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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 struc-
tures, which often cripples their ability to cope with external 
disturbances such as international resource price fluctua-
tions 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 iden-
tifies 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 begin-
ning of the global financial crisis, the economic resistance 
of RBCs was generally high. However, after 2012, the num-
ber of cities that were severely affected by the economic 
crisis increased rapidly. Third, economic resistance varied 
across different types of RBCs. Coal-based and forestry-
based 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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1 |  INTRODUCTION

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 em-
ployment 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 ex-
acerbated 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 en-
gineering and natural sciences to explain the capacity of systems to persevere when subjected to ex-
ternal 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 recogniz-
ing 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 quan-
titatively analyze the economic resilience of RBCs in China in terms of resistance and recoverability 

Number: 17XLR004; Project Funded 
by the Priority Academic Program 
Development of Jiangsu Higher Education 
Institutions, Grant/Award Number: PAPD; 
University Science Research Project of 
Jiangsu Province, Grant/Award Number: 
19KJB170012

economic resilience of recessionary cities was also low. 
Finally, while factors affecting the economic resilience var-
ied across the two economic cycles, we found that economic 
development, labor conditions and, most of all, the indus-
trial structure had a statistically significant negative effect 
on economic resilience.
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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 fol-
lows. In Section 2,�a literature review on the economic resilience and its empirical research, espe-
cially 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 |  LITERATURE REVIEW

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 usu-
ally 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; DubØ & PolŁSe, 2016). Most existing empirical studies examined recessionary 
shocks as a disturbance to regional economic growth trajectories, and explored the responses of re-
gions 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 oc-
curred 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 ecologi-
cal. 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 govern-
ment; 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 in-
dustrial and business structures, labor market conditions, financial arrangement, government arrange-
ment, 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 per-
centages 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 cul-
ture, 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 coun-
tries’ 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 exhaus-
tion. Therefore, since the late 20th century, the sustainable development discourse has become hege-
monic 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 revital-
ization (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 understand-
ing 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 struc-
ture 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 |  METHODS

3.1 | 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 county-
level 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.geoda ta.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 resist-
ance, 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 



6 |   TAN ET AL.

measuring two of the four dimensions of resilience, namely resistance and recoverability. The resist-
ance 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 resis-
tance 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:

where ������
� ��������� is the expected recession or recovery value of national output, then ��

� is the 
output growth rate of nationwide at starting time t, the base years, and ����

�  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.

(1)������
� ��������� �����

� ���
�

F I G U R E  1  The location of 114 resource-based cities in China
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where �����������
�  is the recession value of region r from time t to t�+�k, and ����������

�  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 cor-
relation 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).

where �� is a constant, which is the estimated value of the dependent variable when the respective vari-
ables are equal to 0. ������ � ��� is the partial regression coefficient, and its detailed variable selection 
will be discussed in Section 3. When �� ��� it means the independent variable �� has a positive effect 
on the economic resilience. � is a residual.

4 |  RESULTS

4.1 | Major recessionary shocks in China

This studies focused on the two most recent recessions (the Asian financial crisis and the global fi-
nancial 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, infrastruc-
ture, 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 recover-
ability 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 in-
creased 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.

F I G U R E  3  The economic resistance of RBCs to the Asian financial crisis
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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 re-
coverability 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 accord-
ing 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, respec-
tively. In terms of spatial distribution, cities with low resistance showed obvious spatial agglomera-
tion 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 

F I G U R E  6  The economic resistance of RBCs to the global financial crisis




















