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Abstract

The economic development of China has transformed from factor-driven type to innovation-driven type, and the upgrading of indus-

trial structure is very important. In this paper, in order to explore the path of the coupling effect of modern service industry and agriculture

based on previous research and practical experience, we select 14 indicators, and then use the theory of dissipative structure, coupling degree

and coupling coordination degree to measure the coupling phase of modern service industry and agriculture. On this basis, we use the spillover

effect for the empirical testing of influence of modern service industry on agricultural development. The study shows that modern service indus-

try and agriculture in our country are at the medium coupling, and in the early stage of development. The spillover effects of China’s modern

service industry on China’s economic development and agricultural progress are significant. Finally, the policy recommendations are put forward

from tourism, logistics and so on to promote the coupling of modern service industry and agriculture and provide a reference for promoting the

coupling level of China’s modern service industry and agriculture.

Key words Modern service industry, Agriculture, Coupling, Improved entropy method, Spillover effects

1 Introduction

In 2012, the proportion of three industries was 10. 1:45.3:44.6 in
China; compared to 2000, the proportion of primary industry fell
by 5 percentage points, while the proportion of tertiary industry
rose by 5.6 percentage points, indicating that the industrial struc-
ture was further optimized. In Transforming Traditional Agricul-
ture, Theodore W. Schultz believes that the key to the transforma-
tion of traditional agriculture is introducing the modern factors of
agricultural production that reduce the prices of agricultural in-

[1]

come streams The modern service industry is the internal

mechanism of optimization and upgrading of industrial struc-

turem

, and domestic and foreign academic circles have conducted
in-depth research on the relationship between modern service in-
dustry and agriculture. In terms of foreign research, John, Eric
and Schacht explore the negative impact of agricultural insurance
on agricultural production from the agricultural moral hazard, and
propose the policies for reducing the unfavorable impact of moral
hazard on agricultural insurance company™ . Soof considers that
the development of the logistics industry has a profound impact on
the supply of agricultural products and quality of agricultural prod-
ucts and the level of agricultural logistics is essential to the assur-
ance of the quality of agricultural products'®’. Bennet believes that
the market is the key to the transformation of agricultural scientific
and technological achievements and improvement of agricultural
technology efficiency and agricultural productivity™ . From the
combination of traditional leisure and agriculture, Sharon Phillip

comes up with the new tourism and leisure agriculture and sums up
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five types of integration of tourism and agriculture'®’. Murphy and
Oppermann analyze the reasons for tourists’ agri-tourism behavior
from environmental and economic motivations, respectively. Do-
mestic studies on the correlation between modern service industry
and agriculture started relatively late. Pan Jinyun, Wang Shizhen
and Li Yanshu (2011) select six indicators in modern service in-
dustry to test the influence on agriculture, and find that the total
power of agricultural machinery plays the most evident role in
transformation of agriculture while the role of other indicators is

. Hu Yigin and Wang Hongyuan (2014) conduct

not obvious
study and find that Zhejiang’s modern service industry and agricul-
ture are at the stage of moderate coupling, and the coupling field
is not wide enough®’. By the VAR model and variance decompo-
sition, Pan Zheng and Wang Xiaofei (2011) find that there is a
relationship of mutual promotion between Guangdong’s agriculture
and productive service industry, but agriculture weakly explains
productive service industry. By analyzing the problems concerning
innovation, human resources and policy support in agriculture and
modern service industry, He Weizhong (2014) concludes that it is
necessary to improve the level of agricultural services by enhancing

7 By analyzing the current

the modern service industry system
situation and problems about the development of agriculture and
modern service industry in Zhejiang, Wang Hongyuan derives
three development patterns for modern agricultural service industry
in Zhejiang'"'. On the basis of the 1993 —2010 time series, Yuan
Zhongxu (2013) builds a C-D function model and conducts an
empirical analysis to conclude that the coupling of tourism and ag-
riculture is the driving force of rural industrial development, and it
can be the dominant mode of rural tourism development'™. Liu
Jia and Zhang Rongting (2012) use AHP method to arrive at a
conclusion that four agricultural science and technology informa-
.

. . . . .
tion service modes can be vigorously promoted in China In
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fact, the relationship between modern service industry and agricul-
ture is coupled and coordinated through the interaction and mutual
restraint between different level factors. Based on the existing re-
search results, this paper selects various indicators, uses the im-
proved entropy method to determine the weight, and employs cou-
pling degree and coordination degree to study the coupling effect of
modern service industry and agriculture. By the empirical analy-
sis, this paper determines the coupling path of modern service in-
dustry and agriculture, in order to provide a reference for promo-
ting the industrial integration between modern service industry and

agriculture.

2 Coupling mechanism of modern service industry
and agriculture

The industrial coupling is the positive association between various
industries based on system theory'™', and the basis for the emer-
gence and development of modern agricultural service industry™’.
The dissipative structure model can be used to analyze the cou-
pling between the development of modern service industry and ag-
ricultural structure. Prigogine et al. believe that the dissipative
structure is the stable and orderly organizational structure in a non-
equilibrium state, and modern service industry system and agricul-
tural system are open and far from equilibrium. The various ele-
ments within the system have non-linear effects, and they are mu-
tually restricted and promoted. In the open system, the material,
energy, information and other " mutation" factors lead to an order-
ly fluctuation within the system, so as to achieve rebalancing be-
tween modern service industry and agricultural system (Fig. 1).
In the system, the greater the entropy, the less the amount of in-
formation carried, and the more chaotic the system; the smaller
the entropy, the more the information contained in the system,
and the more orderly the system. The change in the entropy of
modern service industry and agriculture is divided into two parts:
one is the increase in entropy by themselves (dis, dis=0), and
the other part is the entropy flow caused by the energy and materi-
al exchange with the outside world (des=0 or des<0). The en-
tropy change of the whole system is ds = dis + des. When des is
greater than zero, ds is also greater than zero, and the two systems
are in the disordered state. With the increase of external negative
entropy flow, ds is gradually less than zero, and the system will
gradually become disorderly to orderly. After the formation of or-
derliness, dis = — | des | , ds =0, and the system is in an order-
ly state of low entropy, namely forming dissipative structure. The
modern service industry and agriculture system change from " com-

petition" stage to " cooperation" phase. The development of mod-
ern service industry affects the upgrading of agriculture through
three paths. (i) The lock-in effect of the development of modern
service industry. The lock-in effect was raised by Arthur in
1989""". Now the lock-in effect has widespread effects on the en-

tire resource configuration'®’. Chen Feixiang notes that with the
improvement of the level of modern service industry, the profit

level of modern service industry and labor productivity is higher

than that of agriculture, and in the market economy, "resources"

" resource lock-in" ,

have profit-driven nature, thereby leading to
"technology lock-in" and " policy lock-in" effects of modern serv-
ice industry on agriculture. (ii) Cause effect and threshold effect.
Hirschman considers that in terms of scale and technology change,
one industry will be linearly correlated with other industries'”’.
The progress of modern service industry and especially technology
has cause effect on the upgrading of agriculture, but such cause
effect is affected by many factors. If the R&D level of agriculture
is not high, the modern service industry will not have a positive
effect on agriculture, but produce a threshold effect. The positive
effect of modern service industry on upgrading of agriculture de-
pends on the joint action of positive "cause effect" and negative
"threshold effect". (iii) Diamond effect. Diamond theory be-
lieves that the business competition between various industries can
help to achieve the upgrading of industrial structure and realize the
industrial integration through industrial linkage. With enterprise
as a bridge, the competition between industries can achieve verti-
cal and horizontal linkage between modern service industry and ag-
riculture, and industrial integration. Therefore, the effect of mod-
ern service industry on agriculture depends on the total effects of
four paths ("lock-in effect" , " cause effect" , " threshold effect"
and "diamond effect" ) on agriculture. The integration effects of
modern service industry and agriculture still need to go through

empirical testing.
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Fig.1 Dissipative structure of modern service industry and agri-
culture
3 The indicator system for the coupling effect of
modern service industry and agriculture
3.1 Building of the indicator system On the basis of exist-
ing studies, according to the principles of completeness, scienti-

ficity, operability and comparability, combined with the actual sit-
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uation of China’s modern service industry and agricultural develop-
ment, we choose the average of evaluation indicators as far as pos-
sible to build the evaluation indicator system for the degree of co-

ordination between modern service industry and agriculture (Table

1), including 5 indicators ( development scale, development effi-
ciency , development potential, economic vitality and technological

development base capacity) , a total of 14 individual indicators.

Table 1 The indicator system for the coupling of modern service industry and agriculture

Criteria layer Indicator layer

Remark

Development scale

The added value of agriculture/modern service industry //10° yuan

The share of added value of agriculture/modern service industry in GDP /%
The proportion of employed persons in agriculture/modern service industry to total

employed persons // %

The fixed assets investment in agriculture/modern service industry //10° yuan

Development efficiency

The labor productivity in agriculture/modern service industry // %

Output value of agriculture/modern service indus-
try/ employed persons in agriculture/modern service
industry

Growth rate of added value of agriculture/modern service industry // %

Development potential

Growth rate of employed persons in agriculture/modern service industry /%

The share of R&D expenses in agriculture/modem service industry in output value of

agriculture/service industry // %

Economic vitality index ~ Growth rate of fixed assets investment in agriculture/modern service industry // %

Per capita GDP of agriculture/service industry //10* yuan

Growth rate of fixed asset investment in agriculture/modern service industry // %

Technological ~ develop-
ment base capacity

Per capita R&D costs of agriculture/modern service industry //10° yuan

Per capita capital-labor density of agriculture/modern service industry /10" yuan

Technician intensity percentage in agriculture/modern service industry // %

Number of technicians/average number of employ-
ees

R&D/ average number of employees

Assets/average number of employees

3.2 Descriptive statistics of indicators
data during 2000 — 2012 to study the coupling effect of modern

This paper selects the

service industry and agriculture in 13 years. The indicator data are
from China Statistical Yearbook and Statistical Yearbook of Chinese
Science and Technology during 2000 —2012. The descriptive sta-

tistics of indicators are shown in Table 2 and 3. As can be seen

from the table, the added value of modern service industry, added
value of agriculture, fixed assets investment in modern service in-
dustry, fixed assets investment in agriculture, per capita GDP of
modern service industry and per capita GDP of agriculture are
large values, while the original values of other variables are mostly

smaller.

Table 2 Descriptive statistics of indicator variables of modern service industry

Classification Indicator system Sample size Maximum  Minimum Median Standard deviation
Development scale  Added value of modern service industry 14 231406.49 38713.95 88554.88 64170.27
The proportion of added value of modern service industry to GDP 14 44.59 39.02 41.47 1.56
The proportion of number of employed persons in modern service 14 36.10 27.50 32.20 .03
industry to total number of employed persons
Fixed assets investment in modern service industry 14 205435.80 11380.13  58769.17 62537.98
Development Labor productivity in modern service industry 14 8.36 1.95 3.60 2.16
efficiency Growth rate of added value of modern service industry 14 25.74 12.24 15.28 3.69
Devel(.)pment Growth rate of number of employed persons in modern service 14 5.5 0.68 3.2 1.34
potential industry
Thej proportion of R&D expenses of modern service industry to 14 0.66 0.34 0. 44 0.09
) agricultural output value
Ei:ﬁ?;‘llﬁ dex Growth rate of fixed assets investment in modern service industry 14 0.66 0.34 0.44 25.73
Per capita GDP of modern service industry 14 83570.42 19529.47 35977.45 21550. 39
Growth rate of per capita GDP of modern service industry 14 24.21 7.88 12.30 4.40
Technological
development capaci- Percentage of technicians in modern service industry 14 0.85 0.72 0.75 0.05
ty
’ Per capita R&D expenses in modern service industry 14 160.90 49.10 97.54 32.10
Capital-labor density of modern service industry 14 3450. 66 270. 56 1389.78 1040. 83

3.3 Data normalization and weight
(1) In this paper, we use the entropy method to establish the objec-

tive weight of evaluation system for service industry and agriculture.

By calculating the information entropy of the indicators determined,
the entropy method is used to determine the weight of indicators ac-

cording to the overall impact of relative change degree of indicators
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on system (utility value). The higher the relative change degree of
Table 3 Descriptive statistics of indicator variables of agriculture

indicators, the greater the weight of indicators, and vice versa.

Classification Indicator Sar.nple Maximum ~ Minimum Median Star}dz}rd
system size deviation
Development scale Added value of agriculture 14 52373.63 149944.72 24040.00 12472.900
The proportion of added value of modern service industry to GDP 14 15.06 10.04 11.11 1.790
The proportion of number of employed persons in agriculture to total 14 50.00 33.60 42.60 6.040
number of employed persons
Development Fixed assets investment in agriculture //10% yuan 14 10996. 44 303.80  2749.94 3405. 360
ef?i‘ge‘;i © Agricultural labor productivity 14 2.03 0.41 0.74 0.540
’ ney Growth rate of added value of agriculture 14 23.19 1.18 7.23 7.100
E(i‘éigg{n ent Growth rate of number of employed persons in agriculture 14 1.31 -4.84 -3.43 2.200
I:li g)ropomon of R&D costs in agriculture to total agricultural output 14 0.13 0.07 0.10 0.020
S:;)nomlc vitality in- Growth rate of fixed assets investment in agriculture 14 257.27 10.54 23.77 65.470
Per capita GDP of agriculture 14 20321.11 4146.41  7383.07 5403. 020
) Growth rate of per capita GDP of agriculture 14 27.65 0.41 11.87 9.045
Technologlcal. devel- Percentage of technicians in agriculture 14 0.79 0.57 0.71 0.080
opment capacity
Per capita R&D costs of agriculture 14 53.35 9.87 27.47 14.170
Agricultural capital-labor density 14 1117.92 27.86 282.82 348.190
(ii) To eliminate the impact of inconsistency between di- ). = & (0<y.<1) (3)
mension and magnitude on the result, there is a need to make data v %x" nd A
dimensionless, and this paper chooses the min-max normalization. =Y Lo . .
Lo . p p . . (v) The entropy value of indicator j (e) is calculated as fol-
The indicators are divided into positive and negative indicators. It
. . lows:
is calculated as follows !
Positive indicators ; e,=—k2yIn(y,),(k>0,k=7——,¢,=0) (4)
i< Inm’

Xy~ mln(xlj sXgis """ ’xnj)

)] x100 (1)

! —
max(xlj’xzj7 ,x”,,'> _mln(xljvxzj’ s X
Negative indicators

Xy — max(‘xlj 3 Xgjyttt 7xn]) Xy

]><100 (2)
nj ”’xn])

(iii) In order to eliminate the impact of negative and zero

x'ij = [ -
max (%%, , "+, %, ) —min(x,;,x,,

values, we make the coordinate x'; move along and it changes into

«"; after the parallel movement of H units, namely x"; = x', + H,

where H is the movement magnitude of the coordinate!™ .

(iv) The proportion of indicator j in year i is calculated as

follows

(vi) We calculate the coefficient of variation of indicator j.
For indicator j, the greater the difference between the indicator
values, the smaller the entropy. The coefficient of variation is cal-
culated as follows:

d;=1- e (5)

(vii) We use the entropy method to calculate the indicator
weight, as shown in formula (6).

d.
w, =—2 (6)

J m

>d

i=1 7

The weight of indicators is shown in Table 4 and 5.

Table 4 The indicator weight in criteria layer and indicator layer for modern service industry

Criteria layer Weight Indicator layer Weight
Development scale 0.2942 Added value of modern service industry 0.0846
The proportion of added value of modern service industry to GDP 0.0530
The proportion of number of employed persons in modern service 0.0773
industry to total number of employed persons ’
Fixed assets investment in modern service industry 0.0793
Development efficiency 0.1484 Labor productivity in modern service industry 0.0853
Growth rate of added value of modern service industry 0.0631
Development potential 0.1179 Crowth rate of number of employed persons in modern service 0.0548
industry
The proportion of R&D expenses of modern service industry to 0.0630
agricultural output value ’
Economic vitality index 0.2056 Growth rate of fixed assets investment in modern service industry 0. 0606
Per capita GDP of modern service industry 0.0855
Growth rate of per capita GDP of modern service industry 0.0595
Technological development capacity 0.2340 Percentage of technicians in modern service industry 0.0979
Per capita R&D expenses in modern service industry 0. 0605
Capital-labor density of modern service industry 0.0755
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Table 5 The indicator weight in criteria layer and indicator layer for agriculture

Criteria layer Weight Indicator layer Weight
Development scale 0.3057 Added value of service industry 0.0759
The proportion of added value of agriculture to GDP 0.0862
The proportion of number of employed persons in agriculture to total number of 0.0746
employed persons
Fixed assets investment in agriculture 0.0689
Development efficiency 0.1453 Agricultural labor productivity 0.0787
Growth rate of added value of agriculture 0. 0666
Development potential 0.1255 Growth rate of number of employed persons in agriculture 0.0700
The proportion of R&D costs in agriculture to total agricultural output value 0.0555
Economic vitality index 0.2064 Growth rate of fixed assets investment in agriculture 0. 0606
Per capita GDP of agriculture 0.0792
Growth rate of per capita GDP of agriculture 0.0667
Technological development capacity 0.2172 Percentage of technicians in agriculture 0.0802
Per capita R&D costs of agriculture 0.0675
Agricultural capital-labor density 0.0695

4 The coupling evaluation model for modern service
industry and agriculture
4.1 Coupling degree model Let C be coupling association de-
gree of multiple systems, and we build the coupling degree model
based on the capacity coupling model in physics. The coupling de-
gree model of multiple systems is as follows:

C,,=4Lx/§(u1 sy v, ) /T (uy +uy) | (1)

where u;, = S A u;. Since what we study is the coupling relation-
=1

ship between modern service industry u; and agriculture u, , formu-
la (1) can be changed as follows:
G = /T~ w)/( +w) + (u +w)| (2)

where u, and u, are comprehensive contribution degree, and the

comprehensive contribution degree of modern service industry and
agriculture is shown in Table 6, 7; C is the coupling degree, 0<
C <1, C never reaches 1. The coupling degree and coupling stage

criteria are shown in Table 8.

Table 6 The contribution value of indicator layer of modern service industry

Indicators in the indicator layer U, U, Uy, U Uy Uy
Contribution degree 0.4016 0.3339 0.5025 0.3704 0.4152 0.2273 0.3220
Indicators in the indicator layer Uyg Uy Uy Ui_n Uiy Uy
Contribution degree 0.2941 0. 1346 0.4158 0.2325 0.4669 0.3287 0.4204
Table 7 The contribution value of indicator layer of agriculture

Indicators in the indicator layer U, Uy Uy U Uy Uy
Contribution degree 0.3573 0.4147 0.5468 0.3259 0.3391 0.3640 0.5587
Indicators in the indicator layer Uy Uy (U U,y U, 1 Uy
Contribution degree 0.3608 0. 1068 0.3384 0.126 0.5395 0.3880 0.3278

Table 8 The coupling degree and coupling stages

Coupling degree  Coupling relationship ~ Coupling stages

C=0 No coupling Infancy stage

0<C=<0.3 Low coupling Growth stage
0.3<C=<0.7 Moderate coupling Early stage of development
0.7<C<1 High coupling Middle and late stage

of development

4.2 Coupling coordination degree model The coupling de-
gree model has some limitations in reflecting the coupling relation-

ship between modern service industry and agriculture, that is, the

coupling degree may be high while the modern service industry
and agriculture are at a low level, so it can not truly reflect the de-
velopment state of modern service industry and agriculture. In or-
der to more accurately reflect the overall development level of the
two industries, there is a need to further build the coupling coordi-
nation degree model for analysis (Table 9). The coupling coordi-
nation degree model is D=(C +T)1/2, where C is the coupling
degree of modern service industry and agriculture,, and T is the co-
ordination index between modern service industry and agriculture.
T=af+Bg, a +B =1, where o and B represent the contribution
coefficients of modern service industry and agriculture, respective-

ly (¢ =0.6, B=0.4 in this paper).
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Table 9 Coupling coordination degree and development types

Coupling coordination Coupling development Coupling coordination Coupling development

degree types degree types

0.00 -0.009 Extreme declining 0.50 -0.59 Transitional development
0.10 -0.190 Severe declining 0.60 -0.69 Primary development
0.20 -0.290 Moderate declining 0.70 -0.79 Moderate development
0.30 -0.390 Mild declining 0.80 -0.89 Good development

0.40 -0.490 On the verge of declining 0.90 -0.10 High quality development

4.3 Results and analysis

dination degree. The calculation results of coupling degree and
4.3.1 Calculation results of coupling degree and coupling coor- coupling coordination degree can be shown in Table 10.

Table 10 The coupling degree and coupling coordination degree of modern service industry and agriculture and evaluation results

Year MOdem service Agriculture Coupling  Coupling coordination Coupling develop- Coupling
industry U, U, degree C degree D ment types stage
2000 0.1217 0.1769 0.4914 0.2658 Moderate declining Early stage of development
2001 0.2311 0.2605 0.4991 0.3481 Mild declining Early stage of development
2002 0. 1471 0.2297 0.4878 0.2964 Moderate declining Early stage of development
2003 0.1792 0.2400 0.4947 0.3173 Mild declining Early stage of development
2004 0.2892 0.4543 0.4875 0.4161 On the verge of declining Early stage of development
2005 0.2766 0.3025 0.4995 0.3786 Mild declining Early stage of development
2006 0.3327 0.3234 0.4999 0.4056 On the verge of declining Early stage of development
2007 0. 4665 0.4634 0. 5000 0.4823 On the verge of declining Early stage of development
2008 0.4677 0.5362 0. 4988 0.4970 On the verge of declining Early stage of development
2009 0. 4608 0.3978 0.4986 0.4661 On the verge of declining Early stage of development
2010 0.5767 0.5280 0.4995 0.5276 Transitional development Early stage of development
2011 0.6764 0.6222 0.4996 0.5719 Transitional development Early stage of development
2012 0.6996 0.6212 0.4991 0.5775 Transitional development Early stage of development
0. 7000 ades of reform and opening up, and modern service industry has
0.6000 played an active role in promoting the upgrading of industrial
8‘ 2888‘ structure of agriculture. However, due to low coupling degree of
0' o China’s modern service industry and agriculture, it has not yet
X —e— Coupling degree C formed coupled integrated competitiveness, so the coupled effect
0. 2000 f Tk
Coupling coordination . . . . .
0. 1000 of economies of scale is not obvious. The coupling coordination
degree D . . .
0. 0000 degree of modern service industry and agriculture is in the process
D = N D S U D 0N D N . o . . P
sSzs=2sEssEs8=23 of gradual improvement, rising from moderate and mild declining
Year to the brink of declining to transitional declining, indicating that
Fig.2 The changes in coupling degree and the coupling basis of China’s modern service industry and agricul-

coupling coordination degree of mod-

ern service industry and agriculture
4.3.2 Coupling model analysis of China’s modern service indus-
try and agriculture. As can be seen from Fig. 2, the coupling de-
gree of China’s modern service industry and agriculture always
hovered in 0.4 —0.5, and was in a steady state, while the cou-
pling coordination degree of China’s modern service industry and
agriculture showed a fluctuated upward trend, rising from the ini-
tial 0. 2658 to 0.5775 in 2012, and the coupling coordination de-
gree was gradually improved. First of all, the coupling degree of
China’s modern service industry and agriculture was 0.3 - 0.7,
indicating that there is moderate coupling between China’s modern
service industry and agriculture, and it is at the early stage of de-
velopment. From a practical point of view, China’s service indus-

try and agriculture have already had a large scale after three dec-

ture is gradually increased, showing coupling positive correlation,
but the two systems were at the transitional stage in 2012, indica-
ting that the correlation between China’s modern service industry
and agriculture is not strong, the coupling mechanism is not per-
fect, and the coupling industry chain and coupling scale construc-

tion is relatively slow.

5 Empirical analysis of the coupling effect of China’s
modern service industry and agriculture

In accordance with the evaluation model for coupling coordination
degree, China’s service industry and agriculture are at the transi-
tional coupling level. Service industry as a factor of production to
go into agriculture can promote the further subdivision of agricul-
tural labor, thereby enhancing the industrialization and marketiza-

tion of agriculture as a whole, improving the market competitive-
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. . . . 19
ness of agricultural products and increasing farmers’ income "’ .

The development of service industry plays a role in promoting the
industrialization and marketization of agriculture, because the in-
dustrial correlation between China’s modern service industry and
agriculture is gradually increased. This paper selects the statistics
during 1990 — 2012 to further measure the spillover effects of
China’s modern service industry on agriculture.
5.1 The theoretical model for spillover effects Based on
Feder’s two — sector model, the model formula is as follows:
Y=4+S
{A:G(Ka+La+S)} (1)
S=H(Ks +Ls)
where Y represents the integrated yield of agriculture and modern
service industry; A represents the yield of agriculture; S repre-
sents the yield of modern service industry; K and L represent the
capital and labor input, respectively, and AK/SK =AL/SL =1 +vy
(7y takes any value).

H, : The modern service industry affects the development of
agriculture with a constant coefficient of elasticity (Lai Mingyong,
Yang Xiaoxiao, 2002), namely A = G(Ka, La, S) = Sp¥W(Ka,
La) ;

H,:. I=la+ Is=dKa + dKs.

By taking the derivative of Y, we get formula as fol-
lows :

dYy

V=

L,y dSS . dS
y B, T sy P (2)

where p % is the spillover effects of modern service industry on

agriculture ; (T+L )dSS L; is the spillover effects of modern serv-
y S

Lo dYy .
ice industry on the overall economy; 7 s the growth rate of

yield; % is the change of investment relative to yield; %IS the

growth rate of the labor force.

Due to the incompleteness of hypothesis and the effect of all
factors which are not introduced in the traditional econometric
model but have influence on dependent variables, the constant

term ¢ and random error u, are added in formula (2) to get the fol-

. dy 1 dL Yy _ \dSS
lowing formula; vy =S¢ty +B I +(1 vy p) syt
P Ok

5.2 Description of data and indicators Y represents the inte-
grated yield of agriculture and modern service industry; A repre-
sents the yield of agriculture; S represents the yield of modern
service industry; K and L represent the capital and labor input,
respectively. Investment I uses the perpetual inventory method,
and Kt =Kt —=1 + I — gKi = 1, where & =0.06. The labor forces
are the employed persons in China’s agriculture and modern serv-
ice industry, and all data are from China Statistical Yearbook. In
order to unify the dimensions and magnitude of different data, we
take 1990 as the base period for deflation.

5.3 Analysis process and results of econometric model
5.3.1 Stationarity and cointegration. The time series (1990 —
2012) has the feature of autocorrelation, so that the time series is
not stationary, and OLS faces spurious regression. In this paper,
ADF unit root test uses the testing type with constant term but
without time trend to test dY/Y, I/Y, dI/I, dS/S, dS/S = S/Y,
and the results are shown in Table 11. According to the unit root
test results, the first-order differential of dY/Y, 1/Y, dl/1, dS/S,
dS/S # S/Y rejects the null hypothesis at the 1% confidence lev-
el. Therefore, dY/Y, I/Y, dI/I, dS/S, dS/S + S/Y are I (1),
and we can make further cointegration. In order to study whether
there is a long-term stable relationship between China’s modern
service industry and agriculture, there is a need to conduct cointe-
gration test on dY/Y, I/Y, dl/1, dS/S, dS/S + S/Y. We perform
the least squares regression on LY and LX to get the residual u,
and conduct the unit root test on the residual. The test result is
that u shows first-order stability at the 1% level, so dY/Y, I/Y,
dl/1, dS/S, dS/S * S/Y are cointegrated variables.

Table 11 Unit root test results

Variable ADF value  Cnteal o abiliy Conelusion
value(1% ) ’

DY/Y Z4.0844  -3.8085  0.0056 /(1) stationary
Yy —-4.5870 -3.8085 0.0019 I(1) stationary
DU -5.3143  -3.8085  0.0004  I(1) stationary
DS/S ~4.3818  -3.8085  0.0029  I(1) stationary
DS/S¥S/Y 44341  -3.8085  0.0026 (1) stationary
AR(1) -5.0081  -3.9204  0.0013 /(1) stationary

5.3.2 Autocorrelation test. By testing, it is found that the corre-
lation coefficient and partial correlation coefficient of the original
equation have first-order autocorrelation and the autocorrelation
coefficient p =0.234, so generalized least squares ( GLS) is used.
The parameter results of estimation model can be shown in Table
12. The correlation coefficient of model is 0. 9448, the adjusted
correlation coefficient is 0.9264 , and F statistic is 53.3408 (P =
0.0000) , indicating that this economic model significantly holds.
t-statistic of dS/S is 4.4476 (P =0.0005), indicating that this
coefficient holds at the 1% significance level. The coefficient of
dS/S is 0. 8990, passing the significance test. China’s modern
service industry has significant spillover effects on China’s eco-
nomic development and agricultural progress. Take the average of
S/Y during 1990 -2012, spillover effects: p({ -S/Y) =0.4992
x (1 -43% ) =0.2845.

5.4 The empirical results of spillover effects During 1990 —
2012, for each additional one percentage point of China’s modern
service industry, agricultural economy can grow by 0. 2845 per-
centage points. The coupling development of China’s modern serv-
ice industry and agriculture shows that China’s service industry has
become an important factor of production for agricultural develop-
ment, and the service industry can increase capital, labor and oth-
er factor inputs to agriculture, enhance the conversion rate of sci-

ence and technology, absorb surplus labor and ultimately promote
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agricultural development through spillover effects.

Table 12 Estimation results of model parameters

DY/Y as the dep- Parameter Standard -
endent variable value error [-slatistic
c -0. 0465 0. 0254 -1.8329
Yy 0.0510 0.0410 1.2457
Dl/1 -0.3107 0. 4200 -0.7397
DS/S 0. 4992 0. 2020 4. 4476
DS/S *S/Y 0. 8990 0.3994 1. 2500
AR(1) 0.5326 0.1810 2.9407
R 0.9448

Adjusted R* 0.9264

F-statistic 51.3408

Prob ( F-statistic) 0. 0000

6 Recommendations

6.1 Promoting the integration of tourism and agriculture

It is necessary to make China’s tourism industry nurture agricul-
ture, use science and technology to protect the environment in the
process of coupling between tourism and agriculture, continue to

develop " agritainment " and explore diversified agricultural
tourism, learn from the new coupling model of agriculture and
tourism such as " Creative Flower" in Chengdu, and enrich the
content of agricultural tourism with the active guidance of the gov-
ernment.

6.2 Promoting the integration of rural finance and agricul-
ture It is necessary to reduce the threshold of rural financial de-
velopment, decrease the threshold effect of rural finance on agri-
cultural development, ensure the agglomeration level of rural
banking sector, vigorously develop rural insurance and securities,
expand the financial scale in the countryside, improve the service
functions and market positioning of rural banks and insurance and
securities institutions, and improve the service efficiency and de-
velopment level of rural finance to achieve positive interaction be-
tween rural finance and agriculture.

6.3 Promoting the integration of science and technology, in-
formation and agriculture It is necessary to use information
and technology to promote science and technology, strengthen the
construction of China’s agricultural science and technology infor-
mation sharing, improve science and technology information serv-
ice system, innovate upon technology information service model,
combine the research of scientific institutes with farmers and agri-
cultural education, strengthen the construction of agricultural edu-
cation and science and technology system, and improve farmers’
scientific and cultural quality and technological innovation litera-
ey,

6.4 Promoting the integration of logistics industry and agri-
culture It is necessary to improve agricultural market system,
strengthen the construction of agricultural product logistics infra-

structure , improve logistics technology to develop cold chain logis-

tics, use collaborative development model to develop third party
agricultural logistics, and build the Internet-based modern agricul-

tural logistics system.
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