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Abstract

In this paper, we demonstrate the importance of state-owned enter-
prises (SOEs) for the conduct of fiscal policy in China using both a struc-
tural VAR based on macroeconomic data and a panel model utilizing
firm-level data. We show that SOEs respond fundamentally differently
to fiscal policy shocks than non-SOEs. Our results strongly indicate that
SOEs are not merely competition to non-SOEs but rather that their re-
sources are leveraged as part of fiscal policy to support and stabilize the
private economy.
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1 Introduction

A large share of the chinese economy, in particular in some key sectors, is under
government control in the form of state owned enterprises (SOE). While there
is a large body of microeconometric literature that addresses the special role
of SOEs, despite their importance they only play a minor role in the macroe-
conomic literature (with notable exceptions such as the seminal work by Zhu
(2012), Chang et al. (2015) and Hsieh and Song (2015)). In this paper, we
argue that the large share of government-controlled firms not only changes the
transmission mechanism but also gives China the ability to support its fiscal
policy through such firms.

SOEs are subject to very different objectives than private sector firms, and
given their large fraction of the Chinese economy, this might very well affect
macroeconomic dynamics. For example, Bai et al. (2000) and Bai et al. (2006)
demonstrate that the often lower productivity of SOEs is due to them soaking
up surplus labor supply. Chen et al. (2011) document the different investment
behaviors exhibited by SOEs, and Yu (2014) shows how SOEs are driven by
strategic considerations of the government. Liu and Zhang (2020) finds that
the economic policy uncertainty reduces corporate investment of private firms
significantly, but it has limited effects on the investment of SOEs. Zhang et al.
(2021) examines the effect of monetary policy surprises on the firms investment.
Their results show that the unexpected expansionary monetary policy shocks
will expand the investment of non-SOEs more than that of SOEs.

In our paper we follow a two step approach to dedmonstrate how SOEs are
utilized by the Chinese government to support its fiscal policy.

In the first part of this paper, we separately consider SOE and non-SOE
investment in an SVAR that is inspired by Mountford and Uhlig (2009) and
modified to account for some special characteristics of the Chinese economy. !
This allows us to identify fiscal policy shock and assess their transmition through
the economy and in particular between the different sectors of the economy.

In the second part of the paper, we confirm our findings using firm-level data
to estimate local projections in the spirit of Jorda (2005) based on the SVAR
shocks identified in the first section. These data also allow us to delve deeper
into some related questions. First, we examine the appropriate definition of an
SOE. There has been an ongoing debate about how precise official designations
are, and our dataset allows to compare SOE designation to SOE definitions
based on actual ownership data. Second, we assess how the results differ across
subsectors of the economy, for which the Chinese government has explicitly
stated its desire to control, i.e. we look at SOE effects within the “strategic”
and “pillar” industries that the central government defined.

The remainder of the paper is structured as follows. In Section 2, we outline
our structural VAR and the panel model we employ to examine firm-level data.
Section 3 presents our data sources and descriptive statistics and discusses po-

LFor other examples of China specific VAR models, see Breitenlechner and Nuutilainen
(2019), Zhang et al. (2021) and Huang et al. (2015).



tential caveats of the data we use. The results are presented in Section 4, and
Section 5 concludes.

2 Method

2.1 Shock identification and evidence from aggregate data

We identify fiscal policy shocks based on a medium-scale SVAR with sign re-
strictions inspired by Mountford and Uhlig (2009) (who in turn build on Uhlig
(2005)) both in terms of methodology and — as far as applicable to our model
— identifying assumptions. However, we introduce a range of changes to accom-
modate some specific features of the Chinese data.

The underlying reduced form VAR includes 10 variables, namely, real GDP,
government expenditure, government revenue, M2, the 1-day repo rate, the
GDP deflator, household consumption, SOE investment, non-SOE investment
and real wages. The key difference from the setup used by Mountford and
Uhlig (2009) is that we account for the Chinese case wherein some of the major
firms are state owned and thus exposed to very different incentives of private
companies, and we thus distinguish ’true’ private investment (i.e., non-SOE
investment) from SOE investment. Additionally, we modify the model to better
represent the Chinese monetary systems by using M2, which was the primary
intermediate target of Chinese monetary policy during our sample period (rather
than the federal funds rate in the US),%, and we add the Repo rate as a measure
of market liquidity (playing a role comparable to the function of unborrowed
reserves in the original model designed for the US economy). Finally, we opt for
a more parsimonious specification compared to the model of Uhlig to account
for the comparably short time period that is covered by our data. We drop
the PPI, which seems to play a minor role in China, and its inclusion mostly
increases uncertainty as it inflates the number of parameters. Additionally,
we use only one lag in our benchmark specification (which is supported by a
Bayesian information criterion).

Preliminary estimates show that the identifying restrictions for fiscal policy
shocks used by Mountford and Uhlig (2009) are not sufficient to distinguish
spending and revenue shocks in the Chinese case. The long-term correlation
between spending and revenue is much stronger than it is for the US, bearing
witness to the much more centrally planned and therefore coordinated policy.
We find that in both "spending" and "revenue," shocks identified by just im-
posing restrictions on the respective variable show that both variables increase,
making it basically impossible to determine which shock is which. Therefore,
we instead identify a stimulus shock for which spending increases and revenue
decreases and a government size shock for which both move in the same

2Chen et al. (2018) and Chen and Zha (2018) state that money aggregate M2 was the
intermediate monetary policy target at least from 1998 to 2017, which covers most of our
sample period.



direction.® There is no perfect matching of spending and revenue shocks on the
one hand and stimulus and size shocks on the other hand. However, in general,
a stimulus shock is more closely related to a spending shock. Sudden changes in
spending are often meant to stimulate the economy and are often accompanied
by tax cuts with the same purpose. Correspondingly, government size shocks
are more closely related to revenue shocks. When politicians argue for higher
taxes, they typically do so to be able to increase spending, and at the same time,
policy makers aiming to reduce taxes typically do so with a smaller government
in mind.

Otherwise, our restrictions are in line with Uhlig. While our objective is
to identify government spending and government revenue shocks, this approach
requires imposing additional assumptions on monetary policy and business cycle
shocks — both of which can affect government finances — to properly separate
the two fiscal policy shocks from other macroeconomic shocks. The business
cycle shock is identified by imposing positive IRFs of GDP, consumption, in-
vestment and tax revenue for 4 periods in case of a positive business cycle shock.
The monetary policy shock is identified by imposing positive IRFs of M2 and
GDP deflators and a negative IRF of the 1-day repo rate in the case of an ex-
pansionary monetary policy. Following Mountford and Uhlig (2009), we also
impose orthogonality on the first two shocks and do not make any assumptions
on responses of consumption, investment and real wages to fiscal policy shocks.

2.2 Microdata-based local projections

In the second part of the paper, we use the shocks identified from our SVAR in
a local projections framework to assess their impact on different firms using an
unbalanced firm-level panel from 1998 to 2007 covering 80000 to 260000 obser-
vations per year, yielding a total of slightly less than 1.4 million observations
after cleaning the data. As we are interested in the different impacts of policy
shocks on different types of firms, our key parameter of interest is the interaction
of the ownership structure and fiscal policy shock.

Different arguments have been made regarding the most appropriate defi-
nition of an SOE; see Section 3.2 for more details. The emerging consensus
seems to be to look at the actual ownership structure rather than using official
designations. We follow this argument for our baseline specification and define
SOEs based on the state share of the firm’s capital. Rather than selecting a
specific threshold for government ownership that defines whether a company is
considered to be state owned, we borrow from the literature on structural break
testing and estimate our model for a range of thresholds. Since many SOEs are
fairly large, we control for the interaction of firm size in terms of log total assets
(size) and the fiscal policy shock. Instead of using a battery of firm-specific con-
trols, we manage unobserved heterogeneity using fixed effects. This approach
yields the following model:

3 A range of papers have considered different subdivisions of fiscal policy shocks in China.
Pappa (2009) explore consumption vs. investment shocks, and Kim et al. (2021) compare
central government to local government shocks.



N 445 = ﬂih)]lsmzf x shock; + ﬂéh)size(i, t) x shockgh) + ul(»h) + vy +5§,};), (1)

where inv is the log difference of real fixed assets; s is the state share; ¢ and i
are time and firm indices, respectively; u, v and e are the components of the
compound error term and A is the forecast horizon. The shock indicator can
be either the stimulus shock or government size shock identified from the VAR.
Since the firm-level data are annual whereas the VAR data are quarterly, we use
the sum of shocks over the year to compute an annual shock. 7 is the threshold
that determines the definition of an SOE. We use conditions ranging from s > 0
over s > 0.1, s > 0.2, etc. to s = 1. The model is run for forecast horizons 0
(i.e., on impact) to 2 (i.e., two years ahead).

Additionally, rather than dividing our sample into SOE vs. non-SOE sam-
ples, we use a continuous measure, namely, the share of government ownership
itself, yielding the following:

M v e, (2)
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Finally, as a robustness check, we include the official SOE designations (de-

scribed in more detail in the Data section) instead of the threshold-based dummy
in Equation 1.

3 Data

3.1 DMacro data

With the exception of that for government revenue, all of our time series are
taken from the Federal Reserve Bank of Atlanta’s China’s Macroeconomy: Time
Series Data (CMTS data) based on Chang et al. (2015). Government spending
is computed as the sum of government consumption and government investment
(gross fixed capital formation) following Mountford and Uhlig (2009). We ex-
clude the transfer payment that would move procyclically. Government revenue
(or more precisely tax revenue) is taken from the Wind database.

The CMTS data contain disaggregated fixed capital formation data, allowing
us to observe the heterogeneous effects of policies on the investment of SOEs and
non-SOEs. The original data distinguish between five categories of investment:
government, household, SOE, private and other non-SOE investment. For our
non-SOE sector, we include both private (enterprises) and (other) non-SOE data
following the terminology of Chang et al. (2015). SOE investment is taken from
the dataset as given, i.e., we do not consider government investment to be part
of SOE investment.*

4Higgins and Zha (2015) explain the process used to generate data on investment and
its components. The authors take GFCF data from a flow of funds table. The GFCF was
categorized into four groups: financial institutions, nonfinancial enterprises, government, and



All of the data are of a quarterly frequency. The CMST data come with
seasonal adjustment and the government revenue data are seasonally adjusted
using X13. GDP, consumption, investment and fiscal policy series are in real
per capita form adjusted by their corresponding price indices (the GDP deflator,
CPI and price index for fixed capital formation) and the total population of
China. The average nominal wage is adjusted by the CPI. We use logs for all
data series except for the 1-day repo rate.

Our data are limited by the availability of the repo rate, which starts in 1996,
at the beginning of the sample and by SOE investment, which is currently only
reported until the end of 2017, yielding a sample period of 1996Q1 to 2017QA4.

3.2 Firm level data

The firm-level data are from the Chinese industrial enterprise database provided
by the National Bureau of Statistics of China. The dataset includes balance
sheet data for all state-owned enterprises and private enterprises above the na-
tional designated scale for 1998 to 2007. Since investment is not reported in the
database, we compute it based on fixed assets and depreciation and normalize it
by lagged fixed assets yielding (ky —k¢—1+d¢)/ki—1, where k denotes fixed assets
and d is current depreciation. As we cannot compute the growth rate for the
first year of observations, our local projections are based on a sample starting
in 1999. The dataset is collected until 2014. However, data quality deteriorates
after 2007 with the number of firms sampled declining and key variables missing
for several waves of the survey. For this reason, we focus on the data for up to
2007, i.e., the Global Financial Crisis.

Two official designations for state-owned enterprises are used in the database.
First, there is registration as a state-owned enterprise (henceforth referred to as
the SOE registration dummy). Second, there are enterprises that are controlled
by government-owned entities such as other state-owned enterprises (henceforth
called the state control dummy). However, Hsieh and Song (2015) found that
almost half of state-owned firms take the legal form of — and are correspondingly
registered as — private enterprises. Thus, as mentioned in the Model section,
our baseline results focus on the state share, i.e., the ratio of state capital over
total capital.

After removing outliers, firms with missing industry, and implausible char-
acteristics — such as a negative state share or the state share of above 100% —
this leaves us with more than 1.3 million observations.

Slightly over 90% of the observations show private enterprise ownership,
and slightly less than 7% show complete government ownership. Only the re-
maining 3% show mixed ownership. Interestingly, the state share for this 3%
of observations is relatively uniformly distributed, ranging from small major-

households. SOEs are included as nonfinancial enterprises. The original GFCF data distin-
guish between the government and enterprises. Then, for the nonfinancial enterprises they
calculate the share of investment for SOEs, private SOEs, and other non-SOEs using fixed
asset investment. The product of the GFCF of enterprises and these shares provides us with
the GFCF of SOEs, other non-SOEs and private enterprises.



ity participation from the government to nearly completely government owned
firms.

4 Results

4.1 VAR evidence

Shocks Figure 1 shows the four shocks identified by our VAR system. The
first panel presents the business cycle shock and shows relatively large positive
shocks for the last two quarters of 1996 and 1999, 2006-2007 and the first half of
2009 and negative shocks for 1997, 2003-2004, the last two quarters of 2008 and
the end of 2016. 1996-1998 involved intensive reforms of state-owned enterprises
(SOE)® and the Asian Financial Crisis, both of which brought extra volatility to
the Chinese economy. Unlike for Western economies (in particular the US and
the Euro Area), we do not observe a massive negative shock in late 2007 /early
2008 in response to the financial crisis starting with the collapse of the US
housing bubble. Rather, there is a sequence of minor negative shocks as the
global collapse of trade slowly affects the Chinese economy. What the model
identifies as negative shocks towards of the end of the sample period might reflect
China’s macroeconomy entering a new era often dubbed the "New Normal" by
economists and characterized by a slower but more sustainable growth rate.’

The fiscal shocks are shown in the lower two panels. Unsurprisingly, the
most visible event is the 4 trillion stimulus plan implemented by the Chinese
government beginning in the last quarter of 2008 to combat the Global Financial
Crisis.” The stimulus packages were supported by considerable liquidity injec-
tion into the economy. However, as shown in panel 2, the latter only bore fruit
starting in the beginning of 2009, as the global credit crunch overshadowed the
development of monetary policy in the first quarters of the crisis (Chen et al.,
2018). We also see the other expansionary period discussed in the literature
(see, e.g., Lin (2011) for a history of fiscal policy in China), namely, the re-
sponse to the Asian Flu in 1997. Yuk-shing (1999) documents 100 billion RMB
in government spending used in 1999 to support infrastructure construction.
However, in our estimation, the shock is far less pronounced than the 2009 ef-
fect. The stimulus shock peaks around 1.5 standard deviations in 1999 and we
observe only few consecutive quarters with fiscal stimulus shocks. However, this
does not necessarily mean that there was no major response. By construction,
the shock reflects fiscal policy adopted beyond the normal response. That is, a
major response to a major event is not always reflected by large shocks.

5The "grasp the large and remove the small” reform strategy was first proposed at the 15th
National Congress of the Communist Party of China of 1997, and a large number of small
scaled state owned enterprises went bankrupt to facilitate efficient resource allocation.

6Chen and Zha (2018) states that the Central Economic Work Conference held in December
2015 called for "structural reforms on the supply side," including deleveraging debts, reduced
overcapacity, and destocked real estate.

"For a discussion of the stimulus adopted with a focus on firm-level effects, see Xue et al.
(2020)



Figure 1: SVAR identified shocks



Impulse responses Before discussing the key contribution of our paper, i.e.,
the distinction of SOE and non-SOE investment, we briefly discuss our findings
with regard to the remaining variables of the model that essentially form the
traditional monetary (S)VAR. Figure 2 and Figure 3 present the IRFs to the
two fiscal shocks. Much in line with our initial hypothesis that government size
shocks closely correspond to what is often dubbed revenue shock, the reaction
of revenue to the government size shock is highly persistent, while the reaction
of expenditure quickly diminishes after the identifying restriction is lifted. Sim-
ilarly, we find that the negative effect of a stimulus shock on revenue is fairly
short lived, while the expenditure side is highly persistent, again supporting the
hypothesized similarity found between our stimulus and expenditure shocks,
which are more widespread in the literature.

The responses largely are as expected. We find that consumption and wages
(at least initially) respond positively to stimuli and negatively to government
size.® However, the positive effect is insignificant for real wages we only find
the corresponding GDP effect for revenue, whereas the response of GDP is
insignificant (and quantitatively small) for a stimulus shock, indicating that
the response largely involves a shift between GDP components towards private
consumption. The stimulus shock goes hand in hand with significant monetary
expansion, which is unsurprising given the considerable coordination of fiscal
and monetary policy in China. The one result that is counterintuitive at first
glance is that of dropping prices in response to a stimulus shock, in particular
given the parallel monetary expansion. We believe that this reflects attempts
of the Chinese government to employ the price setting of SOEs and regulated
prices to counteract inflationary pressure that often goes hand in hand with
expansionary policies and that can jeopardize their success.

SOEs vs. non-SOEs The investment of SOEs and non-SOEs in response to
fiscal policy shocks, in particular to stimulus shocks, varies. Figure 4 presents
a direct account of the differences between the investment of these two types
of firms, while the individual IRFs are shown in Figures 2 and 3. Private firms
show the expected positive (albeit insignificant) response to stimulus, whereas
SOE investment drops significantly. This is an interesting counterpart to our
finding that consumption increases in response to stimuli, while GDP barely
changes. This finding provides further evidence that a major stimulus in the
Chinese context is indeed meant to support the private sector, even when this
comes at the expense of the government sector at least in the short run, quite
in contrast to the frequently voiced concern that "the state advances while the
private sector retreats."

Both SOEs and non-SOEs respond positively to government-size shocks.
That is, there is no indication at all for investment crowding out. Given that
those government-size shocks are not debt financed but revenue funded, crowd-

8The fact that government spending increases the real wage coincides with the previous
literature such as Alesina et al. (2002). Pappa (2009) finds that an increase in government
consumption has much greater effects on real wages than that of government investment.



ing out being predominantly visible in consumption rather than investment
matches theoretical expectation. Neither of the effects is significant, although
the non-SOE effect is quantitatively large. Due to the observed insignificance,
any interpretation is highly speculative, but generally, it seems plausible that
the government-owned sector would increase investment in response to an in-
creasing government size, while it takes time for the effects to spill over to the
private sector.

4.2 Firm level evidence

Identifying SOEs We find that the model in which we define SOEs as com-
panies with complete state ownership (i.e., where the state share is valued at
one) fits the data best; see Table 1 for a comparison of likelihoods. This thresh-
old not only outperforms other thresholds but also the continuous definition
(i.e., the state share itself) and different official SOE designations. This result
implies that the government does not treat firms where it holds stocks — not
even a controlling majority of stocks — as state owned in regard to policy imple-
mentation. Given the widespread debate on so-called Chinese state capitalism,
this is a highly interesting finding. While on its own it is not sufficient to dis-
prove the idea of increasing government control, it is definitely at odds with the
hypothesis of an overly intrusive government.

Table 1: Log likelihoods of different models

Model Spending Revenue Total
continuous -9157756 -9157671

7=0.0 -9157759.7  -9157670.6 -18315430.3
7=0.1 -9157759.7  -9157670.7  -18315430.3
T=0.2 -9157759.5 -9157671.3 -18315430.8
7=0.3 -9157760.9 -9157673.2 -18315434.1
7=04 -9157759.6 -9157672.6 -18315432.2
7=0.5 -9157758.1 -9157672.6 -18315430.7
7=0.6 -9157758.0 -9157673.4 -18315431.4
T=07 -9157755.1 -9157671.8 -18315426.9
7=0.8 -9157753.2 -9157670.9 -18315424.1
7=0.9 -9157752.8 -9157670.5 -18315423.3
T7=1.0 -9157751.6 -9157670.0 -18315421.6
SOE registration -9157760.1 -9157675.6 -18315435.7
state control -9157756.3 -9157673.4 -18315429.7

Note: Joint likelihood over horizons 0 to 4 for different SOE definitions.
Maximum log likelihood values are highlighted in bold.

Impulse responses Our results qualitatively confirm the preliminary findings
of the VAR analysis. Since we do not use the same measure of investment, a
direct quantitative comparison is not possible. Although the fit of the model
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using different measures of SOE varies, we find that the results are very similar
across all our models both qualitatively and quantitatively as shown in the right
column of Figure 5. The generally similar impulse responses across different
measurements also imply that the widespread critique of the various official
SOE designations, which have led many authors to not rely on them, might
be exaggerated. While there might be some degree of mislabeling, it is not
sufficiently frequent to have a major impact on the results. Supporting this view
is that unlike the previous literature (see, e.g., Chang et al. (2015)), we find that
only 20% of firms with a government share of above 0.5 are not registered as
SOEs. It seems that the unreliability might be more on the side of the capital
stock data — which we clean rigorously for inconsistencies — rather than from
incorrect or misleading registrations.

Contrary to the macrolevel results, the differences between SOEs and non-
SOEs in response to a government size shock are significant and support our
initial reading that the SOEs respond faster with increased investment after a
shock, whereas this takes time to manifest in the investment of private enter-
prises. Interestingly, the effect reverses sign significantly on longer horizons,
indicating that the private sector eventually benefits considerably.

We find substantial heterogeneity across different industry groups. While
the effect on the investment of SOEs within pillar industries largely echoes
the full sample results, the results for the strategic sector — which is officially
under complete government control — differ considerably (as shown in the left
column of Figure 5). With complete government control over the entire sector,
we would expect the ownership effect to vanish completely. However, what we
observe is that the effect flips. In the strategic industry, the SOEs investment
responds more than that of non-SOEs. That is, non-SOEs in the strategic sector
behave to some degree more similar to "normal" SOEs than actual SOEs in this
sector. While stimulus shocks typically go hand in hand with a movement of
investment from the state-owned sector to private companies, this is not true
for the strategic sector. One can only speculate the reasons for this trend. It

13
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may be that the relevance of the strategic industries — which mostly include
the energy and natural resource sectors — to the rest of the economy drives the
government to invest more rather than less in these industries, even when they
are otherwise funneling resources out of the government and into the private
sector. Echoing the results for stimulus shocks, the relative effect of government
size shocks on SOE investment through the strategic industry is greater (at
least at higher forecast horizons). Again, the strategic sector plays a key role in
economic development and thus obtains favorable treatment.

5 Conclusion

This paper adds to a growing body of literature in recognizing that even four
decades after the market-oriented reforms adopted by Deng Xiaoping, the Chi-
nese economy cannot merely be assessed by applying models designed for other
countries to Chinese data. Our findings clearly demonstrate how important it
is to account for state-owned enterprises when observing the macroeconomic

14



dynamics of the Chinese economy. Given the large share of SOEs in the Chi-
nese economy and their fundamentally different responses to shocks, standard
models inevitably miss a major part of the picture. The IRFs derived from
our SVAR analysis and confirmed by our microeconometric panel model lend
support to our key hypothesis that the Chinese government leverages its ability
to directly control SOEs to support its fiscal goals. Yet, this research is merely
a first step. Due to the high degree of policy coordination in China, this gives
rise to a host of related questions on the role of SOEs in policy packages with
a different focus (such as their role in price stabilization and fighting poverty
and inequality to name two examples that have been of high relevance to the
current Chinese leadership).
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