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Regional resilience in China: The response of the provinces to the growth slowdown 

Abstract 
Since 2007 China’s real GDP growth rate has slowed from a level of over 10% per annum to 
below 7%.  Given China’s regional diversity, an important aspect of the slowdown is the 
possible spatial variation in its experience.  This is the issue we consider in this paper and we 
analyse this question in the context of the regional economic resilience framework.  We 
proceed in two stages. In the first we analyse a measure of provincial slowdown (a sensitivity 
index) based just on growth rates and use cross-section regressions to investigate the  
determinants of this index, using a range of provincial characteristics common in the 
resilience literature.  We find that economic structure, demographic factors and education all 
play a role, although with signs that are often at odds with the existing literature. In the 
second stage we decompose regional growth rates into national and province-specific 
components using a VAR model and argue that since resilience concerns the response of 
provinces to a national shock, it is properly analysed using just the national component of the 
growth rate rather than the growth rate as such. We therefore analyse a sensitivity index 
based just on the national component of growth and find many differences between the two 
sets of results.  Using the second index matters for the determinants which are significant as 
well as for the magnitude of their coefficients. It appears that some of the influences found to 
be significant in the first stage are there only because of their influence on growth via the 
province-specific component of the growth rate and in this sense are spurious. (approx. 265 
words)   

keywords: China, growth, provincial growth, provincial response, regional resilience 
JEL codes: E37, O47, O53, R12, R15  
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1. Introduction 

The slowdown in China’s rate of economic growth since about 2008 has received 

world-wide attention, reflecting the importance of China in the world economy as well as 

general interest in the Chinese growth “miracle”.1   Figure 1 pictures the annual growth rate 

of China’s real GDP since reforms began in 1978.    

[Figure 1 about here] 

While economic growth has fluctuated considerably over the whole period since 1978, it is 

clear that growth has slowed markedly since the pre-2008 highs of around 10% to a level of 

less than 7% at the end of the period.2, 3   

Given the considerable regional diversity of the Chinese economy, there is likely to be 

considerable spatial variation in the impact of the slowdown.  An informal examination of 

provincial growth rates confirms our conjecture.  Figure 2 pictures the fall in growth for the 

28 provinces in our sample from 2008 to 2017.4  

[Figure 2 about here] 

Clearly, there has been a decline for all provinces except one but there has been considerable 

variation across provinces.  There appear to be broad regional groupings with many of the 

core coastal provinces such as Beijing, Hebei, Guangdong, Zhejiang and Shanghai suffering 

                                                 
1 It is interesting that the beginning of the slowdown coincided more or less with the Global Financial Crisis 
(GFC).  This is largely coincidence – most informed commentators on the Chinese economy argue that the 
slowdown was largely the result of domestic factors, rather than the contraction of world demand which 
followed the GFC.  
2 Not surprisingly, there are variations in the dating of the beginning of the slowdown.  From the graph it is clear 
that there was some recovery in the growth rate in 2010 after the steep decline starting in 2008 but this is 
commonly seen as a temporary phenomenon, the result of the extraordinary fiscal stimulus which the Chinese 
government implemented in response to the slowdown in world growth associated with the GFC, rather than a 
resumption of the pre-slowdown growth pattern. Whatever may be the justification for this view, we focus our 
analysis on the period after the peak in 2007. 
3 There has been considerable discussion of whether the slowdown is demand- or supply-driven although the 
consensus is that supply factors were the main cause; see, e.g., Chen and Groenewold (2018a), Lin (2019) and 
Tian (2019). Specific supply factors which have been suggested include a reduction in the rate of growth of 
urban labour supply (Li et al., 2012, Golley and Meng, 2011, Meng, 2012), the exhaustion of the demographic 
dividend (Cai and Roberts, 2015, and Cai, 2016), a productivity slowdown (Lee and Hong, 2010, Lu, 2017, and 
Bai and Zhang, 2017) and a slowdown in the rate of capital accumulation (Wu, 2016, and Lu, 2017). 
4 Data for Chongqing have been combined with those for Sichuan and for Hainan with Guangdong for reasons 
of data availability; Tibet is omitted since data are missing. 
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relatively small declines in growth and some of the north-eastern provinces (Liaoning, Inner 

Mongolia, Jilin and Heilongjiang) experiencing large growth reductions.  Several western 

provinces also show greater than average falls: Shaanxi, Gansu, Qinghai and Ningxia.   

This paper focusses on the spatial distribution of the impact of the slowdown within 

the framework provided by the recent literature on regional economic resilience.  To our 

knowledge, there is no analysis of the resilience of the Chinese provinces in their response to 

the post-2008 growth slowdown so that our analysis is the first such study.  The only related 

paper which analyses the performance of the Chinese economy at the provincial level during 

the growth slowdown is the one by Bian et al. (2018).  Their analysis does not focus on 

resilience and their method is quite different to that used in the majority of resilience studies 

in that they apply dynamic factor analysis with time-varying factor loadings to examine the 

regional growth pattern in China before and after 2008.  

The objective in this paper, therefore, is to analyse the determinants of the differences 

across provinces of the fall in growth from 2008.  This question is central to the recent and 

rapidly developing literature on regional resilience (see Martin and Sunley, 2015, for a 

widely-cited explanatory paper) and we approach our question from the viewpoint of this 

literature.5  The notion of regional resilience applies to the way in which regions react to 

(usually adverse) shocks, with more resilient regions being ones which suffer less than others.  

The literature has focused on description of regional resilience in response to a shock as well 

as on an econometric investigation of the determinants of resilience.  

It is not surprising that in a new, rapidly growing literature, the notion of regional 

economic resilience has been used in different ways.  To clarify the discussion, Martin (2012) 

has distinguished three types of resilience: engineering resilience, ecological resilience and 

adaptive resilience although the empirical literature has focussed on the first of these which 

5 A much earlier (and continuing) literature related to this issue is that dealing with the relationship between 
regional and national cycles which goes back at least to Thirlwall (1966) and includes at least one application to 
China: Groenewold et al. (2005).  A recent example is Gong and Kim (2018). 
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assumes that the region will return to its pre-shock state and examines characteristics of the 

path along which the  return is effected.  Ecological resilience, on the other hand, allows also 

the equilibrium to which the region returns to be affected by the shock.   

Within the framework of engineering resilience, we may distinguish, again following 

Martin (2012), between four phases in the process of return of the regions to their original 

state: (1) resistance: short-term reaction to shocks; (2) recovery: the speed with which the 

region bounces back from a shock; (3) reorientation: structural re-orientation for the region's 

output and employment; (4) renewal: resumption of pre-recession growth paths. As stated, 

most of the empirical literature presumes engineering resilience and has been focussed on the 

short run reaction to the shock, although some papers have also considered recovery (see, 

e.g., Fingleton et al., 2012; Brakman et al., 2015; Crescenzi et al., 2016; Giannakis and

Bruggeman, 2017a,b; Faggian, et al., 2018),  Indeed, with some notable exceptions (see 

Fingleton et al. 2012 and Cellini and Torrisi, 2014), the empirical analysis of resilience has 

focussed on the effects at the regional level of the demand-contraction emanating from the 

Global Financial Crisis (GFC).  The presumption in this work has been that countries and 

regions will recover from the GFC to resume their pre-crisis state so that the analysis falls in 

the engineering resilience category.  

While a general demand contraction has been the commonly analysed shock, 

presumably (and this is often unstated) resilience is likely to be sensitive to the nature of the 

initiating shock – a region which is resilient to a demand shock may not be resilient to a 

supply shock of the same magnitude, or to a demand shock of a larger magnitude. Thus, the 

examination of regional reactions to a different type of shock would be a useful addition to 

the literature and we make a contribution in this direction, by examining the regional 

response to China’s growth slowdown which is generally considered to be a permanent 

supply-driven change rather than the result of a temporary demand contraction.  If it is the 
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case that the slowdown in China’s growth rate is a permanent change, it is not possible to see 

our analysis of its regional effects within the context of engineering resilience since a 

permanent slowdown in China’s growth rate will require a permanent change in at least some 

of the provincial growth rates and, therefore, not all regions can return to their pre-shock 

state. We could, however, define engineering resilience in this case as a situation where a 

region converges to a new long-run growth path which bears the same relation to the new 

national growth path as it did before the shock.  Whatever the case may be, this question is 

not of crucial importance in our application since we do not intend to declare provinces to be 

resilient or not but will focus on the determinants of the differences at the provincial level of 

change in the growth rate since the slowdown began in 2008. 

We proceed in two stages.  In the first stage, we examine the reaction of China’s 

provincial economies to the national economic slowdown.   We find that many of the 

variables found to be important in the existing resilience literature also play a role in the case 

of China’s recent regional growth experience – the pre-existing growth level, industry 

structure in many of its facets, human capital and education, trade openness and demographic 

factors all help to explain the differences in provinces’ response to the national growth 

slowdown.  It is striking, however, that often the signs of significant variables were found to 

be inconsistent with those found in the existing literature for other countries, which may 

reflect the different nature of the shock as well as the different structure of the Chinese 

economy.    

In addition to examining the determinants of the extent of the slowdown at the 

provincial level, we extend the existing literature by also considering the differences across 

provinces in the variability of the slowdown, using similar methods and find that similar 

factors also explain variability.   
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The empirical measurement of resilience is made difficult by the complicated nature 

of regional growth.  As the expository paper by Martin and Sunley (2015) points out at 

various places, regional growth is subject to many simultaneous influences and the presence 

of multiple factors operating on the regional economy makes it difficult to tease out that part 

of a region’s growth which is a response to a national shock.  In the second stage of our work, 

we address this problem by decomposing the growth decline over 2008-2017 of each 

province into two components, one being the province’s response to national factors and the 

other the result of province-specific forces.  We then repeat our earlier cross-section analysis 

of the two components, focussing on the national component as the one being relevant to the 

regional resilience question; how do regions respond to national shocks?    

We accomplish the decomposition by using a sequence of bivariate VAR models, one 

corresponding to each province, in the spirit of earlier work by Carlino and DeFina (1998, 

1999) and used in more recent work by Owyang and Zubairy (2013), Ridhwan et al. (2014) 

and Chen and Groenewold (2019).  Each model has the national growth rate as well as one 

province’s growth rate which allows us to distinguish national from province-specific 

components using a standard Cholesky identification scheme. 

We find that many of the provincial characteristics which were significant in the 

explanation of the resilience measure based on overall provincial growth are also relevant in 

the explanation of the resilience measure based on the national component of provincial 

growth.  But this is not true of all factors, indicating that the confounding influence of 

province-specific factors produces some spurious results when the resilience measure is not 

purged of province-specific influences.  This is true of both the significance and the 

magnitude of the estimated coefficients and underscores the benefits of the decomposition for 

the investigation of regional resilience. 
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Thus, in summary we make the following contributions to the literature.  First, we 

apply the resilience analysis to China for the first time (to our knowledge).  Second, we 

analyse the resilience of the provincial economies in the face of a permanent supply shock, 

rather than a temporary demand shock as has been common in the literature.  Third, we 

analyse not only the determinants of the extent of the provincial growth decline but also the 

variability of the growth response to the national slowdown.  Fourth, we re-run the cross-

section analysis using a measure of the national shock purged of province-specific shocks.    

The paper is structured as follows.  In the next section we explain the method which 

we use both for the cross-section analysis and for the time-series decomposition and discuss 

the variables we use as determinants of resilience in our empirical work.  In section 3 we 

present the data to be used in the empirical analysis.  The results are reported in section 4 

which consists of two parts: an analysis of the determinants of the decline in provincial 

growth rates from 2008 to 2017 in the spirit of the resilience approach, followed by an 

analysis of the growth decline purged of province-specific effects.  Conclusions are drawn in 

section 5. 

2. Method

To begin our discussion of method we need to discuss the measurement of regional 

resilience.  Generally this is done by the use of macroeconomic indicators such as the change 

in real output or employment, often relative to the change in the corresponding variable for 

the nation as a whole. There is also some research which uses multidimensional indexes 

which cover the three broad areas of “economy, society and environment” (Rizzi et al., 

2018).  In practice, however, most papers use single-dimensional measures.  Thus, Fratesi 

and Rodriguez-Post (2016) for Europe , Fingleton et al. (2012) for the UK, Diodato and 

Weterings (2015) for the Netherlands, Giannakis and Bruggeman (2017a) for Greece, Holl 
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(2018) for Spain and Faggian et al. (2018) for Italy all analyse regional resilience in terms of 

a single variable – employment. In countries with greater institutional rigidity, GDP measures 

may better reflect economic fluctuations (Cellini and Torrisi, 2014). We will focus on output 

in this paper both because of the importance in Chinese public discourse of GDP growth, also 

at the provincial level, and because China’s labour market still has many rigidities which 

limit the ability of employment to respond to the shocks in economic growth.  

More specifically, we measure each province’s relative growth slowdown using what 

has been called a “sensitivity index” in the literature; see, e.g., Faggian et al. (2018) 

following Martin (2012). The sensitivity index (SI) measures the decline in growth in a 

particular province over a particular period relative to that in the country as a whole and is 

defined as follows: 

(1) SIkt = [Δln(ykt) – Δln(ykt-c)] – [Δln(yt) – Δln(yt-c)],  k=1,…,m

where Δ is the first-difference operator, yk is real GDP (RGDP) for province k and y is RGDP 

for the nation as a whole, t  is the current period and we assume that the adverse national 

shock occurred c  periods ago.  The index may be positive or negative; in our application the 

national change in y is negative so that SIk will be negative if the fall in provincial output 

exceeded that in national output since period t-c and positive if the provincial decline was 

less than its national counterpart.  

We measure the variability of the slowdown in a similar way: the variability index 

(VI) is the difference between the standard deviation of the provincial growth rate over the

period t-c to t and the comparable measure for the country as a whole: 

(2)   VIkt = sd[(Δln(ykt)] – sd[Δln(yt)],  k=1,…,m 

where both standard deviations are measured in the time-series dimension from t-c to t.  Both 

standard deviations are positive so that a positive VI value means that the provincial standard 

deviation exceeds the national standard deviation over the slowdown period. 
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We use these indexes for both informal and more formal econometric analysis.  In the 

formal analysis we regress the sensitivity index on a variety of determinants chosen on the 

basis of the existing literature in which, by and large, potential determinants have been 

chosen on an ad hoc basis driven mainly by data availability, the example of previous studies 

and informal theorising.  In this way our paper is no different.  

A number of variables are identified as determinants of resilience. Pre-existing 

economic conditions is a possible factor since it may potentially constrain or enhance a 

region’s ability to adapt to an adverse shock (Martin and Sunley, 2015).  Kitsos and Bishop 

(2018) use such a variable and find that a region with greater employment rates prior to the 

crisis had the greatest losses of employment during the crisis.  

Geographic location may also affect resilience. Thus, Diodato and Weterings (2015) 

find that centrally located regions have a higher recovery speed irrespective of the type of 

shocks hitting the economy. Angulo et al. (2018) show that regions with locational 

advantages in the post-crisis period exhibit a significantly lower "drop" in growth. 

Local industrial structure is also regarded as a central determinant of regional 

resilience (Martin and Sunley, 2015).  Both Giannakis and Bruggeman (2017b) and Angulo 

et al. (2018) show that those regions with a high manufacturing share were less resilient, 

whereas those which are more specialized in services were more resilient. Ray et al. (2017) 

argue that manufacturing amplifies economic shocks while services absorbs such shocks. 

Human capital and innovation could have effects on resilience (Di Caro, 2017, and 

Giannakis and Bruggeman, 2017a).  Lee (2014) shows that places with a higher level of 

human capital were better able to mitigate the effects of a recession while Bristow and Healy 

(2018) find that regions identified as “Innovation Leaders” were more likely to either resist 

the crisis or recover quickly from it.   
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Involvement in international trade may also be a determinant of resilience.  Thus, Di 

Caro (2017) looks at the role of trade openness in promoting economic resilience and finds a 

positive and significant influence of good external trade performance on regional resilience.  

There are two opposing conceptual explanations of the role of cities in influencing the 

response to a crisis (Capello et al., 2015).  On the one hand, regions hosting major cities 

could face higher costs since crises originate from financial activities that are hosted in urban 

areas; on the other hand, cities are the hotspots of innovative activity and industrial 

diversification and could be more resilient.  Capello et al. (2015) and Brakman et al. (2015) 

show that urban or denser areas performed better during the 2008 economic crisis.  

Typically a sensitivity index which measures the employment or output level (or 

growth) for a region relative to the nation as a whole is the preferred dependent variable in 

the analysis of the determinants of resilience; see, e.g., Martin (2012), Giannakis and 

Bruggeman (2017a), Faggian et al. (2018) and Holl (2018).  This measure is regressed on a 

variety of potential determinants as discussed above, using either cross-section or panel-data 

methods.  There are also other empirical approaches used in the exploration of regional 

resilience. For instance, Di Caro (2017) exploits the non‐linear smooth‐transition 

autoregressive model and Sensier et al. (2016) apply a business-cycle approach to allow for a 

more nuanced measurement of the particular response of each region. There is also evidence 

that regional resilience changes over time (Davies, 2011) and Kitsos and Bishop (2018) 

average the annual data pre- and post-2008 to reduce the potential problem associated with 

the choice of a single year and examine the changes in these averages.  

Drawing this together, we run cross-province regressions of the form:  

(3) Ik = f(Gk, locationk, structurek, educationk, demographicsk, opennessk) + εk,

where Ik = SIk, VIk is the relevant index, f(.) is a linear function, Gk is the pre-shock growth 

rate and locationk, structurek, educationk, demographicsk, opennessk are vectors of variables 
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measuring geographic location, economic structure, education as a measure of human capital, 

demographic characteristics and trade openness respectively, all for province k.  There are 

two common econometric problems with this type of regression – endogeneity of the 

regressors and heteroscedasticity. We address the first of these by measuring all the 

provincial characteristics on the right-hand side before period t-c and we correct for the 

possibility of the second by using Eicker-White heteroscedasticity-consistent standard errors 

for hypothesis testing.  

In the second stage of our analysis we decompose each provincial growth rate into 

two components, one reflecting the province’s response to national influences and the other 

consisting of the accumulated effects of province-specific factors.  We do this using a time-

series approach.  Ideally we would model all the provincial growth rates and the national 

growth rate simultaneously but, with 28 provinces and approximately 40 years of annual data, 

this approach would quickly run into degrees-of-freedom problems.  There are two ways in 

which this difficulty may be resolved, each of which involves restricting the possible 

interaction between all the variables.  An early approach by Carlino and DeFina (1998, 1999) 

is to use a sequence of models (henceforth, the SoM approach) in which a sequence of 

independent vector-autoregressive (VAR) models is estimated, one for each province which 

includes a number of provincial as well as some national variables.  The approach has been 

used in more recent work on regional issues by Owyang and Zubairy (2013), Ridhwan et al. 

(2014) and Chen and Groenewold (2019).  The advantage of this approach is that the 

modelling, the  estimation procedure and the simulation methods are all straightforward.  

However, it comes at the cost of strong implied restrictions on the interdependence of the 

provincial economies as well as questions about whether the estimated national shocks are in 

fact similar in all models as they should be.   
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A more recent approach by Lastrapes (2005) uses a restricted VAR model which also 

has strong restrictions on provincial interdependence but ensures that the national shocks are 

common to all provinces.  Recent applications of this approach include Lastrapes (2006), 

Fraser et al. (2014), Chen and Groenewold (2018b, 2019).  The last of these papers shows 

that in an application to China, the weakness of the SoM approach that national shocks are 

not constrained to be identical across the sequence of models is not an empirically serious 

one. 

As neither of the methods is clearly superior to the others, we propose to use the SoM 

approach.  It has the advantage of being the simpler of the two and it is also suitable for the 

historical decomposition procedure which we use to separate the provincial growth rates into 

a component measuring the province’s response to current and past national shocks and one 

which captures the accumulated effects on the province’s growth  rate of idiosyncratic 

provincial shocks.   

In general, the SoM approach uses a sequence of VAR models, each with the same 

national variable(s) but a single different provincial variable at each iteration:  

(4) 	 ∑ ,			 	 	1,2,… ,  

where, as above, it is assumed that there are m provinces indexed by k, zkt = (z1kt, z21t, z22t,…, 

z2nt) and z1kt  is the kth element of the vector of the m provincial variables z1t  and z2it 

(i=1,2,…,n) are the n elements of the vector of national variables, z2t.  Lag length is p.  Each 

of the sequence of models is a standard VAR model and can be estimated and simulated as 

such.  In particular, suppose that there is only one national variable (the real GDP growth 

rate) and one provincial variable for each province (its real GDP growth rate).  Then the 

estimated model can be used to decompose the provincial growth rates into two components 

using the historical decomposition approach.  The two components are the accumulated 

response to a (common) national growth shock and the accumulated response to an 
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idiosyncratic provincial shock. The first component (the “national component”) will represent 

the provincial growth rate purged of non-national idiosyncratic effects and will be the focus 

of our second-stage analysis. We will use the cross-section regression model set out above to 

analyse regional resilience using this component.  We will also briefly examine the 

determinants of the second component (the “provincial component”) as this may throw light 

on factors which are spuriously attributed to resilience.   

3. Data

Two types of data are required for our analysis – time series data for real output and 

cross-section data for a number of provincial characteristics.  We discuss these in turn. 

We require time-series data for two variables: national and provincial real output.  All 

data are annual from 1978 to 2017. National real output was measured by real GDP (RGDP) 

which was taken from the China Statistical Yearbook (NSB, various issues).  The regional 

variables are provincial RGDP which are taken from Wu (2004) and China Statistical 

Yearbook (NSB, various issues).  We use data for 28 of China’s 31 provinces (including the 

“city-provinces” of Beijing, Shanghai, Chongqing and Tianjin) with Chongqing included in 

Sichuan, Hainan included in Guangdong and Tibet excluded, all for reasons of missing data. 

The cross-section variables representing provincial characteristics used in the 

exploration of the determinants of regional resilience were chosen on the basis of the 

empirical literature surveyed in the previous section.  They may be grouped into the 

following broad categories:  

1. the initial growth rate,

2. regional dummy variables (based on three regions, coast, centre and west)6,

6 The coastal region is comprised of Beijing, Tianjin, Hebei, Guangdong (which includes Hainan), Shandong, 
Fujian, Zhejiang, Jiangsu, Shanghai, Liaoning and Guangxi; the central region consists of Shanxi, Inner 
Mongolia, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei and Hunan, and the western region is formed from 
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3. economic structure: industry output shares (secondary and tertiary industry shares),

the state-owned-enterprise (SOE) share in urban employment, GDP components

(personal consumption, government consumption, investment and manufacturing

investment as shares of GDP),  a marketization index and an index of energy

consumption per unit of output,

4. a selection of human capital measures: the shares of the population with no, primary,

junior high, senior high and college education and a summary measure of average

years of education,

5. a number of demographic indicators: the urban share of population, the population

density and the share of migrants in the population, and

6. various measures of openness: the import and export shares of output and the sum of

these as a measure of total trade relative to output.

All cross-section data are an average for the years 2005 to 2007 except the migrant

share of population (which is based on the 2000 census data).  Data before the start of the 

slowdown period (2008 to 2017) were chosen to avoid the possible problem of endogeneity 

in the cross-section regression analysis and an average of three years was used to avoid undue 

dependence on a particular year.  The data were taken from the China Statistical Yearbook 

(NSB, various issues) except for the marketization index which is taken from Fan et al. 

(2011) and the migrants variable which was derived from the population census of 2000.  The 

precise definitions of the variables as well as summary statistics are given in Table 1.   

[Table 1 about here] 

4. Results

the remaining provinces except Chongqing which is included in Sichuan and Tibet which is excluded for 
reasons of missing data.  



16 

Our empirical work proceeds in two stages, both of which examine the resilience of 

the Chinese provinces in the wake of the national growth slowdown which China has 

experienced since 2007.  In the first stage we use a measure of each province’s response 

based on their growth rate.  In this stage we examine both the change in the level of growth as 

well as its variability, both relative to the nation as a whole.  In the second stage we extend 

this analysis by using the SoM approach to decompose provincial growth rates into the 

provincial response to the national slowdown and an idiosyncratic provincial component 

(called the national and provincial components, respectively).  We have argued that the 

national component is a more appropriate basis for the analysis of regional resilience than 

overall growth is.  In both stages we also use the data to provide some informal analysis of 

provincial growth experience over the period 2008 to 2017 before turning to more formal 

econometric analysis.   

4.1 Resilience based on regional growth rates 

Recall that we measure the extent of the growth slowdown in province k by the 

sensitivity index, SI, and the variability of the decline by the variability index, VI, both 

defined in section 2.  The time period for which we measure the indexes is 2008 to 2017.  For 

reasons discussed in section 1, we date the beginning of the slowdown from 2008.  While 

shorter horizons might be appropriate for the investigation of temporary shocks such as the 

GFC (where often windows of three to four years are used), this would not be appropriate for 

the long-term nature of the Chinese slowdown which many would argue was still continuing 

in 2017.  The sensitivity index is graphed for the period 2008 to 2017 in Figure 3 and the 

values for both indexes for 2017 (the dependent variables in the cross-section regressions to 

be reported below) are shown in Table 2.   

[Table 2 about here] 
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[Figure 3 about here] 

There is clearly considerable variation in both the SI and VI across provinces which makes a 

cross-section analysis of this variation worthwhile, at least prima facie.  It can be seen from 

Figure 3 that most of the SIs end up on a negative value and this is reflected in the values 

reported in Table 2.  Thus, most provinces have experienced a greater fall in growth over the 

2008-2017 period than the nation as a whole.7  On the other hand, most of the VI values for 

2017 are positive which indicates that, on average, the variability over the period 2008 to 

2017 is greater for a province than it is for the country as a whole.8  Finally, the variability 

index does seem to have some systematic variation across provinces, with greater values for 

the north-eastern provinces (Liaoning, Inner Mongolia, Jilin and Heilongjiang) in particular.  

The added implication of the information in both Figure 3 and Table 2 is that the provinces 

with the largest falls in growth were also the one with the greatest variability in growth 

although some of this may be a statistical artefact since, cet. par., the greater the fall over the 

period, the greater the sample variance.  This is borne out by the fact that the correlation 

coefficient between the two columns of numbers in Table 2 is -0.77.  

Having reported and explored our measures of sensitivity and variability, we now go 

on to present the results of a more formal econometric analysis of resilience by regressing the 

indexes on a number of provincial characteristics.  As explained in the data section, we 

measure most of these characteristics as averages of the values from 2005 to 2007 which 

precedes the period over which our dependent variables are measured (2008 to 2017).  We do 

7 Note that if the national growth rate were the average of the provincial growth rates, about half the provinces 
should lie above and half below the national figure so that the index would average zero across provinces.  That 
this is not the case reflects the use of the official national growth rate which is lower than the weighted average 
of the provincial growth rates, In particular, the fall in growth for the using the official national growth rate is 
about two percentage points smaller than the average of the provincial rates and, moreover, the average 
provincial slowdown is about two percentage points greater than the nation’s as reflected in Table 2.  Whether 
we use one or the other in defining the dependent variable in the regressions will affect only the intercept and 
not the slope coefficients. 
8 That the majority of the VI values are positive reflects the use of the official national growth rate which is 
considerably less volatile than the weighted average of the provincial rates; for the period 2008-2017 the 
variance of the weighted average is about 2.8 percentage points greater than that of the official national growth 
rate.   
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this to avoid any potential endogeneity problems.  Moreover, we report our results with 

robust standard errors to correct for possible heteroscedasticity which is a potential problem, 

particularly in cross-section analysis.   

We have described several groups of regressors: regional dummy variables, the initial 

growth rate, economic structure variables (industry output shares, the SOE share in urban 

employment, various aggregate demand shares of output, a marketization index and an index 

of energy consumption per unit of output), a selection of human capital measures (shares of 

various levels of education and the average years of schooling), a number of demographic 

indicators (urban population share, population density and the share of migrants in the 

population) and, finally, various measures of openness (export and import shares as well as 

their sum). With such a large number of potential regressors, we find that most are 

insignificant when entered all at once so we began with a base set of explanatory variables 

and eliminated regressors one at a time in order of their p-values until all variables are 

significant at the 5% level (based on the robust standard errors).9  We then experimented with 

some alternative forms of some of the regressors.  The results are reported in the first two 

columns of figures in Table 3.     

[Table 3 about here] 

All variables are highly significant at conventional levels and the value of  

indicates a high level of explanatory power of the regression. Before discussing the 

plausibility of the signs of these regressors, we briefly consider the effects of using 

alternatives to our base set.  First, if we replaced the individual education category variables 

by a variable which measures average years of education, this summary variable is significant 

and positive but the value of  falls by about 10 percentage points, suggesting an inferior set 

9 The baseline set of regressors is: initial growth, regional dummy variables, industry sector shares, SOE 
employment share, demand shares of output, marketization index, individual education shares, urban population 
share, population density, migration share and openness variables.    
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of explanatory variables. The other variables all remain significant and of the same sign.  

Second, if we replace the investment share by the share of investment in manufacturing, the 

new variable remains negative but is insignificant and   falls somewhat. All the other 

variables remain significant and of the same sign except the energy intensity of output which 

changes sign and becomes insignificant. Third, if the import and export shares are replaced 

by their sum, an overall measure of trade openness, this new variable is significant and 

negative but the value of  falls marginally and all of the variables which were significant in 

the base regression remain significant and of the same sign.     

In summary, with the exception of the energy to output ratio, all variables in the 

above regression display robustness with respect to both sign and significance in the face of 

these changes in variable definition. In addition, the two summary variables, the average 

years of education and the openness measure were significant when used, although their use 

resulted in a deterioration in .   

Recall that the dependent variable, SI, is the excess of a province’s growth decline 

over the nation’s decline so that an explanatory variable with a positive sign indicates that 

higher values of the variable reduce the extent of the province’s growth slowdown and so 

may be said to improve resilience.  Thus all of secondary industry, consumption, the 

education variables and the proportion of migrants in the population strengthen resilience 

while higher levels of lagged growth, SOEs, investment, government consumption, 

urbanisation, population density and openness weaken resilience.   

The higher the share of secondary industry relative to primary industry, the better a 

province’s ability to weather a national slowdown. This is in contrast to earlier research; thus, 

e.g., Giannakis and Bruggeman (2017b) and Angulo et al. (2018) show that a high

manufacturing share weakens resilience.  Moreover, they also show that regions with more 

specialised service industries are more resilient while, in our analysis of China the tertiary 
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share was always insignificant.  Another economic-structure variable which is consistently 

significant is the share of personal consumption expenditure in GDP.  Its sign is positive in 

all regressions which shows that higher consumption is likely to guard against the adverse 

effects of a negative national shock, possibly because consumption demand is determined 

within the local economy and therefore less vulnerable to contractions in national demand.  

We could not discover corroborating or contradictory evidence of this in the existing 

literature. 

Our results regarding education are largely in keeping with the existing literature (see, 

e.g., Di Caro, 2017, Giannakis and Bruggeman, 2017a and Lee, 2014) in that a higher

proportion of educated residents relative to those with no education reduces the severity of 

the slowdown at the provincial level.  This effect is present whether education is measured 

using discrete categories or a single variable measuring average years of education in the 

province.  Finally, the proportion of migrants in the population also reduces the adverse 

effects at the provincial level of a national slowdown.  One reason for this is likely to be that 

it allows more flexibility in employment in the face of output fluctuations as migrants are 

more easily laid off and more mobile geographically.          

On the negative side, the first variable is the lagged GDP growth rate, G2007, the 

negative effect of which is consistent with the idea of short-term convergence – the provinces 

with the higher initial growth rates suffered greater falls – as well as being consistent with 

earlier results; see, for example, Holl (2018), where this type of variable was consistently 

significant and negative in employment-growth equations.  As to the other negative effects,  a 

larger share of SOEs in employment, of investment and of government consumption in 

output, a larger urban share of the population, greater population density and a larger export 

share in GDP are all shown to weaken a province’s ability to withstand the growth slowdown. 
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The more important are SOEs in the economy, the less flexible is it likely to be and 

therefore the less the ability to adjust to adverse shocks. The finding that larger shares of 

investment and government consumption weaken resilience is a puzzle.  It is possible that 

investment, being relatively volatile, is sensitive to the national shocks and therefore 

amplifies their effect.  Similarly, government consumption might be budget constrained and 

therefore sensitive to fluctuations which affect government revenue based on economic 

activity.   Finally, the effects through the urban share of population and population density 

are both contrary to the findings of earlier research of, e.g., Capello et al. (2015) and 

Brakman et al. (2015) which find that regions with higher population density and greater 

urbanisation performed better during the GFC.  In the case of China it appears that regions 

which are more highly urbanised and have greater population density were more vulnerable 

to the adverse effects of the slowdown.  

The negative effect of the export share (as well as of the openness variable) suggests 

that the greater is a province’s exposure to the global economy, the more vulnerable it is to 

nationwide outside shocks.  This seems in contrast to the finding of di Caro (2017) where 

openness was found to improve a region’s resilience, although it should be pointed out that di 

Caro’s measures are different to ours (he measures export performance rather than export 

importance as a proportion of GDP) and he also employs quite different empirical techniques.    

Having considered the variation across provinces in terms of the extent of the 

slowdown, we now briefly consider the variation across provinces in the variability of the 

slowdown over the period 2008-2017 since this might be argued to be also an important 

aspect of resilience – regions are less resilient the more volatile is their reaction to a national 

disturbance.  For this we use the variability index defined above, the values for which are 

reported in Table 2.  It is clear that, on average, those provinces with the largest fall in growth 
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relative to the nation as a whole are also the ones for which growth has been the most 

variable for the 2008-2017 period.  

The determinants of the variability index were explored in the same way as those for 

the sensitivity index: we began with the base set of regressors used before and eliminated 

variables in order of their p-values until all were significant at the 5% level using robust 

standard errors.  The resulting estimated equation is reported in the second pair of columns in  

Table 3.10  

Recall that VI measures the standard deviation of the province’s growth rate over the 

period 2008-2017 less the standard deviation for China as a whole so that a positive 

coefficient implies that an increase in the regressor leads to greater intertemporal variability 

in the province’s growth rate and thus, arguably, weaker resilience.  In the reported 

regression the lagged growth rate, the tertiary-industry share, the urban share, the share of the 

population with junior high school qualifications and the export share all result in greater 

growth variability. On the other hand, the shares of both private and government 

consumption, the share of the population which had completed senior high school, the 

migrant share and the marketization index all lead to less variability in the growth rate. It is 

interesting that the signs of those variable which are common to both the SI and VI equations 

are almost always the opposite of each other, so that an increase in a regressor makes for 

greater resilience in both dimensions – the growth level falls less and variability increases 

less.  The only exception is the government consumption share: increase in this share 

10 Robustness tests, similar to those used in the previous regression, were also carried out in this case.  The 
results were broadly similar – the summary educational variable was significant and negative but its use resulted 
in a deterioration in  with the other variables retaining their signs but some losing significance.  The use of an 
openness variable in the place of the export share had much the same effect – it was significant and positive but 
there was some loss of explanatory power and some deterioration in the significance of the remaining variables 
which, however, did retain their original signs.  The use of manufacturing investment rather than overall 
investment did not affect the equation – neither variable was significant.   
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exacerbate the growth decline but reduce variability over time.11  These opposing signs are 

consistent with the strong negative correlation between, the dependent variables, SI and VI.  

Thus, factors which tend to make provinces more resilient to negative shocks in terms of 

growth levels also tend to improve resilience in the sense of reducing the volatility of their 

response to the national growth decline and vice versa.  

4.2 Resilience based on the national component of regional growth rates 

We proceed now to the second stage of our analysis in which we divide the growth 

rate of each province into national and provincial components and compute the sensitivity 

index using just the national component (SI-N) and analyse its determinants as we did those 

of SI in the previous sub-section. We also briefly analyse the determinants of a sensitivity 

index based on the provincial component (SI-P) to check whether there are determinants of 

one which do not influence the other.   

It should be noted that the SoM procedure does not ensure that the national shocks are 

identical in each model (and this has been a criticism of this approach) but a comparison of 

the common shocks across the models shows a high degree of correlation – the average of the 

correlation coefficients between each national shock and the average of the national shocks 

across all models is 0.9837 over the 2008-2017 period. 

Before running the cross-section regressions, we graph the national component for 

each province for 2008 to 2017 and compare it to (adjusted) provincial growth.12  These are 

pictured in Figure 4.  

[Figure 4 about here] 

11 It is noted that JUNHIGH has the same sign in both cases although the sign of SENHIGH in the VI equation is 
negative and when the separate educational variables are replaced by the summary EDUYEAR variable it has the 
opposite sign in the two cases – positive in the SI equation and negative in the VI equation. 
12 The adjustment is used because the HD procedure also produces a third component which captures the 
deterministic part of the VAR model, in our case just the intercept.  The adjusted growth lines omit this 
component (which is essentially constant over time) to ensure the comparability of the scales of the two 
variables. 
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Several aspects of the graph stand out.  First, the general shape of the national component is 

similar across provinces although there are noticeable variations.  Second, it appears that 

more of the growth decline over the period is driven by the national than the provincial 

component and this is borne out by the summary statistic that the average proportion of the 

growth from 2008 to 2017 which is accounted for by the fall in the national component is 

68% while that accounted for by the fall in the provincial component is 32%.  Third, there is 

far more variation across the provinces in the adjusted total growth curve than there is in the 

national component, reflecting the fact that the provincial component varies more from 

province to province and this accounts for much of the variation in growth as whole.  Again, 

this is borne out by the fact that on average the correlation between the variability of growth 

and the variability of the provincial component is 32% while the corresponding correlation 

with the national component is just 8%.  Thus analysing resilience using growth rather than 

the national component of the growth rates is likely to inject significant spurious elements 

into the analysis.  Nevertheless, there appears to be enough variation across provinces in the 

national component to make a cross-section investigation worth the effort.   

We now continue our investigation of regional resilience by an econometric analysis 

of the determinants of the N  component of the growth slowdown.  We do this by 

constructing a sensitivity index of the form used above but based on the national component 

of the provinces’ growth rates and denote it SI-N.  The values for the indexes are reported in 

Table 4 which also reproduces SI as well as the values of an index based on the provincial 

component, SI-P.   

[Table 4 near here] 

It can be seen that there is a considerable difference between SI and the index based just on 

the national component, SI-N, although their correlation is positive at 42%.  It is not 

surprising that there is a greater difference between SI and SI-P; indeed their correlation is 
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strongly negative at -78%.  It is likely therefore that using SI instead of SI-N as the dependent 

variable in a regression will give misleading results and we check this now by running a 

cross-section regression of SI-N beginning with the same base set of determinates used before 

and systematically deleting insignificant variables in order of their p-values.  The results are 

reported in Table 5. 13 For convenience of comparison, the results for SI  reproduced from 

Table 3. 

[Table 5 about here] 

Table 5 also contains the results for the estimation of an equation for the index based on the 

provincial components, SI-P.   

There are various interesting features of the results in Table 5 amongst which: 

1. The value of for SI-N is smaller than it is for the SI case even though it has the

same number of regressor.  In contrast, the SI-P equation has a higher  even

though but has approximately half the number of regressors of the other two

equations.

2. There is quite an overlap between the significant regressors for the SI and SI-N

equations. But nevertheless,

(a) Two variables (SOESHARE and GOVSHARE) in the SI equation are not in

the SI-N equation but are in the SI-P equation so we can conclude they are in

the SI equation only through their influence on SI-P and in this sense are

spurious.

(b) Two variables (TERSHARE and IMPSHARE) are in the SI-N equation and

therefore affect resilience but do not appear as significant in the SI equation.

TERSHARE’s influence on SI-N is roughly offset by its effect on SI-P so that

13 For both SI-N and SI-P equations the usual variants were tried to assess robustness.  In the SI-P case only one 
variation was possible – replacing JUNHIGH by EDUYEARS which proved to be positive and significant with a 
slight fall in  .  For the second equation all three variants were possible and in each case the replacement 
variable was of the same sign as the original variable,  fell somewhat, all other variables retained their 
original signs although some lost significance.  
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it does not show up as significant in the SI equation on the basis of which we 

would erroneously conclude that it does not affect resilience. 

3. The variables which appear in both SI and SI-N equations all have the same sign with 

one exception: the lagged growth rate.  Clearly the negative sign for G2007 comes 

from its effect on the provincial component of growth while the effect through the 

national component is positive – the provinces with the highest starting growth rate 

fare better, not worse, in response to the national slowdown. 

4. While the signs of variables that are common to both SI and SI-N equations are 

generally the same, the magnitudes are not.  In particular, when the significant 

variable is not in the SI-P equation so that it affects SI only through SI-N, the 

magnitudes of the coefficients are similar, but when the variable affects both the 

national and provincial components of growth, the coefficient in the SI equation is 

considerably larger in the SI equation than it is in the SI-N equation and in this sense 

its influence is over-estimated.    

In summary, while the resilience equations based on growth and on the national 

component of growth have many similarities, there are also important differences which 

imply that, if the national component of growth is the appropriate basis for assessing 

resilience, then the use of an index based on overall growth leads to misleading conclusions, 

both in terms of the relevant determinants and in terms of the magnitude of their effects.  

 

5. Conclusions 

In this paper we have applied the notion of economic resilience and presented an 

empirical analysis of the effects at the provincial level of China’s growth slowdown since 

2007.  We proceeded in two stages.  First, we focussed on a sensitivity index based simply on 

the growth rates of real GDP of the provinces and asked the questions: how have the 
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provinces responded to the national growth slowdown and why?  We found that the 

slowdown in China’s growth rate observed since 2007 has generally been experienced at the 

provincial level as well but that there is considerable variation across the provinces in both 

the extent and the variability of growth slowdown. We investigated the resilience of the 

provinces by carrying out a standard cross-section regression analysis of the sensitivity index 

to find the possible determinants of the differing provincial reactions, using a set of possible 

factors drawn from the recent literature on regional resilience.  We found that many of the 

usual variables (such as industry structure, education and demographics) are significant in the 

case of China but that in many cases the signs of the estimated coefficients were the opposite 

to those in the international literature, so that it is inappropriate to simply apply results from 

other countries to China.  

In the second stage, we extended the standard resilience analysis by decomposing the 

growth rate of each province into two components – one capturing the reaction of the 

province’s growth rate to a national shock and the other measuring province-specific growth 

changes.  We argued that such a decomposition was useful since because the question of 

resilience to national shocks ought to use the national component only or, put another way, 

should use growth rates purged of (confounding) province-specific shocks.  We found that, 

while there were similarities between the results derived from the two approaches, there were 

also important differences – some variables appeared significantly in the equation based 

simply on the growth rates but not in the equation based on the national component of growth 

and vice versa.  Moreover, while the signs of the coefficients of the variables common to both 

equations were generally similar, the magnitudes of the coefficients were often not.  Thus we 

can say that at least some of the effects observed in the index based on the growth rates are 

there only because of their influence on the province-specific component of growth.       
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Table 1 Definition and Description of Variables 
Group Variables Definition mean Std. Dev min max

Regional dummy 
CODUM Regional dummy for the coast 0.39 0.5 0 1 
CEDUM Regional dummy for the central 0.32 0.48 0 1 
WEDUM Regional dummy for the west 0.29 0.46 0 1 

Initial condition G2007 Provincial output growth rate in 2007(%) 13.23 1.27 11.33 17.48 

Economic structure 

SECSHARE Share of secondary industry in output 0.48 0.06 0.27 0.57 
TERSHARE Share of tertiary industry in output 0.4 0.07 0.3 0.72 
SOESHARE Share of SOE in urban employment 0.38 0.11 0.17 0.55 
CONSHARE Share of household consumption in output 0.37 0.07 0.25 0.59 
GOVSHARE Share of government consumption in output 0.15 0.04 0.1 0.29 
INVSHARE Share of total investment in output 0.49 0.09 0.3 0.69 
INVMSHARE Share of manufacturing investment in output 0.13 0.05 0.03 0.24 
MARKET Marketisation index 6.75 1.76 3.31 10.29 
ENESHARE Energy consumption (thousand ton coal/10 thousand yuan) 1.64 0.83 0.76 4.06 

Openness 
IMPSHARE Share of imports in output 0.19 0.28 0.02 1.13 
EXPSHARE Share of exports in output 0.21 0.25 0.04 0.85 
OPEN Share of imports and exports in output 0.4 0.5 0.06 1.7 

Demographic indicators 
URBSHARE Share of urban population 0.47 0.15 0.28 0.89 
POPDENS Population density (person/squared km) 2368.2 1167.21 586 5537.67 
MIGRANTS Share of migrants in population 4.12 5.38 0.39 19.11 

Human capital 

PRIMARY Share of population with primary education  0.32 0.08 0.14 0.47 
JUNHIGH Share of population with junior high school education 0.38 0.06 0.27 0.48 
SENHIGH Share of population with senior high school education 0.14 0.04 0.07 0.26 
COLLEGE Share of population with college or above education 0.07 0.05 0.03 0.28 
EDUYEAR Average years of education 8.08 0.94 6.57 10.63 
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Table 2. Sensitivity Index and Variability Index (percentage points), 2017 

Province Sensitivity Index Variability Index
Beijing 0.41 -0.07
Tianjin -9.19 2.73
Hebei -0.59 0.62
Guangdong 0.14 0.16
Shandong -1.74 0.45
Fujian -1.89 0.51
Zhejiang 0.43 -0.05
Jiangsu -2.10 0.52
Shanghai -0.04 -0.19
Liaoning -5.65 3.80
Guangxi -2.45 1.12
Shanxi 1.34 2.04
Inner Mongolia -9.41 2.82 
Jilin -7.13 2.29
Heilongjiang -2.41 1.39
Anhui -1.25 0.76
Jiangxi -0.80 0.41
Henan -1.37 0.31
Hubei -2.52 1.01
Hunan -1.80 0.90
Sichuan 0.38 1.24
Guizhou 2.54 0.15
Yunnan 1.18 0.51
Shaanxi -4.26 1.41
Gansu -3.54 1.22
Qinghai -2.37 1.08
Ningxia -1.46 0.68
Xinjiang -0.57 0.26
Note: The indexes are defined as follows:  
SIkt = [Δln(ykt) – Δln(ykt-c)] – [Δln(yt) – Δln(yt-c)] and VIkt = sd[(Δln(ykt)] – sd[Δln(yt)], where y, t, k, and c are real 
GDP, the time index, the province index and the time period over which the slowdown is measured. 
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Table 3. Regressions results for sensitivity and variability indexes 

Note: the blank cells indicate that the particular variable was not entered in the particular  
 equation. 

Dependent variable: SI Dependent variable: VI 
Variable Coefficient P-value Coefficient P-value
Constant -11.4987 0.0580 
G2007 -0.8820 0.0000 0.2533 0.0000 
SECSHARE 41.5012 0.0000 
TERSHARE 8.0890 0.0101
SOESHARE -16.3381 0.0000 
CONSHARE 27.7745 0.0000 -4.3132 0.0022 
INVSHARE -11.1088 0.0000 
GOVSHARE -29.3937 0.0000 -9.7424 0.0000 
MARKET -0.7455 0.0000
ENESHARE 0.7528 0.0141 
PRIMARY 24.1091 0.0000 
JUNHIGH 20.3476 0.0000 3.2612 0.0499 
SENHIGH -20.3984 0.0099
COLLEGE 95.5476 0.0000 
POPDENS -0.0008 0.0000 
MIGRANTS 0.6480 0.0000 -0.2341 0.0000 
URBSHARE -32.1375 0.0000 9.2237 0.0017 
EXPSHARE -9.7376 0.0025 3.1679 0.0089 

0.8836 0.7563
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Table 4. Sensitivity indexes based on growth, national and provincial components, 2017 

Province SI SI-N SI-P
Beijing 0.41 0.88 1.54
Tianjin -9.19 -3.16 -4.03
Hebei -0.59 0.72 0.70
Guangdong 0.14 -0.52 2.67
Shandong -1.74 0.94 -0.68
Fujian -1.89 -0.97 1.09
Zhejiang 0.43 -0.78 3.21
Jiangsu -2.1 -1.20 1.11
Shanghai -0.04 0.36 1.61
Liaoning -5.65 -2.92 -0.73
Guangxi -2.45 0.81 -1.26
Shanxi 1.34 2.14 1.20
Inner Mongolia -9.41 2.56 -9.96
Jilin -7.13 -1.11 -4.02
Heilongjiang -2.41 -0.28 -0.12
Anhui -1.25 -3.84 4.59
Jiangxi -0.8 -0.38 1.59
Henan -1.37 -0.62 1.26
Hubei -2.52 -0.70 0.19
Hunan -1.8 0.23 -0.03
Sichuan 0.38 1.08 1.30
Guizhou 2.54 4.04 0.50
Yunnan 1.18 1.69 1.50
Shaanxi -4.26 -1.36 -0.89
Gansu -3.54 -1.65 0.12
Qinghai -2.37 0.95 -1.35
Ningxia -1.46 -0.41 0.96
Xinjiang -0.57 3.51 -2.07
Correlation - 0.42 -0.79
Note: The indexes are defined as in the note to Table 2 with SI using the growth rates, and SI-N and SI-P  using 
the national and provincial components of the growth rates.  The correlations in the last row are for the relevant 
variable with SI.  
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Table 5. Regression analysis of national (N) and provincial (P) components of growth 

Dependent variable SI Dependent variable SI-N Dependent variable SI-P 
Variable coefficient p-value coefficient p-value coefficient p-value
Constant -11.4987 0.0580 -14.9631 0.0246 
G2007 -0.8820 0.0000 0.6872 0.0001 -1.5437 0.0000 
SECSHARE 41.5012 0.0000 15.1129 0.0110 24.9055 0.0000 
TERSHARE -35.4347 0.0002 36.1269 0.0000 
SOESHARE -16.3381 0.0000 -14.8482 0.0000 
CONSHARE 27.7745 0.0000 12.0648 0.0253 14.2287 0.0000 
INVSHARE -11.1088 0.0000 -11.6978 0.0001 
GOVSHARE -29.3937 0.0000 -25.6084 0.0000 
ENESHARE 0.7528 0.0141 1.1592 0.0012 
PRIMARY 24.1091 0.0000 30.0980 0.0001 
JUNHIGH 20.3476 0.0000 10.0732 0.0144 13.2081 0.0013 
COLLEGE 95.5476 0.0000 80.2933 0.0000 
POPDENS -0.0008 0.0000 -0.0007 0.0011 
MIGRANTS 0.6480 0.0000 0.4828 0.0002 
URBSHARE -32.1375 0.0000 -13.1287 0.0007 -13.9682 0.0000 
EXPSHARE -9.7376 0.0025 -9.9227 0.0003 
IMPSHARE 5.0673 0.0267

0.8836 0.6565 0.8497

Note: the blank cells indicate that the particular variable was not entered in the particular equation. 
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Figure 1.  Rate of growth of real GDP, China, 1979 to 2017 (%pa) 
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Figure 2.  Growth decline from 2008 to 2017, by province 
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Figure 3: Sensitivity index by province, China, 2008 to 2017 

Note: the index is defined as: SIkt = [Δln(ykt) – Δln(ykt-c)] – [Δln(yt) – Δln(yt-c)],  
where y is real GDP, k and t index the province and time and c is the time period of the slowdown. 
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Figure 4. National component and (de-meaned) total growth by province, 2008 to 2017 
 
Notes:  red = national component, blue = de-meaned total growth  
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