like national security and environmental pro-
tection. Characterizing the central government’s trade-offs across these goals is beyond the scope
of this paper. Instead, we treat growth-oriented career incentives as exogenous—capturing changes
in central priorities and local leader characteristics—and study how they shape local government
behavior.

While we emphasize career concerns as the primary driver of local infrastructure investment,
rent-seeking incentives may also matter. Because infrastructure projects are funded by public
spending, they create opportunities for officials to extract rents and reward patrons. At the same
time, higher bureaucratic positions typically offer even greater rent-seeking opportunities, so rent-

seeking motives are likely to reinforce, rather than substitute for, career incentives.
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2.4 The Equilibrium

We now characterize equilibrium under several simplifying assumptions. First, let 02 — 0 and o2 —
0 while keeping the ratio 02/02 constant, and assume constant career incentives (k; = ) so the
local government’s problem can be written recursively. Second, we eliminate regional heterogeneity
by assuming identical productivity, tax rates, and labor supply across regions: A;; = A, T}t/ =7Y,
and L; = L. To simplify notation, we normalize L. = 1 when characterizing equilibrium and
calibrate it to the data in the quantitative analysis. We also assume constant technologies for
infrastructure and capital production, normalized to one (th = ¢ = 1), which reduces equation
(4) to ¥ = ry + k.

With regional symmetry, we drop the subscript 4. The local government’s budget, W, is

allocated between government consumption and next-period infrastructure subject to
CE + Gy = WE, (13)

with W& = 7Y; + (1 — dg) G-
The aggregate state is summarized by (Gt, wH ) The governor discounts the future at rate
Ba, reflecting the probability of leaving office (formalized in Section 4). Given the law of motion

(Gt+1, ng) =H (Gt, wH ), the local government’s problem is

VE(WE | G, W) = max log CF + klog Gyy1
Cf .G (14)

+ BaV© (Wg—l | Gey1, th—{l-l) ;

subject to the budget constraint (13). The resulting policy function is denoted Gy, 1 = H® (WtG Gy, W{T).
Each region is influenced by the aggregate state through the interest rate. Capital-market

clearing pins down
oK (1 - TY) AG;HO‘G

— HY _
= R (Gt7 Wt ) - (WtH)lfo{K

ok (15)

Output is then

@

K
oK (1 — TY) I
At—ex G %K, 16
R(Gt,WtH) +5K> K Gy (16)

Y :y(Gt>WtH) = <

Aggregate household saving is proportional to output:

g

thil =sY:, s= m

(1-7") (1 - ag —ak), (17)

where s is the aggregate saving rate.

In equilibrium, the governor’s infrastructure policy G¢11 = HG(WtG | Gy, WH ), the interest
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rate r; = R (Gt, WtH), output Y; =Y (Gt, WtH), and the aggregate law of motion (Gt+1, Wﬁl) =
H (Gt, wH ) must be mutually consistent. Because each local government acts independently and
takes the interest rate as given, we refer to this outcome as the decentralized equilibrium, in contrast
to the first-best allocation analyzed below.

The first order condition from equation (14) is

o RO % gy MRGLY (18)
(?p%l C&g = PG t+1)
——
investment wedge
where
Y,
MRGt+1 = 7'7+OéG s — 5G
1 —ag Gt

is the local government’s marginal revenue product of infrastructure. Career incentives introduce
an investment wedge that tilts the intertemporal trade-off toward infrastructure: higher x increases
Gy41 at the expense of CF.

We obtain the following proposition.

Proposition 1 (Decentralized Equilibrium)

1. If ¢ = 1, the local governor’s optimal infrastructure choice and the private-sector capital follow

K+ Bt

= K1Y, Kipq = sY;. 19
t+1 1+ x TY¢, t+1 Sri ()

2. Let x, denote the steady-state value of x. Without imposing 6 = 1, the steady state satisfies

1 Ytag
ag(1-7Y P — k+Ba 1=
_ ax(i=rY) _ ) _ or, and Y, = (AgZJraG sO‘K) TTRETYE where g, = §2 [ax

= Sertl-—Ba(1-dc)

T.

When dg = 1 and preferences are logarithmic, income and substitution effects of the interest
rate offset each other. As a result, g = GtTJtrl and ¢ = %f = 7 — g; are constant; these ratios are
proportional to the local government’s propensities to invest and consume, respectively. Equation
(19) then implies that stronger career incentives (k) unambiguously raise g; at the expense of ¢,
consistent with x acting as a positive investment wedge.

Using equation (2), steady-state output can also be written as:

1
1 _ Y K l—ag—v—ag
Y, = ((O‘KT (+ 5 )> Agzw) . (20)

In steady state, a higher x increases Y, but leaves r, unchanged: % > 0 and %T; = 0. This

neutrality arises because local governments are excluded from capital markets.
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2.5 First-Best Allocation

We now analyze the first-best equilibrium, in which a social planner chooses government and
household consumption, as well as infrastructure and private capital. This benchmark highlights
the inefficiencies in the decentralized equilibrium in Proposition 1.

The planner maximizes

610gC’ 0+Zﬁc log Cf + p (log Cfy + Blog CHL 1)) (21)

P
Uo_ﬁ
t=0

where ¢ is the planner’s discount factor (8 < f¢), and p > 0 governs the weight on household

welfare.!? The planner chooses {CF, chi.ch i1 G, K1 172 and Cfll’o subject to:
Co+CE + Oy + G + Kiyn = Yi + (1 - 66) Gy + (1 - 6k) K. (22)
Define the social returns:

Y; Y:
SRG; = (’)/—i-Oég) G, —dq, SRK, _aKE —0K.

These differ from M RG; and M RK; in the decentralized equilibrium because (i) social returns
are based on total output Y;, not fiscal revenue, and (ii) the planner internalizes the pecuniary
externality of infrastructure. With 7 < 1 — ag, we ensure SRG; > M RG,.

The first-order conditions are

SRGtJrl - SRKt+1, (23)
Bc
PCt Ctt 3 Ct 1,t (24)
Cfa
i = o (1 SRGya). (25)
t

These equations imply: (i) capital is allocated until SRGy+1 = SRK41; (ii) p affects only intratem-
poral consumption shares, not intertemporal decisions; and (iii) aggregate output is independent
of p.

Relative to the local government’s Euler equation (18) under x = 0, equation (25) reveals two
inefficiencies in the decentralized economy absent career incentives: First, governors discount the
future too heavily (B¢ > Bg), consistent with political short-termism (Acemoglu, Golosov, and
Tsyvinski 2008). This short-termism also contributes to over-leveraging, as we analyze below.
Second, governors undervalue infrastructure returns (M RGy+1 < SRG41), leading to underinvest-

ment in infrastructure. Career incentives (k > 0) can therefore improve welfare by moving the

2The welfare weight on log Cfl’o ensures the planner’s problem is time-consistent.
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allocation closer to the first-best.!?

Under ¢ = 0k = 1, closed-form solutions are: Gy11 = S (v + ag)Y:, and Kip1 = BeakY:.

The decentralized GtTJtrl under £ = 0 is always below this benchmark. By contrast, the decentralized

ratio Kf/—:rl equals the household saving rate s, which may lie above or below the first-best level.
In steady state, with i < 1 and 0x < 1, §* = %, v = %ﬁ‘f&m, and SRG, =

SRK, = % — 1. Thus, when decentralized capital-output ratios fall short of these levels, stronger

career incentives (k) move the economy closer to the first best.

3 Local Government Debt

Strong career incentives can mitigate underinvestment but may also foster short-termism, most
visibly through over-leveraging. We therefore extend the baseline model to allow local governments
to borrow.
Let Dj;41 denote debt issued by local government ¢ at the end of period ¢, and its budget
constraint becomes
CG + a7 IS = 7Y — (1 +1¢) Dig + Dy, (26)

where 7 is the interest rate on debt carried into period ¢.1°

Borrowing increases future debt-service
obligations and introduces liquidity risk. Specifically, we assume that the local government must
repay a fraction 6; of Dy, together with the interest r.D;, out of current cash flow before it can roll
over or issue new debt. This creates liquidity risk: fiscal revenue may fall short of the required debt
service, triggering the need for central-government liquidity support. Although such support is
ultimately guaranteed, local officials face disciplinary penalties under the cadre evaluation system
when distress occurs.!©

We define the local government’s leverage ratio as
(27)

which captures debt service relative to fiscal revenue. If e;; < 0 (net saving), there is no distress
risk. If e; > 0, the government faces a positive probability of liquidity shortfalls—i.e., interim

cash flows may fall below debt service—triggering central support and disciplinary scrutiny. While

13Raising tax rates could also correct underinvestment, but may be politically infeasible.

14 As shown in Supplemental Appendix A.6, career concerns may also induce output overreporting—even at the
cost of higher tax payments—suggesting that unreliable statistics may be a systemic feature of the Mandarin system.

B For simplicity, we assume local governments borrow at the same interest rate as households. This assumption
is innocuous for institutional accounting in Section 4, but it matters for counterfactuals in Section 5, where we allow
for a wedge between the two rates.

$Debt management is now explicitly part of performance evaluation; as Liu, Oi, and Zhang (2022, p. 66) note,
“Local officials would be evaluated based on how well they solved debt problems, including those left by their
predecessors.”
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bailouts are guaranteed, penalties for weak financial discipline remain.

We provide a microfoundation for the governor’s expected distress penalty in Supplemental
Appendix A.9. In equilibrium, e; > 1 is prohibitively costly and is never chosen. For ¢;+ € (0,1),
the expected penalty is w;log (1 —e;41) < 0, where w; > 0 captures the strength of central-

government discipline. The governor’s instantaneous utility is therefore

log O + kilog Giy1  if eyq1 <0,
UG(Cg, Git+17 eit-l—l) =4 log Cg + ki log Giggn (28)

if e;441 €10,1).
+ wilog (1 — ejeq1)

Local governments borrow from banks, so the aggregate bank balance sheet becomes
thSth + Dt - WtH, (29)

where D; = f D;idi is total local government debt. This equation also clears the capital market
and determines the equilibrium interest rate:
oK (1 — TY) AG;HO‘G

_ HY _ —
re =R (Gy, Dy, W) = WD) Sk (30)

The aggregate state is now (Gt, Dy, WtH ), and the aggregate output is

YK

1 +Y T—ag  ,  2teg
E:y(Gt,Dt,WtH)z< ax(1-7") ) ATaR QLK (31)

R (Gy, Dy, WH) + 65

A representative local government takes the interest rate as given and solves (dropping subscript
i)
VE(WE |Gy, D, WH) =  max  U%(CP, Gy, e141)
CtG,Gt+1,6t+1 (32)

+BcVE (WS4 | Gegr, Der, W)

subject to the law of motion for the aggregate state and the budget constraint:
CE + Giy1 = WE + Dy, (33)

where e, 1 follows equation (27) and W& = 7Y; + (1 — 6¢) Gy — (1 414) Dy.

Given the specified governor utility, under the sufficient conditions established in Lemma A1,

20



the problem simplifies to

VEWE | Gy, Dy, W) = max logCf

CE ,Gy1,6041

+ klog Gy +w log(l — €t+1) (34)

+ ﬂva (Wtcj_l | Giy1, Digr, Wt{ls-l)a

subject to Dy11 > 0 and the budget constraint. Supplemental Appendix A.10 characterizes ex-
istence, uniqueness, and the steady state of the equilibrium under an exogenous interest rate.

Regardless of how the interest rate is determined, the Euler equation for Dy 1 is

G
Wegt1 CtG Ct+1

1—
l—ep1 Dy | CF
~—————

= Be (1 +rev1) — )‘tDOEH? (35)
disciplining wedge

where /\P is the multiplier on the non-negativity constraint Dy > 0.

Suppose AP = 0. When w = 0, equation (35) collapses to the standard Euler equation, im-
plying that government consumption declines at rate g (14 r44+1) < 1 and leading to long-run
immiserization. This captures short-termism in our model: impatience combined with debt finance
supports high current consumption but depresses its growth. Introducing w > 0 adds a disciplining
wedge to the Euler equation. This wedge reflects the expected costs of debt-induced liquidity stress,
which restrain current consumption and thereby increase its growth rate.

The allocation between Gy and C is governed by

G
- = cy _y+ag D1 wern CF | Ciy
Gt 1—ag Gey1 1 — €1 Dipr | OF (36)
—— —_——
investment wedge disciplining wedge

= Pe (1 + MRG1),

which generalizes equation (18).
Under the additional sufficient conditions established in Supplemental Appendix A.11.3, the

following proposition characterizes the steady state.

Proposition 2 In the steady state:

1oree (0,5 = 1), with %= > 0 and %= < 0;
2. e, €(0,1), with %= >0 and &= < 0.
A higher x increases the steady-state leverage ratio e,, which raises the equilibrium interest
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rate (%i; > 0) and crowds out capital to firms. By contrast, a higher w reduces leverage, lowers
the interest rate (% < 0), and crowds in private capital.

The effect on the infrastructure share g, is more nuanced. In general equilibrium,

09 _ 9gs (r+) + 9gs (r+) %

Ok Ok or., Ok
S—— N——

PE effect>0 GE effect<0

(37)

The first term captures the positive partial-equilibrium effect, while the second reflects the negative
general-equilibrium effect. The partial-equilibrium effect is characterized in Supplemental Appendix
A.10. Because these effects offset each other, the overall impact of x on g, is ambiguous.
General-equilibrium forces also affect steady-state output Y, through r,, as shown by equation
(20). A higher & raises 7., crowds out K, and thereby reduces Y,. Conversely, a higher w reduces
re, crowds in K, and increases Y,. In Section 5, we show quantitatively that the crowding-in
effect can be strong enough that stricter financial discipline increases Y,. These interest-rate effects
mirror the mechanism in Section 1.3: when capital markets are constrained, additional borrowing
raises interest rates and reduces firm investment.
Céi
cf

Be (1+ SRGy11) = Bo (1 + SRK41). By contrast, the decentralized equilibrium without career in-

G
centives or financial discipline (k = w = 0) implies i Ba (1 4+ MRGy1) = e (1 + MRK11).

cg ~

When SRGiy1 > MRGiy1 and SRKyy 1 > MRK, 1, the first best features faster government

consumption growth, highlighting underinvestment in infrastructure and/or excessive borrowing in

To assess welfare, we compare with the first-best allocation in 2.5, which satisfies

the decentralized equilibrium. We therefore use the first best as the benchmark when evaluating

the general cases in our quantitative analysis.

4 Institutional Accounting

Although institutional parameters such as k and w—which are central to local government behavior
and the efficiency of the Mandarin system—are not directly observable, our model offers a frame-
work for inferring them from observed economic variables. Our approach mirrors the model-based
accounting methods of Cheremukhin, Golosov, Guriev, and Tsyvinski (2017) and Cheremukhin,
Golosov, Guriev, and Tsyvinski (2024), which quantify how time-varying wedges shape long-term

economic performance.

4.1 National-Level Accounting

In this subsection, we begin with institutional accounting at the national level under the assumption
that all regions are identical. This extends the representative-region model in Sections 2 and 3 to

allow k¢, wy, and other exogenous variables to vary over time. In the next subsection, we allow
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province-specific parameters, such as x;; and w;, to capture regional heterogeneity.

As noted in Section 1.3, local governments were prohibited from borrowing before 2008, but
subsequent deregulation enabled the issuance of LGFV debt. To reflect this regime change, we use
the benchmark model from Section 2 for the pre-2008 period and the debt-augmented model from
Section 3 for the post-2008 period.

Pre-2008. To accommodate the small amount of local government debt set by the central
government, we augment the local government budget constraint from equation (6) to (26) with
exogenous Dy, 1. The representative-region model also allows time-varying sy, wy, A¢, 7¥°, ¢, and
qff, along with a trend TFP growth rate g2, The governor’s problem is detailed in Supplemental

Appendix A.11.6. The first-order condition generalizes equation (18) to

G G G
kG Cia 9t+1

1 = Bc (1 + MRG11) (38)

g Gir cf g

——

investment wedge
where M RG; = n’{j—gg%}”—&t — 0¢ incorporates the time-varying infrastructure technology ¢¢.

t

Post-2008. We adopt the model in Section 3, which allows local government borrowing. With
time-varying parameters and trend growth, the key first-order conditions mirror those in (35) and
(36):

G
We€t+1 CtG Ct+1

1— — Ba(1+7041) 39
L—epy1 D1 | CF fa (1 + 1) (39)
——————

disciplining wedge

1_ CY vyt ag D werpn CF Ct
4 G 1 —oag qfG 1—ep1 D1 | CF
v — (40)
investment wedge disciplining wedge
G
= Bc (1 + MRGi41) Tg
t

Derivations are provided in Supplemental Appendix A.11.6.

Equations (38), (39) and (40) form the basis for our institutional accounting. Given other model
3301 and {Gt,Dt,lﬁ,rt,Tt}z;ll. This procedure
relies solely on the governor’s intertemporal optimality conditions and is therefore independent of

parameters, we recover {Ht,wt}tho from {C’,;G ,q¢ }

how the interest rate is determined. Any household-side model remains compatible as long as it

generates the savings needed to match the observed interest rates.!”

1"While transparent, this accounting exercise assumes perfect foresight. To relax this assumption, Supplemental
Appendix A.8.1 considers an alternative in which changes in x; and w; are unanticipated and perceived as permanent—
i.e., agents expect kiy, and wiy, to remain at their current values for all ¢ > 0. This alters household saving and
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Data and Parameters

In our analysis, one period corresponds to five years, matching a full governmental term. Thus,
t = 1 covers 1993-97, during Jiang Zemin’s first term.'® We calibrate output elasticities using
China’s Input-Output Tables, which report capital income by industry. We use these data to
estimate ag and ag as the share of capital income in total value added net of production taxes.
Our calibration draws on the 2002, 2007, 2012, and 2017 Input-Output Tables. We compute
sectoral capital shares for each year and then average across years. Based on these estimates, we
set ag = 0.05 and ax = 0.40.

We calibrate depreciation rates using the official rates for “Construction and Installation,”
“Purchase of Equipment and Instruments,” and “Others” , together with the average composition
of fixed assets across these categories. This yields 6 = 0.130 and dx = 0.147.'9 Details are
provided in Supplemental Appendix A.2.3.

Early research (e.g., Aschauer (1989)) assumed a large infrastructure capital output elasticity
ag + 7, but more recent work typically adopts much smaller values. We choose v = 0.025 as our
benchmark and consider two extreme cases, v = 0 and v = 0.05, in Supplemental Appendix A.8.1.
Our results are robust across these values.?’

We set g = fm, where 7 is chosen to match the probability that a governor remains in the
same region in the next period. Let Tn denote tenure. We assume Pr(Tn = t) = 7'~ (1 — 7).
To estimate 7, we compile a dataset of all Provincial Party Secretaries and Governors—the top
party and executive leaders in each province—from 1993 to 2017, with career histories drawn from
Wikipedia. Average tenure is 58.2 months. Maximum likelihood estimation yields a monthly 7
that corresponds to m = 0.81 annually and m = 0.35 over five years. We set the annual household
discount factor to 5 = 0.98.

We calibrate 6 to match the share of LGFV bonds maturing in 2018-22 relative to total out-
standing LGFV bonds at the start of 2018, yielding 8 = 0.79. Table 2 summarizes the calibrated

constant parameters.

interest-rate dynamics, yet the results remain close to our baseline findings.

18Supplemental Appendix A.7 explains how we convert annual variables into five-year equivalents.

These depreciation rates, similar to Bai, Hsieh, and Qian (2006), are higher than typical U.S. counterparts.
However, our estimates of net returns to capital and other quantitative results are robust because capital stocks are
constructed using the perpetual inventory method.

2For the United States, Leeper, Walker, and Yang (2010) and Boehm (2020) set ag 4+ v = 0.05. If we set
ac = 0.047 based on the capital-income share in infrastructure industries, this implies v = 0.003. For China,
Henderson, Su, Zhang, and Zheng (2022) set ag + v = 0.06, based on a meta-analysis by Melo, Graham, and Brage-
Ardao (2013) and estimates by Wang, Wu, and Feng (2020), which implies v = 0.01 under ag = 0.05. Alder, Song,
and Zhu (2023) use a gravity model of trade with network externalities and agglomeration effects to estimate returns

to city-to-city road investments in China and find aggregate returns of 3.1% in 2017. In our model, the aggregate

return to infrastructure is (y + aq) chith + q‘g (1 —0¢) — 1. Calibrating v to match the 3.1% return using 2017
t—1 t—1

values of Y; and G, yields v = 0.011. There is also evidence for higher values. Calderén, Moral-Benito, and Servén

(2015) estimate a long-run production function using cross-country panel data and find ag + v ranges from 0.07 to

0.10, though their measure includes telecommunications infrastructure.
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Table 2: Calibrated Parameters

Value Target
ag 0.050 Infrastructure capital share
aK 0.400 Non-infrastructure capital share
5y 0.025 Estimates in the literature
annual ¢ 0.130 Infrastructure capital depreciation rate

annual i 0.147 Non-infrastructure capital depreciation rate
annual 7 0.812 Estimated probability of staying in office
0 0.79 the share of due debt

Table 3: Time-Varying Parameters

Value Target
t 1(93-97) 2 (98-02) 3 (03-07) 4 (08-12) 5 (13-17) 6 (18-22)

A¢ - 0.025 0.046 0.035 0.006 0.015 Solow Residuals
Tt 0.16 0.20 0.25 0.28 0.29 0.28 Equation (41)
Tt Not Needed 2.24% 4.08% 2.92% Real LGFV Coupon Rate (post-2008)

We next calibrate the time-varying parameters. We construct G; and K; using the perpetual
inventory method (see Supplemental Appendix A.2).2! We estimate log TFP, a;, as a Solow residual:
a; =logY; — (ag +7v)log Gy — ak log Ky — (1 — ag — ak) log Ly, where L, is employed population

from the NBS. The implied annual TFP growth, Af | = a”{,;at, is reported in the first row of
Table 3. TFP growth peaks in 2003-2007 and declines sharply thereafter, consistent with evidence
that China’s productivity growth slowed markedly after 2008 (Brandt, Van Biesebroeck, Zhang,
and Wang 2023; Chen, Chen, Hsieh, and Song 2019).

We map observed local government revenue R$' into model counterparts. The first component
is output-tax revenue TtY Y;. Using data on local tax revenue and fiscal transfers, we separate taxes
into those remitted to local governments, TtY GY;, and to the central government, TtY CY;, so that

7 =17 C+7YC with 77 CY; redistributed to local governments via transfers. We also model land

revenue as proportional to GDP, H; = ¢;Y;, which extends equation (8) to
Tt:TtY—F(l—TtY)ozg—i—gZ)t. (41)

We set 7¥'¢ 77'C and ¢; equal to the ratio of local general-budget revenue, net transfers from

the central government, and land-sale revenue to GDP in each period. The second row of Table

21The variables ¢ and ¢f€ capture the relative prices of infrastructure and non-infrastructure investment in units
of consumption. To construct these price indexes, we combine the official price indexes for three types of fixed assets
with the average fixed asset composition of infrastructure and non-infrastructure capital. We then scale these indexes
by the GDP deflator to obtain ¢¢ and ¢.
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3 reports the resulting 7, which nearly doubles over the sample.?? Supplemental Appendix A.5.1
provides details on 7 G TtYC and ¢;. The combined share of transfers and land sales in total revenue
is small in the 1990s and early 2000s but rises sharply and stabilizes around 50% in 2008-2017.

Our accounting uses interest rates only in the post-2008 period, when local governments choose
Dy according to (39). We set the post-2008 interest rate r; to the real LGFV coupon rate (third
row of Table 3).23

Finally, we set the long-run TFP growth trend to ¢ = 1%. Output, capital, consumption, and
debt are detrended by (1 + g“l)ﬁ7 the model’s implied long-run growth factor.

Quantitative Results

Table 4 reports our estimates of local governors’ career incentives and financial discipline for
each five-year period from 1993 to 2017. Using equation (38) for 1993-2007 and equations (39) and
(40) for 2008-2017, we compute the investment and disciplining wedges in each period and then

map them into k; and w24

g Gy

Note that k; equals the investment wedge multiplied by capturing how local governments

cg
allocate resources between future infrastructure and current consumption. In Panel A, the first row
G
shows that the investment wedge is relatively stable over time. The second row reports % gé“,
t

which rises early in the sample and then falls sharply, mirroring the decline in local governments’
investment propensity in Figure 2. As a result, k; increases during the Jiang-Zhu administration
(1998-2002) and then declines under Hu-Wen’s first term (2003-2007), reaching only 32% of its
peak by Xi’s first term (2013-2017).

Table 4: Institutional Accounting at the National Level

t 1 (1993-97) 2 (1998-02) 3 (2003-07) 4 (2008-12) 5 (2013-17)
Panel A: Career Incentives
investment wedge 0.85 0.90 0.89 0.78 0.71
il 1.27 1.44 0.96 0.62 0.58
Kt 1.08 1.29 0.86 0.48 0.42

Panel B: Financial Discipline

disciplining wedge - - - 0.75 0.71

(1*€t+1)Dt+1
Tencd - - - 1.53 1.17
wt - - - 1.15 0.83

Similarly, w; equals the disciplining wedge multiplied by %, which reflects the trade-off
t

between building liquidity buffers and current consumption. In Panel B of Table 4, the first row

22The gap between 7; and the ratio RS /GDP reported in Table 1 reflects the model-implied infrastructure-service
income share, (1 - TtY) ag.

23As an alternative market-based benchmark, we also use returns on wealth-management products; results are
robust (Supplemental Appendix A.8.1).

24Institutional accounting cannot recover k; and wy for 2018-2022 because doing so would require data on local

government consumption and interest rates for 2023-2027, which are not yet available.
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shows that the disciplining wedge is stable from 2008-2012 to 2013-2017. The second row, however,

(1—e¢y1)Diy1
et+1CtG

from 1.15 in 2008-2012 to 0.83 in 2013-2017.25

shows a sizable decline in from 1.53 to 1.17, implying a marked drop in w; (third row)

This cycle in inferred career incentives aligns with the political science literature and reflects
shifts in the center’s priorities over time. The transition from political loyalty to economic de-
velopment in the 1980s was well understood by local officials, as Shirk (1993) noted. Economic
achievements became the dominant evaluation criteria during the Jiang era, as evidenced by Edin
(2003)’s surveys of performance contracts for local officials in 12 counties in 1996-1999. This is also
consistent with evidence that economic performance predicted career advancement in the 1980s
and 1990s (e.g., Chen, Li, and Zhou 2005; Landry 2008; Li and Zhou 2005).

In the mid-2000s, priorities shifted toward “social welfare.” Shirk (2022) documents a gradual
decline in the emphasis on growth beginning under Hu-Wen, and Zuo (2015) argues that this
leadership sought to balance economic development with social policy. This shift may help explain
why empirical findings from this period are more mixed (e.g., Chen and Kung 2019; Landry, L,
and Duan 2018; Shih, Adolph, and Liu 2012; Yao and Zhang 2015).

Under Xi, the cadre management system changed substantially, particularly through the anti-
corruption campaign launched during his first term. Li and Manion (2023) find that city-level
promotions in 2013-2017 are uncorrelated with economic performance and instead closely tied to
the intensity of anti-corruption enforcement. Sheng (2022) similarly finds little correlation between
promotions and economic performance at the provincial level.

Empirical studies of promotion and performance vary widely in data, measures, and identifi-
cation strategies, as reviewed by Manion (2023). Using provincial data from 1981 to 2018, Sheng
(2022) provides one of the most comparable estimates across regimes and finds a strong positive
relationship between advancement and economic performance only in 1990-2002. Wang, Yao, and
Zhang (2022) estimate city-leader fixed effects on GDP growth as proxies for perceived competence
and find that these effects predict promotions mainly in 1994-2002, with much weaker influence
thereafter. Consistent with this evidence, our approach rejects the assumption of a stationary post-
Mao incentive structure: our inferred incentives imply a strong performance-advancement link in

1993-2002 that weakens markedly in subsequent periods.

4.2 Provincial-Level Accounting

We now extend the representative-region model to a heterogeneous-region setting in which each

region corresponds to a province and institutional parameters k;; and w; vary across provinces and

25Prohibiting local government borrowing before 2008 effectively imposed a much tighter disciplining regime,
corresponding to higher w:. As a check, we apply equations (39) and (40) to the pre-2008 periods to compute implied
wedges. The resulting w; values are 2.70 for 1993-1997, 4.19 for 1998-2002, and 2.74 for 2003-2007, all well above
post-2008 levels.
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over time.?6 We work at the provincial level because city-level data on infrastructure and local
government debt are not systematically available.

We construct province-level data as follows. Census and one-percent population surveys pro-
vide employment data for specific years; we interpolate between survey years and measure L;; as
average employment in province i during period ¢ (Supplemental Appendix A.5.4). We use an-
nual provincial fixed capital formation to construct G; and Kj;;. Following Chen, Chen, Hsieh,
and Song (2019), we adjust post-2004 provincial investments to reconcile discrepancies between
national fixed capital formation and the sum of provincial totals (Supplemental Appendix A.2.5).%7
We estimate provincial TFP using the same Solow-residual approach as in the aggregate: a; =
logYit — (ag + ) log Git — ai log Kiy — (1 — ag — ak) log L.

We construct provincial local government debt using the same method and sources as in the
aggregate (Supplemental Appendix A.4.1). The local output tax rate is TiY = TZ);G + TtYC, where
TZ»Y G and ' € denote local and central tax rates. We proxy Tgt/ G by the ratio of general-budget
revenue to provincial GDP. We calibrate 7, C to satisfy the central government budget constraint:
TtYCYt =>. Tg; "Y;:+, where Tg " is the ratio of fiscal transfers to provincial GDP. The resulting local

government revenue-to-GDP ratio is
T =7o G 4+ AT + (1- Tft/) ag + i, (42)

where ¢;; is the ratio of land sale revenue to provincial GDP. Supplemental Appendix A.5.1 details
the data sources and construction.

Table 5 reports summary statistics for the inferred k;; and w;. While their cross-province
averages line up with the national estimates in Table 4, there is substantial dispersion across
provinces. This heterogeneity, though arising within a common institutional framework, plausibly
reflects differences in the career incentives and penalties faced by provincial leaders, shaped by

leader characteristics and local economic conditions.

Table 5: Provincial-level Institutional Accounting

t1(1993-97) 2 (1998-02) 3 (2003-07) 4 (2008-12) 5 (2013-17)

Mean Kit 1.22 2.13 0.87 0.46 0.42
wit - - - 1.16 0.88

Std. Dev. k¢ 1.07 2.02 0.32 0.21 0.22
Wit - - - 0.34 0.29

External Validity

26This focus on provinces is also consistent with China’s administrative hierarchy: the center directly manages
provincial officials, who in turn oversee city-level leaders, e.g., Landry (2008). Such delegation can generate meaningful
cross-province variation in policy priorities, as documented by Zuo (2015).

2TIn 2021, the NBS revised aggregate investment series but did not update the provincial series.
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To assess external validity, we relate our estimated province-level institutional parameters to
observable proxies for officials’ career motivations. Our dataset covers 296 provincial leaders across
447 leadership spells. In years when multiple officials hold the same position, we compute tenure-
month—weighted averages for all party secretary— and governor—specific characteristics.

The literature highlights three determinants of promotion prospects for provincial leaders: age,
political connections, and factional affiliation. Age is particularly salient in China’s political hier-
archy and is the only predictor whose negative relationship with promotion remains robust across
empirical studies of political selection. We therefore use the ages of party secretaries and governors
as proxies for their career incentives.

Column 1 of Table 6 shows a significantly negative association between k; and governors’
age, but no systematic relationship between x;; and party secretaries’ age. Quantitatively, a one-
standard-deviation increase in a governor’s age (3.3 years) explains about 18% of the variation in
kit- The specification includes both period and province fixed effects, and the results are similar
when province fixed effects are omitted.

The effect of age on career incentives may be nonlinear. In our sample, 50.3% of party secretaries
and governors are promoted at or before age 60, compared with only 25.5% among those older than
60.28 To allow for nonlinearity, we interact age with an indicator for being older than 60.?° Column
2 of Table 6 shows that the negative relationship between age and k;; flattens after age 60, consistent
with a sharp weakening of promotion incentives beyond that threshold. We again find no significant
age effects for party secretaries.?”

Beyond age, political connections may also shape leaders’ career incentives (see, e.g., Jia, Ku-
damatsu, and Seim (2015); Shih, Adolph, and Liu (2012)). Wang, Zhang, and Zhou (2020) further
show that age and prior work experience predict promotion, with political connections proxied by
central-government experience. We therefore define an indicator equal to one if a leader’s most
recent position before the current appointment was in the central government, and zero otherwise.
Column 3 of Table 6 shows that k;; is positively related to governors’ central experience but not
to party secretaries’ central experience. Quantitatively, governors with central experience are as-
sociated with a 0.75 higher x; than governors without such experience, which is about 74% of the
sample-wide mean.

Francois, Trebbi, and Xiao (2023) document factional premia in promotions, especially for

members of the Communist Youth League of China (CYLC) and the Shanghai Gang. Following

2Following Jia, Kudamatsu, and Seim (2015), we define promotion for Provincial Party Secretaries as advancement
to Premier, Vice Premier, Politburo member, or State Councilor, and for Governors as elevation to Provincial Party
Secretary.

29 As a robustness check, we also estimate a specification with a quadratic age term; the results in Table 6 remain
consistent.

30The age-ki; relationship also weakens after 2008. Variation over time in both the level of career incentives and
their link to leader age helps reconcile the mixed evidence across samples and study periods (Manion 2023; Sheng
2022).
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Table 6: External Validity

Dependent Variable Kit
Gov.’s Age -0.0659 -0.1331 -0.1071
(0.0284)  (0.0445) (0.0437)
Gov.’s Age*Gov.’s Age>60 0.0139 0.0144
(0.0071) (0.0070)
P.S.’s Age 0.0181 -0.0138
(0.0292)  (0.0569)
P.S. Age*P.S.’s Age>60 0.0043
(0.0081)
Gov.’s Central Experience 0.7555 0.6315
(0.3255) (0.3154)
P.S.’s Central Experience -0.0422
(0.2864)
Gov.’s faction (CYLC) 0.8087 0.7178
(0.3049)  (0.3103)
P.S.’s faction (CYLC) 0.0154
(0.3049)
Gov.’s faction (Shanghai) -0.2203
(0.5408)
P.S.’s faction (Shanghai) 0.2808
(0.5228)
Time FE Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes
Observations 150 150 150 150 150
Adj. R? 0.4089 0.4207 0.4089 0.4069 0.4636

Note: The dependent variable is k¢, the career incentive parameter for local leaders in province i at period ¢, inferred
from institutional accounting. Explanatory variables include governors’ (Gov.’s) and party secretaries’ (P.S.’s) age,
their interactions with a dummy equal to one for ages above 60, indicators for central experience, and factional
dummies (CYLC and Shanghai, denoting affiliation with the “Communist Youth League of China” and “Shanghai
Gang”). All variables are tenure-month—weighted averages. Standard errors are reported in parentheses. Each
observation represents a province—period of five years, covering 1993—-2017.

their classification, we construct indicators for these two factions. Column 4 of Table 6 shows that
CYLC-affiliated governors have significantly higher k;;: CYLC membership raises k;; by 0.80. By
contrast, k4 is not significantly related to Shanghai Gang affiliation, nor to factional affiliation
among party secretaries. These patterns suggest that CYLC ties strengthen career incentives for
governors, while the absence of comparable correlations for party secretaries reinforces the view
that they are not primarily evaluated on economic performance.

Column 5 of Table 6 includes governors’ age, central experience, and CYLC affiliation jointly.
All three remain statistically significant, with magnitudes similar to the univariate specifications.
Results in Table 6 are also robust to winsorization and to alternative estimates of x; obtained
under different values of 7 (Supplemental Appendix A.8.1).

Beyond serving as an external validity check, these results offer a new perspective on the eco-
nomic implications of China’s political selection system. Because x;; is estimated from governors’
economic choices, it reflects perceived career incentives, which need not align with realized pro-
motion outcomes. Prior studies linking economic performance to promotions find that while age

significantly affects promotion probabilities, its economic impact is limited (Yao and Zhang 2015).
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Our findings point to a related disconnect: even if age has limited predictive power for observed
promotions in some samples, it appears to be important in shaping perceived incentives—and thus
local economic decision-making.

While this evidence provides external validation for the direction and cross-province variation
of the inferred career incentives, it does not, by itself, validate their magnitude or their quantitative
impacts on growth and welfare in the counterfactual exercises in the next section, which rely on
the model structure and identifying assumptions. We therefore interpret the external validation
results as supporting evidence for the institutional interpretation of x;;, rather than as definitive
evidence on its magnitude or aggregate implications.

Career Incentives and TFP Growth

We further examine how the estimated institutional parameters relate to TFP growth and find a
positive association at both the national and provincial levels. Nationally, «; is strongly correlated
with subsequent TFP growth Af,;, with a correlation coefficient of 0.87. This relationship is
not mechanically implied by the calibration. While higher G;;1—and thus higher calibrated x;—
would tend to raise GDP growth, it need not raise TFP growth unless the role of infrastructure in
production were overstated. As shown in Supplemental Appendix A.8.1, however, the correlation
between x; and Af,; remains strong across alternative values of the infrastructure elasticity .

At the provincial level, we regress Af; | on k;, controlling for period and province fixed effects.

The coefficient on r;; is 0.004 and statistically significant at the 5 percent level.3!

Quantitatively, a
one-standard-deviation increase in x;; explains about 17% of the standard deviation in Af, ;. The
result is robust to alternative  values and to different winsorization thresholds for x;; (Supplemental
Appendix A.8.1).

While the association between inferred career incentives and subsequent TFP growth may not be
causal, the positive correlation suggests that strong incentives may have spurred growth-enhancing
policies beyond infrastructure investment. One major contributor to China’s high TFP growth in
the late 1990s and 2000s was a surge in firm entry (Brandt, Van Biesebroeck, and Zhang 2012).
During this period, local officials actively promoted economic development—often viewed as a hall-
mark of China’s informal institutions (Bai, Hsieh, and Song 2020; Bai, Hsieh, Song, and Wang
2020)—Dby attracting private investment, lowering entry barriers, and mitigating financial discrim-
ination against private firms. Productivity gains were also supported by reforms that improved
the environment for private enterprise, such as the 2005 “36 Clauses” (Qian, Ru, and Xiong 2024).
Other channels include improvements in judicial independence (Liu, Lu, Peng, and Wang 2022),

greater openness to foreign investment and related spillovers (Gong 2023), industrial policies that

3If local officials use private information about future productivity to adjust spending—for example, cutting
Gir+1 and raising C$ when they anticipate higher Af;1—then k4 would fall, generating a negative association. The
observed positive relationship is therefore particularly notable. That said, we cannot rule out reverse causality: faster
TFP growth may itself strengthen perceived career incentives by improving officials’ evaluations.
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raised and reallocated R&D (Ko6nig, Storesletten, Song, and Zilibotti 2022), and SOE restructuring
(Chen, Igami, Sawada, and Xiao 2021; Hsieh and Song 2015).

Finally, Supplemental Appendix A.8.1 reports a broad set of robustness checks that corrobo-
rate our institutional-accounting results. We assess sensitivity to outlier treatment in province-level
regressions; alternative parameter values (y and r¢); production technology (CES with varying elas-
ticities of substitution); infrastructure measurement (excluding non-regional projects); expectation

formation (unanticipated changes in k; and w;); and time-varying and province-specific o and ok .

5 Impacts on Growth and Welfare

In this section, we run counterfactuals to quantify how x; and w; affect growth. Their contribution
is not captured by a standard growth-accounting decomposition of G;. Because K; responds en-

dogenously to Gy, infrastructure has an amplified effect on output: the elasticity of Y; with respect

to Gy is T‘E’OZZ, rather than ag + v (equation (2)). More broadly, x; and w; also operate through
capital-market channels. The counterfactuals therefore provide a model-based accounting of the
Mandarin system’s overall contribution to growth.

Unlike the institutional accounting above, which abstracts from household behavior and takes
interest rates as given, these exercises endogenize interest rates through household saving. A two-
period OLG model is insufficient because it captures only young households’ saving and cannot
match the sharp rise in the wealth-to-income ratio (Piketty, Yang, and Zucman 2019). We therefore
adopt a richer setting with bequest motives, calibrated to match household wealth accumulation,
and incorporate financial frictions and current account imbalances that affect the equilibrium in-
terest rate. We also generalize preferences from log utility to CRRA, allowing saving to vary with
the elasticity of intertemporal substitution (. Log utility is our baseline, with robustness checks
for ¢ € [0.5,1.5] (Supplemental Appendix A.8.2). Finally, the counterfactual analysis incorpo-
rates demographic trends and financial frictions shaping K;, building on the representative-region

framework in Section 4.1.

5.1 Calibration

We extend household preferences in equation (3) to include bequest motives:

UtH = log Cﬁ + Blog Ctl’{t+1 + b log Byt 1,
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where B;y; denotes bequests and b; captures impure altruism based on bequest size (Andreoni

1989). The household wealth and bequest dynamics become

+b
Wi, = 2% i B - ey,
1+8+0b; (43)
B b (L4 rign) vH | p v
t+l—m(t + B; — ¢:Y3) -

Banks hold foreign assets F; > F} but cannot borrow abroad, where F}" is a minimum reserve
requirement. Foreign assets earn the world rate r;”, which acts as a floor for the domestic rate r;

(Song, Storesletten, and Zilibotti 2011). The bank balance sheet in equation (29) becomes
¢ K+ Dy + F, = WH. (44)

It Fy > FY, then r; = r}’; if the constraint binds, r > 7}’ and is pinned down by domestic
capital-market clearing.??
We introduce an intermediation cost & in the rental rate to capture higher borrowing costs for

private firms (Hsieh and Song 2015), extending equation (4) to
=1+ ), — (1= 0r)gf + &

Aggregate household income becomes YV, = [((1 —7Y)(1 — ag — ak)Yi)di + & K;.
Calibration results are summarized in the first row of Table 7. We infer & from the firm’s

. . . 1-7Y)Y;
optimality condition: K; = w

, and assume intermediation revenue & K; accrue to young
households: Y} = (1 - Tty) (1 - ag — ozK)Yt + & K. Consistent with Song, Storesletten, and
Zilibotti (2011), & declines sharply during the 2000s but remains positive in 2018-2022. For ¢ > 10,
we set & = 0 and impose an annualized TFP growth rate A? = 1%; for ¢t € {7,8,9}, we linearly
interpolate & and A from earlier data. For ¢t > 7, labor supply L; is projected using working-age

population growth from the United Nations World Population Prospects 2022.

Table 7: Time-Varying Parameters

t= 1 (93-97) 2 (98-02) 3 (03-07) 4 (08-12) 5 (13-17) 6 (18-22)  Assumptions for > 6
annual & (%) 24.13 15.55 18.59 13.44 6.01 5.14 reaching zero friction at ¢t = 10

A? first row in Table 3 reaching trend growth at ¢t = 10

Tt second row in Table 3

bt 0.03 0.52 1.36 2.70 2.47 3.16

Tiu —3.49% 347% 018% 031% 092% 003% equal to the value at t = 6

Kt the third row in Panel A of Table 4 0.50

wt the third row in Panel B of Table 4 0.72

32The resulting gap between domestic and world interest rates implies small losses on holding foreign bonds—
negligible for the accounting exercise but incorporated in the counterfactuals in Section 5. Alternatively, following
Bai, Hsieh, and Song (2016), convex lending costs could allow 7, to adjust endogenously even with positive reserves.
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All other time-varying parameters for ¢t > 6 are held fixed at their calibrated values from ¢ = 6.
The tax rate 7, follows Table 3. The bequest motive b;, which is not pinned down by the accounting
exercise, is calibrated to match household wealth W/, We first recover { W/ }::1 from equation
(44). Given B; and {bt}le, equation (43) generates { W/ }::2 from initial wealth and the interest-
rate path. Assuming the economy was in steady state before 1993, with b; = by for all £ < 0, pins
down initial wealth W{!. Matching the model-implied {WtH }::1 to the data identifies the seven
unknowns: B; and {bt}?zl (the fourth row of Table 7).

Before 2008, China’s large current account surplus led to rapid foreign reserve accumulation,
consistent with a loose capital market in which r; = 7. After 2008, financial conditions tightened:
the current account surplus fell from around 10% of GDP in 2007-08 to an average of about 2%
thereafter.?3 Since 2013, foreign reserves have stabilized around USD 3 trillion, suggesting that the
reserve requirement has become binding.?* As Figure 4 shows, market-based interest rates have
exceeded regulated rates since the late 2000s. Accordingly, we assume the reserve requirement is
slack before 2008 and set r{’ equal to the real deposit rate (the average deposit rate minus inflation;
fifth row of Table 7). 3

Our institutional accounting estimates x; and w; for each five-year period through 2013-17 (i.e.,
t = 5), as reported in Table 4. We cannot recover kg and wg for 2018-22 from the local governor’s
Euler equations because doing so would require interest-rate and government-consumption data for
2023-27, which are not yet available. With the household sector explicitly modeled as the capital
supplier, we instead calibrate kg and wg to match G7 and D;—infrastructure capital and local
government debt at the start of 2023—Dby simulating the economy under k; = kg and w; = wg for
all t > 6. This procedure yields xg = 0.50 and wg = 0.72. 36

Table 8 summarizes the model’s transition dynamics. Variables through 2022 match the data
by construction; outcomes for 2023-2037 and the steady state are model predictions. The model
projects g¢ rising from 0.46 in 2008-2022 to 0.62 in 2023-2037. The leverage ratio e; also increases,
yet the interest rate r falls from 3.09% to 1.05%. In partial equilibrium, the higher g; raises output

and saving for a given r;. In general equilibrium, the decline in r; further crowds in capital and

33Bai, Hsich, and Song (2016) show that the creation of LGFVs to finance the 2008 stimulus raised the aggregate
investment rate by 5 percentage points, accounting for roughly two-thirds of the post-2008 decline in the current
account surplus.

3A  Chinese think tank estimates a minimum threshold of about USD 2.6 trillion
(https://zhuanlan.zhihu.com/p/573945966).  The government maintains this level through tight capital ac-
count controls. Feng, Wei, Wu, and Yuan (2024) estimate that bypassing these controls via overseas IPOs entails a
66% valuation discount.

35We distinguish the deposit rate from the market-based rate because, on average, only 13.3% of deposits in 2008-
22 are invested in wealth-management products (WMPs) that earn market rates. We therefore measure the deposit
rate as a weighted average of r;” and r., with weights given by the WMP share of total deposits.

G
36Notably, ke is higher than ks, driven largely by an increase in q,,cGiéH from 0.58 in 2013-2017 to 0.70 in 2018-

t
2022. These estimates should be interpreted with caution, however, because they rely on a different identification
strategy. Moreover, the zero-Covid policy likely reduced local governments’ propensity to consume in 2018-22; and
Covid-related infrastructure spending may reflect evaluation criteria that differ from those in normal times.
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lifts aggregate output. Even so, diminishing returns imply that annual output-per-worker growth

falls from 6.9% in 2008-2022 to 3.9% over the next 15 years. The transition is non-monotonic: g;

falls to 0.61 in the steady state and the interest rate rises to 1.35%, both of which dampen long-run

output growth.

Table 8: Aggregates by the Calibrated Model

1993-2007  2008-2022  2023-2037 steady state

gt 0.29 0.46 0.62 0.61
Ct 0.11 0.24 0.21 0.21
et 0.02 0.17 0.42 0.41
re (%) 0.21 3.09 1.05 1.35
Alog }:—i 0.082 0.069 0.039 0.019

G
Note: g+ = %t and ¢; = % All the variables are averaged over t. We further annualize g, 7+, and A log L% (without
detrending).

5.2

Counterfactual Analyses

Using the calibrated economy, we run counterfactuals to quantify how career incentives and financial

discipline shape past outcomes and future growth. We consider five scenarios:

1.

Remove Career Incentives: From the start of market-oriented reforms in the early 1990s, set
ke = 0 for t > 1, while keeping pre-2008 local government debt at its observed levels and
using the post-2008 calibrated w; from Table 7.

Remove Financial Discipline: Starting in 2008, with initial conditions matching the data, set

wy ~ 0 for t > 4, while maintaining the calibrated r;.%7

Increase Career Incentives: Starting in 2008, restore the peak incentives observed in 1998-
2002 by setting k; = 1.29 for ¢ > 4, while keeping pre-2008 debt levels and the post-2008

calibrated w; (as in Counterfactual 1).

. Impose Strict Financial Discipline: Starting in 2008, set w; — oo for ¢t > 4, while maintaining

the calibrated x; (as in Counterfactual 2).

Combined Increase in Incentives and Discipline: Starting in 2008, set x; = 1.29 and w; — o0

for t > 4.

Figure 5 shows the transitional growth for the calibrated and counterfactual economies, while Table

9 reports the steady-state aggregates for each scenario.

3"Because e« — 1 as w — 0, we use w = 0.1 as a numerical approximation; smaller values make the numerical

solution unstable.
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Figure 5: Counterfactual Output Growth

Note: The black bars in both panels represent output growth in the benchmark case. The gray and white bars in
the left panel represent the first and second counterfactual, respectively. The gray, white and hatched bars in the
right panel represent the third, fourth, and fifth counterfactual, respectively. “Pre-2008” and “Post-2008” refer to
the period 1993-07 and 2008-22, respectively.

In the first counterfactual, we fully remove career incentives. The immediate impact is substan-
tial: Panel A of Figure 5 shows that the pre-2008 growth rate drops from 9.5% in the data to 5.3%.
Growth is higher than the benchmark in 2008-2022, but Table 9 shows that steady-state aggregate
output is 0.21 log points below the calibrated economy.

This result highlights the crucial role of career incentives in sustaining infrastructure investment
and aggregate output. In the counterfactual, g, drops to just 16% of its calibrated value. Removing
career incentives also reduces local government leverage (e, ) and the interest rate (7). As in Section
3, the resulting decline in r, crowds in private capital and partially offsets the output loss, but the
positive general-equilibrium effect is dominated by the negative partial-equilibrium effect from the
sharp contraction in g,.

In the second counterfactual, relaxing financial discipline reduces output growth in 2008-2022
from 7.0% in the data to 5.1% (the white bar in Panel A of Figure 5), primarily through crowding
out. Local leverage (e;) rises from 0.17 to 0.56, pushing the interest rate from 3.1% to 6.6%. Table
9 shows a similar pattern in the steady state: the positive partial-equilibrium effect of weaker
discipline is outweighed by the negative general-equilibrium effect. Leverage rises to e, = 0.91, close
to its upper bound, and r, increases from 1.35% in the calibrated economy to 3.92%, indicating
substantial crowding out of private capital. As a result, Y, falls by 0.16 log points, despite only a
modest decline in g,.

In the third counterfactual, stronger career incentives have little effect on growth in 2008-2022
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Table 9: Steady State Aggregates in the Counterfactuals

Calibrated Economy Counterfactuals

Removing k or w Increasing k or w

(1) (2) B @ 06
g 0.61 0.10 0.59 1.03 0.56 0.99
Cx 0.21 0.28 0.18 0.14 0.21 0.15
€x 0.41 0.25 0.91 0.56 0.00 0.00
r+(%) 1.35 0.54 3.92 2.12 0.04 0.04
log YCF — log YBM -0.210  -0.164  0.025 0.075 0.158

Note: Columns 1-5 correspond to counterfactuals 1-5, respectively. log Y.P™ and logY.CF denote logY, in the
benchmark calibrated economy and corresponding counterfactual, respectively. See Table 8 for the definition of the
other variables.

(the gray bar in Panel B of Figure 5). The partial-equilibrium boost from higher infrastructure
investment is largely offset by the general-equilibrium effects of higher local borrowing. As Table
9 shows, g, rises by more than half relative to the calibrated economy, but the accompanying
increases in e, and r, crowd out private capital. As a result, steady-state output Y, is only 0.03
log points higher than in the calibrated economy.

In the fourth counterfactual, strict financial discipline raises output growth in 2008-2022 by
1.0 percentage point (the white bar in Panel B of Figure 5) by minimizing crowding out. Strict
discipline reduces local borrowing to zero, lowers the interest rate, and crowds in private capital,
which raises aggregate output despite reduced infrastructure investment. In steady state (Table 9),
both g, and r, are lower than in the calibrated economy. However, the positive effect of a lower 7,
on Y, dominates the negative effect of a lower g., yielding a 0.08 log-point increase in Y.

The fifth counterfactual combines peak career incentives with strict financial discipline. Strong
incentives drive local governments to expand infrastructure even under tight budgets, while pro-
hibiting debt prevents this expansion from crowding out private capital. This combination results
in a 1.6 percentage point increase in growth for 2008-2022 (the hatched bar in Panel B of Figure
5). Table 9 shows a large increase in steady-state g, as in Counterfactual 3, while r, remains close
to Counterfactual 4. Together, the changes in x, and w, raise Y, by 0.16 log points—about 0.06
log points more than the sum of the two individual effects—highlighting complementarity between
career incentives and financial discipline.?®

To assess robustness, we vary k; and wy over broad ranges. For the first counterfactual, we set
ke = k% for t > 1, with xf € [0,2]. The solid line in Panel A of Figure 6 plots the implied annual
growth rate in 1993-2007 across different values of /. Setting £ = 0.42—the average level of ca-
reer incentives in 2013-2017—reduces the counterfactual growth rate to 8.7%, about 0.8 percentage

point below the observed 9.5%. As k¢ approaches zero, growth declines sharply, highlighting the

38Zero-Covid policies may have distorted the calibration of x; and w; for ¢t > 6. If incentives and discipline were
in fact weaker than estimated, increasing x; and w; going forward could yield even larger gains in aggregate output.
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important role of career incentives in China’s pre-2008 growth within our institutional accounting

framework.
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Figure 6: Growth Effects of Career Incentives

Note: The solid lines represent counterfactual output growth in the pre- and post-2008 period against k; = k for
t >1and ¢t >4 (Panel A and B). The dashed and dotted lines show counterfactual output growth under alternative
values of v = 0 and 0.05, respectively, with all parameters in Table 7 recalibrated accordingly.

Similarly, we generalize the third counterfactual by setting x; = s for t > 4. Panel B
presents the results. Post-2008 counterfactual growth is largely insensitive to k%, except when x¢f
approaches zero. This pattern confirms that career incentives matter much less for growth once
infrastructure capital is no longer scarce.

We also generalize the second and fourth counterfactuals by setting w; = w for ¢ > 4, with
wel € (0,3]. Figure 7 shows that post-2008 counterfactual growth is far more sensitive to w® than
to k°/ (Panel B of Figure 6), until w®/ becomes large enough to eliminate local government debt.

We also assess robustness to alternative values of the infrastructure externality parameter . In
addition to the benchmark v = 0.025, we consider v = 0 (no externality) and 0.05 (high externality),
recalibrating all parameters in Table 7 accordingly. The dashed and dotted lines in Figure 6 and
7 report the resulting counterfactual growth paths. The main findings are robust across these
alternative assumptions.

We treat A; as an exogenous residual. This is a deliberate simplification rather than a claim
that productivity growth is unrelated to institutions. The residual captures a broad set of forces
outside the model. Our counterfactuals therefore should not be read as attributing China’s TFP
growth to career incentives. Instead, they quantify how the inferred incentive and discipline wedges

affect output through the modeled channels of infrastructure accumulation and local-government
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Figure 7: Growth Effects of Financial Discipline

Note: The solid line plots counterfactual output growth in the post-2008 period against w; = wf for ¢ > 4. The
dashed and dotted lines show counterfactual output growth under v = 0 and 0.05, respectively, with all parameters
in Table 7 recalibrated accordingly.

debt in general equilibrium, holding the residual TFP path fixed.

5.3 Welfare Implications

This subsection examines the welfare implications of career incentives. We first solve for the
first-best allocation. The social planner’s problem, defined in Supplemental Appendix A.11.7,
extends the model in Section 2.5 by allowing for time-varying relative capital-goods prices th

and ¢/ and for foreign asset holdings subject to F; > Fy. The first-order conditions (23)-(25)

G
continue to apply, but social returns are now: SRG; = (v + ag) chth + qut (1-0g)—1 and
t—1 t—1

SRE; = ax—— + 4 (1—65) — 1
o qtfi1Kt th—l ’

We compare output and welfare under the first best and the calibrated economy. Welfare is

measured by the equivalent consumption variation ¢ relative to the calibrated economy: ¢ is the uni-

C,tG,EQ7 CH,EQ Ct{{t,EQ}?iO

form percentage change in the calibrated-economy consumption stream { 1t

that makes the planner indifferent between (1 + ¢) times that stream and the first-best allocation
stream {CtG B Cﬁ f tB , Cg’FB}in. Thus, ¢ > 0 indicates a welfare gain and ¢ < 0 a welfare loss
from moving to the first best (Song, Storesletten, Wang, and Zilibotti 2015).

We set the planner’s discount factor equal to the household discount factor (S = 0.98). Recall
that p governs the planner’s welfare weight on households relative to government employees. While

p does not affect first-best capital allocation and thus aggregate output (Section 2.5), it is central
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for determining first-best consumption allocation and welfare. We consider p € {1,2.5}.

Table 10: Comparing the First-Best Allocation and the Calibrated Economy

First-Best Allocation Calibrated Economy

(1) (2) (3) (4) (%) (6)
1993-07 2008-22 Steady State 1993-07 2008-22 Steady State

g 0.22 0.32 0.47 0.29 0.46 0.61
Ky 0.98 1.70 2.64 0.79 1.40 2.69
log V;F'B — log V;BM 0.14 0.10 -0.05 - - -

Note: g+ = %f and k; = £t are annualized. log V2™ and log Y;'E denote log¥; in the benchmark and first-best

Y
economy, respectively.

Columns 1 and 2 in Table 10 summarize the first-best transitional dynamics in the pre- and
post-2008 periods. Relative to the calibrated decentralized equilibrium (Columns 4 and 5), the
planner chooses a lower infrastructure-capital-output ratio and a higher private-capital-output ra-
tio in both periods. First-best output exceeds decentralized output by about 0.14 and 0.10 log
points, respectively, indicating excessive infrastructure investment and insufficient private capital
accumulation in the decentralized economy during the transition.

Column 3 shows that in steady state, both first-best g. and k, are lower than in the decentralized
economy (Column 6), implying overinvestment in both sectors in the calibrated economy. As a
result, steady-state aggregate output is 0.05 log points lower under the first best.

We also examine how p affects the first-best consumption allocation and welfare. When p =1,
the planner weights government and household welfare equally, implying a first-best government-
to-household consumption ratio g—,‘j = 0.50—substantially below the ratio of 0.62 in the calibrated
economy—and an equivalent-consumption welfare gain of 10.8%. Raising p to 2.5 lowers g—,f to

0.20 and increases the welfare gain to 19.1%.3

Table 11: Welfare Implications of the Counterfactuals

Removing k or w Increasing x or w
(1) (2) @B @ 06

p=1 -137% -14.9% -9.6% 1.6% -3.8%
p=25 -189% -125% -3.9% 21% 2.4%

Note: This table reports the equivalent consumption variation ¢ when comparing the counterfactual to the calibrated
economy. Columns 1-5 correspond to counterfactuals 1-5, respectively.

Next, we evaluate the welfare effects of modifying the institutional parameters across the five

counterfactual scenarios. As shown in the previous subsection, Counterfactuals 1 and 2—removing

39For comparison, the United States averaged a government-to-private consumption ratio of 22.20% from 1993 to
2022, suggesting that p = 2.5 yields a plausible consumption allocation.
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career incentives and removing financial discipline—both deliver lower steady-state output than the
calibrated economy. Counterfactuals 3 and 4 strengthen career incentives and financial discipline
separately, while Counterfactual 5 strengthens both, producing the largest steady-state output gain.

Table 11 reports the equivalent consumption variation ¢ for each counterfactual relative to the
calibrated economy. Columns 1 and 2 show that removing career incentives or financial discipline
reduces welfare, consistent with the associated output losses. Column 3 shows that stronger career
incentives raise steady-state output yet reduce welfare—by 9.6% and 3.9% for the two values of p.
The welfare loss reflects overinvestment in infrastructure and excessive government leverage, which
depress both government and household consumption.

Column 4 shows that stricter financial discipline increases welfare by 1.6% and 2.1%, in contrast
to the welfare losses from stronger incentives alone. This pattern highlights the costs of government
overleverage and suggests that leverage is excessive in the calibrated economy. Column 5 shows
that jointly strengthening incentives and discipline yields mixed welfare effects that depend on
p, reflecting the offsetting welfare consequences of higher infrastructure investment and tighter
leverage control. Although the first-best allocation does not directly target government leverage,

comparing welfare across these scenarios helps clarify the welfare implications of government debt.

5.4 Key Forces Behind the Quantitative Results

The quantitative results are driven by three forces: diminishing returns, as in standard new classical
growth models; the crowding-out effect of local government debt; and misallocation between the
government and private sectors.

First, in the absence of government borrowing, our model is essentially a new classical growth
model enriched by the distinction of infrastructure and non-infrastructure capital and by the pres-
ence of career incentives. Stronger career incentives increase local governments’ propensity to invest
in infrastructure by reallocating local fiscal resources from government consumption toward infras-
tructure. By the logic of diminishing returns, the magnitude of this effect depends on the scarcity
of infrastructure capital, which explains why career incentives are far more important for growth
in the earlier period of our model.

Second, the expansion of local government debt creates a capital-market crowding-out force.
Rapid debt accumulation transforms a slack capital market into a binding one by absorbing house-
hold savings, raising market interest rates, and eventually reducing private capital accumulation.
This is why financial discipline becomes quantitatively more important after 2008.

Third, output and welfare may move differently because of misallocation in private and gov-
ernment investment and consumption. Stronger career incentives may raise output by increasing
infrastructure investment, yet reduce welfare if they induce overinvestment and compress household

consumption.
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Our counterfactuals should therefore be interpreted as institutional-accounting exercises within
the model rather than as model-free historical decompositions of China’s growth. They ask how
aggregate outcomes would have changed if the wedges associated with career incentives and financial
discipline had followed alternative paths. The resulting magnitudes quantify the importance of these
institutional margins under the model’s identifying assumptions.

We abstract from structural transformation, which can affect both returns to infrastructure and
aggregate TFP. In particular, allowing for labor reallocation from agriculture to non-agriculture
industries, or from rural to urban areas, would imply higher returns to infrastructure if non-
agriculture industries and urban areas benefit more from infrastructure investment.?® This would
amplify the contribution of infrastructure investment to output growth. Moreover, if accelerating
sectoral labor reallocation reduces misallocation, structural change would further contribute to
aggregate TFP.

This omission affects the interpretation of the results in several ways. If local infrastructure
investment facilitated migration out of agriculture and rural areas, our model may understate the
broader effects of local-government incentives. Conversely, if much of the structural transformation
was driven by forces outside the Mandarin system, then institutional accounting in a generalized
model that includes such dynamics might incorrectly attribute those effects to career incentives.
We therefore adopt a conservative interpretation: the counterfactuals quantify the contribution of
local-government incentives through the modeled infrastructure and general-equilibrium channels,

while leaving structural transformation largely in the residual.*!

6 Conclusion

We develop a macroeconomic framework to assess the Mandarin system in China’s hybrid economy.
The analysis highlights two agency frictions—career incentives and financial discipline—as central
drivers of growth and welfare. Strong career incentives account for a substantial share of China’s
pre-2008 growth; removing them generates large output and welfare losses.

Career incentives, however, are not a general remedy. After 2008, their growth impact fades
amid looser financial discipline and a higher infrastructure stock. In a tighter capital market,
financial discipline becomes pivotal: government borrowing crowds out private investment, slows
growth, and reduces welfare. Moreover, stronger career incentives can raise output while lowering

welfare by inducing overinvestment and compressing consumption.

40Gee, for example, Cheremukhin, Golosov, Guriev, and Tsyvinski (2024); Storesletten, Zhao, and Zilibotti (2026);
Tombe and Zhu (2019) for quantitative analyses of sectoral labor reallocation.

41gtructural change may provide a complementary explanation for the weakening of career incentives after 2008.
As the economy became more industrialized and urbanized, additional hard infrastructure likely generated lower
marginal returns than in the earlier phase of rapid sectoral reallocation. This interpretation is consistent with the
model’s diminishing-returns mechanism.
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These results should be interpreted as a model-based accounting of two institutional wedges,
not as a claim that the Mandarin system with strong career incentives and financial discipline was
the dominant driver of Chinese growth. Indeed, even in the counterfactual that eliminates career
incentives, the model still generates substantial pre-2008 growth, reflecting the importance of TFP
growth driven by forces outside the mechanism we emphasize.

Several limitations of our study point to directions for future research. First, we treat career
incentives and financial discipline as exogenous. In practice, institutional changes may respond
endogenously to macroeconomic conditions—for example, looser financial discipline may have been
a deliberate response to the global financial crisis. Likewise, weaker career incentives in a lower-
growth environment could reflect a rational re-optimization by the center. Future work could
develop political-economy explanations for shifts in incentives and discipline, disciplined by the
estimates from our institutional accounting.

Second, we abstract from other instruments the central government uses to steer local govern-
ments. Growth targets are a key example. Chang, Wang, and Xiong (2025) show that national
targets were relatively slack before 2008 but became increasingly binding afterward, even as they
were gradually lowered. Because the national target is translated into regional mandates, binding
targets directly pressure local governments to sustain GDP growth at mandated levels. Growth
targets therefore interact with career incentives, with their influence strengthening when realized
growth falls short. Greater centralization—which limits local experimentation and industrial-policy
discretion—may further constrain local choices (Fang, Li, and Lu 2025; Wang and Yang 2024). In-
corporating these instruments would help assess the adaptability of the Mandarin system.

Third, although statutory tax rates are set centrally, local governments may still affect effective
tax rates through collection effort. Finally, we model land sales only through income effects and
abstract from housing-market dynamics. Extending the framework to allow endogenous tax enforce-
ment and a housing market would sharpen the welfare and growth implications of the Mandarin

system.
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