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ABSTRACT 

Adopt co-integration and granger causality test for analyzing the influences of the deviation of three industrial struc-
tures on peasants’ income based on the model of industrial structure deviation with time sequences of peasants’ income 
and the deviation of three industrial structures in China Jiangxi. It’s found that there exists a long-term positive equilib-
rium relationship between the deviation of three industrial structures and peasants’ income, and the impact of the terti-
ary industry on peasants’ income is the greatest. Granger causality test indicates that there isn’t Granger causality be-
tween the deviations of the first or the tertiary industrial structure, but the deviation of the second industry structure and 
peasants’ income are the Granger causes to each other. 
 
Keywords: Per Capita Income; Industrial Structure Deviation; Integration Analysis; Granger Causality Test 

1. Introduction 

Three issues of agriculture, peasants and rural areas have 
been the barriers to Chinese economic development and 
the focus of attention of the society [1]. Jiangxi is an un-
der-developed and agricultural province; the rural econ-
omy is relatively backward, there are more than 20 na-
tional poverty alleviation counties. Statistics indicates 
that per capita family net income in the rural areas of 
Jiangxi was 5777 Yuan in 2010; it was ranked 14 in our 
country. The percentage of employees in the first indus-
try was 35.6% in the population of Jiangxi, but the con-
tribution rate of it to regional economy was only 12.8%, 
that means there was obvious deviation between the em-
ployees in the first industry and the industrial structure, 
the labor productivity was still relative low. Jiangxi is a 
big province of labor export among middle-west area. 
There were only 8.66 million labors from 17.24 million 
countries working in first industry; the employee rate 
was only 50.23%. That is to say, nearly half of them need 
to transfer to other industries and a big amount of surplus 
rural labors transfer coexists with backward rural econ-
omy [2,3]. What’s the relation between them? And what 
is the impact of such deviation on rural economy? 

Clark was the earliest foreign scholar to disclose the 
relation between per capital national income and industry 

structure changes. He thought that the discrepancy of 
income among different industries results in labors transfer 
between different industries when economy grows [4]. 
With per capita national income improving increasingly, 
the employees transfer from the first to second industry, 
when it continues to grow, the labors will flood into the 
tertiary industry. Some scholar did deep research on per 
capita production value and structure changes consider-
ing labor structure and sector production value structure 
[5,6]. They thought that the increase of per capita income 
will lead to industry core transfer and some related changes 
in production value and employee structure [7]; some 
scholars discussed the features and regularities of the 
labor fluidity in dual economic structure, they thought that 
industrialization is the course of rural surplus labors 
transferring to cities [8]. Besides, some scholars held the 
ideas that the transfer process of dual economic structure 
is that industrial sector constantly absorbs the surplus 
labor from agriculture sector in essence [9]; also some 
scholars held a view that the decision of labors to transfer 
to cities not only results from the actual discrepancy of 
income between cities and counties but also the expected 
income discrepancy [10]. 

There are fruitful domestic researches on industrial 
structure and economic development. Some scholars ever 
did empirical research on the contribution of industrial 
structure to economic growth, they found that China’s *Corresponding author. 
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economic growth was mainly pulled by tertiary industry 
[11]; while some scholars thought that the productivity of 
the second industry is more than that of the tertiary in-
dustry through empirical study on China’s principal in-
dustrial sectors, so much more capital resources should 
be allocated to industrial sector, and it will be good to 
improve the overall productivity and the fast economic 
development [12]. 

So far, internal researches of the impacts of industrial 
structure on economic development concentrated on two 
aspects, one is the analysis of the contribution of the 
three industries to economic growth or their pushing ef-
fects, and the other is empirical studies on element input 
and its output. Most of the existing researches researched 
the special phenomenon under specific historical short- 
time conditions, and when economic and social condi-
tions change under time sequence, the effects may change, 
too. There are few available researches studying the ef-
fects of rural labor transfer upon rural economic devel-
opment in the view of industrial structure deviation as 
well as long-term and dynamic angle. This article has 
tried to empirically study the influence of rural labor 
transfer upon rural economic development in Jiangxi—in 
the view of industrial structure deviation. 

2. Industrial Labor Productivity Analysis 
Based on Industrial Structure Deviation 

2.1. The Status of Industrial Structure and 
Employment Structure in Jiangxi 

As a complicated system, the production value structure 
fluctuating in different sectors of regional economy re-
sults from their own growing speeds, but the growth is 
impacted by invested factors to much extent. As one of 
the important input factors, labor factor complies with 
the principle, if sectors can develop coordinately, and the 
labor structure changes should coincide with production 
value structure. But in Jiangxi, although the change of 
labor in all sectors demonstrates identity with that of 
corresponding production value, it seems to demonstrate 
weight inconformity of production values in different 
sectors (see Table 1). 

2.2. Industrial Structure Deviation Model 

Industrial structure deviation refers to an asymmetric de- 
gree which can reflect relative discrepancy of every Indus- 
try on labor productivity [13]. It can be employed for 
analyzing the employment structure and production value 

 
Table 1. Labor force weight in industries and contribution of industries to GDP (Unit: %). 

Contribution to GDP Labor force weight Contribution to GDP Labor force weight 

Year first  
industry 

second  
industry 

tertiary  
industry 

first  
industry 

second 
industry

tertiary 
industry

Year first 
industry

second 
industry

tertiary  
industry 

first  
industry 

second 
industry

tertiary 
industry

1978 41.6 38.0 20.4 77.2 13.0 9.8 1995 32.0 34.5 33.5 51.0 25.0 24.0 

1979 46.8 34.9 18.3 77.7 12.5 9.8 1996 31.2 34.1 34.7 49.8 25.6 24.6 

1980 43.5 36.9 19.6 77.7 12.3 10.0 1997 29.6 34.2 36.2 47.2 25.9 26.9 

1981 46.3 33.9 19.8 77.6 12.2 10.2 1998 26.2 35.4 38.4 46.6 26.2 27.2 

1982 47.7 31.8 20.5 76.8 12.6 10.6 1999 25.1 35.0 39.9 46.4 25.4 28.2 

1983 44.4 34.1 21.5 75.7 13.0 11.3 2000 24.2 35.0 40.8 46.6 24.4 29.0 

1984 42.5 36.3 21.2 72.7 14.1 13.2 2001 23.3 36.1 40.6 46.2 23.5 30.3 

1985 40.4 36.6 23.0 66.7 20.2 13.1 2002 21.9 38.5 39.6 45.3 22.7 32.0 

1986 39.1 36.2 24.7 65.8 20.4 13.8 2003 19.9 42.9 37.2 42.0 26.2 31.8 

1987 39.8 35.2 25.0 65.8 20.4 13.8 2004 19.2 45.3 35.5 41.0 27.0 32.0 

1988 36.6 36.0 27.4 64.5 21.4 14.1 2005 17.9 47.3 34.8 39.9 27.2 32.9 

1989 35.4 34.8 29.8 65.1 20.9 14.0 2006 16.3 50.2 33.5 39.1 27.5 33.4 

1990 41.0 31.2 27.8 65.7 20.3 14.0 2007 15.6 51.3 33.1 38.0 28.0 34.0 

1991 38.2 32.3 29.5 65.3 20.7 14.0 2008 15.2 51.0 33.8 37.4 28.1 34.5 

1992 35.1 34.8 30.1 63.4 22.0 14.6 2009 14.4 51.2 34.4 36.5 29.0 34.5 

1993 31.2 39.1 29.7 57.3 24.3 18.4 2010 12.8 54.2 33.0 35.6 29.6 34.8 

1994 33.1 35.7 31.2 56.1 24.6 19.3        

D    
ata source: calculated using the data from Jiangxi Statistical Yearbook (2011). 
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structure, and the corresponding model could be built as: 

   ij ij ij

ij

EL C GDP C L

D EL

 


 

where,  indicates the proportion of the added 
value of industry I in GDP in year j,  indicates 
the proportion of employment in industry Cij(GDP) – 
Cij(L) in the whole labor force in year j. ij  is the 
balance of indicating the deviation of industry I in year j. 
And D is the sum of the absolute values of the three in-
dustries in the whole economic society. 

ijC GDP
 ijC L

EL

The bigger the absolute value of some industry, the 
more asymmetric the deviation of the industry will be, 
which implies that the efficiency of the industry is lower 
[14]. Generally, it’s deemed that if the value equals zero, 
the GDP structure of this industry keeps up with the em-
ployment structure, indicating the industrial structure is 
at the high-point and the industry achieves full employ-
ment; and if the value is less than zero, invisible unem-
ployment exists in this industry and the actual labor pro-
ductivity is less than those of other industries, the more 
the absolute value of minus value, the more serious the 
invisible unemployment will be, and the bigger the scale 

of surplus labors is, and the more urgent the labor trans-
fer will be; if the value is more than zero, there is lack of 
labors in this industry and the actual labor productivity is 
higher than those of other industries. The bigger the posi-
tive value, the more serious the discrepancy of labors 
will be, and the more capable for the industry to absorb 
labors from other industries [15]. Table 2 indicates the 
industrial structure deviation and peasants’ per capita net 
income since the reform and opening-up according to the 
above theory. 

2.3. Analysis of Industrial Structure Deviation in 
Jiangxi 

Figure 1 reflects the changes of the deviation of the three 
industries since opening-up and reform. As the blue 
curve presenting, the absolute value of the deviation of 
the first industry decreased from 35.6% in 1978 to 22.8% 
in 2010, implying the overall improvement of the labor 
productivity in the first industry, but the absolute value is 
still fairly big, meaning that there exists big possibility of 
the labor productivity in the first industry to improve and 
transfer. As the red curve presenting, the absolute value 
of the second industry was 25% in 1978, and 246% in 

 
Table 2. The industrial structure deviation and peasants’ per capita net income since 1978. 

Industrial Structure Deviation (%) Industrial Structure Deviation (%) 
Year NI (Yuan) 

EL1 EL2 EL3 D 
Year NI (Yuan) 

EL1 EL2 EL3 D 

1978 141 –35.6 25.0 10.6 71.2 1995 445 –19.0 9.5 9.5 38.0 

1979 155 –30.9 22.4 8.5 61.8 1996 507 –18.6 8.5 10.1 37.2 

1980 175 –34.2 24.6 9.6 68.4 1997 576 –17.6 8.3 9.3 35.2 

1981 208 –31.3 21.7 9.6 62.6 1998 566 –20.4 9.2 11.2 40.8 

1982 242 –29.1 19.2 9.9 58.2 1999 611 –21.3 9.6 11.7 42.6 

1983 269 –31.3 21.1 10.2 62.6 2000 622 –22.4 10.6 11.8 44.8 

1984 290 –30.2 22.2 8.0 60.4 2001 661 –22.9 12.6 10.3 45.8 

1985 304 –26.3 16.4 9.9 52.6 2002 689 –23.4 15.8 7.6 46.8 

1986 300 –26.7 15.8 10.9 53.4 2003 720 –22.1 16.7 5.4 44.2 

1987 308 –26.0 14.8 11.2 52.0 2004 832 –21.8 18.3 3.5 43.6 

1988 293 –27.9 14.6 13.3 55.8 2005 908 –22.0 20.1 1.9 44.0 

1989 281 –29.7 13.9 15.8 59.4 2006 983 –22.8 22.7 0.1 45.6 

1990 329 –24.7 10.9 13.8 49.4 2007 1069 –22.4 23.3 –0.9 46.6 

1991 341 –27.1 11.6 15.5 54.2 2008 1151 –22.2 22.9 –0.7 45.8 

1992 359 –28.3 12.8 15.5 56.6 2009 1257 –22.1 22.2 –0.1 44.4 

1993 369 –26.1 14.8 11.3 52.2 2010 1393 –22.8 24.6 –1.8 49.2 

1994 412 –23.0 11.1 11.9 46.0       

D ata source: D is calculated via Table 1, and per capita income is calculated from the data of Jiangxi Statistical Yearbook (2011). 
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2010, it experienced a U fluctuation by first decreasing 
and then increasing, positive value indicates the labor 
productivity in the second industry is higher than that in 
the first industry. 

Year 1997 is the watershed of the structure deviation 
of both the first and second industry, in this year, the 
deviation of the first industry reached the peak (–17.6%) 
and that of the second industry reached the bottom 
(8.3%), these trend presented inverted u change and u 
change respectively, that means, regarding labor produc-
tivity, the labor productivity in first industry experienced 
U fluctuation of firstly increasing and then decreasing, 
during the period of uprising stage before 1979, the 
pressure of labor transfer decreased gradually, but during 
the declining stage after 1979, the pressure increased 
gradually. However, that in the second industry presented 
an opposite fluctuation, it can be reflected by the ability 
to attract rural labors transfer, the ability decreased 
slowly before 199, and after 1997, it increased gradually 
in terms of the improvement of labor productivity. 

While the watershed of the structure deviation of the 
third industry was 2000, as the green curve presenting, it 
went up and down between 8% and 15% before that. And 
it declined quickly from 11.8% in 2000 to 0.1% in 2006 
after 2000, and it became negative in 2007,and it was 
–1.8% in 2010,which suggests, being into 21st century, 
the labor productivity in the third industry declined 
gradually from the value which is obviously higher than 
that in the first industry. In 2006, the labor proportion ap- 
proximately equaled the proportion of production value 
in the tertiary industry, and it achieved full employment. 
However, after 2007, the negative deviation of industrial 
structure meant that the surplus labor forces emerged. 

As the purple curve presenting, the total deviation of 
the three industries decreased from 71.2% in 1978 to 
49.2% in 2010, which suggests the imbalance of labor 
productivity in the three industries got improved con-
tinuously, but even 35.2% at the bottom in 1978 was still 
far away from the ideal state 0. 

3. Empirical Study on the Impact of 
Industrial Structure Deviation on Rural 
Economy in Jiangxi 

In this section, time sequence-quantitative analysis is 
employed to empirically research the correlation of sur-
plus rural labors transfer and the economic development 
in rural areas of Jiangxi province in the view of industrial 
structure deviation. 

3.1. Variable Selection and Data Processing 

Per capita income of rural residents NI is employed as 
the variable to describe the economic development in 

rural areas of Jiangxi province, in order to eliminate the 
impact of prices; NI is based on the price in 1978, the 
deviations of the three industries EL1, EL2, EL3 are em-
ployed as the variables to describe the rural labor transfer. 
And natural logarithm LnNI, LnEL1, LnEL2, LnEL3 of 
corresponding variables NI, EL1, EL2 and EL3 are taken 
to eliminate the heteroscedasticity of time sequence. And 
the principal data sources are indicated as Table 2. 

3.2. Empirical Study 

3.2.1. ADF Unit Root Test 
Time sequence has a significant attribute of being non- 
stationary; in order to eliminate the false regression of 
the model, stationarity of time sequence data must be first 
tested using ADF to test their unit roots, and the result is 
indicated as Table 3. And the result implies that the four 
variables LnNI, LnEL1, LnEL2, and LnEL3 are all I (1) 
integrated series. 

3.2.2. Co-Integration Test 
As the four variables LnNI, LnEL1, LnEL2, and LnEL3 
are all I (1) integrated, co-integration model could be 
built to do co-integration analysis, and Engle-Granger is 
generally employed to test the co-integration relation-
ships of the four variables. 

Firstly, using OLS (ordinary least squares) to estimate 
the impact of deviation of the three industries on the 
economic development in rural areas of Jiangxi province, 
and the following long-term equilibrium equation is the 
result of co-integration: 

LnNI = –4.948465 + 0.075838LnEL1 + 6.010796LnEL2 

–0.019191LnEL3 
(–15.89166) (1.690205) 
(61.61749) (–3.918444) 

R2 = 0.998607 DW = 0.771143F = 6928.988 

This equation is the model of analyzing the long-term 
equilibrium of the four variables, in it, though the good-
ness of fit is high, coefficients of the variables all passed 
the significance test (T-test), and DW is 0.771143, far 
 

 

Figure 1. The structure deviations of the three industries in 
in gxi. J a   
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Table 3. Unit root test. 

variables ADFtest 1% critical value 5% critical value 10% critical value P result 

LnNI –1.747075 –4.273277 –3.557759 –3.212361 0.7063 Non-stationary 

LnEL1 –2.130112 –4.273277 –3.557759 –3.212361 0.5103 Non-stationary 

LnEL2 –2.639332 –4.273277 –3.557759 –3.212361 0.2667 Non-stationary 

LnEL3 –1.983311 –4.309824 –3.574244 –3.221728 0.5857 Non-stationary 

LnNI –3.851936 –4.284580 –3.562882 –3.215267 0.0269 Stationary 

LnEL1 –5.877347 –4.284580 –3.562882 –3.215267 0.0002 Stationary 

LnEL2 –3.679866 –4.284580 –3.562882 –3.215267 0.0391 Stationary 

LnEL3 –2.077626 –2.647120 –1.952910 –1.610011 0.0382 Stationary 

 
less than 2, in implies that the residual of this model pre-
sents serious sequence correlation. Thus, TSLS (Two- 
stage least squares)is employed to eliminate the sequence 
correlation, when distribution lags of AR (1) and AR (2) 
are added, the distribution lag model of LnNI, LnEL1, 
LnEL2, and LnEL3 could be achieved as the follows, 

LnNI = – 5.683890 + 0.040953LnEL1 + 6.452350LnEL2 

+ 0.0007611LnEL3 + 1.3592978       AR (1) 

–(–0.504685)                       AR (2) 

s.d. = (0.189405) (0.017680) (0.089084) 
(0.001043) (0.155229) (0.128347) 

t = (–30.00912) (2.316273) (72.43031) 
(0.729476) (8.756737) (–3.932189) 

R2 = 0.999938 DW = 1.701421 

DW is 1.701421, very close to 2, indicating the se-
quence correlation is eliminated on the whole through 
TSLS. That is to say, this new regression equation can 
reflect the long term equilibrium relation between LnNI 
and LnEL1, LnEL2, and LnEL3. 

Unit root test of the residual of the adjusted regression 
model is further processed, and the ADF test result is as: 
ADF statistical values are –32.58976, 1%, 5% and 10% 
correspondingly; critical values are –3.661661, –2.960411 
and –2.619160 correspondingly, and p is 0.0001. The 
result implies that, at the significance level 1%, the re-
sidual sequence is stationary, unit root doesn’t exist. 
Therefore, there exists co-integration relation between 
LnNI and LnEL1, LnEL2, and LnEL3, and it is long-term 
equilibrium relation. 

3.2.3. Granger Causality Test 
The above co-integration analysis can only prove the 
long-term equilibrium relation between LnNI and LnEL1, 
LnEL2, and LnEL3, but it cannot disclose whether there 
exists causality between them. Thus, Granger causality is 
used to solve this problem, and the result is indicated in 

Table 4. 
The result indicates that, according to p and the sig-

nificance level 5%, the hypothesis is accepted with 1 - 3 
lags, meaning there isn’t Granger causality between 
LnNI and LnEL1, and there isn’t Granger causality be-
tween LnNI and LnEL3 either, but there is Granger cau-
sality between LnNI and LnEL2. 

4. Conclusions 

According to the careful analysis, the following conclu-
sions could be achieved: 

Firstly, in Jiangxi province, the labor productivity in 
the first industry presents a diminishing trend after 1997 
and the employment pressure of rural surplus labor 
transfer increases continuously; the labor productivity in 
the second industry is always higher than that in the first  
 

Table 4. Granger causality test. 

Null Hypothesis: Lags F-statistic Prob.

LNEL1 Does Not Granger Cause LNNI 1 0.71670 0.4042

LNNI Does Not Granger Cause LNEL1 1 0.37849 0.5432

LNEL1 Does Not Granger Cause LNNI 2 0.48279 0.6225

LNNI Does Not Granger Cause LNEL1 2 0.43524 0.6517

LNEL1 Does Not Granger Cause LNNI 3 0.58297 0.6322

LNNI Does Not Granger Cause LNEL1 3 0.46189 0.7116

LNEL2 Does Not Granger Cause LNNI 1 5.30277 0.0287

LNNI Does Not Granger Cause LNEL2 1 5.74571 0.0232

LNEL3 Does Not Granger Cause LNNI 1 2.62915 0.1157

LNNI Does Not Granger Cause LNEL3 1 4.07514 0.0529

LNEL3 Does Not Granger Cause LNNI 2 0.72214 0.4952

LNNI Does Not Granger Cause LNEL3 2 2.10173 0.1425

LNEL3 Does Not Granger Cause LNNI 3 0.25728 0.8554

LNNI Does Not Granger Cause LNEL3 3 2.10164 0.1278
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industry and it presents a rising trend after 1997, and the 
second industry is the main sector to absorb rural surplus 
labors and its ability to absorb rural surplus labor is con-
tinuously increasing; while, the labor productivity in the 
tertiary industry presents a diminishing trend after1997 
and its ability to absorb rural surplus labor is continu-
ously weakening, even there emerges surplus labors in 
tertiary industry after 2007. 

Secondly, there is long-term equilibrium relation be-
tween the structure deviation of the three industries and 
peasants’ per capita net income. The improvement of 
structure deviation of the three industries is helpful to the 
long-term growth of peasants’ income. According to the 
variable coefficients of the adjusted model, there is posi-
tive relation between the structure deviation of the three 
industries and rural economic development in Jiangxi 
province, each 1% increment of LnEL1 can lead to 
0.040953% increment of LnNI; each 1% increment of 
LnEL2 can lead to 6.452350% increment of LnNI; each 
1% increment of LnEL3 can lead to 0.0007611% incre-
ment of LnNI; the huge space brought about by the in-
crease of labor productivity in the second industry effec-
tively absorbs the rural surplus transfer, and make peas-
ants’ income increase. 

Thirdly, in short time, there is not Granger causality 
between LnEL1 and LnNI or LnEL3 and LnNI. Only be-
tween LnEL2 and LnNI is there Granger causality, which 
implies that with the increase of the structure deviation of 
the second industry or the improvement of labor produc-
tivity can improve the peasants’ income growth in short 
time, and the income growth brought about by the em-
ployment in the second industry can reversely improve 
the increase of labor productivity in the second industry. 
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