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Abstract 
This paper re-examines Wagner’s law of an expanding government sector with progress of the economy for 
China. This study divides the sample into two periods: “pre-reform” (1960–1978) and “post-reform” (1979–
2009). The empirical results indicate that a long-run relationship between national income and public spending 
does exist in the “pre-reform” and “post-reform” period. The results show that unidirectional Granger causality 
from national income to public spending is found in the “post-reform” period, thus providing support for 
Wagner’s law. Alternatively, no causal relationship between public spending and national income is found in the 
“pre-reform” period, thus lending no support to the validity of Wagner’s law. 
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1. Introduction 
Economists have concentrated on the relationship between public spending and national income for a long time. 
One classic approach for explaining the relationship is the “Law of the Increasing Extension of State Activity” 
by Wagner (1890), which has come to be known as Wagner’s Law. This view suggests that public spending tends 
to increase at a faster pace than the rate of growth of the economy. The main objective of this article is to 
re-examine the validity of Wagner’s law to China over the period between 1960 and 2009. More importantly, this 
paper focuses on the role of Chinese economic reform by the end of 1978, which divides our sample into two 
periods: the “pre-reform” period (1960–1978) and the “post-reform” period (1979–2009). We separate the 
sample in 1978 for the reason that China launched economic reforms and adopted an opening-up policy by the 
end of 1978. Since 1979, China has transformed itself from a centrally planned economy to an emerging market 
economy, from a rural to an urban society, and from agriculture to manufacturing and services. Reform in China 
in the past quarter century represents the most extraordinary economic and social transformation the world has 
witnessed (Hussain & Tern, 2008). Therefore, it is worth noticing whether Wagner’s law holds for China before 
or after Chinese economic reform. 

China’s “reform and open-up policy” has had an enormous effect on China’s economic landscape in recent 
quarters. Between 1979 and 2009, China’s GDP increased by more than 17 times, and the average growth rate 
was 9.93 %; China’s per capita GDP increased by approximately 12 times, and the average growth rate was 
8.76 %. During this period, government expenditure increased by more than 13 times, and the average growth 
rate was 9.68 %. As announced by the World Bank (2010), China surpassed Japan as the world’s second-largest 
economy in the second quarter of 2010. By excluding redistributive functions through social security and 
noncontributory transfers, which take up more than half of government spending in advanced OECD countries, 
the size of China’s government is already comparable to the advanced OECD countries regarding share of GDP 
(Dollar & Ofman, 2008). Therefore, there is a need to understand the nexus between public spending and 
national income in China before and after Chinese economic reform. 

From the viewpoint of public finance, a transition from a command economy to a market economy is essentially 
a complex redistribution of claims to income and of responsibilities for expenditures by the state, enterprises, 
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and households. Therefore, the relationship between public spending and national income may be seen as reverse 
patterns before and after Chinese economic reform. Hussain and Stern (2008) argued that before 1978, there was 
little difference to public finance whether an expenditure item was financed by enterprises or directly by 
government in China. However, after 1978, particularly after enterprise budgets separated from government 
budgets, the financing division between enterprises and government has become of major importance, because 
expenditure liability request the entity to bear the responsibility for financing it. Hussain and Stern (2008) also 
observed that government investment in industrial and other economic activities fell sharply in China after 1978. 
The share of capital construction financed by the government budget shrank, from more than 40% in 1978 to 12% 
in 2004, and the share of expenditures devoted to culture, education, and health rose steadily. This change 
corresponded with the transformation in responsibility for providing social goods from enterprises to government. 
For this reason, we expect support for Wagner’s law in the “post-reform” period in China while the opposite will 
be shown in the “pre-reform” period. 

Few studies have been conducted on Wagner’s law for China. Cotsomitis, Harnhirun, and Kwan (1996) 
suggested that Wagner’s law holds for China over the period 1952–1992. Huang (2006) indicated that Wagner’s 
law is not valid over the period 1979–2002. The present study significantly differs from previous studies. This 
paper concentrates on an economy that transforms from a Soviet-type system to a market system. The current 
study refers to the “pre-reform” period as a Soviet-type system and the “post-reform” period as an emerging 
market system to observe whether a different type of economic system results in different public spending and 
national income condition. 

This study adopts the asymmetric threshold cointegration model to test for cointegration between public 
spending and national income. We do not employ the cointegration analysis method proposed by Engle-Granger 
or Johansen based on the fact that these conventional methods represent two extremes. Their conclusions are 
frequently “yes” or “no” cointegration without presenting an intermediate situation or condition (Shen & Chen, 
2003). However, the exhibition or expression of cointegration can vary according to various economic conditions. 
For example, cointegration exists when the economy is good, but does not exist when the economy is bad. These 
methods cannot manage or process this type of situation. In addition, within conventional methods, it is merely 
hypothesized that the error correction term adjustment method is symmetric, indicating that, regardless of a 
positive or negative equilibrium error, the error correction adjustment coefficient remains identical. Therefore, 
regardless of a vital or depressed economy, the adjustment speed is the same. If there is an asymmetric 
equilibrium or unbalanced relationship between public spending and national income, the employment of 
conventional methods may not show this effect because of the neglect of asymmetry. Therefore, we used the 
asymmetric threshold cointegration model developed by Enders and Siklos (2001). The error correction term 
adjustment method of this model is asymmetrical. When the equilibrium error between public spending and 
national income is positive, the error correction term adjustment coefficient is not the same as when equilibrium 
error is negative. 

The remainder of this study is organized as follows. Section 2 provides an overview of selected literature. 
Section 3 describes a theoretical formulation of Wagner’s law. Section 4 presents the econometric methodology. 
Section 5 shows the empirical results. Section 6 concludes the paper. 

2. Literature Review 
Research has spurred intense debate in the literature over the last three decades regarding the validity of 
Wagner’s law. Voluminous empirical works have been dedicated to cross-country estimates to test Wagner’s law. 
These studies assess the elasticity of government expenditure with respect to GDP. If the elasticity significantly 
exceeds unity (one), it can be regarded as evidence for Wagner's hypothesis. Abizadeh and Gray (1985) explored 
55 countries during the period from 1963 to 1979, and argued that Wagner’s law holds for the developing 
countries group; however, it does not hold for the poor and the developed countries group. Ram (1986) indicated 
extremely limited support for Wagner’s law from the post-War 63-country scenario. Ram (1987) indicated that 
while Wagner’s law seems to be supported in about 60 % of 115 countries in time-series data covering the period 
1950–1980, such support is lacking in most cross-section estimates.  

However, other researchers have investigated Wagner’s law using time-series estimates. The analysis begins with 
an examination of Wagner’s law using the unit roots test, the cointegration test, and the Granger causality test. 
First, each series is examined for its stationary properties using the unit roots test. Second, if “public spending” 
and “national income” are found to be I(1), the long-run relationship would be estimated using the cointegration 
test. The final analysis determines the short-run dynamics of “public spending” and “national income” relations 
by the Granger causality test. Wagner’s law states that if a long-run relationship between public spending and 
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national income is established, unidirectional causality from national income to public spending is required. Bohl 
(1996) showed that the establishment for Wagner’s law applied only to Canada and the United Kingdom out of 
the G7 countries during the post-World War II period. Anwar, Davies, and Sampath (1997) examined 88 
countries over the period 1960–1992 and found that the findings of only 13 countries supported the validity of 
Wagner’s law. Ansari, Gordon, and Akuamoah (1997) found that Wagner’s law is not valid for three African 
countries. Thornton (1999) found evidence of Wagner’s law in five out of six countries. Kolluri, Panik, and 
Wahab (2000) presented the validity of Wagner’s law from the G7 countries. Al-Faris (2002) found evidence of 
Wagner’s law in the Gulf Cooperation Council countries. Chang (2002) tested six countries over the period 
1951–1996 and found the results lend support to Wagner’s law, except for Thailand. Iyare and Lorde (2004) 
detected evidence contradicting Wagner’s law regarding nine Caribbean countries, with the exception of Grenada, 
Guyana, and Jamaica. Chang, Liu, and Caudill (2004) discovered support for Wagner’s law in five countries out 
of a sample of ten countries. Wahab (2004), and Kolluri and Wahab (2007) suggested that Wagner’s law is valid 
when GDP growth decelerates to below the trend for the OECD countries group, while it is invalid when GDP 
growth accelerates above the trend. Lamartina and Zaghini (2011) provided evidence for the validity of 
Wagner’s law in 23 OECD countries. 

On the other hand, several country-specific studies have investigated Wagner’s law using time-series estimates. 
These empirical studies have yielded conflicting results from developed countries to developing countries. Ahsan, 
Kwan, and Sahni (1996) found evidence in Canada, while Biswal, Dhawan, and Lee (1999) found no evidence in 
Canada. Narayan, Prasad, and Singh (2008) found evidence in Fiji. Chletsos and Kollias (1997) and Dritsakis 
and Adamopoulos (2004) found no evidence in Greece. Burney (2002) found no evidence in Kuwait. Oxley 
(1994) and Chow, Cotsomitis, and Kwan (2002) found evidence in the United Kingdom. Yousefi and Abizadeh 
(1992) and Islam (2001) found evidence in the United States. 

3. Model Specification and Data 
Wagner’s law states the relationship between “economic progress” and “growth of state activity,” that is, public 
spending increases as a country’s income rises. However, it is not clear how “national income” and “public 
spending” are defined. The literature has used three proxies to measure “public spending”: government 
expenditure, government expenditure per capita, and share of government expenditure to GDP. Two proxies have 
been used to measure “national income”: GDP and GDP per capita. Given the implicit nature of Wagner’s law, 
this paper employs five formulations prevailing in the literature to review the validity of the law. 

Model 1: 
ttt YbaG  lnln . 

Model 2:   tttt NYbaG  lnln . 

Model 3:     ttttt NYbaNG  lnln . 

Model 4:     ttttt NYbaYG  lnln . 

Model 5:   tttt YbaYG  lnln . 

where G  is real government expenditure, Y is real GDP, N  is population, NY  is real GDP per capita, 
YG  is share of real government expenditure to real GDP, NG  is real government expenditure per capita, 

t  is time subscript, and   is random error term. Model 1 represents Peacock and Wiseman’s (1961) version, 
Model 2 is referred to as Goffman’s (1968) version, Model 3 describes Gupta’s (1967) version, Model 4 reports 
Musgrave’s (1969) version, and Model 5 displays Mann’s (1980) version. 

Based on available data, the sample covers the period 1960–2009 in this paper. Government expenditure (G ), 
GDP (Y ), and population ( N ) data are obtained from World Development Indicators (WDI) published by the 
World Bank. Figure 1 presents the plot of public spending and national income. In Figure 1, the development of 
the economy is accompanied by increased public expenditure, with a slow upward trend both before and after 
1978. 
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Figure 1. Public spending and national income 

 

As suggested by Hall, Anderson, and Granger (1992), Fuhrer (1996), Lanne (1999), and Bohl and Siklos (2004), 
findings from the entire sample may not be appropriate when the whole period includes various monetary policy 
regimes. Similarly, when the sample period covers different economic regimes, such as the Soviet-type system 
and the market system in this paper, it may be proper to split the sample. As outlined in Section 1, 1978 is a 
natural candidate for separating the sample. Therefore, we divide our sample into two periods: “pre-reform” 
(1960–1978) and “post-reform” (1979–2009). 

4. Methodology 
To test the validity of Wagner’s law, conventional studies make an effort to assess the elasticity of government 
expenditure with respect to the GDP. If the elasticity significantly exceeds unity (one), it can be regarded as 
evidence in support of Wagner's hypothesis. By contrast, this paper adopts the asymmetric threshold 
cointegration model to test for cointegration between public spending and national income, and uses the 
threshold error-correction model to test for the causality between public spending and national income. The 
empirical analysis proceeds in three steps. First, the data series is subjected to tests for unit roots. Second, we test 
for possible cointegration relationships between public spending and national income. The final step determines 
the direction of causation among the variables. Wagner’s law states that if a long-run relationship between public 
spending and national income is established, unidirectional causality from national income to public spending is 
required. Furthermore, we used the threshold error-correction model to test for causality between public 
spending and national income. 

4.1 Unit Root Test 

The analysis begins with an examination of Wagner’s law using unit roots test, cointegration test, and Granger 
Causality test. To determine whether each of the series is stationary, unit root tests are conducted on “public 
spending” and “national income.” This study uses both the augmented Dickey-Fuller test (ADF, 1979, 1981) and 
the Phillips-Perron test (PP, 1988) to test unit roots. 

4.2 Cointegration Test 

Because “public spending” and “national income” are integrated of order one, I(1), it is appropriate to examine 
the long-run relationship between “public spending” and “national income.” Following Engle and Granger 
(1987), the cointegration equation is estimated as follows: 

ttt yg                                        (1) 

where tg  is “public spending” proxied by three variables (G , YG , and NG ) and ty  is “national 
income” proxied by two variables (Y  and NY ). The residuals t  represent the disequilibrium between 
“national income” and “public spending.” 
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In the second step, cointegration is tested based on the ordinary least squares (OLS) estimate of   in the 
following equation: 

t

k

i
ititt   




1
1 ˆˆˆ                                   (2) 

where t  is a white-noise disturbance and k is lag length. The null hypothesis of no cointegration is rejected if 
02   . It is worth to note that the standard vector correction model implicitly assumes that the adjustment 

process for “public spending” and “national income” due to disequilibrium is symmetric. If, however, the 
adjustment is asymmetric, then the assumption of symmetric adjustment implies model misspecification. 

Enders and Granger (1998) indicated that the discrimination is crucial because unit root test and cointegration 
test all have lower power in the presence of an asymmetric adjustment process. For this purpose, this paper 
investigates the existence of cointegration between “public spending” and “national income” using asymmetric 
modeling. The investigation employs the TAR (threshold autoregressive) model and M-TAR (momentum 
threshold autoregressive) model developed by Enders and Granger (1998) and Enders and Siklos (2001). 

The TAR model is estimated from Equation 3 and 4, while the M-TAR model is estimated from Equation 3 and 
5: 
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where t  is a white-noise disturbance and k  is lag length. The Heaviside indicator functions, tI , are 
denoted as follows: 
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where   is the value of the threshold and is endogenously determined using Chan’s (1993) method. The 
necessary conditions for  t̂  to be stationary are that θ1 and θ2 must be negative. 

The TAR model allows the adjustment to depend on the previous period’s disequilibrium, 1ˆ t . If 1ˆ t  rises 

above the long-run equilibrium, the adjustment is captured by 11 ˆ t ; alternatively, if 1ˆ t  falls below the 

long-run equilibrium, the adjustment is captured by 12 ˆ t . In employing the TAR model, it is probable to 

observe whether the positive discrepancies from long-run equilibrium have different effects on the behavior of 

“national income” and “public spending” than do the negative discrepancies. 

However, the M-TAR model allows the adjustment to depend on the previous period’s change in disequilibrium, 

1ˆ  t . In employing the M-TAR model, it is probable to observe whether the positive change of discrepancies 
from long-run equilibrium has a different effect on the behavior of “national income” and “public spending” than 
does the negative change of discrepancies. 

In the TAR model and M-TAR model, the null hypothesis of no cointegration can be tested by the restriction 
θ1=θ2=0, while the null hypothesis of symmetry can be tested by the restriction θ1=θ2. Rejecting both the null 
hypotheses of θ1=θ2=0 and θ1=θ2 implies the existence of threshold cointegration with asymmetric adjustment. 

4.3 Granger Causality Test 

Final analysis is related to the short-run dynamics of “public spending” and “national income” relations. Given 
the evidence in favor of asymmetric cointegration between “public spending” and “national income,” this study 
applies Granger causality tests using the asymmetric error-correction model (Enders & Granger, 1998; Enders & 
Siklos, 2001) expressed as follows: 
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where t1  and t2  are white-noise disturbances, and k is lag length.  

The null hypothesis of a2i=0, i=1…k is applied to test the short-run causal relation running from “national 
income” to “public spending” in Equation (6), while the null hypothesis of b1i=0, i=1…k is applied to test the 
short-run causal relation running from “public spending” to “national income” in Equation (7). 

5. Empirical Results 
5.1 Unit Root Test Estimations 

Prior to examining the cointegrating relationship between “public spending” and “national income”, each series 
is first examined for its stationary property. Table 1 presents the results of the unit root tests for G (government 
expenditure), Y (GDP), G/Y (share of government expenditure to GDP), G/N (government expenditure per 
capita), and Y/N (GDP per capita). The selection of lag length is determined by the minimum Akaike information 
criterion (AIC). 

 

Table 1. Unit root test results 

0 
1960–1978 1979–2009 

ADF PP ADF PP 
G -0.209 0.065 -1.416 -0.118 
k 3 1 6 2 

△G -4.677*** -5.023*** -3.981*** -4.710*** 

k 4 1 5 2 
G/N -0.191 -0.337 0.579 0.171 
k 3 1 7 2 

△G/N -4.568*** -4.818*** -4.384*** -4.684*** 

k 4 1 5 2 
G/Y -1.328 -2.110 -0.209 -2.065 
k 3 1 7 2 

△G/Y -4.304*** -6.978*** -3.087** -5.079*** 

k 1 1 7 2 
Y -1.134 0.012 -0.306 0.373 
k 1 1 3 2 

△Y -3.436** -4.993*** -3.769*** -3.147** 

k 4 1 5 2 
Y/N -1.266 -0.443 0.327 0.914 
k 1 1 3 2 

△Y/N -3.989*** -4.789*** -3.346** -3.081** 

k 4 1 5 2 
Notes: △ denotes the first difference operator. k is lag length determined by minimum AIC. *, **, *** denote statistical significance at the 

10%, 5%, and 1% levels, respectively.  

 

Based on statistics of the unit root test under the ADF and PP tests, the null hypothesis of a unit root is not 
rejected at the 10 % significance level for the variables in their level form in the two periods. However, it is 
possible to reject the null hypothesis of a unit root at the 5 % significance level for the variables in their 
first-difference form in the two periods. Thus, the first-differences of “public spending” and “national income” 
are deemed stationary and their levels are non-stationary. Results reveal that the G, G/Y, G/N, Y, and Y/N series 
are integrated of order one, I(1), in the “pre-reform” period (1960–1978) and “post-reform” period (1979–2009) 
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5.2 Cointegration Test Estimations 

Because “public spending” and “national income” are found to be I(1), the long-run relationship was estimated 
using the symmetric Engle-Granger method outlined in Equation 2. Table 2 reports the results of the 
Engle-Granger method. The null hypothesis of θ=0 is rejected, indicating a long-run relationship exists between 
“public spending” and “national income” in the “pre-reform” period and “post-reform” period. As previously 
noted, the Engle-Granger model assumes that the adjustment back to the long-run equilibrium relationship is 
symmetric. However, if the adjustment is asymmetric, then the Engle-Granger model may imply model 
misspecification. 

 

Table 2. Engle-granger cointegration test results 

Model 
1960-1978 1979-2009 
  k   k 

Model 1: G and Y 
-0.855*** 
(-3.444) 

0 
-0.841*** 
(-5.401) 

2 

Model 2: G and Y/N 
-0.901*** 
(-5.074) 

0 
-0.613*** 
(-3.999) 

2 

Model 3: G/N and Y/N 
-0.873*** 
(-3.577) 

0 
-0.851*** 
(-5.476) 

2 

Model 4: G/Y and Y/N 
-0.873*** 
(-3.577) 

0 
-0.851*** 
(-5.476) 

2 

Model 5: G/Y and Y 
-0.855*** 
(-3.444) 

0 
-0.841*** 
(-5.401) 

2 

Notes: t-statistic are in parentheses. θ denotes statistics for the null hypothesis of no cointegration. k is lag length determined by minimum 

AIC. *, **, *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. 

 

The residuals t  from Equation 1 are used to estimate the TAR model and M-TAR model that allow 
asymmetric adjustment. Table 3 reports the results of this two models. The first column shows the results from 
the TAR model over the period 1960–1978. The estimates of θ1 and θ2 indicate that the TAR model does not 
satisfy the stationarity conditions. At the 5 % significance level, Model 3 and Model 4 reject the null hypothesis 
of no cointegration. However, the null hypothesis of symmetry is not rejected in these five models. In this case, 
asymmetry in the cointegrating relationship between “public spending” and “national income” is not established 
in the TAR model. Therefore, estimating with symmetric cointegration in the “pre-reform” period is proper. 

 

Table 3. TAR and M-TAR cointegration test results 

0 
1960-1978 1979-2009 

TAR M-TAR TAR M-TAR 
Model 1: G and Y 

  0.028 -0.059 0.057 -0.005 

1  
-0.696 

(-0.780) 
-3.960*** 
(-4.283) 

-0.616*** 
(-3.948) 

-0.818*** 
(-3.808) 

2  
2.955 

(1.146) 
-0.365 

(-0.496) 
-0.269 

(-1.315) 
-0.368** 
(-2.352) 

021    5.555 10.187*** 7.798** 8.543** 

21    
3.684 

[0.195] 
7.700 

[0.109] 
2.605 

[0.122] 
3.552* 
[0.074] 

k 7 7 9 9 
Model 2: G and Y/N 

  0.057 0.078 0.075 -0.035 

1  
-4.303** 
(-2.098) 

-4.148* 
(-1.913) 

-0.527*** 
(-3.450) 

-0.795*** 
(-3.118) 

2  
-2.697 

(-1.424) 
-2.623 

(-1.293) 
-0.137 

(-0.766) 
-0.301** 
(-2.346) 
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021    2.582 2.140 5.974 6.252* 

21    
2.653 

[0.245] 
2.079 

[0.286] 
3.270* 
[0.086] 

3.674* 
[0.070] 

k 7 7 9 9 
Model 3: G/N and Y/N 

  -0.001 -0.047 0.057 -0.006 

1  
0.338 

(0.269) 
0.043 

(0.035) 
-0.617*** 
(-3.960) 

-0.819*** 
(-3.814) 

2  
4.544 

(1.576) 
3.920 

(1.391) 
-0.275 

(-1.331) 
-0.374** 
(-2.373) 

021    7.510** 6.687* 7.844** 8.595** 

21    
5.725 

[0.139] 
4.977 

[0.155] 
2.518 

[0.128] 
3.466* 
[0.077] 

k 7 7 9 9 
Model 4: G/Y and Y/N 

  -0.001 -0.047 0.057 -0.006 

1  
0.338 

(0.269) 
0.043 

(0.035) 
-0.617*** 
(-3.960) 

-0.819*** 
(-3.814) 

2  
4.544 

(1.576) 
3.920 

(1.391) 
-0.275 

(-1.331) 
-0.374** 
(-2.373) 

021    7.510** 6.687* 7.844** 8.595** 

21    
5.725 

[0.139] 
4.977 

[0.155] 
2.518 

[0.128] 
3.466* 
[0.077] 

k 7 7 9 9 
Model 5: G/Y and Y 

  0.028 -0.059 0.057 -0.005 

1  
-0.696 

(-0.780) 
-3.960*** 
(-4.283) 

-0.616*** 
(-3.948) 

-0.818*** 
(-3.808) 

2  
2.955 

(1.146) 
-0.365 

(-0.496) 
-0.269 

(-1.315) 
-0.368** 
(-2.352) 

021    5.555 10.187*** 7.798** 8.543** 

21    
3.684 

[0.195] 
7.700 

[0.109] 
2.605 

[0.122] 
3.552* 
[0.074] 

k 7 7 9 9 
Notes: t-statistic are in parentheses. p-values are in brackets. θ1=θ2=0 denotes statistics for the null hypothesis of no cointegration. θ1=θ2 

denotes statistics for the null hypothesis of symmetry. k is lag length determined by minimum AIC. The critical values for the TAR model 

given by Enders and Siklos (2001) are 6.20, 7.31, and 10.00 at the 10%, 5%, and 1% significance levels, respectively. The critical values for 

the M-TAR model given by Enders and Siklos (2001) are 5.99, 7.14, and 9.93 at the 10%, 5%, and 1% significance levels, respectively. *, **, 

*** denote statistical significance at the 10%, 5%, and 1% levels, respectively. 

 

The second column reports the results from the M-TAR model over the period 1960–1978. The estimates of θ1 
and θ2 indicate that the M-TAR model does not satisfy the stationarity conditions. The null hypothesis of no 
cointegration is rejected at the 10% significance level except in Model 2. However, the null hypothesis of 
symmetry is not rejected in these five models. Thus, there is no asymmetric cointegration between “public 
spending” and “national income” in the M-TAR model. Therefore, it is appropriate to estimate with symmetric 
cointegration in the “pre-reform” period. 

The third column shows the results from the TAR model over the period 1979–2009. The estimates of θ1 and θ2 
indicate that the TAR model satisfies the stationarity conditions. At the 5% significance level, the null hypothesis 
of no cointegration is rejected, except in Model 2. However, the null hypothesis of symmetry is not rejected, 
except in Model 2. This finding suggests that the asymmetric cointegrating relationship between “public 
spending” and “national income” is not established in the TAR model in the “post-reform” period. 

The fourth column reports the results from the M-TAR model over the period 1979–2009. The estimates of θ1 
and θ2 indicate that the M-TAR model satisfies the stationarity conditions. The null hypothesis of no 
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cointegration is rejected at the 10% significance level in these five models, indicating that cointegration exists in 
“public spending” and “national income.” Given the cointegration of “public spending” and “national income,” it 
is possible to test the null hypothesis of symmetric adjustment. Based on the F-statistic, it is possible to reject 
symmetric adjustment in these five models at the 10% significance level. These results support the existence of a 
long-run relationship between “public spending” and “national income” and the presence of asymmetries in the 
adjustment process toward long-run equilibrium. Therefore, it is proper to estimate with asymmetric 
cointegration in the “post-reform” period. 

Enders and Siklos (2001) suggested that the M-TAR model can be especially valuable when policy makers are 
viewed as attempting to moderate any large shocks in a series. In addition, Enders and Siklos (2001) 
demonstrated that the power of the test for TAR model is poor compared to the Engle-Granger model. However, 
for a plausible range of the adjustment parameters, the power of the M-TAR model can be many times the 
Engle-Granger model. Based on the mentioned reasons, this paper selects the M-TAR model to test the validity 
of Wagner’s law. 

5.3 Granger Causality Test Estimations 

Establishing the cointegration between “public spending” and “national income” makes it is possible to estimate 
their short-run dynamic using Granger causality tests with an error-correction model. Table 4 reports the results 
of the Granger causality test. Given the negative finding of asymmetric cointegration in the “pre-reform” period, 
the analysis employs a symmetric error correction model. The first column reports the results in the “pre-reform” 
period The F-statistics indicates that “public spending” is not Granger-caused by “national income” and that 
“national income” is not Granger-caused by “public spending” in these five models. In other words, the null 
hypothesis of a2i=0 and b1i=0 cannot be rejected. No causal relationship between “national income” to “public 
spending” is found in China in the “pre- reform” period. This finding provides no evidence for the validity of 
Wagner’s law in China over the period 1960–1978. 

 

Table 4. Granger causality test results 

 1960-1978 1979-2009 
Model 1: G and Y 
a2i=0 0.880 [0.665] 3.488** [0.013] 
k 5 10 
b1i=0 2.088 [0.480] 0.832 [0.606] 
k 5 10 
Model 2: G and Y/N 
a2i=0 1.005 [0.636] 3.452** [0.014] 
k 5 10 
b1i=0 1.408 [0.562] 1.244 [0.273] 
k 5 1 
Model 3: G/N and Y/N 
a2i=0 1.138 [0.608] 2.689** [0.036] 
k 5 7 
b1i=0 1.644 [0.529] 1.892 [0.516] 
k 5 15 
Model 4: G/Y and Y/N 
a2i=0 24.197 [0.153] 3.160** [0.020] 
k 5 10 
b1i=0 1.644 [0.529] 1.096 [0.420] 
k 5 10 
Model 5: G/Y and Y 
a2i=0 25.877 [0.148] 2.194* [0.075] 
k 5 9 
b1i=0 2.088 [0.480] 0.832 [0.606] 
k 5 10 

Notes: p-values are in brackets. a2i=0 is statistics for null hypothesis of no Granger causality from y to g. b1i=0 is statistics for null 

hypothesis of no Granger causality from g to y. k is lag length determined by minimum AIC. *, **, *** denote statistical significance at the 

10%, 5%, and 1% levels, respectively. 
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By contrast, the positive finding of asymmetric cointegration with the M-TAR adjustment in the “post-reform” 
period implies it is incorrect to examine the short-run dynamics with a symmetric error correction model. Hence, 
the analysis employs asymmetric error correction models outlined in Equations 6 and 7. The second column 
reports the results in the “post-reform” period. The F-statistics indicates that “public spending” is 
Granger-caused by “national income” and that “national income” is not Granger-caused by “public spending.” 
That is to say, the null hypothesis of a2i=0 can be rejected, but the hypothesis of b1i=0 cannot be rejected. 
Unidirectional Granger causality running from “national income” to “public spending” seems to hold for China 
in the “post-reform” period. This evidence indicates that Wagner’s law is found in China over the period 1979–
2009. 

6. Conclusion 
Wagner’s law has been the topic of considerable interest in public finance literature. To date, testing of the 
validity of Wagner’s law has been confined to developed and developing countries. Almost no study has 
considered an economy transformed from a Soviet-type system to a market system. China is one of the most 
remarkable representatives in the world since its economic reform by the end of 1978. This paper re-examines 
the validity of Wagner’s law for China over the period 1960–2009 using an asymmetric threshold cointegration 
model. Due to the particularity of economic reform by the end of 1978, this paper split the sample into two 
periods: “pre-reform” (1960–1978) and “post-reform” (1979–2009). 

In the “post-reform” period, the results corresponding to the cointegration test show that the null hypothesis of 
no cointegration with asymmetric adjustment can be rejected. Support exists for the existence of a long-run 
relationship between public spending and national income with an adjustment speed that is more rapid for 
positive discrepancy than for negative. That is, discrepancy from long-term equilibrium resulting from increases 
in public spending or decreases in national income are eliminated relatively quickly, whereas other changes 
display a large amount of persistence. The results corresponding to the Granger causality test show that 
unidirectional Granger causality is found running from national income to public spending. Therefore, the results 
indicate that Wagner’s law is valid in China over the period 1979–2009. 

In the “pre-reform” period, the results corresponding to the cointegration test show that the null hypothesis of no 
cointegration with symmetric adjustment can be rejected. A long-run relationship exists between public spending 
and national income with symmetric adjustment. The results corresponding to the Granger causality test find no 
causal relationship between public spending and national income and reveal that Wagner’s law is not supported 
in China over the period 1960–1978. 
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