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Abstract
While institutions are said to be poor in China in cross-country comparison, recent 
research indicates that at the provincial level, institutional quality plays in fact an 
important role for the economic success of a province, municipality, or autonomous  
region in China. Our paper aims to add further arguments to this discussion by focus-
ing on the concept of club convergence. In particular, we analyze whether institu-
tional quality in low-income provincial level administrative divisions converges to  
the level experienced by relatively highly developed ones or whether there exist mul-
tiple institutional clubs over the period 1997–2007 by using the log t test proposed by 
Phillips and Sul (Econometrica 75(6):1771–1855, 2007). Our findings indicate that 
there exist multiple institutional clubs within China, three rather small clubs which fol-
low an above-average high institutional quality path and two clubs which find them-
selves on a relatively low institutional quality path and which together account for the 
majority of provinces and autonomous regions. Using the same methodology, we find 
that various members of the poor institutional clubs are additionally caught in a low-
income trap. In a next step, we analyze the causal relationship between poor institu-
tional traps and low-income traps in China by using a recursive bivariate probit model. 
We find evidence that institutional traps are important determinants of income traps, 
giving rise to the recently identified phenomenon of a ‘double trap’. Finally, our find-
ings indicate that human capital and urbanization are additional important determinants 
of income traps, while globalization is decisive for avoiding poor institutional traps.

Keywords  Chinese economy · Club convergence · Income traps · Institutional 
quality · Log t test · Recursive bivariate probit estimation · Economic growth and 
development
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1  Introduction

It is by now a well-established fact that good institutions are decisive for economic 
growth and development. More recently, the importance of institutions has led 
researchers investigate the nature of institutional development, in particular conver-
gence in institutional quality, to gain more insights into the economic growth process 
(one of the earliest contributions can be attributed to Knack and Keefer 1995). The 
majority of empirical studies focuses on the concepts of beta or sigma convergence 
(examples include Elert and Halvarsson 2012, Savoia and Sen 2016, and Schönfelder 
and Wagner 2016) and thus, does not take into account that theory suggests the exist-
ence of multiple equilibria in institutional quality (cf. Acemoglu and Robinson 2006, 
2008). Against this background, it would however be more adequate to prefer empiri-
cal methods that allow for the possibility of various institutional clubs.

The above discussion also gives rise to a potential contradiction in the institu-
tions-development relationship: If we agree that institutions exhibit multiple equi-
libria but a huge literature on income convergence appears to postulate a single 
long-term steady state equilibrium, how can institutions be a causal determinant of 
economic performance? Blackburn et al. (2006), among others, solve this problem 
theoretically by developing a dynamic general equilibrium model that shows that 
economic development and corruption can be jointly determined so that we have, 
for instance, a high corruption – low development club and a low corruption – high 
development club. Kar et  al. (2019) are the first to solve this contradiction also 
empirically. They apply Phillips and Sul (2007) log-t test to identify income and 
institutional convergence clubs for a sample of 111 to 117 countries employing per 
capita income data from the PWT 9 and institutional quality data from the ICRG 
dataset. Their results suggest that there exist multiple income clubs and also multi-
ple institutional clubs with various countries being stuck in a low income trap and/
or poor institutional trap. Kar et al. (2019) also show that poor institutional traps are 
important determinants of income traps.

The question of whether institutional traps determine income traps appears to be 
also very interesting in the case of China. In general, the role of institutional quality 
for China’s development process is puzzling: Very often, it is argued that China has 
reached miraculous GDP growth despite (internationally) relatively low institutional 
quality; however, within the country, the picture appears to be more nuanced: Even 
though Chinese provinces exhibit homogeneous constitution, law and governance 
structures (cf. Ji et al. 2014), the level of institutional quality differs across provinces 
(cf. Fan et al. 2010 and Tang et al. 2014).

Figure  1 displays the average institutional quality1 (ranging between zero and 
ten) (light blue bars, left y-axis) and the average GDP p.c. (dark blue bars, right 
y-axis) over the period 1997–2007 for the 22 provinces, 4 autonomous regions, and 
4 municipalities of our sample. Please note that for reasons of simplicity, we will 
in the following refer to these 30 “provincial level administrative divisions” (省级

1  In particular, the widely used marketization index by Fan et al. 2010 which focuses, among others, on 
the legal environment. See also Sect. 3.1 for more detailed explanations on this indicator.
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行政区) as “provinces”.2 Some of these “provinces” report relatively high levels of 
institutional quality between seven and nine, whereas the majority of provinces only 
scores around five or below. In addition, there is a very unequal economic develop-
ment across provinces with average incomes over the same period, ranging from 
¥3,854 to ¥38,846 (in constant 2005 prices) between the poorest and richest prov-
ince, namely Guizhou and Shanghai. Besides the two top performers Beijing and 
Shanghai, there appears to be a small number of provinces performing above aver-
age, whereas the rest reports a relatively similar below-average per capita income. 
Interestingly, Fig. 1 indicates that many provinces reporting high levels of institu-
tional development also exhibit relatively high per capita incomes. This impression 
is also corroborated by a scatter plot of the provincial institutional quality and the 
log GDP p.c. (cf. Fig. 6 in the Appendix A).

Overall, the institutions-development nexus appears to be particularly interest-
ing in the case of China. However, while there is a considerable body of literature 
on income inequality and income convergence/divergence across China’s provinces, 
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Fig. 1   Provincial per capita income and institutional quality (average between 1997 and 2007). Source: 
NBS, own calculations and Fan et al. (2010). Notes: GDP p.c. in constant 2005 yuan. Each bar depicts 
a province’s mean GDP p.c. (dark blue), and respectively, institutional quality (light blue) between 1997 
and 2007. The horizontal dark blue (light blue) line indicates the mean GDP p.c. (mean institutional 
quality) of all provinces over the period 1997–2007

2  Please see also Sect. 3.1 for more information on our dataset.
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the development of institutional quality at the provincial level, the impact of institu-
tions on growth, and the possibility of convergence or even multiple equilibria in 
income and institutional quality have rarely been studied, pointing to a clear gap in 
the literature (a brief overview on existing studies is provided in Sect. 2). Our paper 
aims to add further arguments to this branch of research by focusing on the concept 
of club convergence. In particular, we analyze whether there is institutional quality 
convergence across Chinese provinces or whether there exist multiple institutional 
clubs over the period 1997–2007 by using the log t test proposed by Phillips and Sul 
(2007).

Our findings indicate that there exist multiple institutional clubs within China. 
We identify three rather small clubs which follow an above-average high institu-
tional quality path. The remaining two clubs which together account for the majority 
of provinces find themselves at below-average low institutional quality paths. Using 
the same methodology, we find that various provinces are additionally caught in a 
low-income trap. In a next step, we analyze the causal relationship between poor 
institutional traps and low-income traps in China by using a recursive bivariate pro-
bit model. We find that institutional traps are important determinants of income 
traps, giving rise to the recently identified phenomenon of a ‘double trap’ (cf. Kar 
et al. 2019). Moreover, we find that human capital is another important determinant 
of income traps, while globalization/trade is decisive for avoiding poor institutional 
traps.3

Our research is mostly related to the paper of Kar et al. (2019) who analyze the 
impact of institutional traps on income traps at the country level and to the studies 
conducted by Glawe and Wagner (2019a, c, d, 2020b) who analyze the impact of 
institutions on growth across Chinese provinces and also elaborate on the institu-
tional convergence process within China.

Our paper is the first study that analyzes multiple equilibria in institutional qual-
ity within China and also the first study to empirically show that there is kind of a 
‘double trap’ in China with poor institutions traps determining low-income traps.

The remainder of this paper is organized as follows. Section  2 provides an 
overview on the related literature. Section  3 is then dedicated to the identifica-
tion of income and institutional clubs in China over the period 1997 to 2007 by 
using the convergence tests developed by Phillips and Sul (2007). In Sect.  3.1, 
we first describe our data and outline our research methodology. The institutional 
and income clubs identified via the log t convergence test are then presented in 
Sect. 3.2. Based on these findings, in Sect. 4, we analyze the (causal) relationship 
between poor institutional traps and low-income traps by using a recursive bivariate 
probit model. We again first describe the methodology and data in Sub-Sect. 4.1 
before discussing our main findings in Sect. 4.2. Concluding remarks are provided 
in Sect. 5.

3  In contrast to our study, Kar et al. (2019) do not consider human capital as a determinant of institu-
tional traps.
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2 � Literature Review

As already mentioned in the Introductory Section, there are various strands of the 
literature related to our paper, namely the literature on (i) the impact of institutions 
on growth, (ii) the development of institutional quality, and (iii) the formation of 
income clubs and the underlying methodology. We first very briefly refer to the find-
ings of the general literature and then focus more extensively on the China-related 
research. Finally, we show how these three strands can be combined by analyzing 
the development of institutions (ii) using the club convergence methodology (iii) 
and then examining the impact of the thus formed institutional clubs/traps on per 
capita income clubs/traps (i)/(iii).

2.1 � Institutions and Economic Development

There is a significant body of literature focusing on the importance of good insti-
tutional quality for economic growth and development. Prominent contributions of 
this branch include the studies of North (1981), Hall and Jones (1999), Acemoglu 
et  al. (2001, 2014), and Rodrik et  al. (2004). Most existing research focuses on 
cross-country studies and there are much less within-country studies, e.g. Niquito 
et al. (2018) for Brazil, Liberto and Sideri (2015) for Italy, and Glawe and Wagner 
(2019b) for Europe. The role of institutional quality on economic development at 
the regional level appears to be particularly interesting for China since it is often 
argued that the country has achieved tremendous growth despite relatively low 
institutional quality (in cross-country comparison). Surprisingly, there is very lit-
tle research on the impact of institutions among Chinese provinces. One of the few 
examples is the study conducted by Glawe and Wagner (2019a) which is based 
on OLS and 2SLS estimations. They find that at the provincial level, institutional 
quality played in fact an important role for the economic success of a province 
in China, even more important than geography and integration. When simultane-
ously examining the relationship between institutions, human capital, and eco-
nomic development, the authors find that human capital “trumps” everything else; 
however institutional quality has a highly significant indirect effect on provincial 
per capita income by improving human capital. In their subsequent paper, Glawe 
and Wagner (2020b) employ a dynamic panel data model to analyze the role of 
improvements (i.e., growth) in institutional quality and human capital (rather than 
the levels of these two variables) for the economic success of a province in China 
over the period 2003 to 2007. Using system GMM estimation, they find that while 
growth in human capital fosters economic growth all over China, only coastal 
provinces record a positive effect of institutional improvements on the growth rate 
of per capita income.4

4  Another argumentation is put forward by Bai et al. (2019) to solve the China puzzle: They argue that 
informal institutions, that is, ‘special deals’ between the local political leaders and Chinese private firms, 
enabled China to achieve high growth despite poor institutions.
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There are also some other studies that investigate the role of institutional quality 
at the provincial level, however, in a different context. For example, Ji et al. (2014) 
primarily focus on the role of natural resources. In particular, they analyze the inter-
play between resource abundance, institutional quality, and economic growth in 
China. They find that resource abundance has a positive impact on economic growth 
at the provincial level over the period 1990–2008 and this effect depends nonlin-
early on institutional quality (measured by the confidence in courts in 1995). There 
are also some studies examining the impact of institutional quality on the firms’ 
R&D activity. For instance, Ang et al. (2014) show that the effective property rights 
enforcement at the provincial level is critical for encouraging financing and invest-
ing in R&D. Similarly, Zhou (2014) finds that institutional quality positively affects 
the decision of firms to engage in R&D activities.

2.2 � Institutional Development

As described above, there is an increasing body of research studying the role of insti-
tutions for explaining cross-country differences in economic performance starting in 
the 1990s. However, surprisingly, only recently, studies have started to examine the 
development of institutional quality, in particular, whether there is institutional con-
vergence or divergence (cf. Savoia and Sen 2016). The only early (empirical) noti-
fication is made by Knack and Keefer (1995) and Knack (1996) who find that dif-
ferences in institutional quality are one important hindrance of income convergence 
across countries. More recently, Savoia and Sen (2016) test for convergence in legal 
bureaucratic and administrative institutional quality by using cross-section and panel 
methods on a large sample of countries from the 1970s to 2010. They find that coun-
tries with initially poor institutions tend to slowly catch up institutionally, whether 
they share the same initial conditions (conditional convergence) or not (absolute 
convergence). In the same vein, Elert and Halvarsson (2012) examine whether there 
is convergence in economic institutions, drawing on the literatures of economic 
convergence and of industrial organization. They use the Economic Freedom of the 
World-index over the period 1970–2009 to proxy for economic institutions. They 
find evidence of institutional convergence, that is, countries with lower institutional 
quality experience faster institutional change than countries with higher institutional 
quality. Their results also show that countries with lower institutional quality have 
higher variability of institutional change. Using distributional analysis, they analyze 
institutional transition probabilities. Their results indicate that the probability of a 
country ending up with high-quality institutions is high in the long-run. Besides the 
studies of Glawe and Wagner (2019c, d) who analyze beta- and sigma-convergence 
of institutional quality in China (using the government efficiency index constructed 
by Tang et al. 2014), there is no research on how institutions have evolved in China 
at the provincial level. Both studies provide evidence for conditional convergence in 
institutions across provinces.
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2.3 � Club Convergence

Income convergence has long been an important topic in economics since the ques-
tion of whether poor countries will stay poor or will be able to catch up to the devel-
oped economies has important policy implications. One of the earliest contributions 
to the income convergence literature can be dated back to Baumol (1986); however, 
the widely known empirical concepts of beta- and sigma-convergence were first 
introduced by Barro and Sala-i-Martin (1992) and Quah (1993). Beta-convergence 
occurs if a poor country tends to grow faster than a rich one so that it tends to catch 
up to the latter, whereas sigma-convergence applies if the dispersion of per capita 
income across countries declines over time. Beta-convergence is a necessary but not 
a sufficient condition for sigma-convergence (see Young et al. 2008). The initially 
cross-sectional studies were criticized since they do not control for cross-country 
heterogeneity, endogeneity biases, or measurement errors (see Temple 1999), giv-
ing rise to time-series and panel data analyses. An especially important contribu-
tion in this field is made by Phillips and Sul (2007). Their method overcomes vari-
ous shortcomings of previous studies by allowing for different time paths as well 
as individual heterogeneity, and also enables to distinguish between various conver-
gence possibilities, among others, absolute convergence, absolute divergence, and 
also multiple steady states (i.e., club convergence). While there is already a signif-
icant body of literature applying Phillips and Sul (2007) method in order to ana-
lyze income convergence across different sets of countries and also within regions,5 
only very few of these studies focus on China. For example, Tian et al. (2016) find 
that provincial incomes are converging into two clubs: seven east-coastal provinces 
(Shanghai, Tianjin, Jiangsu, Zhejiang, Guangdong, Shandong, and Fujian) and Inner 
Mongolia are converging into a high-income club, and the remaining provinces are 
converging into a low-income club. In addition, they obtain strong evidence that 
income inequality within a club decreases, while that between clubs increases over 
time. Li et al. (2018) apply the log t convergence test to identify economic growth 
convergence clubs in 2286 Chinese counties over the period from 1992 to 2010. The 
results indicate significant convergence club patterns at the county level, resulting in 
the gradual formation of six convergence clubs.

2.4 � Institutional Clubs and their Relationship to Income Traps

To our knowledge, Kar et al. (2019) are the first applying the Phillips and Sul (2007) 
method in order to identify (per capita) income clubs and also institutional clubs. Their 
sample comprises 111 to 117 countries over the period 1985 to 2015. Regarding per 
capita income they employ PWT 9 data and regarding institutional quality they primar-
ily focus on four indicators of the ICRG Dataset, namely contract viability, law and 
order, bureaucratic quality, and corruption. Moreover, Kar et al. (2019) show that poor 
institutional quality traps are determinants of low-income traps, combining the three 

5  See, for example, Bartkowska and Riedl (2012) and Glawe and Wagner (2021) for Europe.
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strands of the literature presented above. In the present paper, we show that the same 
applies to Chinese provinces, being the first to analyze institutional club convergence at 
the regional (within country) level.

3 � Identifying Institutional and Income Clubs

This section is dedicated to the identification of institutional and income clubs 
within China by using the log t test proposed by Phillips and Sul (2007, 2009). After 
introducing the Phillips and Sul method and describing our two main variables in 
Sect. 3.1, we subsequently discuss our regression results in Sect. 3.2.

3.1 � Estimation Strategy (log t test) and Data

In the following, we provide a brief description of the log t model developed by 
Phillips and Sul (2007, 2009). Under this framework, the specification of the panel 
data Xit can be expressed as follows:

where git represents systematic (e.g. permanent common) components and ait com-
prises transitory components. For example, Xit can present the level of institutional 
quality or the (log of) per capita income. In order to separate common components 
from idiosyncratic components, we transform Eq. (1) as follows:

where �t is the common factor and �it is a time-varying factor loading coefficient 
which absorbs any idiosyncratic movements in Xit . As argued by Phillips and Sul 
(2007: 1780) it is impossible to estimate �it directly without imposing additional 
structure and assumptions on the dynamic latent factor model, i.e. on �it and �t . 
Therefore, we remove the common factor �t by constructing the following relative 
transition paths:

where hit is the relative transition parameter which measures the loadings �it in rela-
tion to the panel average at time t.  That is, like the loading coefficient, hit traces  
out a transition path for economy i , however, in contrast to �it , it does so in relation 
to the panel average. Equation (3) indicates the following two properties of hit : (i) 
the cross-sectional mean of hit is unity; (ii) if the factor loadings �it converge to δ, 
the relative transition paths given by hit converge to unity. In that case, the cross-
sectional variance of the relative transitions parameter hit converges to zero asymp-
totically, as expressed in Eq. (4):

(1)Xit = git + ait,

(2)Xit =

(
git + ait

�t

)
�t = �it�t,

(3)hit =
Xit

N−1
∑N

i=1
Xit

=
�it

N−1
∑N

i=1
�it

,
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Decreasing cross-sectional variation does not necessarily imply overall conver-
gence, it can also occur when there is for instance local convergence within sub-
groups. In order to allow for this possibility, following Phillips and Sul (2007: 
1785), we model �it in semi-parametric form as expressed in Eq. (5):

where �i is fixed, �it are iid(0,1) across i but weakly independent over t . 𝜎i > 0 is the 
heterogeneity parameter.L(t) is a slowly varying function for which L(t) → ∞ as t → ∞ 
such as log(t) (as suggested by Phillips and Sul). � is the rate at which cross-sectional 
heterogeneity declines to zero over time and thus can be interpreted as the speed of 
convergence. This formulation guarantees that �it converges to �i for all � ≥ 0 . The null 
hypothesis of absolute convergence can thus be written in the semi-parametric form as

Regarding the corresponding alternative hypothesis, we can distinguish between 
two cases:

where the first case corresponds to absolute divergence, whereas the second case 
presents a situation in which sub-groups converge to different steady states with pos-
sibly some diverging units, that is the possibility of club convergence.

The hypothesis test can be implemented through the regression Eq. (8), which is 
also called the “log t regression model” where L(t) is set as log(t):

where Ht is defined as in Eq. (4), and b̂ = 2�̂ (where b̂ is the fitted coefficient of log(t) 
and �̂ is the estimate of � , that is, the decay rate or speed of convergence (cf. also Phillips  
and Sul  2007: 1789). H0 can be tested by a heteroscedasticity- and autocorrelation- 
consistent (HAC) one-sided t-test of the inequality � ≥ 0 . It is rejected at the 95 percent 
significance level if the t-statistic is smaller than -1.65. In case that the null hypothesis 
of absolute convergence is rejected, we can have either absolute divergence (that is, case 
(i)) or club convergence (that is, case (ii)). Therefore, in a next step we perform a cluster-
ing procedure in order to identify sub-groups for which the log t test shows convergence 
described in detail below. If we identify such sub-groups, we conclude that our sample 
shows club convergence, whereas in the absence of such sub-groups, we draw the conclu-
sion that there is absolute divergence.

(4)Ht = N−1
∑N

i=1

(
hit − 1

)2
→ 0 as t → ∞.

(5)�it = �i +
�i

L(t)t�
�it,

(6)H0 ∶ �i = � for all i and � ≥ 0.

(7)

HA ∶

(i) limt→∞ 𝛿i = 𝛿 for all i with 𝛼 < 0

(ii) limt→∞ 𝛿i ≠ 𝛿 for some i with 𝛼 ≥ 0,

(8)log
(

H1

Ht

)
− 2 log (log (t)) = a + b log (t) + ut

for t = [rT], [rT] + 1,… , T with r > 0,
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Following Phillips and Sul (2007, 2009: 1170), we use the following clustering 
algorithm consisting of four steps:

1.	 Cross-section sorting: We order the N provinces in our panel decreasingly accord-
ing to their observation in Xit (for instance, institutional quality) in the last period 
or in the last fraction of the sample (for instance, 1/2).

2.	 Formation of the core group of k∗ provinces: We select the first k highest units to 
form the subgroup Gk for some 2 ≤ k < N and then run the log t regression to obtain 
the test statistic tk = t(Gk) for this subgroup. We choose the core group of size k∗ 
by maximizing tk subject to min

{
tk
}
> −1.65 . If this condition is not satisfied for 

k = 2 , the highest unit is dropped from the core group and we form the core group 
starting with the second highest unit, etc. If min

{
tk
}
> −1.65 does not hold for all 

such pairs, we conclude that there is absolute divergence and we exit the algorithm.
3.	 Sieving provinces for new club members: We add one of the remaining provinces 

at a time to the core group (with k∗ members) and run the log t test again. The new 
province is included if the respective t-statistic is greater than the sieving criterion 
c∗ which we set to zero.6 All provinces that satisfy this condition are added to 
the core group and we again run a log t test for this new sub-group. If it satisfies 
tk > −1.65 , we conclude that the group forms the first convergence club. If this 
is not the case, we have to raise the critical value and repeat until tk > −1.65.

4.	 Recursion and stopping rule: We form a second group consisting of all provinces 
that could not be sieved in the previous step and run the log t test again for this sub-
group. If tk > −1.65 , we conclude that there are two convergence clubs. If this is 
not the case, however, we repeat step 1–3 in order to check if this second group can 
itself be subdivided into convergence clubs or, if the remaining provinces diverge.

Merging  After having completed the process described above and if more than one 
convergence club has been detected, as a final step, we test whether these clubs can 
be merged to form larger clubs. Therefore, we take the two highest clubs and run the 
log t test again. If the t-statistic is greater than -1.65, we conclude that both clubs 
can be merged. We then add the next highest club until the convergence hypoth-
esis is rejected, that is, tk ≤ −1.65 and proceed to identify more mergers from the 
remaining clubs. After all possible mergers have been completed we have our final 
convergence clubs.

In the following, we briefly describe the data used for the log t test. We employ 
a panel dataset of 30 provincial level administrative divisions (in particular, 22 
provinces, 4 direct-administered municipalities, and 4 autonomous regions)7 over 

6  More precisely, the choice of c∗ is associated with the desired degree of conservativeness in the cluster-
ing method. In particular, a higher sieving criterion implies less risk of including a wrong province of the 
convergence club. For a small T (as in our case), c∗ can be set to zero. This ensures that it is highly con-
servative. In contrast, for large T, the sieving criterion can be set to -1.65 (i.e., the asymptotic 5% criticial 
values). See also Phillips and Sul (2009: 1171) for a detailed discussion.
7  Please note that in the following, we will refer to the “provincial level administrative divisions” of 
Mainland China as “provinces” for reasons of simplicity.
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the period 1997 to 2007. The choice of time period and regions (we do not include 
Tibet, Taiwan, Hong Kong, and Macao) is due to data availability on the marketi-
zation index. However, since this period lies between the Southern Tour of Deng 
Xiaoping earlier in the 1990s (and the opening up of the inland provinces to foreign 
direct investment) and the global financial crisis, it seems to be reasonable. Moreo-
ver, it coincides with China’s Western Development Strategy (“Go West”) that was 
launched in 1999, which makes it in fact an interesting study period. Descriptive 
statistics of our two main variables – institutional quality and the per capita income 
– are provided in Table 1. The mean of the per capita GDP is approximately 12,220 
and the average institutional quality is about 5.48 (with a quite high standard devia-
tion of 2.00). The correlation coefficient of the two variables amounts to 0.78 (sig-
nificant at the 1-percent level).

The marketization index constructed by Fan et al. (2010) is used as a measure of 
institutions. It is used by various empirical studies (for instance by Che and Wang 
(2013) and Zhou (2014)) to measure the quality of institutions at the provincial level 
in China. The marketization index varies between 0 and 10, a higher score indicating 
stronger institutions, and it consists of five sub-indices (namely, “government and 
market relation”, “development of the non-state enterprise sector”, “development of 
the commodity market”, “development of factor markets” and “market intermediar-
ies and the legal environment for the market”) as well as a total of 23 basic indica-
tors. It should be noted that the set of institutions that matter for economic perfor-
mance is far more complex and cannot be fully captured by the marketization index. 
However, since the marketization index comprises important aspects of institutional 
quality (for instance regarding contracting institutions and property rights institu-
tions) and due to the serious data limitation, we decided to focus on this index. Data 
on the (log) per capita income is obtained from the National Bureau of Statistics of 
China (NBS  2018). Since this data is only available in current RMB, we divided 
the series by the consumer price index for 2005 to obtain the time series in constant 
2005 RMB.

3.2 � Estimation Results

As outlined in Sect. 3.1, we first test whether there is overall convergence in both 
p.c. income and institutional quality. The t-statistics displayed in the first row of each 
Panel of Table 2 indicate that the null hypothesis of absolute convergence among the 
Chinese provinces is rejected in either case, since both statistics lie below the criti-
cal threshold of -1.65. Therefore, in a next step, we perform the clustering procedure 

Table 1   Descriptive Statistics 
(I)

Data: NBS (2018) and Fan et al. (2010), own calculations

Mean SD

Per capita income 12,220 9816
Institutional quality 5.48 2.00
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(Step 1–4) described in Sect. 3.1 in order to identify sub-groups for which the log t 
test shows convergence (the alternative outcome would be absolute divergence).

Regarding the per capita income, in the first place we identify six clubs and one 
diverging province. We next test whether any of the identified clubs can be merged 
to form larger convergence clubs. The second Column of Table 3 displays the merg-
ing procedure. Our results indicate that the initial clubs 2 and 3 can be merged 
together to form the new club 2 (consisting of six provinces). We also checked for 
the possibility of further merging the remaining clubs, however, the respective tests 
indicate that no further merging can be done. A list of the final clubs, the num-
ber of provinces and the respective test statistics are provided in Table 2, Panel B. 
Detailed information on the provinces forming each club is provided in Table 14 in 
the Appendix A. In addition, Fig. 7 in the Appendix A shows the spatial distribution 
of the income convergence clubs and the diverging province. The respective relative 
transition paths are displayed in Fig. 2. We can see that the clubs 1 and 2 lie signifi-
cantly above the remaining four clubs. Moreover, the clubs do not seem to converge 
to each other, only the Club 1 consisting of only three provinces (Beijing, Tianjin, 
and Shanghai) shows a slightly decreasing tendency.

Regarding institutional quality, the clustering procedure reveals the existence 
of five clubs and one diverging province (see Table  3, Column 1, Panel A). The 
merging analysis indicates that the clubs cannot be merged to form larger clubs (see 
Table 3, Column 2, Panel A). The relative transition paths are depicted in Fig. 3. The 

Table 2   Log t test for 
institutional quality and per 
capita income

Data: Fan et  al. (2010) and NBS (2018). Notes: t-statistics larger 
than -1.65 indicate convergence

Club Provinces t
b̂ b̂ (SE of b̂)

Panel A: Sample of 30 Provinces, 1997–2007 Institutional 
Quality

Full sample 30 -44.6768 -0.9345 (0.0209)
Club 1 3 0.0347 0.0851 (2.4520)
Club 2 4 11.2959 0.2479 (0.0219)
Club 3 2 -0.3901 -0.0179 (0.0459)
Club 4 18 1.0692 0.0121 (0.0113)
Club 5 2 8.0153 2.1341 (0.2663)
Diverging 1
Panel B: Sample of 30 Provinces, 1997–2007 Per Capita 

Income
Full sample 30 -29.1467 -0.8794 (0.0302)
Club 1 3 1.5262 0.1616 (0.1059)
Club 2 6 5.4323 0.2386 (0.0439)
Club 3 11 -0.8833 -0.0618 (0.0700)
Club 4 5 0.8497 0.0640 (0.0754)
Club 5 2 -1.4306 -0.1259 (0.0880)
Club 6 2 0.6417 0.0691 (0.1076)
Diverging 1
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high institutional quality clubs 1, 2, and 3, each comprising only very few provinces, 
have relative transition curves (far) above the overall mean institutional quality (see 
also Table 15 in the Appendix A for more detailed information on the members of 
each club).8 Moreover, all members of these three clubs have relatively high levels 
of institutional quality, indicating that in that case institutions are rather persistent. 
In addition, the transition paths of club 1 and – to a somewhat lesser extent – also of 
club 2 show a slightly increasing tendency. In contrast, the rather large poor institu-
tional club 4, consisting of 18 provinces, lies below the cross-section average institu-
tional quality and shows a decreasing tendency.

Club 5 which is made up of only two provinces (namely Gansu and Qinghai) 
brings up the rear; even though its transition curve shows a slightly increasing ten-
dency, it lies far below those of the high institutional clubs 1–3 and even below that 
of the poor institutional club 4. On average, club 5 members reach only 60 percent 
of the overall mean level of institutional quality (in contrast, club 1 members realize 
values over 150 percent).

Figures 4 and 5 depict the internal transition paths of the six per capita income 
convergence clubs and the five institutional quality convergence clubs. There is a 
clear visible convergence tendency within each club, confirming the results of the 
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Fig. 2   Transition paths for income clubs. Source: Own calculations based on NBS (2018) data. Note: 
The relative transition path of the club is defined as the cross-section mean of the members of club  i 
divided by the cross-sectional mean of the whole sample

8  The mean of all 30 provinces of our sample corresponds to the value 1 on the y-axis of Fig. 4.
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log t test. Figure 8 in the Appendix A provides a graphical illustration of the institu-
tional convergence clubs.

In a next step, following Kar et al. (2019), we define which provinces are caught 
in a poor institutions trap and a low-income trap, respectively. The above findings 
indicate that the provinces belonging to the (rather large) poor institutional quality 
club 4 and the smaller institutional club 5 may be stuck in a low institutional trap 
as the transition curves of both clubs do not only lie far below the other transition 
curves (and also below the cross-section mean of all provinces of our sample) but 
also do not show any real tendency of narrowing the gap to the high institutional 
clubs. Moreover, club 4 shows a slightly decreasing tendency over the entire period 
towards the even lower club 5. Analogously, the provinces identified as club mem-
bers of the low-income clubs 3, 4, 5, and 6 are apparently caught in a low-income 
trap. The relative transition paths of clubs 1 and 2 lie significantly above the other 
clubs and clubs 3–6 also show no catching-up tendency. These findings are the basis 
for our subsequent analysis in which we want to investigate whether poor institutions 
traps determine low-income traps.

It has to be noted, that of course, in the (very) long-run, there might be con-
vergence in per capita income (and maybe as well in institutional quality) across 
Chinese provinces. However, during the transition period in which China moves 
from middle-income status to high-income status and in which there is the dan-
ger of a prolonged growth slowdown (‘middle-income trap’), multiple equilibria 

.6
.8

1
1.

2
1.

4
1.

6
M

ea
n 

1995 2000 2005 2010
year

1 2
3 4
5

Fig. 3   Transition paths for institutional clubs. Source: Own calculation based on data of Fan et al. (2010). 
Note: The relative transition path of the club  i is defined as the cross-section mean of the members  
of club divided by the cross-section mean of the whole sample



719

1 3

The “Double Trap” in China—Multiple Equilibria in Institutions…

might temporarily emerge (as supported by our empirical evidence), which can 
have important implications for the future growth path (and, thus, also for long-
run convergence). For achieving high growth at the national level (in order to 
quickly reach (lower) middle-income status), it might have even been positive 
that some provinces far outperformed others in terms of income and institutional 
quality for some time. This is especially true for China due to its huge size and 
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Fig. 4   Internal relative transition paths for per capita income clubs. Source: Own calculations based on 
NBS (2018) data. Note: The relative transition path of the province i is defined as the value of province i 
divided by the cross-sectional mean of the whole club
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the impossibility to develop the entire country at once. In the long run, however, 
this growth strategy is not sustainable. The growth of the top-performers (such 
as Beijing and Shanghai) will naturally slow down and the growth potential of 
the “low-performing” provinces is not utilized optimally/unnecessarily kept low. 
After China’s impressive growth performance over the last decades, this point 
could be reached quite soon, and an analysis of the multiple equilibria in income 
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Fig. 5   Internal relative transition paths for institutional clubs. Source: Own calculation based on data of 
Fan et al. (2010). Note: The relative transition path of the province i is defined as the value of province i 
divided by the cross-section mean of the whole club
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and institutions during this period, especially their interrelatedness, appears to be 
very interesting.

Finally, since our sample period coincides with the Western Development 
Strategy, we will briefly discuss our results in the context of this initiative. In 
1999, the Chinese government launched its Western Development Strategy 
(WDS, also known as “Go West” strategy) in order to accelerate the development 
of Western regions through various policy incentives and financial investments. 
The Chinese government also aimed at narrowing the economic development gap 
between Eastern and Western China. The WDS comprises a large number of ini-
tiatives and projects with a focus on infrastructure, ecological protection, promot-
ing foreign investment and strengthening the reform and opening up efforts, as 
well as promoting education (cf. The Central People’s Government of the PRC 
2009). It covers six provinces (Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, and 
Qinghai), five autonomous regions (Tibet, Ningxia, Xinjiang, Guangxi, and Inner 
Mongolia) and the municipality Chongqing, which together account for more 
than 70% of the country’s land area.

The results of the WDS are mixed. While there was an undeniable increase in 
the GDP per capita of Western provincial units, the economic gap between East-
ern and Western China has even been widening. This is also partly reflected in 
our results regarding the geographical distribution of income convergence clubs 
in China: Many “provinces” in Western China are located in one of the lower 
income clusters, whereas the majority of eastern provinces managed to join one of 
the higher income clubs. However, also across the Western (and Central) regions 
that are part of the WDS, there are considerable differences. For instance, the 
performance of Inner Mongolia, Chongqing, Xinjiang, and Shandong is particu-
larly strong. Those provincial level administrative divisions (referred to as prov-
inces here) are located in middle-level income clubs and/or show an extremely 
pronounced upward trend within their respective club. In contrast, the perfor-
mance of Gansu, Guizhou, and Yunnan is rather worrisome. All three provinces 
are located in the lowest two clubs and seem not to be able to move toward a 
higher income cluster in the near future. A similar picture emerges with respect to 
the institutional development: Chongqing showed the strongest performance and 
as the only region covered by the WDS it managed to join the institutional Club 
3. In contrast, Gansu and Qinghai are both located in the lowest institutional club.

4 � Factors Conditioning Club Formation

In this section we analyze whether there exists a (causal) relationship between 
institutional traps and income traps which we have identified in Sect.  3.2. In 
particular, we want to estimate whether a province that is caught in a low insti-
tutional trap is also victim of an income trap. In Sect.  4.1, we first present our 
estimation strategy (the recursive bivariate probit model) and describe the cross-
sectional data used in our regressions. Section 4.2 then elaborates on our estima-
tion results.
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4.1 � Estimation Strategy (Recursive Bivariate Probit Model) and Data

We employ a recursive bivariate probit model in which two equations with binary 
outcomes and correlated error terms are estimated simultaneously. In contrast to the 
“normal” bivariate model, the left-hand variable of Eq. (9) is used as an explanatory 
variable in Eq. (10). It can be specified as follows:

where i∗ and y∗ denote unobserved continuous latent variables determining the 
observed binary outcomes i and y which indicate whether a province is caught in an 
institutional or income trap, respectively. x1 and x2 are vectors of regressors, � ′

1
 and 

�
′

2
 are the respective vectors of coefficients, and � is the coefficient of the binary var-

iable i (the institutional trap dummy). The error terms �1 and �2 have a joint bivari-
ate normal distribution with coefficients of correlation Corr

[
�1, �2|x1, x2

]
= � ≠ 0.9 

Recursive bivariate probit models are usually estimated using at least one exclusion 
restriction z (‘instrument’) which is only included in x1.10 The exclusive restriction 
has to be exogenous, that is Cov

(
z, �2

)
= 0.11

In the following, we briefly describe the (cross-sectional) data used in this sec-
tion.12 Table  4 presents summary statistics of the main regressors. More detailed 
information regarding the construction of the variables are presented in Table 16 in 
Appendix B and below.

The variables ‘institutional trap’ and ‘income trap’ are defined as suggested in 
Sect.  3.2. There we explain why the provinces belonging to the poor institutional 
quality clubs 4 and 5 are stuck in a low institutional trap. Their relative transition 
paths lie far below the respective paths of club 1–3 and they both do not show any 
real tendency of narrowing the gap to the high institutional clubs. Club 4 addi-
tionally shows a decreasing trend towards club 5. Analogously, we can state that 
the provinces identified as club members of the low-income clubs 3, 4, 5, and 6 
are caught in a low-income trap. The relative transition paths of clubs 1 and 2 lie 

(9)i∗ = 𝛽
�

1
x1 + 𝜀1, i = 1 if i∗ > 0 and i = 0 otherwise

(10)y∗ = 𝛽
�

2
x2 + 𝛾i + 𝜀2, y = 1 if y∗ > 0 and y = 0 otherwise,

9  If � ≠ 0 ( � = 0 ), the regressor i  is endogenous (exogenous).
10  We use a battery of different exclusion restrictions, mostly based on the findings of Kar et al. (2019) 
and Glawe and Wagner (2019a). Following Kar et al. (2019), the geographical and exogenous variable 
latitude is included in the regressor vector of Eq. (9). As an alternative geographical variable, we use the 
distance to Beijing or Shanghai, whichever is less (cf. Glawe and Wagner 2019a). Moreover, we also use 
the cultural variable ethnicity (also proposed by Kar et al. 2019) and the historical variable former West-
ern colony (inspired by the standard literature on institutions) as alternative exclusion restrictions. The 
use of other potential exclusion restrictions (such as mortality rates after the Great Famine) results in a 
too small sample size for bivariate probit regression.
11  The linear two-stage instrumental variable (IV) estimator presents an alternative approach to deal with 
the problem of endogeneity, however, as extensively discussed in Chiburis et  al. (2011), the recursive 
bivariate probit model has various advantages over the IV estimator.
12  Please note that our sample only includes 28 provinces (and not 30) since two provinces are diverging.
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significantly above the other clubs and clubs 3- 6 do not show any sign of catching-
up (cf. also Kar et al. 2019).

Our choice of (additional) explanatory variables of the income trap and the insti-
tutional trap is based on the results of the standard literature on the determinants of 
economic development and on the determinants of institutional quality, respectively. 
Following (among others) Mankiw et al. (1992), Hall and Jones (1999), Sachs and 
Warner (1997), and Rodrik et al. (2004), we choose the population (natural) growth 
rate, the extent of (trade and financial) globalization as well as physical and human 
capital as explanatory variables of the income trap (besides the institutional trap 
dummy). Regarding the factors determining institution traps, we follow (among oth-
ers) Easterly et al. (2006), La Porta et al. (2008), Acemoglu et al. (2001), and Sachs 
(2001) and employ globalization, ethnicity, and latitude as explanatory variables. 
As a robustness test, we also use an alternative geographical variable, namely the 
distance to Beijing or Shanghai (whichever is less) which is used as an instrument 
for institutions in the study of Glawe and Wagner (2019a). Moreover, we also use 
human capital as an additional explanatory variable of the institutional trap, taking 
into account that human capital might induce improvements in institutional quality, 
as argued, among others, by Glaeser et al. (2004). In the following, we provide more 
detailed information regarding the various variables.

We use three different measures of human capital, (i) a human capital ratio 
defined as the ratio of the number of students enrolled in higher education over the 
number of students enrolled in secondary education (as suggested, for instance by 
Yao 2006 and Bonnefond 2014) and, as robustness checks, (ii) the population share 
aged six and above with tertiary education, and (iii) the population share aged six 

Table 4   Descriptive Statistics (II)

The variables initial per capita income, physical capital stock, and trade share are in logarithms

Variable Mean SD Source

Institutional trap dummy 0.2857 0.4600 Fan et al. (2010), own calculations
Trade globalization (trade share) 0.2932 1.0284 NBS, own calculations
Financial globalization (FDI share) -5.4613 1.0929 NBS, own calculations
Latitude 0.3724 0.0790 Own calculations
Distance to Beijing/Shanghai 962.87 632.45 Own calculations
Ethnicity 0.2044 0.2205 Yeoh (2012)
Physical capital stock 3.8296 0 .7407 Holz and Sun (2018), own calculations
Human capital ratio 0.1082 0.0639 NBS, own calculations
Secondary education 0.4986 0.0783 NBS, own calculations
Tertiary education 0.0559 0.0400 NBS, own calculations
Population growth rate 6.0796 3.6321 NBS, own calculations
Secondary sector share 3.7070 0.1952 NBS, own calculations
Tertiary sector share 3.6002 0.1480 NBS, own calculations
Urbanization 3.7719 0.3045 NBS, own calculations
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and above with secondary education (all calculated using NBS data).13 Moreover, 
we employ a new measure of the provincial physical capital stocks devised by Holz 
and Sun (2018) (in logarithms). The extent of globalization is proxied by trade open-
ness defined as the logarithm of the trade share in GDP (calculated using NBS data). 
As a robustness check, we use the logarithm of the FDI share in GDP as alternative 
measure of (rather financial) globalization (also calculated using NBS data). Data 
on the provincial population growth, which is supposed to hinder economic growth 
according to the neoclassical growth theory, is also obtained from the NBS. Geogra-
phy is measured by latitude, that is, the distance from the equator. As an alternative 
geographical variable, we compile the air distance to Beijing or Shanghai, which-
ever is less, calculated with the great-circle distance formula. Ethnicity is measured 
by the ethnic fractionalization index compiled by Yeoh (2012). It ranges between 0 
and 1, where zero corresponds to a homogenous province. Finally, in some robust-
ness checks we add the secondary and tertiary sector shares in GDP as well as 
urbanization (i.e., the logarithm of the urban population share in total population), 
all calculated using NBS data.

4.2 � Estimation Results

The bivariate probit estimates are displayed in Table  5. Panel A reports the esti-
mated coefficients of the determinants of the institutional trap while Panel B shows 
the estimated coefficients of the determinants of the income trap. The coefficients 
capture the relationship between the likelihood that a province will not be in an insti-
tutional (or income) trap and the respective regressors. In Columns (1)–(3) our glo-
balization measure is the trade share in GDP, whereas in Columns (4)–(6), we use 
the FDI share in GDP instead. In all columns, we use the ratio of the number of stu-
dents enrolled in higher education over the number of students enrolled in second-
ary education to represent human capital. In additional robustness checks, we will 
also present the results obtained when employing alternative educational measures 
(namely the population share with tertiary or, alternatively, secondary education). 
Regarding the institutional trap equation, we find that in all columns, globalization 
measured either by the trade share or the FDI share in provincial GDP is statisti-
cally significant and has the expected positive effect. Including human capital as an 
additional regressor in Columns (2) and (5) does not change these findings; the coef-
ficients of the globalization measures stay significant (the significance level of FDI 
is only slightly reduced) whereas the human capital measure is insignificant. Also 
adding ethnicity in Columns (3) and (6) does not change our main results; however, 
the significance level of the trade variable is now also slightly reduced to the 5-per-
cent level. Ethnicity itself has a negative coefficient and is significant or very close 
to being so. Latitude, that is, our measure of geography, is positively signed and sig-
nificant in some specifications.

13  The NBS sample survey includes the “population aged 6 and over”. All information regarding educa-
tion (for all levels, primary, secondary, as well as college and higher) is reported for the population aged 
6 and over (“e.g. population aged 6 and over, senior secondary”).
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Regarding the income trap equation, we find that the institutional trap dummy is 
highly significant at the 1-percent level and has the expected positive sign in all spec-
ifications with coefficients ranging from around 2.8 to 3.5. Regarding the remaining 
explanatory variables, we find that human capital is positively signed and statistically 
significant at the 5-percent level for most specifications. The population growth rate 
also has the expected negative sign and is marginally significant in Columns (1)–(3). 
The coefficients of physical capital have varying signs and are insignificant through-
out Columns (1) to (6). The trade-to-GDP ratio has a positive sign and is significant at 
the 5- and 10-percent level while the FDI share is insignificant and negatively signed.

For all columns, the null hypothesis of the Wald test that rho equals zero (mean-
ing that the two probit equations are independent) is rejected at the 1-percent level. 
Thus, the choice of a recursive bivariate probit model is appropriate in our case.

In Table 6, we use an alternative geographical measure, namely the distance to 
Beijing or Shanghai (whichever is less). This variable is used as instrument for insti-
tutional quality by the study of Glawe and Wagner (2019a) and passes all (possible) 
tests for exogeneity.14 For an extensive discussion of the instrument see Glawe and 
Wagner (2019a, Sect. 2).

In general, our results remain mostly unchanged. The institutional trap dummy is 
still highly significant with coefficients ranging from 2.7 to 3.7. Regarding the insti-
tutional quality equation, the coefficients of the trade and FDI shares are again posi-
tive and significant at the 5- to 1-percent level with coefficients around 1.7 and 1.6, 
respectively. The distance measure is (as expected) negatively signed and marginally 
significant in Columns (4) and (5). As before, adding ethnicity does not change our 
results. The cultural variable is again negatively signed but it fails to be statistically 
significant this time. Again, the p-value for the Wald test suggests that the bivariate 
model is appropriate (instead of running two separate probit models). Also when 
including latitude and the distance measure simultaneously, our results stay robust 
(cf. Table 7). The ethnicity variable is marginally significant (in Columns 3 and 6).

In the following, we briefly discuss some further robustness checks regarding the 
choice of the exclusion restriction, the use of alternative proxies for human capital, as 
well as the consideration of structural characteristics (such as sector shares und the 
level of urbanization).15 Moreover, we analyze which of our globalization measures 
(trade or FDI) is more important, especially for avoiding poor institutional traps.

The additional robustness checks regarding the exclusion restriction are presented 
in Table 8. There, we focus on a historical variable, in particular a dummy variable for 
having been colonized by a Western power (cf. Wang et al. 2018). Our results remain 
unchanged, the institutional trap dummy and also the other determinants of the income 
and institutional traps that above have been identified as crucial stay significant.

14  These tests include a) the Hansen J test using Lewbel (2012) constructed instruments, b) as suggested 
by Baum (2008), the inclusion of the instruments as regressors (which are statistically insignificant), and 
c) the inclusion of the distance to the coast as an additional regressor (which does not impact the results).
15  Also adding government expenditures, a coastal dummy, the initial GDP p.c. as well as investment 
ratios (instead of our physical capital measure) as regressors in the income trap equation does not change 
our main results. However, in some specifications, we have to drop other regressors in order to be able to 
solve the model empirically.
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In a further robustness test, we employ alternative measures of human capital, 
namely the population share (aged six and above) with tertiary or secondary edu-
cation. The respective regression tables are presented in Tables  9 and 10. Again, 
our main findings stay robust. In some columns, the educational measures have a 
higher significance level (compared to the human capital ratio), particularly in the 
specifications that include financial globalization. The coefficients of tertiary edu-
cation are on average higher than the corresponding coefficients of the secondary 
education measure (cf. Panel B). We also used the average years of schooling as a 
human capital proxy, however, even though our main findings again do not change, 
the mean school years barely fail to be statistically significant in some specifications. 
The results are reported in the Appendix C, Table 17.

The next robustness check is dedicated to the importance of structural char-
acteristics. As the economic development varies widely across the 30 provinces, 
municipalities, and autonomous regions, they consequently also find themselves 
at different stages of the structural transformation process: While some prov-
inces still have a relatively strong agricultural orientation (e.g. Hainan), in various 
coastal provinces (such as Beijing and Tianjin), the service sector already accounts 
for the largest share in the regional GDP (whereas the primary sectors contrib-
utes only around 1 percent or less). In addition, the degree of urbanization differs 
significantly across provinces. Therefore, in Tables  11 and 12, we include some 
additional control variables to take into account these structural characteristics. 
Table 11 shows that when adding the sector shares,16 the institutional trap dummy 
stays significant at the 1-percent level in all Columns. Also the main regressors 
of the institutional trap equation do not change; globalization is still highly sig-
nificant and the geographical variables are marginally significant or close to. Only 
the human capital measure reports a decrease in its significance level when using 
the trade globalization measure (in the income trap equation). Regarding the addi-
tional control variables capturing differences in the provincial structural charac-
teristics, we find that the (log) industry and tertiary sector shares in GDP are both 
insignificant.17 In Table  12 we include another structural variable as additional 
regressor in the income trap equation, namely the urbanization share. Unfortu-
nately, we can only use the trade share as measure of globalization since the model 
cannot be solved when using the FDI share instead. In all Columns, the urbaniza-
tion share is highly significant with coefficients ranging from 1.1 to 1.2. The insti-
tutional trap dummy remains significant at the 1-percent level whereas the signifi-
cance of human capital is again reduced. Regarding the institutional trap equation, 
the trade share remains positive and highly significant. Also adding human capital 
to the institutional trap equation does not change our findings; as before, the coeffi-
cient of the educational measure is insignificant (cf. Table 18 in the Appendix C). 
In sum, adding structural characteristics to our set of regressors does not change 
the importance of good institutions for avoiding poor income traps; however, the 

16  Both variables have a very low correlation.
17  Also including only the (log) industry sector share in GDP or, respectively, only the (log) tertiary sec-
tor share in GDP does not change the key findings.
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significance of human capital is reduced. Regarding the structural characteristics, 
the sector shares appear to be of minor importance whereas the level of urbaniza-
tion is a decisive determinant of income traps.18

In a final robustness check, we analyze whether trade or financial globalization is 
more decisive for the institutional quality of a province. When including trade and FDI 
simultaneously in the institutional trap equation, trade stays significant at the 5-percent 

Table 12   Bivariate probit estimates, urbanization

(*), (**), (***) denote significance at the 10, 5, and 1 percent level. Robust standard errors are in paren-
theses. For more information see the notes of Table 5

(1) (2) (4) (5)

Panel A: Estimation of Institutional Trap Equation
Trade globalization (trade share)

Geography (latitude) 0.356 0.178 0.381
(0.377) (0.242) (0.296)

Geography (distance) -0.559 -0.433 0.283
(0.546) (0.403) (0.580)

Globalization 1.867*** 1.620*** 1.703*** 2.269***
(0.612) (0.515) (0.545) (0.714)

Ethnicity -1.429*
(0.790)

Constant -0.902** -0.867* -0.851** -1.316**
(0.454) (0.444) (0.424) (0.575)
Panel B: Estimation of Income Trap Equation
Trade globalization (trade share)

Population growth -0.488* -0.558* -0.541* -0.576*
(0.562) (0.616) (0.579) (0.614)

Globalization 0.213 0.253 0.248 0.361
(0.480) (0.508) (0.485) (0.501)

Physical capital -0.396 -0.461 -0.463 -0.502
(0.416) (0.461) (0.442) (0.470)

Human capital 0.980 1.044 1.000 1.083
(0.575) (0.631) (0.587) (0.641)

Urbanization 1.147** 1.179** 1.128** 1.164**
(0.531) (0.566) (0.528) (0.504)

Institutional trap 3.270*** 3.253*** 3.287*** 3.068***
(0.799) (0.832) (0.840) (0.938)

Constant -1.698*** -1.676*** -1.686*** -1.669***
(0.415) (0.423) (0.420) (0.423)

Observations 28 28 28 28
Wald test of Rho = 0 (chi2) 695.819 1260.23 769.551 927.28
Wald test of Rho = 0 (pval) 0.000 0.000 0.000 0.000

18  The important role of urbanization for avoiding poor income traps can probably partly be attributed to 
an indirect positive effect of human capital.
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level, whereas FDI turns insignificant (cf. Table 13). The main results (highly signifi-
cant institutional trap dummy, positive significant impact of human capital in the income 
trap equation, positive impact of globalization in the institutional trap equation etc.) do 
not change. These findings are robust independent of which geographical and cultural 
variables (or combination of them) we include as exclusion restriction in the institutional 
equation. It is an indication that trade is probably even more decisive for institutional 
development than FDI. We also tried to include FDI only in the institutional trap equa-
tion and trade only in the income trap equation. Both variables are highly significant 
and positive. However, the other way round (that is, when including trade only in the 
institutional trap equation and FDI only in the income trap equation) only trade is highly 
significant. Again, our main findings do not change and are robust for various combina-
tions of exclusion restrictions (cf. Table 19 in the Appendix C). Overall, we can say that 
both, trade and FDI have a positive impact on the probability of not being caught in a 
poor institutional trap. However, trade additionally reduces the likelihood of being stuck 
in a low-income trap. Moreover, if included simultaneously, trade trumps FDI regarding 
its impact on institutions.

Overall, our results suggest that poor institutional traps are crucially important 
determinants of low-income traps. Moreover, human capital and urbanization can play 
a decisive role for reducing the likelihood of income traps, whereas the likelihood of 
institutional traps is related to the trade and FDI performance (and, to a somewhat 
lesser extent, also to the ethnic fractionalization and geography of a province).19

5 � Conclusion

In our paper, we have analyzed whether there exist multiple equilibria in institu-
tions across China’s provinces over the period 1997 to 2007. Using the log t test 
proposed by Phillips and Sul (2007), we find that there are multiple institutional 
clubs within China. In particular, we identify three rather small clubs of provinces 
with above-average high levels of institutional quality of which some even show a 
slightly increasing relative transition path. The remaining two clubs find themselves 
on below-average poor institutional quality paths. One of these clubs is rather large, 
consisting of 18 provinces, and shows a slightly declining tendency towards the other, 
even lower, poor institutional club which comprises only two provinces. The prov-
inces of these two clubs are assumed to be caught in a poor institutional trap. In addi-
tion, many of these provinces are also members of the low per capita income club 

19  Again, it is interesting to put these results in context to the Western Development Strategy (WDS) 
(cf. also the discussion at the end of Sect. 3.2). Trade and financial globalization as well as human cap-
ital (and because of the focus on infrastructure investment also to some extent urbanization) are also 
important components of the WDS. Efforts to attract foreign investments yield varying results across 
Western regions. For instance, Chongqing was especially successful in attracting FDI between 1999 and 
2001 whereas foreign investment in for instance Guizhou and Guanxi even decreased (cf. Fan 2004). 
Also regional differences in education appear to be rather persistent (cf. Glawe and Wagner 2020c). 
Some provinces that are part of the WDS indeed appear to have experienced a “double trap” where their 
incomes are stuck in low-level traps from which it is difficult to escape, because the institutions that fos-
ter growth are also stuck in a low equilibrium.
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(in total we identify six income clubs, two high-income clubs and four low-income 
clubs forming the low-income trap), suggesting a positive correlation between being 
stuck in an income trap and being a victim of an institutions trap (the so-called phe-
nomenon of a ‘double trap’). This hypothesis is then more formally tested by using 
a recursive bivariate probit model. Our results suggest that poor institutional traps 
are indeed important determinants of low-income traps. Moreover, human capital and 
urbanization appear to be additional important success factors that can increase the 
likelihood of avoiding a low-income trap. Population growth and the trade share are 
also significant factors, however to a somewhat weaker extent.

Our results imply that in order to avoid an extended period of sluggish growth, 
Chinese policymakers should focus on simultaneously improving the educational 
performance as well as the institutional framework, particularly in the low-income 
trapped regions.20 Moreover, fostering trade (and also FDI) appears to a good strat-
egy to increase the likelihood that a province can obviate a low institutional trap. 
The positive impact of integration on institutional quality across Chinese provinces 
is also confirmed in the study of Glawe and Wagner (2019a) and is in line with find-
ings of the general deep determinants literature, e.g. with the study of Rodrik et al. 
(2004). Regarding China’s future trading prospects, the picture is mixed: while the 
One Belt One Road initiative could provide important trade opportunities to poor 
(inland) provinces, the trade conflict with the US could pose a constraint on China’s 
trade performance. Regarding the structural characteristics of a province, we find 
that urbanization reduces the probability to experience an income trap whereas the 
sectoral composition appears to be only of minor importance.

As already mentioned, our findings also have important implications for whether 
China will become victim of a severe growth slowdown at the middle-income range, 
the so-called middle-income trap. If the majority of provinces converge to lower 
income clubs and only few provinces are on the growth trajectory to a high-income 
club, it will be increasingly difficult to sustain growth at the national level, especially 
when the relatively rich provinces reach the levels of more advanced economies and 
their growth rates will naturally start decreasing (this is indeed already the case for 
some provinces). Activating the growth potential of the remaining provinces and 
also putting them on the high growth path could help counteracting this tendency 
at the national level. However, this is only possible by first breaking through the 
underlying barrier, namely the institutional trap. According to our analysis, this can 
be fostered by improving the trade performance.21

20  See Glawe and Wagner (2020a) for a general discussion of a prolonged growth slowdown (‘middle-
income trap’) in China at the national level.
21  Unfortunately, we only have institutional quality data for the years prior to the financial crisis. How-
ever, it would be also very interesting to analyze the institutions-income relationship in more recent 
years, especially after 2012, the beginning of China’s “rebalancing” (Xi Jinping’s rebalancing strategy is, 
among others, characterized by recentralization and authoritarianism as well as stronger controls. Other 
aspects include the attempt to further include the Western regions of China into China’s development 
strategy, the efforts to improve the social and ecological standards, and a more consumption- and ser-
vice-led growth strategy, cf. Wagner 2017 and Glawe and Wagner 2022.) This seems to be an interesting 
topic for future research.
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Finally, it is worth noting that the positive impact of more inclusive economic 
institutions at the provincial level (on which we focus in our paper) is also limited 
to some extent. As argued by Acemoglu and Robinson (2006), economic institu-
tions do not exist in a vacuum but are supported by certain political institutions. In 
contrast to economic institutions which can vary across regions, all provinces are 
under the same political system. This could pose an additional constraint on growth 
at some point since according to Acemoglu and Robinson (2006) only inclusive eco-
nomic and political institutions in combination can sustain long-run growth. At the 
same time, especially in the Chinese case, a certain political stability implied by the 
authoritarian system could also be beneficial for sustainable development to some 
extent (see Wagner 2019). Finding the right mix of political stability and increas-
ingly inclusive political institutions (which of course can change over time) in order 
to ensure sustainable growth will be an interesting future challenge for China.

Appendix A

Tables 14 and 15
Figures 6, 7 and 8

Table 14   List of provinces in merged clubs for per capita income

Club 1 Club 2 Club 3 Club 4 Club 5 Club 6 Group7

Beijing Inner Mongolia Hebei Jiangxi Anhui Guizhou Zhejiang
Tianjin Liaoning Shanxi Guangxi Gansu Yunnan
Shanghai Jiangsu Jilin Hainan

Fujian Heilongjiang Chongqing
Shandong Henan Sichuan
Guangdong Hubei

Hunan
Shaanxi
Qinghai
Ningxia
Xinjiang



747

1 3

The “Double Trap” in China—Multiple Equilibria in Institutions…

Table 15   List of provinces in merged clubs for institutional quality

Club 1 Club 2 Club 3 Club 4 Club 5 Group6

Shanghai Beijing Shandong Hebei Gansu Jiangsu
Zhejiang Tianjin Chongqing Shanxi Qinghai
Guangdong Liaoning Inner Mongolia

Fujian Jilin
Heilongjiang
Anhui
Jiangxi
Henan
Hubei
Hunan
Guangxi
Hainan
Sichuan
Guizhou
Yunnan
Shaanxi
Ningxia
Xinjiang

2
4

6
8

10
12

in
st

itu
tio

na
l q

ua
lit

y

8 9 10 11
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Fig. 6   Scatter plot, log GDP p.c. and institutional quality. Source: NBS, own calculations and Fan et al. 
(2010)
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Appendix B

Tables 16, 17, 18 and 19

Club 1
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Club 4
Club 5
Club 6
Diverging

Income clubs

Fig. 7   Spatial distribution of convergence clubs in per capita income. Source: Own calculations based on 
NBS (2018) data. Note: Please note that this map only depicts Mainland China
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Club 5
Diverging

Institutions clubs

Fig. 8   Spatial distribution of convergence clubs in institutional quality. Source: Fan et al. (2010). Note: 
Please note that this map only depicts Mainland China
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Table 18   Bivariate probit estimates, structural characteristics, human capital in institutional equation

(*), (**), (***) denote significance at the 10, 5, and 1 percent level. Robust standard errors are in paren-
theses. For more information see the notes of Table 5

(1) (2) (3) (4) (5) (6)

Panel A: Estimation of Institutional Trap Equation
Trade globalization (trade share) Financial globalization (FDI share)

Geography (latitude) 0.369 0.166 0.504 0.049
(0.384) (0.230) (0.354) (0.395)

Geography (distance) -0.504 -0.413 -1.142 -1.124
(0.500) (0.425) (0.699) (0.741)

Globalization 1.876*** 1.589*** 1.685*** 1.620** 1.498** 1.527**
(0.616) (0.519) (0.549) (0.679) (0.605) (0.653)

Human capital -0.141 0.185 -0.025 0.201 0.836 0.773
(0.256) (0.555) (0.305) (0.302) (0.875) (1.112)

Constant -0.912** -0.792** -0.848** -1.255*** -1.033** -1.054**
(0.449) (0.311) (0.391) (0.458) (0.438) (0.451)
Panel B: Estimation of Income Trap Equation
Trade globalization (trade share) Financial globalization (FDI share)

Population growth -4.602* -4.464 -4.342* -0.259 -0.447 -0.443
(2.623) (2.764) (2.639) (0.262) (0.345) (0.344)

Globalization 9.051* 8.749* 8.531* -0.437 -0.468* -0.469*
(4.989) (5.232) (5.017) (0.270) (0.262) (0.262)

Physical capital -6.219* -6.068* -5.934* 0.387 0.082 0.085
(3.192) (3.304) (3.178) (0.288) (0.395) (0.397)

Human capital 6.893* 6.635 6.465* 0.685** 0.968** 0.965**
(3.879) (4.074) (3.901) (0.309) (0.473) (0.472)

Industry sector share -1.215 -1.103 -1.064 -0.228 -0.387 -0.386
(1.129) (1.204) (1.158) (0.242) (0.265) (0.266)

Tertiary sector share -7.409* -7.039 -6.855 0.295 0.255 0.255
(4.451) (4.683) (4.495) (0.298) (0.336) (0.334)

Institutional trap 5.693*** 5.501*** 5.455*** 3.574*** 4.136*** 4.135***
(1.798) (1.812) (1.767) (0.625) (1.023) (1.022)

Constant -4.559** -4.339** -4.271** -1.771*** -1.824*** -1.824***
(0.023) (0.037) (0.033) (0.000) (0.000) (0.000)

Observations 28 28 28 28 28 28
Wald test of Rho = 0 

(chi2)
646.477 872.185 1052.05 31.0292 553.857 154.112

Wald test of Rho = 0 
(pval)

0.000 0.000 0.000 0.000 0.000 0.000
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