The Impact of Place-Based Policy: Evidence from a Multiple Synthetic Control Analysis of the
Northeastern Revitalization Program in China

Justin T Callais
Department of Agricultural and Applied Economics
Texas Tech University
Lubbock, TX USA 79409
email: justin.callais@ttu.edu

Linan Peng
Department of Economics and Management
DePauw University
Greencastle, IN 46135
email: linanpeng@depauw.edu

Working Papers 2021-03
DePauw University Department of Economics and Management

Abstract

We examine the effect of a well-known place-based policy in China, the Northeastern
Revitalization Program. In 2003, the State Council of the People’s Republic of China initiated the
program in northeastern China by removing an agricultural tax, enhancing the urban social security
system, facilitating foreign investments, and restructuring state-owned enterprises (SOES) in the
region. Using a budding case-study approach (the synthetic control method), we find that the
program had no significant effect on GDP per capita in all three regions. Liaoning had slightly
worse GDP per capita post-treatment, as well as Heilongjiang (albeit to a less extent). While the
multiple synthetic control analysis shows that economic outcomes were worse post-treatment, the
impact of this program was heterogeneous across the three regions. We argue the lackluster
performance likely comes from the continuing dominance of inefficient SOEs in the provinces.
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1. Introduction

In an attempt to address differences in economic outcomes across regions, many countries
have adopted place-based policies. These policies often include subsidies, special regulations, and
tax exemptions (Glaeser and Gottlieb, 2008). However, the effect of those policies remains
ambiguous. While there are studies that argue that it is necessary for the government to facilitate
those policies to fix market failures in impoverished regions (for example, see Murphy et al., 1989),
other studies show that those policies are ineffective in corrupt and overall weak states (for
example, see Bardhan and Mookherjee, 2000; Mookherjee, 2015).

This paper provides empirical evidence from a well-known place-based policy in China,
Northeast Area Revitalization Program. The northeastern region of China comprises three
provinces and a portion of a fourth province: Liaoning, Jilin, Heilongjiang, and the northeastern
of Inner Mongolia.! Once the “cradle of the Republic’s industry,” the northeastern region became
the largest rustbelt in China ever since the economic reform. Because of marketization, the region’s
planned economy had started to wither as the central government shifted its focus to a more
market-oriented economy. Compared with other regions, the northeast’s economy grew at a slower
pace. At the same time, the state-owned and state-holding sectors started to become less
competitive than the non-state sector because of the high cost of production, the ambiguous
ownership structure, the absence of proper managerial incentives, and the obsolete equipment. In
2003, the State Council initiated a revitalization program that aimed to improve the northeastern
region’s economic performance. Under this revitalization program, the three provinces in the

region had experienced the fastest economic growth in the 21% century.

! We exclude Inner Mongolia in our analysis since only the northeastern part of Inner Mongolia received
the revitalization program. We discuss this in detail in Section 3



This paper uses the synthetic control method (SCM) to examine the revitalization
program’s effect in northeastern China. The SCM has been widely used to examine the effect of
an intervention in comparative case studies. Using the SCM, we create a counterfactual
northeastern China (both separately and combined) to compare post-treatment outcomes with the
northeastern region. The counterfactual seeks to track what would have happened in the region
had the region not received the revitalization program. Based on our analysis, we observe that the
revitalization program did not improve GDP per capita in the three provinces when compared with
the counterfactuals. The economic performance in Liaoning after receiving the revitalization
program was actually worse than the counterfactual. Our results suggest that the revitalization
program intended to facilitate economic growth in the northeast, but the region’s institutional
issues that were embedded in the planning economy were still far from being solved. Our
explanation for the worse economic performance in Liaoning (and partially Heilongjiang) is the
continuing dominance of inefficient SOEs in the provinces.

A budding literature is attempting to assess the effectiveness of place-based policies within
countries. Our paper contributes to this ongoing discussion. For example, Jia et al. (2020) examine
the effects of the Great Western Development regional program. They find the program raised
annual GDP growth by 1.6 percentage points. However, they conclude that this growth effect
resulted only from physical investment rather than total factor productivity growth. Koster et al.
(2019) find that the opening of science parks in Shenzhen greatly improved firm productivity, as
well as an increase in local wages. Falck et al. (2019) evaluates the impact of the Innovative
Regional Growth Cores (ICRG) program. Their results suggest that any positive influence on
research and development was quite localized, but found little the overall effectiveness. Albanese

etal. (2021) finds similar results in a different place-based policy in Italy. According to their results,



local residents were the sole benefactors of urban regeneration, and this policy did not lead to any
overall local economic growth. A stream of studies examines the special economic zones (SEZS)
in China (see Demurger et al., 2002; Wang, 2013; Alder et al., 2016; Zheng et al., 2017). Those
studies have largely reached positive conclusions about the effectiveness of the SEZs policies.
Within India, Chaurey (2017) and Shenoy (2018) find that placed-based policies improved
regional economic conditions. Even within a rich country like the United States, place based
revitilizations programs have become an increasingly popular research agenda (e.g., Morin &
Partridge 2021; Spencer & Ong 2004; Van Leuven 2021).

Ren et al. (2020) examine the effect of the Northeast Revitalization Program by using a
difference-in-difference method. Their findings suggest that the program had significantly
improved the GDP growth in the region. However, the synthetic control method is arguably a
better tool for analyzing the causal impacts of treatments. Much like difference-in-difference, this
method allows us to estimate the average treatment effect. However, the synthetic control method
allows us to assess the individual impact for each unit. There is likely a heterogeneous impact of
this plan (perhaps due to historical or cultural unobservables) on the three regions, so being able
to assess those seem important. The logic of our finding is similar to that of Van Leuven (2021),
who finds that results from rural revilitization programs do not generalize, showing the importance
of understanding local context. Furthermore, we are able to generate a synthetic using weighted
(or un-equal) averages of the donor provinces. These weights are given based on a control
province’s ability to track different indicators of the Northeast provinces before the revitalization
program. Since SCM allows for unequal weights, we argue that this leads us to find a more

plausible counterfactual.



The rest of the paper is organized as follows. Section 2 gives the historical background of
the regional economy. Section 3 discusses the synthetic control method. Section 4 describes that

data. Section 5 reports the results. We conclude with Section 6.

2. Historical Background
2.1 The Rise

After the Manchus’ conquest of China, the imperial court erected a willow palisade to
restrict movement to the northeastern region (formerly known as Manchuria) in the 17" century.
It forbade any Han Chinese to settle in the area. The throne claimed that such a restriction was to
protect the legacy of Manchurian tradition. It was not until the 1860s that when the emperor lifted
the restriction, the region’s economy started to progress.

The development of a railroad network and the rising international demand for soybeans
stimulated rapid agricultural growth in the region. Coupled with the abundance of natural resources,
like coal and iron ore, the region established a Japanese industrial base after the Japanese invasion
of Manchuria. By the mid-1930s, the output per capita in Manchuria was estimated to be at least
50 percent higher than the rest of China under the Japanese occupation (Lardy, 1987: 147).

After the Communist Party of China’s (CPC) takeover, the northeast was the most
advanced region and a “bellwether for the rest of the country” for several reasons (Teiwes, 1987:
82). First, even after the successive years of wars, the northeast had benefited immensely from the
legacy of the Japanese industrial base. It was the most industrialized region in the country and
produced 34 percent and 50 percent of China’s industrial output in 1949 and 1950. Second, because
of its proximity to the Soviet Union and the advanced railroad network, the northeast had easy

access to Soviet aid and economic influence. Lastly, by being the first region that the CPC liberated,



the leadership could quickly implement regional planning policy at a larger scale relative to other
regions (Teiwes, 1987: 82).

During the first Five Year Plan (FYP), which started in 1953, China received an aid
program from the Soviet Union. The program consisted of 156 projects in which the Soviet Union
provided machinery and equipment, advised on construction and installation, and supplied design
and technical assistance (Lardy, 1987: 177). The northeast received about one-third of those
projects and significantly contributed to the national industrial output during the first FYP.? Upon
the completion of the first FYP, industrial output rose 130 percent, exceeding the planned target
by 30 percent. Since then, the region continued to be the country’s major industrial base and was
recognized as the “cradle of the Republic’s industry.” Some of the largest state-owned enterprises
were established in the region.®

Since the 1950s, the focus on the northeast’s economic growth has been at the forefront in
the country. Liaoning once had the highest regional GDP growth at the beginning of the 2" FYP
in 1958. Liaoning’s GDP growth also remained the second-highest in the final three years of the
2" FYP. Both Heilongjiang and Jilin experience rapid economic growth. Heilongjiang’s GDP
remained top ten in the nation before the 1980s. Jilin also had an average annual growth rate of

7.1 percent from the 1950s to 1980.

2.2 The Decline
As economic reforms started to take place, the disadvantages of the northeastern economy

started to become more obvious. The northeast’s economic activity had taken the back seat to the

224 projects in Liaoning, 8 projects in Jilin, and 22 projects in Heilongjiang
3 These include Anshan Iron and Steel Group Corporation, First Automobile Works Group Corporation, and
Daging Oilfield Company Limited.



eastern and coastal regions in the last quarter of the 20" century. The dominance of SOEs in the
region gradually became a liability. Due to incentive issues and declining efficiency in the use of
resources, most of the SOEs had performed quite poorly in the long run (Lardy, 1998). Other
problems, such as outdated facilities and the heavy burden of pension distribution to retired
workers, further exacerbated the performance of the SOEs and the overall regional economy. #
These factors were deeply embedded in the centralized economic planning system.® There was
little change in the state-owned or state-holding sector’s share of the region’s industrial output
value between 1998 and 2001.°

The industrial output share of the northeastern region had also declined from 16.5 percent
in 1978 to 9.3 percent in the early 2000s. During the same period, the rankings of industrial output
in Liaoning, Jilin, Heilongjiang had dropped from 2", 15" and 7" to 5%, 18" and 14"
respectively. At the beginning of the economic reform, industrial output in Liaoning accounted for
8.8 percent of the national level, while Guangdong’s industrial output was 4.5 percent of the

national level in 1980. In 1996, Guangdong’s industrial output was 610 billion yuan, accounting

4 Since the 1980s, some measures were proposed and implemented to improve the productivity of SOEs. These
measures included enhancing managers’ decision-making power, introducing financial incentives, and
establishing performance contracts between the state and SOEs (Shirley and Xu, 2001). These reform measures
did improve the productivity of SOEs in the 1980s (Grove et al., 1994; Li, 1997; Xu, 2000). However, the overall
performance of the state-owned industry started to deteriorate (Lardy, 1998).

In the 1990s, the central government initiated another round of reforms. It focused on privatizing small SOEs
and corporatizing larger ones (Cao, Qian, and Weingast, 1999; Lin and Zhu, 2001). While privatization had
reduced state ownership, lessened firms’ reliance on debt finance, and allowed firms to increase capital
expenditure, there was no evidence indicating any significant improvement in the firms’ profitability (Wang, Xu,
and Zhu, 2004). Wang et al. (2004) suggested that several factors could contribute to such a result, including
managerial moral hazard resulting from reduced ownership, and recorded performance in the pre-privatization
era was actually exaggerated.

5> Although there are other explanations such as industry life cycle theory and local cultural aspects, the
institutional approach remains dominate.

6In 2001, the state-owned or holding sector’s share of the industrial output was 73.27 percent of the region’s
total industrial output, which was 28.84 percent higher than the nation’s average.



for 9 percent of the national output level, while the northeastern provinces’ total industrial output
was 690 billion.

The SOEs had also started to lay off workers in the late 1990s through the early 2000s.
These SOEs employed 109.55, 109.49, and 107.66 million in 1995, 1996, and 1997, respectively.
However, the number of employees in the SOEs started to drop to 88.09 million and 83.36 million
by 1998 and 1999. This reduction continued to 2002, where SOEs employed about 69.24 million
workers. More than a quarter of laid-off workers were in the northeastern region each of those
years. The wave of layoff induced massive urban poverty in the region.’

At the beginning of the economic reform in 1978, Liaoning’s GDP was still more than 50
percent higher than Guangdong’s GDP. By 2001, the three northeastern provinces’ total GDP was
only 62 percent of Guangdong’s GDP. Between 1980 and 2001, each northeastern province’s

annual economic growth rate was lower than the national average.®

2.3 The Revitalization

In 2003, the CPC decided to make an extensive effort to halt the economic downturn
experienced in the northeastern region. The Central Committee of the CPC and the State Council
jointly initiated the revitalization program to transform the rustbelt into the country’s fourth
economic engine.® The State Council also established a special Leader Group and the Office for

Revitalizing Northeast Old Industrial Base to approve and implement strategies.

7 According to the China Industry Economic Yearbook’s estimation, workers’ average productivity was 32,387,
25,595, and 22,007 yuan in Liaoning, Jilin, and Heilongjiang. In the same year, those numbers were 61,949,
52,320, and 68,227 yuan in Jiangsu, Shandong, and Guangdong.

8 The three provinces had also experienced negative economic growth in consecutive years in the 1980s.

° The other three economic engines are the Beijing-Tianjin Corridor, the Yangtze River Delta, and the Pearl
River Delta.

10'Wen Jiabao, the premier of the State Council, served as the director of the group, and two other vice
premiers were the deputy directors



The revitalization program launched a series of policies that favored and gave more
benefits to the northeastern region. These policies included removing agricultural tax in the region,
enhancing the urban social security system, facilitating foreign investments, and restructuring
SOEs in the region.

The central government appropriated 22.84 billion yuan to subsidize the agricultural tax
removal in the region in 2004 and 2005. According to the State Council’s report, farmers’ income
in Liaoning, Jilin, and Heilongjiang increased by 12.7 percent, 18.7 percent, and 19.8 percent in
2004. The total grain output in the region was 72.31 million metric tons, which was 15.4 percent
from the previous year. The sown area also increased by 1.44 million mu in 2005.

The urban social security program included retirement insurance, unemployment insurance,
and minimum-standard living insurance. The central fiscal plan appropriated 5.5 billion yuan to
subsidize these social security programs in 2004 and 2005 in the region. By September 2005, 23.62
million people participated in retirement insurance, 12.91 million people claimed unemployment
insurance, and 17.2 million people joined the medical insurance. At the same time, the region
aimed to create more job opportunities for laid-off workers. In the first three quarters of 2005,
930,000 laid-off workers previously employed through SOEs found new jobs. By the end of the
third quarter of 2005, Liaoning, Jilin, and Heilongjiang’s urban unemployment rate was 6.15
percent, 4.02 percent, and 4.24 percent. Those figures were 0.35, 0.18, and 0.26 percentage points
lower than the previous year.

Foreign trade in the region also quickly expanded under the revitalization program. In 2004,
foreign trade’s total value was 48.02 billion US dollars in the region, an increase of 26.4 percent
from the previous year. In the same year, the utilization of foreign direct investments (FDI) was

5.41 billion, 450 million, and 1.45 billion US dollars in Liaoning, Jinlin, and Heilongjiang. Those
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were 91.5 percent, 42.3 percent, and 12.2 percent more than the previous year. The total value of
the utilization of FDI in the region increased by 83.6 percent.!!

Under the restructuring of SOEs, the first measure was to magnify the degree of
bankrupting SOEs in the region. Under this measure, some SOESs in coal mines, nonferrous mines,
and the military industry went bankrupt. Employees of those SOEs received proper settlements
after bankruptcy. Between 2004 and 2005, 122 SOEs in those industries were shut down, 327,000
employees were laid off with a settlement from the bankruptcy. In doing so, 22.4 billion yuan of
“bad” debt was also canceled.*?

Another major measure was restructuring ownership of SOEs. In Heilongjiang, 96 large
and medium-sized state-owned industrial enterprises finished restructuring, while 117 other SOEs
were still in the process. Jilin restructured 696 out of 816 local state-owned or state-holding
enterprises. Liaoning also restructured 586 SOEs and bankrupted 102 SOEs. Almost 80 percent of
medium or small-sized SOEs completed restructuring. By September of 2005, the number of state-
owned and state-holding enterprises was 3013, which was 496 fewer enterprises than in 2003.
Under the restructuring of ownership, foreign investors also actively participated in the purchasing
and investing of SOEs. For example, Anheuser-Busch purchased Harbin Brewery in 2004. Pohang
Iron and Steel Company of South Korea and Itochu Corporation of Japan became shareholders of
one of the largest state-owned coal mining companies in Heilongjiang. Siemens established a

turbomachinery factory in Liaoning under a strategic contract with the provincial government.

1t is quite rare that the growth rate of the utilization is higher than the national average growth rate

12 In the process of restructuring, the State Council also authorized designated banks to verify their non-
performing assets, which was a result from lending to SOEs, with the discretionary power to cancel bad debts.
By the end of August 2005, Bank of China, Construction Bank, and Industrial and Commercial Bank canceled
46.5 billion yuan of debts and verified 317.5 billion yuan of non-performing asset.
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Since the revitalization program, the northeastern region had experienced higher economic
growth than in previous years. In 2004, the total GDPs were 687.27, 295.821, and 530.3 billion
yuan in Liaoning, Jinlin, and Heilongjiang, a 12.8, 12.2, and 11.7 percent increase from 2003. The
growth rate of 2004 was the highest in each province since 2000. In the following years, each
province’s growth rate remained high and was above the national average growth rate. By the end
of 2007, the GDP in Liaoning surpassed 1.1 trillion yuan, which was more than double the GDP
in 2002. Several major economic indicators of the province also outperformed the eastern region
for the first time. In the same year, Jilin also experienced the highest growth in the past two decades,
which was 16.1 percent. In Heilongjiang, the growth rate of fiscal revenue, foreign trade, and
industrial value also reached a historical high. At first glance, it appears that the provinces were
better off with this program. However, we need a proper comparison to see how these provinces

compared to the rest of the country, which was experiencing an overall increase in well-being.

2.4 The Problems of the Planning Legacy

While the revitalization program intended to facilitate economic growth in the northeast,
the region’s institutional issues embedded in the planning economy were still far from being
completely solved. The economic structure in the northeastern region was quite rigid. While there
were rapid developments in the non-state sector, SOEs in the region still play a major role in the
economy. SOEs “crowded out” non-state-owned sectors by draining away productive resources in
inefficient ways that lead to a lower return.'® SOEs also had the priority to receive loans and
contracts from the government, which further shrunk the size of the non-state sector. In 2006,

SOEs contributed to 53.4 percent, 63 percent, and 86 percent of the value-added of the industry in

13 Dollar and Wei’s (2007) finds that SOEs have significantly lower returns to capital than domestic private or
foreign-owned firms, even despite the reforms of SOEs.
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Liaoning, Jilin, and Heilongjiang. These figures were much higher than the national average
(Zhang, 2008: 115). At the same time, the non-state sector was less competitive than SOEs in the
market and was only concentrated in the traditional service sector such as catering, retailing, and
transportation.

The debt issue of SOEs also remained a significant burden in the region. The region tended
to cancel SOEs’ debts after they went bankrupt or take no further step regarding the occurring non-
performing asset. Moreover, the Ministry of Finance and the State Taxation Administration
exempted any taxes owed by SOEs before 1998 in the region.'* These measures would further
exacerbate the fiscal condition of the central and provincial governments.

While the region had experienced increases in foreign trade, the total foreign trade volume
remained low compared with other regions. In 2006, the northeastern region’s total foreign trade
volume was only 3.9 percent of the nation, comparing with 20.7 percent in the Pearl River Delta
and 49.9 percent in the Yangzte River Delta. This figure is also less than one-third of Guangdong’s.
The actual utilization of FDI in the region was 12.2 percent of the national level. However, the
distribution of FDI was uneven in the region as Liaoning had 70.5 percent of those investments,
while Jilin and Heilongjiang only had 9 and 20.5 percent, respectively.

The revitalization program did not significantly improve, if not deteriorated, the conditions
of resource-dependent cities in the region. The economy of these resource-dependent cities had
relied on one type of natural resource. The right to exploit the natural resource typically had
belonged to SOEs in the cities. As the resources were exhausted after the revitalization program,
the resource-dependent areas experienced a hard time transforming into cities with diverse

economies. The reforms of SOEs also led to a large number of workers being laid off in these

14 Notification on the Tax Exemption of Enterprises of the Northeastern Industrial Base
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cities. Because workers employed by resource-based SOEs had nonsubstitutable skillsets, further
pressure was added to these workers’ reemployment opportunities.*® The high unemployment rate
in these cities contributed to poor economic conditions, which dampened the northeastern region’s
overall economic performance (Wang and Wei, 2006).°

These issues were reflected in the development gap between the northeast and the other
regions. Although the three provinces” GDP growth rates were higher than the previous decade,
the regional growth was still behind the nation as a whole. The share of the regional GDP in the
national economy still decreased from 11.1 percent in 2002 to 9.38 percent in 2008. In 2006, only
Liaoning’s growth was slightly better than the national average, while Jilin and Heilongjiang’s

economic growth was still below.

3. Multiple Synthetic Control Method

We test our analysis by employing the synthetic control method (SCM), which was
developed by Abadie and Gardeazabal (2003). Ideally, we would want to know what happened in
the Northeast region both with and without the revitalization plan. Clearly, however, we cannot
observe both scenarios. However, synthetic control can allow us to get quite close by creating a
weighted average of the areas that were not directly impacted by the treatment. This weighted
average synthetic is our counterfactual to the three Northeast provinces. We create the synthetics
by matching only on pre-treatment predictor data so that we can compare post-treatment outcomes.

Similar to how control provinces are given weights based on their ability to match the treated units,

> The average urban employment rate in the seven resource-dependent cities in Heilongjiang was 41.4 percent
in 2006.
16 There are 36 perfecture-level cities in the three provinces, 15 of those are resource-dependent cities.
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predictor variables are also weighted based on their ability to predict the three pre-treatment

provinces.

While most studies use the synthetic control method on just one treated unit, it is possible
to use this method when there are multiple treated units as well. Cavallo et al. (2013) first used
this methodology to measure the causal impacts of natural disasters on economic growth.*” The
average treatment effect is estimated by running a synthetic on each of the treated units (in our
case, Heilongjiang, Jilin, and Liaoning) and then averaging the actual outcomes and the synthetics.
The difference between these averages is the calculated average treatment effect. An advantage to
examining both the overall average treatment effect as well the individual effects is that we can
see how the revitalization plan impacted each region. Due to a variety of reasons, there will likely
be different impacts on each of the three provinces; simply put, the treatment effect is likely not
homogenous for each of the three treated units. For example, Liaoning has a much higher foreign
trade volume than the other provinces; Jilin has the least presence of state-owned enterprises in
the northeast region in terms of the absolute number of SOEs; Heilongjiang has a higher secondary
industry share among the three provinces.

A crucial preliminary step in running the synthetic control is to find a donor pool that could
contribute weight to the counterfactual. The most important step to note here is that these units did
not receive the same (or similar) treatment since doing so would bias our results. In our case, Inner
Mongolia partially received the policies of the revitalization program, so we drop this province.

Following two previous province-level studies using the synthetic control (Peng & Callais 2020;

17 This methodology has also been used to explain the economic and health impact of authoritarian, left-
populist leaders in Latin America (Absher et al. 2020).
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Zhou 2018), we use the comprehensive list of each of the remaining 27 provinces in Mainland
China (excluding Inner Mongolia). This donor pool can be found in Table Al.

We make a few key assumptions in our empirical methodology. Absher et al. (2020) point
out that two assumptions about the Multiple SCM are needed to claim the estimates to be causal.
First, the treatment cannot affect any of our control provinces. We address this by dropping Inner
Mongolia, a provincial-level region that partially received some of the impacts of this revitalization
plan. Second, the effects are only due to the treatment and not another simultaneous treatment.
While this is not testable, we find one confounding impact that also affected one of our units:
Heilongjiang. Batinti et al. (2021) examine the causal effect that an anti-corruption campaign had
on the province in the same year as our treatment date. We deal with this potential problem in two
ways. First, we soften the implications we get from this analysis in the province more than we will
for the other two provinces. Second, though, we point out that since this treatment is conflating
with the anti-corruption campaign, the reverse is true as well. Perhaps, some of the results found

in the aforementioned study are partially due to the revitalization plan.

We want to be able to give some sort of statistical significance in this analysis as well.
Following Cavallo et al. (2013), we use an in-place placebo test to find p-values. The p-values in
each post-treatment period is the percentage of regions with a higher ratio of pre-treatment RMSPE
divided by post-treatment RMSPE. We (falsely) give each unit in our donor pool the treatment and
then compare post-estimation results. Because these regions did not receive the treatment, the
results in our three treated provinces should be higher if the industrialization plan had a meaningful

causal impact.
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We now want to discuss the advantages and disadvantages of this analysis, especially
because another study has examined the same question using a different method: difference-in-
difference (Ren et al. 2020). They find that the revitalization plan had a large and significant impact
on GDP per capita in Northeast China. While difference-in-difference, especially when the
treatment date is the same year for all treated units, is a great method at addressing causal impacts,
we argue that the multiple synthetic control method is a better option. The synthetic control method
allows us to estimate the average treatment effect (much like difference-in-difference) and the
individual impact for each unit. There is likely a heterogeneous impact of this plan (perhaps due
to historical or cultural unobservables) on the three regions, so being able to assess those seem

important.

4. Data

Our data come from the National Bureau of Statistics in China (NBSC) from 1997 to 2008.
Our outcome variable of interest is gross domestic product (GDP) per capita.

Other than lagged outcome variables, we use nine predictor variables in the analysis. In
each synthetic, we include the investment share of GDP, construction share of GDP, consumer
price index (CPI), foreign trade per capita, household consumption per capita, government
expenditure as a share of GDP, government revenue as a share of GDP, the dependency ratio, and
college education. The summary statistics for our outcome and predictor variables can be found in
the appendix (Table A2).

As mentioned above, we include lagged outcome variables. Since we care about pre-
treatment fit, this could be easily achieved by including every lagged year in order to achieve a
close-to-perfect fit. As shown in Kaul et al. (2016), however, doing so would leave nearly zero

weight for the other predictor variables. We care about matching on variables that are not only the
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outcome, so this would be ideal. There is a trade-off between pre-treatment fit and weights being
assigned to other variables, so we include only two lagged outcome variables (GDP per capita in

1997 and 2002).18

5. Results
5.1 Separate Synthetic Control

We first run the synthetic on the three provinces individually. This way, we examine the
heterogeneous effect that this revitalization policy had on each province. We report the results
from the Multiple Synthetic Control analysis in the next subsection.

Figure 1 reports the comparison between Liaoning and the generated synthetic. It appears
that the synthetic Liaoning slightly outperforms the actual province. As shown in Table 1, the
synthetic largely consists of Hunan (64.8%) and Tianjin (22.1%). Beijing and Shanghai contribute
a combined 4.1% to the synthetic. While our figure finds a really nice pre-treatment fit between
the outcome variable of interest (Table 2), we do not achieve a great fit with two of the other
indicator variables: foreign trade per capita and household consumption per capita. We also report
the results from the placebo tests in Figure 2. It appears that the differing effects between Liaoning
and the counterfactual are not significantly different.

We next run the same analysis on Jilin. Here, it appears that there is no distinctive
difference between Jilin and the synthetic until five years post-treatment (Figure 3). There are a
few reasons this might be the case. First, it could be that the industrial policies put forth in the

region took a few years to have any sort of effect. However, it might also be the case that something

18 We run this analysis with other variables, and the main results do not change substantially. These results are
available upon request.
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else led to this difference in 2006 and beyond. Both are quite plausible results that cannot be
revealed using only this analysis.'® Four provinces contribute weights to the synthetic (Hubei,
61.8%; Chongqing, 20.3%; Xinjiang, 13.4%; Beijing, 4.5%). The predictor variables match up
nicely, aside from (again) foreign trade per capita and household consumption per capita (Table
3). Since the divergence between Jilin and the counterfactual is quite small, it is unsurprising that
our results seem to be insignificant in the account of the placebo tests (Figure 4).

Our final province, Heilongjiang, reveals similar results to that of Liaoning (Figure 5).
There appears to be a slight difference in outcomes post-treatment between the synthetic and the
province, with the counterfactual outperforming Heilongjiang. Four regions contribute weights to
this synthetic, with the vast majority coming from Xinjiang (75.7%), followed by Guangdong
(17.9%), Guangxi (5.8%), and Shanghai (0.6%). We find two variables that have a poor pre-
treatment fit: foreign trade per capita and investment as a share of GDP (Table 4). The placebo
test reveals largely insignificant results as well (Figure 6).

Overall, our results reveal no significant difference in outcomes between the synthetics and
our actual regions. In two cases (Liaoning and Heilongjiang), the synthetic outperforms the
provinces. Jilin, however, seems to beat the synthetic. While this reveals potential heterogeneity
treatment effects in the region, we also are not confident that these results are very statistically
significant (Table 5). The overall significance for Liaoning is 0.60, 0.56 for Jilin, and 0.92 for

Heilongjiang.

5.2 Multiple Synthetic Control

19 However, we are unaware of any policies or events occurring in the region that would lead us to believe the
latter is true.
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As the last test, we run a multiple synthetic control (MSC) analysis. Here, we take the
average outcomes for the treated units and compare them to the average outcomes of the control
units. Figure 7 reports the results from the MSC. We find small differences post-treatment
between the treated unit and the synthetic. Table 6 reveals that under no year (or in whole) are the
results statistically significant. Overall, it appears that the revitalization program put in place in
the Northeast region did not have a significant impact. However, the results are different for each

of the three provinces.

6. Conclusion

We evaluate a well-known place-based policy in China by using SCM in this paper. In
2003, the State Council initiated the Northeast Area Revitalization Program, removing an
agricultural tax, enhancing the urban social security system, facilitating foreign investments, and
restructuring SOEs in the region. We find, overall, that the revitalization program had a little
systematic impact on the provinces. The impacts within the three regions were heterogeneous, and
this is likely explained by the differences in the institutional environments of the three regions.
Our results suggest that place-based policies that do not account for the embedded institutional
environments within the area could fall short of expectations.

Our results suggest while the revitalization program intended to facilitate economic growth
in the northeast, the region’s institutional issues embedded in the planning economy were still far
from being completely solved. The economic structure in the northeastern region was quite rigid
and still dominated by the state-owned sector in a more market-oriented economy. The debt issue
of SOEs also remained a significant fiscal burden in the region, as both the central and regional

governments take no further steps regarding the occurring non-performing asset. The revitalization
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program did not significantly improve the economic conditions of resource-dependent cities in the
region, as the high unemployment rate persisted. By the 2010s, the three provinces’ economic
growth has become the slowest in the country. Some prefecture-level cities in the region have even
experienced negative economic growth.

Despite the revitalization program’s ineffectiveness, the State Council initiated the second
round of revitalization in 2016. The State Council acknowledged that the regional planning
economy remains problematic after the first revitalization program and emphasizes the need to
reform the state-owned and state-holding sectors. While it is similar to the 2003 program, the 2016
revitalization highlights the importance of incorporating the Belt and Road Initiative and focuses
more on regional cooperations (Li et al. 2016). We view the examination of the second round of

revitalization as promising avenues for future research.
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TABLES

Table 1: Donor Weights

Liaoning Weight
Beijing 3.1%
Hunan 64.8%
Tianjin 22.1%
Shanghai 1.0%
Jilin Weight
Beijing 4.5%
Chongging 20.3%
Hubei 61.8%
Xinjiang 13.4%
Heilongjiang Weight
Guangdong 17.9%
Guangxi 5.8%
Shanghai 0.6%
Xinjiang 75.7%

24



Table 2: Predictor Balance (Liaoning)

25

Predictor Variable Liaoning Baseline Synthetic
GDP per capita (1997) 8657.47 8668.01

GDP per capita (2002) 12986.49 13069.83
Industry (% of GDP) 43.534 35.477
Investment (% of GDP) 27.585 32.661
Construction (% of GDP) 4.960 5.410

CPI 99.967 100.637
Foreign Trade per capita 406.676 763.268
Household Consumption 419.333 4455.424



26

Government Expenditure (% of GDP) 11.153 10.724
Government Revenue (% of GDP) 6.817 6.553
Dependency Ratio 33.098 35.917
College Education 5.577 5.415
RMPSE 114.456
Table 3: Predictor Balance (Jilin)
Predictor Variable Jilin Baseline
GDP per capita (1997) 5572.07 5578.12
GDP per capita (2002) 8701.52 8699.81
Industry (% of GDP) 33.464 33.586
Investment (% of GDP) 30.283 38.150
Construction (% of GDP) 5.662 6.110
CPI 100.050 99.906
Foreign Trade per capita 94.739 199.310
Household Consumption 3325.500 3000.887
Government Expenditure (% of GDP) 13.621 11.139
Government Revenue (% of GDP) 5.713 5.860
Dependency Ratio 32.390 42.868
College Education 5.307 4.504
RMPSE 48.486

Table 4: Predictor Balance (Heilongjiang)
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Predictor Variable Heilongjiang Baseline
GDP per capita (1997) 7111.44 6924.67
GDP per capita (2002) 9538.95 9646.39
Industry (% of GDP) 47.970 31.107
Investment (% of GDP) 27.117 42.151
Construction (% of GDP) 5.263 7.825
CPI 100.000 100.404
Foreign Trade per capita 76.418 458.212
Household Consumption 3232.667 3246.689
Government Expenditure (% of GDP) 11.798 14.462
Government Revenue (% of GDP) 5.968 6.610
Dependency Ratio 32.177 46.736
College Education 4.451 6.243
RMPSE 100.171




Table 5: Placebo p-values

Liaoning
Year Estimate P-Value
2003 -766.36 0.20
2004 -2002.82 0.20
2005 -2265.19 0.28
2006 -2200.04 0.36
2007 -1935.61 0.60
2008 -1203.16 0.92
Overall - 0.60
Jilin
Year Estimate P-Value
2003 -32.17 0.84

28



2004 -117.20 0.68

2005 -94.44 0.88
2006 334.01 0.68
2007 968.45 0.56
2008 1647.70 0.48
Overall - 0.56
Heilongjiang
Year Estimate P-Value
2003 -476.76 0.28
2004 -450.65 0.48
2005 -555.25 0.72
2006 -943.47 0.60
2007 -1112.93 0.76
2008 -1020.90 0.92
Overall - 0.92

Table 6: Placebo p-values for Multiple Synthetic Control (Baseline)



GDP per capita

Year
2003
2004
2005
2006
2007
2007

Overall

Estimate

-425.10

-856.89

-971.63

-936.50

-693.36

-192.12

P-value
0.25
0.34
0.52
0.66
0.90
0.90

0.88
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FIGURES

Figure 1: Liaoning Synthetic
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APPENDIX

Table Al1: Full Donor Pool

Anhui
Beijing
Chonggqing
Fujian
Gansu
Guangdong
Guangxi
Guizhou
Hainan

Hebei

Jiangxi
Ningxia
Qinghai
Shaanxi
Shandong
Shanghai
Shanxi
Sichuan
Tianjin

Tibet
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Henan
Hubei
Hunan

Jiangsu

Xinjiang
Yunnan

Zhejiang
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Table A2: Summary Statistics

Variable Obs. Mean Std Dev Min Max
Treated provinces (3):

GDP per cap 36 13069.130 6226.222 5572.070  31676.890
Industry (% of GDP) 36 42.336 5.358 31.966 49.705
Investment (% of GDP) 36 38.410 15.224 24.892 78.413
Construction (% of GDP) 36 5.487 0.455 4.799 6.361
CPI 36 101.522 2431 96.800 105.600
Foreign Trade per capita 36 386.526 385.576 53.526 1678.652
Household Consumption 36 4792.833 1641.389 2735.000 9690.000
Government Expenditure (% of GDP) 36 13.972 2.527 8.758 18.550
Government Revenue (% of GDP) 36 6.549 1.146 5.320 9.921
Dependency Ratio 36 30.778 3.542 24.320 37.130
College Education 36 6.241 1.742 3.706 11.005
Donor pool provinces (27):

GDP per cap 324 13169.310  11275.430  2234.581  65716.300
Industry (% of GDP) 324 36.284 9.691 7.026 52.882
Investment (% of GDP) 324 42.599 11.629 23.292 79.495
Construction (% of GDP) 324 6.931 2.577 3.254 21.801
CPI 324 101.778 2.490 96.400 110.100
Foreign Trade per capita 324 1026.403 2279.249 14.760 15341.210
Household Consumption 324  4882.380 3603.587 1473.000 25167.000
Government Expenditure (% of GDP) 324 16.468 12.172 5.307 96.406
Government Revenue (% of GDP) 324 7.180 2.195 3.357 16.765
Dependency Ratio 324 41.794 7.916 15.250 64.490
College Education 324 5.537 4.727 0.091 30.127
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