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Abstract
Resource-based cities (RBCs) whose economies depend
primarily on exploiting and processing natural resources
usually have rigid, singular, and low-end industrial structures, which often cripples their ability to cope with external
disturbances such as international resource price fluctuations and economic downturns. This paper quantitatively
analyzes the economic resilience of RBCs in China in terms
of resistance and recoverability during the Asian financial
crisis and the global financial crisis. Furthermore, it identifies the main factors affecting resilience. There are four
main findings: First, RBCs were quickly and negatively
impacted by the Asian financial crisis, which suggests that
economic resistance was generally low during this period.
In the recovery period, while the rate of recovery was slow
at the beginning, economic recoverability improved after
2002. Economic resistance and recoverability were found
to have a strong negative correlation. Second, at the beginning of the global financial crisis, the economic resistance
of RBCs was generally high. However, after 2012, the number of cities that were severely affected by the economic
crisis increased rapidly. Third, economic resistance varied
across different types of RBCs. Coal-based and forestrybased cities had lower economic resistance, while oil &
gas-based cities were more resistant. RBCs in the Eastern
region generally had low economic resistance, while the
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economic resilience of recessionary cities was also low.
Finally, while factors affecting the economic resilience varied across the two economic cycles, we found that economic
development, labor conditions and, most of all, the industrial structure had a statistically significant negative effect
on economic resilience.

IN T RO D U C T ION

Resource-based cities (RBCs) depend primarily on the exploitation and primary processing of natural
resources, such as minerals, energy, and virgin forests. The industrial structure of RBCs is usually
rigid and singular, and at the lower end of the industrial chain. High unemployment, singular employment structures, ecological deterioration, and other social and eco-environment problems lead to
more internal disturbance in RBCs. Furthermore, the fluctuation of international resource prices can
further heighten the vulnerability of RBCs. RBCs in China have made momentous contributions to
the development of the national economy especially to large-scale industrialization, and flourished
under the planned economy (Li, Long, & Chen, 2013). In the 1980s, a recession occurred in many
RBCs, and economic difficulties persisted and grew in magnitude through the early 2000s, because of
a large number of state-owned resource enterprises going bankrupt (Tan, Zhang, Lo, Li, & Liu, 2016).
RBCs have become “problem areas” in China and the economic crisis in 1997 and 2008 further exacerbated the economic recession. The economic crisis, especially the global financial crisis in 2008,
had profound impact on China's economy and employment, and RBCs that rely on resource exports
were more affected. In China, the crisis led to a drop of 4.6% in the rate of GDP growth between 2007
and 2011, and some RBCs declined more. For example, The GDP growth rate of Ordos and Hechi
declined more than 10%, and the some RBCs even experienced negative growth. Therefore, how to
deal with the economic recession in RBCs has become an urgent problem to solve.
It appears the word “resilience” has become the new buzz word of the 2000s and 2010s; to a certain
extent, it has the same significance as the word “sustainability” did in the 1980s and 1990s (Faggian,
Gemmiti, Jaquet, & Santini, 2018). The concept of resilience was first developed in the fields of engineering and natural sciences to explain the capacity of systems to persevere when subjected to external shock disturbances (Folke, 2006). Nowadays, resilience is applicable to a variety of disciplines
with different meanings, functions, and relevance (Christopherson, Michie, & Tyler, 2010; Hassink,
2010), and is becoming popular in the field of economics, especially in urban and regional economics
and economic geography. The increasing frequency of financial crisis of economic systems in the
1980s has had great impact on regional economic growth (Eraydin, 2016). Different regions showed
different responses to recessionary shocks in different ways and also in subsequent recovery periods,
which has triggered much research studies on regional economic resilience, including conceptual
debates and empirical research. At the same time, it has sparked research attempting to identify the
underlying factors behind these differences, as well as whether it is possible to influence these factors.
Studies on resilience especially regional economic resilience provide a new perspective for recognizing economic growth and slowdown in RBCs. However, the research on how the regions react to the
economic crisis in China, especially in the “problem areas,” was not enough.
Therefore, using the framework of regional economic resilience to a recessionary shock, we quantitatively analyze the economic resilience of RBCs in China in terms of resistance and recoverability
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during the Asian financial crisis and the global financial crisis, and then identify the main factors
affecting economic resilience of RBCs in China. The remainder of the paper is organized as follows. In Section 2, a literature review on the economic resilience and its empirical research, especially on Chinese old industrial cities and RBCs, is presented. In Section 3, methods were introduced.
Subsequently, Sections 4 presents the main results, including the resilience of RBCs to financial crisis,
the resilience by type and main influencing factors. Based on these analysis, Section 5 summarizes the
major findings and discusses the main conclusions.

2

|

L IT E R AT U R E R E V IE W

With a multidisciplinary history, variants of resilience definitions have been developed, such as
engineering resilience, ecological/ecosystem resilience, and social-ecological resilience (evolution
resilience; Folke, 2006; Martin, 2012), and the definitions can be broadly divided into equilibrium
and evolutionary approaches. Equilibrium approach considers resilience as a return to preexisting
equilibrium point, namely engineering resilience or as a movement to a new state namely ecological
resilience. (Kitsos & Bishop, 2018; Walker, Holling, Carpenter, & Kinzig, 2004). The evolutionary
approach defined resilience as continuously adaptation to constantly changing conditions (Kitsos et
al., 2018; Martin, 2012). Disturbances or shocks are the basis of resilience research, and there are
almost endless lists of shocks the resilience research has deal with including natural disasters, global
economic crisis, policy transformation, and so forth. The disturbances can general divided into two
types, namely short-term shock and slow-burning challenge. Short-term shocks refer to sudden and
discrete events, usually including global economic crisis or trade war. Slow-burning challenges usually evolve more gradually, such as industrial, technological, and institutional structures (Boschma,
2015). Because of the global economic crisis, economic geographers usually more concerned about
short-term shocks, especially economic crises.
Recently, especially after the global economic crisis in 2008, an increasing number of studies have
scrutinized the economic resilience characteristics of different regions, such as Australia, Britain,
Turkey, and Italy, using indicators like GDP, employment and unemployment (Courvisanos, Jain,
& Mardaneh, 2016; Dubé & PolèSe, 2016). Most existing empirical studies examined recessionary
shocks as a disturbance to regional economic growth trajectories, and explored the responses of regions to these shocks. Davies (2011) proposed the concept of regional resilience and examined the
impact of the 2008–2010 downturn across regions in Europe. Martin (2012) developed the idea of
resilience and examined its usefulness as an aid to understanding the reaction of regional economies
to major recessionary shocks, and took British regions as exploratory example. Martin understood
economic resilience as a shock-induced process that can be divided into four components: resistance,
recovery, renewal, and reorientation. Resistance refers to the first direct response to a recessionary and
measures the intensity and the extent of the decline. In comparison, Recovery refers to the velocity
and degree of how the economy manages to bounce back from the downturn and return to its original
growth trend (see the framework in Figure 2). Empirical research on short-term shock often focused
on these two components and found some interesting results. Pudelko, Hundt, and Holtermann (2018)
found a possible negative relationship between regional resistance and recovery in German regions
during the Great Recession of 2008/2009, while Faggian et al. (2018) found that there is no significant
correlation between resistance and recovery in Italy.
Then some empirical research based on this conceptualization proposed by Martin measured the
economic resilience of different regions. Lagravinese (2015) investigated the economic crises that occurred in Italy between 1970 and 2011, focusing on particular the employment level and the different
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effects on the Italian regions. Angulo, Mur, and Trívez (2018) evaluated Spanish regions' resistance to
the economic crisis according to three main notions of resilience: adaptive, engineering, and ecological. Faggian et al. (2018) presented a preliminary evaluation of regional economic resilience, focusing
on resistance and recovery, in the case of Italian regions. The relationship between resistance and
recoverability was a controversial issue and caused some debate. Faggian et al. (2018) found that there
was no significant correlation between resistance and recovery; Martin, Sunley, Gardiner, and Tyler
(2016) found that there has been a positive relationship between resistance and recoverability across
regions in UK; while Tan et al. (2017) found that they had a strong negative correlation in Northeast
China. In short, economic resilience in terms of the global economic crisis has sparked wide-ranging
debate in Europe and other Western countries, however, the research of economic resilience in China
especially on Chinese old industrial cities and RBCs was still very limited.
The regional economic resilience responding to recessions is determined by a complex array of
factors (e.g., labor, structure, relatedness, technological coherence, policy, and the quality of government; Ezcurra & Rios, 2019; Rocchetta & Mina, 2019). These factors shape the vulnerability of a
region's economy to recessionary shocks, its resistance to such shocks, also including its adaptability
and its recoverability (Martin et al., 2016). The role of geography in regional resilience research to
bring the key research motive: why some factors have more impacts on resilience in some regions
while others not in elsewhere. Martin and Sunley (2015) proposed a determinant framework from industrial and business structures, labor market conditions, financial arrangement, government arrangement, and agency and decision making. Eraydin (2016) analyzed factors that distinguish the different
categories of resilience in terms of vulnerability, resources, adaptive capacity, policies, and measures
of support. Martin et al. (2016) found that economic structures have some influence on the resistance
and recoverability of certain regions. Empirical results in Italy suggest that regions with higher percentages of public employees and service industries were better able to “resist” the negative phases of
the economy (Lagravinese, 2015), while Di Caro (2015) argued that regions having a larger industrial
sector show stronger resistance to shocks than others with less manufacturing activity. Other possible
determinants, such as location, policies, age structure of local firms, wage costs, and workplace culture, have aroused scholars' attention (Kitsos et al., 2018). In general, the determinants of economic
resilience vary across different areas and even different economic cycles, but the research so far has
mainly focused on Western countries. Therefore, whether and how European and other Western countries' respond to recessionary shocks and its mechanisms can be adapted to China is a topic worthy of
further investigation.
Because natural resources in RBCs are typically non-renewable, a resource-based city's economy
inevitably proceeds through a process of exploration, exploitation, high yield, and ultimately exhaustion. Therefore, since the late 20th century, the sustainable development discourse has become hegemonic in the field of RBCs (Tan et al., 2016; Zhang, Yu, & Wang, 2011). Most empirical research
focused on the measure of sustainable development capacity, urban transition, and economic revitalization (Hu, 2017; Hu & Hassink, 2017a; Hu & Yang, 2018; Li, Lo, & Wang, 2015; Li, Lo, & Zhang,
2019), furthermore, the research on economic resilience of RBCs in China was insufficient. Hu and
Hassink (2017b) developed a novel conceptual framework of adaptation–adaptability to understanding of long-term uneven resilience and used it to explain the different resilience between Zaozhuang
and Fuxin in China. And then drawing on the institutional change and path development concepts,
explained how different modes of institutional change shaped path development processes in relation
to economic resilience and taking two Chinese mining cities as example (Hu & Yang, 2019). Guan
et al. (2018) developed an analytical framework for the industrial structure evolution of old industrial
cities, and took Shenyang as an example. Li, Zhang, and Li (2019) examined regional economic
resilience of Liaoning Province in China in terms of resistance and recoverability. Tan et al. (2017)
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quantitatively analyzed the economic resilience of RBCs in Northeast China in terms of resistance
and recoverability. They draw the familiar conclusion that the regional economic resilience was low
and its economy was more vulnerable to external shocks in Chinese old industrial cities and RBCs.
The effect of specialization on regional development has become an important issue for economic
geographers. A recurring theme is that, other things being equal, a diverse or varied economic structure confers greater regional resistance to shocks than does a more specialized structure (Martin et al.,
2016). Therefore, with singular industrial structures, RBCs are likely to have low economic resilience.
Previous research showed that the RBCs in Northeast China demonstrated poor resistance during
two economic recessions (Tan et al., 2017). These existing researches were very much case-based
highlighting the role of industrial structure, state policy, SOEs, institutions, lacking macro view on all
Chinese RBCs; however, quantitative method of studying resilience has been rarely used to examine
Chinese “problem regions” more broadly and we do not know too much about the key impact factors
in China's RBCs in general. Therefore, quantitative research on the economic resilience of RBCs in
China is imperative; clarifying the characteristics of resilience and its determinants, then proposing
differentiated measures becomes an urgent problem.

3
3.1

|

M ET H OD S

|

Study areas and date

According to the Plan of Sustainable Development for RBCs in China (2013–2020) issued by the
State Council, there are 262 RBCs in the country, including 126 prefecture-level cities, 62 countylevel cities, 58 counties, and 16 municipal districts. Given the availability of data, 114 prefecture-level
cities are selected in this paper in the second economic cycle. However, because of the adjustment of
administrative districts, only 82 cities are selected in the first cycle. RBCs are divided into six types,
including forestry-based, coal-based, oil & gas-based, nonferrous metal-based, ferrous metal-based,
and non-metal based cities, based on the types of resources. They are then further distinguished by
four categories, including growing, mature, recessionary, and regenerative cities, based on the Plan
of Sustainable Development for RBCs in China (showing in Figure 1). From resources types, nearly
half of the cities (43.9%) are coal-based cities, followed by nonferrous metal-based (17.5%), ferrous
metal-based cities (11.4%), non-metal based (11.4%) with oil & gas based (8.8%), and forestry-based
cites (7.0%) comprising the smallest group. There are 62 mature cities accounting for 54.4% of cities,
followed by the recessionary (20.2%), regenerative (13.2%), and growing (12.3%) cites, respectively.
All the original data were from the China City Statistical Yearbook from 1995 to 2017, and some
missing data were supplemented by statistical yearbooks in each city. Basic urban vector data were
obtained from the Institute of Earth System Science's data sharing platform (http://www.geodata.cn).

3.2

|

Methods

There is no single agreed approach to analyzing regional resilience to economic cycles, constructed
as recessionary and subsequent recovery (Martin et al., 2016). Martin (2012) provides a useful and
simple framework of analysis by defining resilience as a process with different phases, namely resistance, recovery, reorientation, and renewal (Figure 2). There are various factors that shape a region's
reaction to a major recessionary shock. Such factors will include the regional economy's prior growth
performance, innovation system, economic structure, governance, and so on. This study focuses on
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The location of 114 resource-based cities in China

measuring two of the four dimensions of resilience, namely resistance and recoverability. The resistance means the degree of sensitivity or depth of reaction to the crisis and the recoverability means the
speed and extent of regional economy recovery from the crisis. Our research focuses on how regions
react to recessions from peak to trough, as well as how they recover from trough to peak, examining
the factors that determine their economic resistance. Furthermore, in our research, we will not only
measure the value of resistance and recoverability, but also consider the rate of recession and recovery.
Several different methods were used to measure economic resilience in term of economic resistance and recoverability. Martin (2012) used the sensitivity index to measure regional resistance and
recoverability. The path of the national economy as a whole is taken as the expected change of regions.
Then the expected economy change in region r during a recessionary period or recovery period, say
of duration k periods, would be given as:

(ΔErt+k )expected = ENt+k − ENt

(1)

where (ΔErt+k )expected is the expected recession or recovery value of national output, then ENt is the
output growth rate of nationwide at starting time t, the base years, and ENt+k is the output growth rate
of nationwide at time t + k, the end years. Then, the cities' economic resistance and recoverability can
be expressed as follows.

FIGURE 2

Speed and degree of recovery
of regional economy from a
recessionary shock

Determinants

Re-orientation
Extent of re-orientation and
adaptation of regional
economy in response to
recessionary shock

Recovery
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growth path or hysteretic shift
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where ΔErRecession is the recession value of region r from time t to t + k, and ΔEr
is the recovery
value of region r from time t to t + k. When the value of Resisr was positive, it indicated that the city's
economy declined more slowly than the national economy during recession period. Then we can
conclude that this RBC was more resistant to recession. When the value of Recovr was positive, it
indicated that the region's economy grew faster than the national average during the recovery period,
and demonstrating more recoverability. In this research, we will examine the economic resistance and
recoverability in different years from peak to trough, then to peak, and examine not only the value but
also the rate of economic resilience.
Due to the discontinuous spatial distribution of RBCs, this paper does not consider spatial correlation characteristics. A multiple regression model was applied to identify and investigate the major
determinants of economic resistance of RBCs during two economic cycles. The dependent variable is
the economic resistance and recoverability, which is considered to be influenced by the explanatory
variables of economic development, industrial structure, labor conditions, and so on. The multiple
regression model is shown in Equation (4).
Recovery

Y = 𝛽 0 + 𝛽 1 ∗ X1 + 𝛽 2 ∗ X2 + … + 𝛽 n ∗ Xn + e

(4)

where 𝛽0 is a constant, which is the estimated value of the dependent variable when the respective variables are equal to 0. 𝛽1 ,𝛽2 , … ,𝛽n is the partial regression coefficient, and its detailed variable selection
will be discussed in Section 3. When 𝛽n > 0, it means the independent variable Xn has a positive effect
on the economic resilience. e is a residual.

4
4.1

|

R E S U LTS

|

Major recessionary shocks in China

This studies focused on the two most recent recessions (the Asian financial crisis and the global financial crisis). Previous studies have usually used either employment or economic output (e.g., gross
domestic product, GDP) data to measure economic resilience (Brakman, Garretsen, & Marrewijk,
2015; Doran & Fingleton, 2015). Employment has continually grown in China and is less affected
by economic recession because of the dominant position of state-owned enterprises who offer secure
employment (Yu, 2014). Furthermore, in most cities, employment data are incomplete because only
the urban employment data are available. Therefore, this study selects output data (GDP) to measure
economic resilience. The GDP in RBCs experienced roughly the same development trend as China,
which declined from 1997 to 1999; recovered in the following years; peaked in 2007; declined again
in 2008, recovered briefly in 2010; and declined again; and after 2012 was stable. The brief recovery
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in 2010 was mainly caused by a 4 trillion CNY investment plan which was proposed in 2008 to cope
with the economic crisis and prevent rapid economic recession by promoting livelihood, infrastructure, ecological environment construction, and totaling 10 measures. As the RBCs also affected by
this plan and the economic trajectory experienced a similar trend to China, and the plan ended in 2010,
therefore, we also consider this time a recessionary period. In short, we define the period from 1996
to1999 and 2007 to 2016 as a recession period and 1999 to 2007 as a recovery period.

4.2

|

The resilience of RBCs to financial crisis

As a first step, we calculated economic resistance and recoverability for each RBC in two economic
cycles. As we cannot present a table with the values for all RBCs from 1997 to 2016, we selected
some maps of interest (Figures 3, 4, 6) to present the economic resilience in two economic cycles. The
green represents values higher than the national average, and the red represents values lower than the
national average.
In the recessionary period of the first economic cycle (Figure 3), we found that RBCs were quickly
affected by the economic downturn, and economic resistance was generally low. In 1997, 57 RBCs
had lower economic resistance than the national average, and the average value was −3.67. By 1999,
68 cities had lower-than-average economic resistance, however, the average value rose slightly to
−2.43. From the spatial distribution aspect, cities with high resistance were randomly distributed, and
the effect of spatial agglomeration was not significant. In short, the RBCs suffered quick economic
recessions during the Asian financial crisis, and economic resistance was low.
During the recovery period of the first economic cycle, some interesting insights could be drawn
from looking at these maps (Figure 4). First, in 2000, there were 37 cities whose economic recoverability was higher than the national average, and more than half of the cities' economic recoverability
was lower than the national average, which indicated the economic recovery rate of RBCs was slow,
and they were deeply affected by the economic recession. Second, after 2002, the recoverability increased rapidly; only 24 cities showed less recoverability than the national average, and the mean
value reached 2.43. The mean value peaked at 2.64 in 2004, and only 10 cities had values lower than
the national average. From here, economic recoverability began to slowly decline, reaching 1.02 in
2007. Third, cities with high recoverability were also randomly distributed.

FIGURE 3

The economic resistance of RBCs to the Asian financial crisis
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The economic recoverability of RBCs to the Asian financial crisis
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FIGURE 5

The economic resistance and recoverability of RBCs to the Asian financial crisis

The scatterplot of economic resistance and recoverability in the first economic cycle is presented
in Figure 5. We find that economic resistance and recoverability had a strong negative correlation, and
the correlation coefficient was −.673, which was significant at a 99.9% confidence level, indicating
that the cities with high resistance tended to demonstrate weak recoverability, whereas cities that
suffered from deep recessions typically rebounded at a faster pace. This finding maybe against the
arguments of Martin et al. (2016) that there has been a positive relationship between resistance and
recoverability in UK, however, in his research, there are also some certain regions tend to display weak
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The economic resistance of RBCs to the global financial crisis

or strong recoverability regardless of their resistance to recession. The reason for this phenomenon
may be related to the method of economic resilience. In Figure 5, only the value of resistance and recoverability were measured, not considering the rate of recession and recovery, therefore, the value of
recoverability was calculated from 1999 to 2007, and most RBCs had recovered from the recession, So
the regions who suffered deep recession from 1996 to 1999, usually had high economic recoverability.
Based on the values of economic resistance and recoverability, 82 RBCs could be categorized according to four types: high resistance–high recoverability type, high resistance–low recoverability type,
low resistance–high recoverability type, and low resistance–low recoverability type. The majority
of the cities, 58 RBCs, belonged to the low resistance-high recoverability type. In addition, 19 cities
could be categorized as low resistance–low recoverability, and only six cities, including Huainan and
Tongling, belonged to high resistance–high recoverability type.
At the beginning of the global financial crisis, the economic resistance of RBCs was generally
high, and most cities' resistance was higher than the national average from 2008 to 2012 (Figure 6).
There were only 18 cities whose economic resistance was lower than the national average, and the
mean value of economic resistance from 2008 to 2012 was 0.69, 0.61, 0.93, 0.65, and 0.53, respectively. In terms of spatial distribution, cities with low resistance showed obvious spatial agglomeration at the beginning of the economic crisis. In 2008, the low-value areas were mainly concentrated
in Shanxi Province, and since then, cities in Inner Mongolia and Jilin Province have appeared to be

12
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deeply affected by the crisis. Overall, RBCs showed high economic resistance at the beginning of the
global financial crisis.
This was because the impact of the external crisis on RBCs was relatively small compared with
coastal cities due to their remote location. More importantly, the most direct impact of the 2008 economic crisis was the decline in exports, which had a huge impact on China's manufacturing industry.
In 2009, the exports value was 12.02 billion USD, which was declined by 16% comparing with 2008,
and the manufactured goods accounted for nearly 95%. The manufacturing industry and export destinations were mainly concentrated in the Eastern coastal provinces and cities. Therefore, the effect of
economic recession on RBCs was small at the beginning of crisis. Another important factor is that,
since the end of 2008, the state has implemented a 4 trillion investment plan in response to the global
financial crisis, mainly focusing on the livelihood projects and construction of major infrastructure
including transportation infrastructure, railways, and highways. The investment of livelihood projects
account for about 44%, and the construction of major infrastructure accounted for about 23%. All of
these investment has significantly strengthened the resilience of RBCs.
From 2012, the number of cities that were severely affected by the economic crisis increased rapidly. In 2013, 54 cities had lower-than-average economic resistance, which grew to 60 in 2016. The
mean value of economic resistance from 2013 to 2016 was −0.014, −0.083, −0.198, and −0.119,
respectively, lower than the national average, indicating the impact of the economic crisis on RBCs
was significantly delayed. The drop in economic resistance after 2012 can be attributed to the stop
of national investment stimulus policy. In addition, China's manufacturing industry was greatly impacted by the economic crisis, and RBCs were inevitably affected by the weakening demand for raw
materials. After 2014, the economic resistance of RBCs dropped further, mainly due to the decline
in exports. Furthermore, China proposed a structural supply-side reform, and proposed a de-capacity
policy for steel, coal, coal and electricity industries, shutting down a large number of small and medium-sized enterprises, which had huge impact on the economy of RBCs. In terms of spatial distribution, cities with low resistance still showed obvious spatial agglomeration, being mainly distributed in
Shanxi, Inner Mongolia, and Northeast China. This is closely related to the high proportion of RBCs
in these regions and their high dependence on mineral resources.

4.3

|

The resilience of RBCs by type

We calculated the mean value and standard deviation of the economic resilience of RBCs in the
Eastern, Central, Western, and Northeastern regions, and the results show in Table 1. In the first economic cycle, RBCs in the Central and Eastern regions displayed low economic resistance, while cities
in the Western region had the highest economic resistance, and the Western region had the smallest
TABLE 1

Average values of resistance and recoverability for RBCs in different regions
Recession (1996–1999)

Recovery (1999–2007)

Recession
(2007–2016)

Mean

SD

Mean

SD

Mean

SD

Northeast China

−1.68

1.90

1.12

0.98

0.19

0.94

Eastern region

−2.78

1.83

1.28

0.86

0.18

0.22

Central region

−3.66

1.40

1.42

1.01

0.33

0.41

Western region

−1.12

0.39

1.56

0.96

0.48

0.38
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standard deviation, indicating that the fluctuation of economic resistance was minimal. In the recovery period, the difference in the mean values between the four regions was not large, and the Central
region had the highest value, which is highly related to the deep economic recession that occurred in
this region. In the second economic cycle, the Eastern region had the lowest economic resistance, followed by the Northeast and Central regions, and the Western region continued to have high economic
resilience. The standard deviation of economic resistance in the Northeast region was highest, while
the Eastern region was the lowest. This was mainly due to the high economic resistance at the beginning of the crisis in Northeast China, with an obvious decline due to a major recession of the regional
economy since 2013.
Based on the types of resources, the RBCs were divided into six types, and the mean values of
economic resistance and recoverability for each type are given in Table 2. First, in the first economic
cycle, oil & gas-based cities had the highest mean value for economic resistance and the lowest mean
value for recoverability, and coal-based cities had the lowest resistance and the highest recoverability. This was highly consistent with previous research results suggesting that economic resistance
and recoverability had a strong negative correlation. Then, in the second economic cycle, economic
resistance was generally high, and the gap between various types of cities was not particularly large,
among which non-metal based cities had slightly higher values, while nonferrous metal-based, forestry and coal cities had lower values. In general, coal-based and forestry-based cities displayed lower
economic resistance, while oil & gas-based cities displayed high economic resistance in the two economic cycles.
The mean values of resistance and recoverability for growing, mature, recessionary, and regenerative cities were calculated and given in Table 3. In the first economic cycle, growing and regenerative
TABLE 2

Average values of resistance and recoverability for RBCs by resource type
Recession (1996–1999)

Recovery (1999–2007)

Recession
(2007–2016)

Mean

SD

Mean

SD

Mean

SD

Coal-based

−3.31

2.13

2.32

1.23

0.27

0.50

Nonferrous metal-based

−1.74

0.78

1.59

1.15

0.21

0.49

Oil & gas-based

−0.85

0.34

0.10

1.74

0.36

0.51

Forestry-based

−2.48

2.50

0.10

0.32

0.21

0.48

Ferrous metal-based

−1.35

0.49

0.48

1.15

0.38

0.29

Non-metal based

−1.87

0.07

0.68

0.66

0.66

0.34

TABLE 3

Average values of resistance and recoverability for RBCs by development stages
Recession (1996–1999)

Recovery (1999–2007)

Recession
(2007–2016)

Mean

SD

Mean

SD

Mean

SD

Growing

−1.67

2.51

2.21

1.01

0.34

0.47

Mature

−2.91

1.15

1.39

0.74

0.37

0.37

Recessionary

−3.25

3.42

1.73

1.16

0.28

0.64

Regenerative

−1.94

0.98

0.90

1.66

0.24

0.44
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cities had high economic resistance, and the standard deviation of the regenerative cities was the
smallest, indicating that the regenerative cities had a better ability to cope with economic recession,
and the volatility between each year was small. The mean value of recessionary cities was the lowest,
which is mainly due to the gradual depletion of mineral resources, as well as the lack of alternative
industries. Therefore, cultivating new economic growth points has become an urgent priority for recessionary cities. The characteristics of economic recoverability were generally opposite to resistance;
growing and recessionary cities displayed high values, followed by mature and regenerative cities. In
the second economic cycle, the resistance of different types of cities was generally high, and the gaps
between the various types of cities were small, among which growing and mature cities were slightly
higher, while recessionary regenerative cities were lower. In short, the economic resilience of recessionary cities was generally low during the two economic recessionary periods, highlighting the need
for cities to urgently identify new areas of economic growth.

4.4

|

Influential factors

Based on previous studies, this paper selected nine indicators to analyze the influential factors of
economic resilience. We selected per capita GDP of base year which may reflect the economic development. Then we selected the proportion of employed persons in resource industries, industrial
diversity, and the proportion of industrial output above designated size in GDP, and these indicators
can explain the effect of industrial structure to some extent. Industrial diversity was calculated by
using an entropy index based on the regional sector employment data. Then we selected unemployment rate and the proportion of employees in the secondary and tertiary industries which can represent
the labor conditions from employment rate and structure. Furthermore, we analyzed the effect of the
ratio of foreign direct investment to GDP and the ratio of local fiscal revenue to GDP, the ratio of
foreign direct investment reflecting the impact of foreign investment, and the ratio of local fiscal revenue reflecting the impact of state investment. Finally, the ratio of fixed asset investment to GDP was
selected which can express the ability of governance.
We analyzed the factors that influenced the economic resilience of RBCs utilizing a multiple linear
regression modeling approach, and the regression results for economic resilience are shown in Table
4. In this paper, the fits were tested by the analysis of variance (F-test) and accuracy was assessed
based on the coefficient of determination (R2). We found that factors affecting economic resilience
varied across the two economic cycles, and the reasons behind this shift may be two-fold. First, the
nature of the two financial crises is not the same. Asian financial crisis was a regional crisis, while
the effect of the second recession was global, and then the main determinant may be various. Second,
the responses of local to economic shocks also vary according to the feature of recessions. During
the second recession, The F-test indicated that the model well fitted the data (F = 4.41), although its
explanatory power was low (R2 = 0.28). However, in the first economic cycle, the F-tests in the two
regression models were not all significant, which indicate that the models were not fitted well. In the
second economic cycle, the results showed that X2 was significant at a 99.9% confidence level, X4
was significant at a 99% confidence level, and X1, X3, X6 were significant at a 90% confidence level.
In short, we could conclude that economic development, labor conditions, and, most of all, industrial
structure had a significant effect on economic resilience.
During the second economic cycle, the proportion of employed persons in resource industries had
the strongest negative impact on the economic resilience of RBCs. Cities with a high proportion of
employed persons in resource industries like Qitaihe, Huaibei, Yangquan, Kelamayi, and Jinchen all
had low economic resilience. This was related to the fall in resource prices after 2008. Furthermore,
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Multiple linear regression results of impacts on economic resilience
Standardized coefficients

Indicators
Per capita GDP (104Yuan), X1

Resistance
(1996–1999)
0.05

Recoverability
(1999–2007)

Resistance
(2007–2016)

−0.33

−0.19*

Proportion of employed persons in resource
industries (%), X2

−0.17

0.14*

−0.27***

Industrial diversity, X3

−0.27

0.08

−0.24*

Proportion of Industrial output above designated size
in GDP (%), X4

0.27

0.13

−0.33**

Unemployment rate (%), X5

0.32*

−0.17

Proportion of employees in the secondary and
tertiary industries (%), X6

0.08

−0.19

0.21*

Ratio of foreign direct investment to GDP (%), X7

0.03

−0.01

0.06

−0.03

Ratio of local fiscal revenue to GDP (%), X8

−0.15

0.23

−0.12

Ratio of fixed asset investment and GDP (%), X9

−0.07

−0.11

−0.08

Constant

−0.23

0.84

1.57*

R2

.15

.17

.28

F

1.35

1.63

4.41***

***p < .001; **p < .01; *p < .05.

the reason could relate to the policy of cut capacity, which caused large numbers of mines and enterprises to shutdown. The proportion of industrial output above designated size in GDP also had a
strong negative effect. This was primarily because enterprises in RCBs were usually state-owned,
and economic vitality was relatively low. Per capita GDP also had a negative effect on economic
resilience, which indicated that regions with high per capita GDP experienced more recession. The
regions with high per capita GDP were mainly located in the South and East of China, while the low
areas were located in the West and Northeast of China, where the economic encounter deeper recession. Although the regression results show that industrial diversity has a negative effect on economic
resistance, however, the correlation between the two factors was not significant, so we conclude that
the effect of industrial diversity on economic resilience was not significant. Finally, only did the
proportion of employees in the secondary and tertiary industries have a positive effect on economic
resilience.

5

|

CO NC LUSION S A N D D IS C USSION

The paper analyzed the economic resilience of RBCs in China in terms of resistance and recoverability during the last two economic cycles, examining the main determinants of economic resilience.
We drew four main conclusions: First, RBCs were immediately affected by the Asian financial crisis
and their economic resistance was generally low. In the recovery period, the economic recovery rate
was slow at the beginning, but economic recoverability was generally high after 2002, while economic resistance and recoverability had a strong negative correlation. Second, at the beginning of
the global financial crisis, the economic resistance of RBCs was generally high, and, after 2012, the
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number of cities being severely affected by the economic crisis increased rapidly. Third, economic
resistance varied across the different types of RBCs. Coal-based and forestry-based cities had lower
economic resistance, while oil & gas-based displayed high economic resistance. RBCs in the Eastern
region generally had low economic resistance, and the economic resilience of recessionary cities was
also low. Finally, the factors affecting economic resilience varied across the two economic cycles.
Economic development, labor conditions and, especially, the industrial structure had a significant effect on economic resilience, while most other factors had a negative effect.

5.1

|

Economic resilience characteristic of RBCs in China

The results showed that RBCs had low resistance during the two recessions from peak to trough,
which was consistent with previous research on the economic resistance of RBCs in Northeast China
(Tan et al., 2017), and is also consistent with other previous research by Li, Zhang, and Cheng (2009)
and Su, Zhang, and Li (2008) who found that the economies of mining cities are vulnerable to external
shocks, especially the resource-depleted mining cities. We found that coal-based and forestry-based
cities had lower economic resistance, while oil & gas-based cities had high resistance. Furthermore,
we gained new insights in regards to the rate of recession and recovery. Our research found that RBCs
were immediately affected by the Asian financial crisis and recovered slowly. However, at the beginning of the global financial crisis, the economic resistance of RBCs was generally high, with their
resistance declining slowly. Previous research has usually focused on the values of economic decline
from peak to trough, as well as the values of recovery from trough to peak, however, the rate of recession and recovery has been ignored. For example, Tan et al. (2017) concluded that the economic
resistance of RBCs in Northeast China was generally poor, however, they did not examine the rate of
economic decline and recovery.

5.2

|

Main determinants of economic resilience in RBCs

We obtained similar results to previous research suggesting that the main influential factors affecting resilience varied across the two economic cycles. This finding also supports the view that local
responses to economic shocks vary according to the specific origins and characteristics of each recession (Martin & Sunley, 2015). In our research, per capita GDP had negative effects on economic
resistance during the global financial crisis. This result is in accordance with Lee's (2014) findings
where places with higher unemployment rates had a smaller crisis impact than places with lower
rates, and Kitsos and Bishop (2018) also found that regions in Great Britain with greater employment
rates prior to the crisis exhibited the greatest employment losses in the subsequent period. Another interesting finding is that we found that both the proportion of employed persons in resource industries
and the proportion of industrial output above the designated size in GDP had a negative impact on the
economic resilience of RBCs. This outcome could be viewed in terms of innovation. This innovation
may be called regional innovation which is conceived broadly as embracing both the effective social,
organizational, and institutional capacities for innovation in a region, as well as its technological
research and development. Since cities with a high proportion of resource industries and enterprises
above the designated size are usually viewed as being less innovative. The importance of innovation
for long-term economic growth and regional development has been well established, and Bristow
and Healy (2018) found that the stronger the innovation performance of a region, the more likely it
is to be resilient to an economic crisis. When discussing quantitative findings about impact factors
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affecting resilience, we could not ignore the effect of state, particularly at the national level, just as
discussed below.

5.3

|

The national policies and economic resilience

In our research, we found that the effect of governance in terms of fixed asset investment on economic
resilience was not significant, however, national policies had a significant impact on the economic
resilience of RBCs, especially in the second economic cycle. At the end of 2008, the state carried out
a 4 trillion investment plan, which, to some extent, led to higher economic resilience at the beginning of the economic cycle. After 2014, the economic resistance of RBCs dropped quickly, mainly
because of the proposed de-capacity policy, which further exacerbated the economic recession in
RBCs. Policies should help to stabilize the economy in responding to financial crises by creating binding commitments. Wink (2014) classified political activities into three types (short-term reactions,
mid-term measures, and mid-term preventive activities) by their approach to strengthening regional
economic resilience. Wang and Lu (2009) claimed that the 4 trillion investment plan worked to stabilize the economy and society in the short term, however, it may hinder China's economic growth
and market-oriented reform in the long term. Therefore, reforms should focus on increasing labor
mobility and public investment to strengthen emerging technologies and new market infrastructure,
support local civil engagement, diversify processes in leading economic sectors, and bridge technological platforms (Wink, 2014). In addition, affected by the de-capacity policy, RBCs, especially coal
cities, have suffered direct and huge impacts, leading to the decline of leading industries that have
subsequently suffered from deep recession. Taking Baishan, a coal-based city, as example, affected
by the de-capacity policy, the coal industry suffered a direct and huge impact. The contribution of
the industrial output value of the coal industry fell from 27.4% in 2014 to less than 3% in 2016, and
tax revenue of coal industry dropped from 635 million yuan in 2014 to 97 million yuan in 2016, and
then more than 9,000 unemployed workers need to be resettled (Data from the of Statistics Bureau of
Baishan). Undoubtedly, the de-capacity policy should improve the industrial structure and economic
quality of RBCs in the long run. However, ensuring the stability of cities' short-term economic growth
is of utmost importance.

5.4

|

Theoretical implications and further study

Overall, our research has gone some way to address the lack of empirical research in China on economic resilience, especially on the RBCs. What clearly emerges from our contributions are the heterogeneity of economic resilience to different crises and its main determinant, and there are several
theoretical implications of China's case study. First, problem areas, especially with a single structure
in China, usually are affected by the economic downturn more severely, and show strong regional
differences. Therefore, more attention should be paid to the development of these areas. Second, the
main factors affecting regional resilience changed in different regions and different crises, but the
proportion of resource industries always has a negative effect on regional resilience, therefore, industrial transformation is the key to the transformation of RBCs. Finally, under the market economy
system in China, the state especially at the national level play an important role in regional development, especially on how to deal with the economic recession, and this administrative force is often
stronger than in Western countries. Therefore, scientific policy making is the key to improve regional
economic resilience.
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Although some progress has been made in this paper, there are several inadequacies and possible extensions for the future. First, the paper mainly focused on the impacts of external crises. But
what about the response of RBCs to internal crises, such as resource exhaustion, policy shifts, and institutional problems, and this is a complex and interesting question needing further research. Second,
this research measured the economic resilience based on the GDP data, and more complex data need
to be used, such as employment data, financial data, and more detail Industry data. And then different
data can be used for mutual verification of the main conclusions. Finally, though many research questions were answered in this paper, more detailed research on economic resilience of RBCs in China
is needed. For example, areas where more research is needed include the relationship between industrial structure, quality of government, relatedness, technological coherence, and regional economic
resilience of RBCs in China, which may propose more detail policy implication for the development
of RBCs.
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