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Abstract "Internet +" eco-production and eco-tourism carried out by agricultural enterprises is one of ways to increase income. Urban eco-

nomic development index evaluation value (u, ), agricultural enterprises’ eco-production and eco-tourism index evaluation value (u,) and In-

ternet popularity index evaluation value (u,) constitute the ternary coupling system. The ternary coupling coordination degree (D, ) combined

with u, can be used to judge whether the agricultural enterprises practise eco-production and eco-tourism mode. When u, = 0.5000,
D, =0.6000, the autonomous mode for agricultural enterprises can be used; when 0.4000<u, <0.5000, 0.5000 <D, <0.6000, the mode of
cooperation with travel agency can be used; when 0.3000 <u, <0.4000, 0.4000 <D <0.5000, the tourism business transfer mode can be
used; when u, <0.3000, D <0.4000, the tourism business should not be carried out. All the above four modes require " Internet + " .
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1 Introduction

Agricultural enterprises are generally small businesses, with low
profits, greatly affected by market, climate and other factors. In
addition, agricultural enterprises also have the following character-
istics. The agricultural enterprises are mostly located in peri-urban
areas, their products are provided to meet urban life demand, with
good transportation and communication conditions. The agricultur-
al enterprises occupy a large area, and enjoy good natural condi-
tions. Generally, the breeding and farming enterprises occupy a
large area, which can provide environmental conditions for many
tourists to visit and participate in production activities. The agri-
cultural enterprises have a close economic collaboration relation-
ship with local farmers, rent land, forests or ponds; or hire local
farmers; or cooperate with village and township to form a stock
company. There is a high vacancy rate in rural houses. Rural
housing area is large, leaving a small population in the family. Af-
ter being slightly transformed, the vacant houses can be rent to
tourists at a very low price. The seasonal labor and idle labor in
agricultural enterprises can provide some of the services for
tourism. The above features determine that the agricultural enter-
prises can carry out a new mode of tourism — agricultural
enterprises’ eco-production and eco-tourism. According to Chang-
sha agricultural enterprises statistics in 2015"" | there were 32
food growers, 10 vegetable planting companies, 8 tea planting
companies, 112 livestock breeding companies, 41 poultry breeding
companies and 8 special breeding companies around Changsha, all

having the above characteristics. The resource conditions of agri-
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cultural enterprises, degree of urban economic development and
degree of Internet popularity interact with each other to form a ter-
nary coupling body. The degree of coupling coordination can pro-
vide a quantitative benchmark for agricultural enterprises, and a
judgment rule for the agricultural enterprises to carry out this

work.

2 Urban economic development index evaluation val-
ue (u,)

The urban economic development index evaluation value (u,) in-
volves a plurality of secondary index evaluation parameters con-
cerning urban travel ', In order to highlight the relationship be-
tween urban economic development and agricultural enterprises’
eco-production and eco-tourism, this paper selects four secondary
evaluation indices; urban per capita GDP ( C,, ); urbanization
rate (C,,); per capita disposable income of urban residents
(Cy3) 5 urban road network density (C,,). Taking Changsha City
for example'’ | the four secondary index evaluation values (2008
—2013) can be shown in Table 1. The secondary weightis calcu-
lated using standard deviation method' | the dimensionless pro-
cessing is first performed on C,;, C,, C;5, C,,, and the non-di-
mensional valueis calculated (Table 1). The primary dimension-
less index evaluation value u, during 2008 —2013 is calculated as

follows -

u, (Year) = iZau,uh(Year) (D

3 Agricultural enterprises’ eco-production and eco-
tourism index evaluation value (u,)

Agricultural enterprises’ eco-production and eco-tourism specifical-
ly refers to the process of visiting in the agricultural production
and processing enterprises, participating in the production, leas-
ing part of the agricultural materials and harvesting the corre-

sponding agricultural products. There are 5 secondary index evalu-
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ation items to attract tourists. (i) Resource quality (Z,,). There
are good natural environment resources and rich rural features.
(ii) Enterprises’ product orientation (Z,, ). The agricultural prod-
ucts produced by agricultural enterprises can meet urban residents’
green food requirements and make the tourists all or partly partici-
pate in the farm activities, the production process can inspire the
interest for watching and learning, and the products can be har-
vestable in the late period. (iii) Location conditions (Z, ). Tt is
within 120 km from the city, the public transportation is conven-
ient and it takes 2 h self-driving. (iv) Farmers® participation level
(Z,,). The local farmers are the protectors of the beautiful envi-
ronment and also the servers of eating, living and buying in the
eco-production and eco-tourism. (v) Tourist market value evalua-
tion index value (Z, ). Agricultural enterprises’ eco-production
and eco-tourism is directed at the group aged 30 — 50 years, and
most of them were born in rural areas. They achieve success in the

city, hoping to bring children to return to agricultural ecological

production. At the same time, the harvest of green food is also im-
portant for family life. The specific data about the above five items
are difficult to collect, and the information is difficult to accurately
quantify. The number of % is used to represent the index evalua-
tion level and % % % % % means the full score of 17/, The sub-
jective assignment method is also used for the secondary weight
(ay ) of agricultural enterprises. Taking Changsha Jinjing Tea
Factory for example, it has 133.3 ha tea plantations and the enter-
prise is 50 km to the east of Changsha City, adjacent to Pingjiang
County and Liuyang County, with convenient transportation and
communication facilities as well as beautiful natural environment.
Visitors can participate in the whole process of picking and making
tea, and bring the high quality tea products home. The secondary
index evaluation can be shown in Table 2. According to formula
(1), the primary dimensionless index (u, ) of agricultural
enterprises’ eco-production and eco-tourism for Changsha Jinjing

Tea Factory is calculated to be 0. 35.

Table 1 Primary and secondary index evaluation value and secondary weight of Changsha’s urban economic development during 2008 —2013

2008 2009 2010 2011 2012 2013 Secondary weight a;
C,; (yuan/person) 50336. 00 56620. 00 66443. 00 79530. 00 89903. 00 99570. 00 0.2233
C, (%) 61.25 62.63 67.70 68.47 69. 40 70. 60 0.2431
Cy5 (yuan/person) 18282. 00 20864. 00 23347.00 27069. 00 31044. 00 33662. 00 0.2490
Cy4 (km/100 sq km) 98.91 101.00 129.51 42.33 150. 44 159.52 0.2846
u, (primary dimensionless value) 0.00 0.11 0.46 0.66 0.83 1.00

Table 2 The eco-production and eco-tourism index evaluation and sec-
ondary weight for Changsha Jinjing Tea Factory

Level Evaluation score Secondary weight a,;
Zy * % % 0.6 0.3
Zn * * 0.4 0.2
Zy * k 0.4 0.1
Zy * 0.2 0.3
Zss * 0.2 0.3

4 Internet popularity index evaluation value (u,)
China is entering the era of the Internet + , and the new agricultur-
al enterprises’ eco-production and eco-tourism needs the Internet as

medium. Agricultural enterprises use the online booking travel
sites for multilateral exchanges with tourists, and the Internet is
needed for fund and tourism management, tourism promotion or
service supervision. The Internet popularity index evaluation value
(u;) has multiple secondary indices. This article only selects the
number of Internet users related to tourists (F5, ) and the number
of domain names associated with agricultural enterprises (F,) as
index. Table 3 shows the secondary index value and secondary
weight (o, ) of Internet popularity'®. The subjective evaluation
method is used for the secondary weight. The calculation of u, is
the same as that of u,.

Table 3 The secondary index value and secondary weight (a;;) of Internet popularity

2008 2009 2010 2011 2012 2013 Secondary weight
F3; (10% persons) 2.99 3.38 4.42 4.85 5.38 5.91 0.7000
F3,(10%) 1485.00 1626.00 1121.00 866.00 873.00 1470.00 0.3
Uy -0.05 0.39 0.46 0.44 0.52 0.63

5 The coupling coordination degree between urban e-
conomic development and agricultural enterprises’ eco-
production and eco-tourism in the era of Internet +

The three primary index evaluation values of urban economic de-
velopment, agricultural enterprises’ eco-production and eco-
tourism, and Internet (u, ,u,,u;) constitute the ternary coupling
system. The coupling degree (C,) and coupling coordination de-
gree (D,) are used to express the degree of interaction. The cou-
pling degree (C,) between n interacting systems is calculated:

C,={Cuy xuy <, )/ [ T1Cu; +u;) 1} (2)

7-%1is calculated ;

The coupling degree (C,) of the binary system“'

C,={(u, xu)/[ (uy +uy) x (uy +uy 137 (3)
The coupling degree (C,) of the ternary system is calculated:

Cy={ (uy xuy xuy)/[ (uy +1,)* x (uy +1u,” X (1w +1)° 137

(4)

To prevent the high coupling distortion of u, value in the low-

value region, the coupling coordination degree (D, ) is introduced

in practice.

Dn: m Tu:zi:aiui( zaizl) (5>
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Assuming that there is no change in the eco-production and
eco-tourism for agricultural enterprises in the five years, that is,
u, is a constant value. The subjective assignment method is used
for the primary weight () of ternary system coupling, a = (0.4,
0.3, 0.3). Using Changsha’s economic development index (u, ),
agricultural eco-production and eco-tourism index of Changsha Jin-
jing Tea Factory (u,) and Internet popularity index (u,), we cal-
culate the coupling degree (C,) and coupling coordination degree
(D,) of the ternary system (Table 4). At the same time, in order
to confirm the coupling relationship between urban economy and
Internet popularity, we calculate the binary system. We calculate
the Cﬂ_mwmy and nterner. a0 D

tem. The annual changes in u,, u, and u, values can be shown in

coupling value of binary sys-

economy and Internet

Fig. 1. The annual changes in D; and D can be shown

economy and Internet
in Fig. 2. It clearly indicates the coordination and coupling rela-
tionship , €. pumy and ierner and D

coordinated. If D,. D
ance region; if D,. D

cconomy and miemer. a7€ Well coupled and
is below 0.4000, it is in imbal-
is 0.4000 - 0. 5000, it is in ba-
sically coordinated region; if D;. D

economy and Internet
economy and Internet
cconomy and Intemet 18 grEater than
0.5000, it is in the well coordinated region’’. The annual change
insuggests that even if the agricultural enterprises’ eco-production
and eco-tourism conditions are not improved, the ternary coupling
coordination degree will improve with the urban economic develop-
ment and the popularity of the Internet, and can enter the well co-

ordinated region and basically coordinated region.

Table 4 Annual calculated value of. Ceconomy and Internet and. Deconomy and Internet

2009 2010 2011 2012 2013 Primary weight
u 0.1161 0.4663 0. 6663 0.3899 1.0000 0.4
u, 0.3500 0.3500 0.3500 0.3500 0.3500 0.3
uy 0.3935 0.4674 0.4459 0.5261 0.6391 0.3
Cy 0.7431 0. 5600 0.5046 0.4241 0.3601
Ceconomy and Internet 0.4195 0.4999 0.4896 0.4866 0.4877
Ds 0.4072 0.4917 0.5050 0.5040 0. 4988
D conomy and internet 0.2890 0.4830 0.5421 0.4811 0.6595
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6 Agricultural enterprises’ eco-production and eco-
tourism mode in the era of ''Internet + "

Agricultural enterprises should carry out the eco-production and
eco-tourism according to the index evaluation value (u,) and the
ternary coordination degree (D) of Internet, urban economy and

agricultural enterprises’ conditions. There are four modes to ch-

oose. Mode 1: When u, =0.5000 and D;=0. 6000, the agricul-

Rural vacation

Rural production

activity -
Rural board and grlcult.ura
Iodglng nterprise
Agricultural product
information feedback
Internet

Tourist market

Agricultural
tour publicity

Tourist
Agricultural
tour management
Capital regulation

Fig. 3 The mode of cooperation with travel agency

Online tour

tural enterprises can choose the autonomous mode for eco-produc-
tion and eco-tourism, and market their tourism projects on the In-
ternet. For example, Changsha Baiguoyuan Ecological Agriculture
Co. , Ltd. is located in Wangcheng County, and now merged into
the urban area of Changsha. The eco-production and eco-tourism
items include fruit picking ( more than 20 kinds of fruit varieties) ,
farm fun, bamboo barbecue, milking, fishing and soy milk grind-
ing, bringing considerable economic income. Mode 2: When
0.4000<u, <0.5000, 0.5000<D, <0.6000, the mode of coop-
eration with travel agency can be used (Fig. 3). Due to the multi-
plier effect of tourism economy, the agricultural enterprises can get
great benefits. Mode 3; When 0.3000<u, <0.4000, 0.4000<D
<0.5000, the tourism business transfer mode can be used. Travel
agencies acquire the tourism business of agricultural enterprises
through the investment. Agricultural enterprises can get part of the
proceeds and enhance the competitiveness of their agricultural
products, thereby solving the problem of difficult sale of the main

(To page 33)
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role in the development of rural education'>’. Therefore, it is rec-
ommended to focus on strengthening the construction of sports in
rural schools, take rural sports teachers as main body, cultivate
rural sports backbone, and provide rural social sports instructors,
to guide farmers to take physical exercises in a scientific and rea-
sonable manner.

4 Conclusions

Due to the particularity of rural issues, there will be a long way to
achieve sustainable development of rural sports. Simply relying on
several policies and regulations and allocating certain sports facili-
ties, it is impossible to solve these issues. Apart from the sports
system itself, issues of rural sports also involve the economic, so-
cial, cultural, human resources and many other aspects. Through
the study, we concluded that factors influencing the sustainable
development of rural sports include objective factors such as gov-
ernment and society, and also include subjective factors such as
rural areas and farmers. Only until both objective and subjective
factors are solved, may it be able to realize healthy and sustain-
able development of rural sports.
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