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Abstract The development level of industrialization, informationization, urbanization and agricultural modernization ( New Four Moderniza-

tions) is an important indicator for evaluation of regional economic development. In this paper, an indicator system was designed for evaluation

of the development level of New Four Modernizations according to the interaction mechanism between them. It introduced the data related to

New Four Modernizations of 14 cities in Hunan Province during 2004 and 2012, and made a comprehensive analysis of the development level of

New Four Modernizations in these cities by entropy-gray relational method. It found that the development level of New Four Modernizations in

14 cities in Hunan Province was extremely uneven, and the stronger would become stronger, while the weaker would become weaker, like Mat-

thew effect. Thus, it is required to straighten out the development idea, carry out reform and innovation in the mechanism construction, urban-

rural integration, interaction and integration, and regional coordination, to promote simultaneous development of New Four Modernizations.

Key words New Four Modernizations, Evaluation, Entropy, Gray relational analysis

1 Introduction

In the Report to the 18th National Congress of the Communist Party
of China, the path of China’s economic development was summa-
rized as simultaneous development of Four Modernizations, in oth-
er words, taking the road of new industrialization, informationiza-
tion, urbanization and agricultural modernization with Chinese
characteristics to realize common progress. Compared with the tra-
ditional Four Modernizations, New Four Modernizations are new
connotation given to the modernizations in the new period. They
are interrelated and inseparable. Only through realizing the simul-
taneous development of New Four Modernizations, can we realize
the objective of socialist modernization construction. The simulta-
neous development of New Four Modernizations is a new research
topic, there are few findings; therefore, this study is of great theo-
retic and practical significance for enriching contents of New Four
Modernizations and promoting simultaneous development of New
Four Modernizations.

In foreign countries, the industrialization first developed, it
then promoted the development of agriculture and urbanization. In
the middle and later period of the 20th century, the information-
ization started development. In theoretical researches, it was also
this sequence. The researches about Four Modernizations were
mainly concentrated on industrialization and economic growth, be-

tween agricultural modernization and industry and agriculture, be-
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tween urbanization and anti-urbanization, and informationization.
There was no literature about simultaneous development of Four
Modernizations, but researches were very systematic, forming the
theory of economic growth and theory of relationship between in-
dustry and agriculture. The most representative study is Lewis’s
dual economy model"’ |, Hoffman Theorem put forward by German
economist Hoffman in his book Stages and Types of Industrializa-
tion” | Rostow’s Stages of Economic Growth theory'” | and multi-
national model of American economist Chenery'*’.

In recent years, many domestic scholars have studied indus-
trialization, urbanization, informationization and agricultural mod-
ernization, most studied one or several modernizations, some stud-
ied the interaction between New Four Modernizations, policy
measures for realization of interactive development of New Four
Modernizations, and some made empirical researches of the devel-
opment level of New Four Modermnizations. For example, Xu Jun
et al. ™ defined the basic connotation of New Four Modernizations
according to strategic thought of simultaneous development New
Four Modernizations put forward in the Report to the 18th National
Congress of the Communist Party of China, systematically studied
the coupling and interaction mechanism and rules of four moderni-
zations, established a coupling relation model, to provide theoreti-
cal basis for simultaneously promoting New Four Modernizations,
realizing deep integration of informationization and industrializa-
tion, and benign interaction of industrialization and new urbaniza-
tion, and coordination of new urbanization and agricultural mod-
ernization. Xu Dawei et al.'® straightened out and theoretical
demonstration of the relationship between industrialization, urban-
ization and agricultural modernization, and stated that industriali-
zation is the means of agricultural economic development, urbani-
zation is the external manifestation of agricultural economic devel-

opment, and agricultural modernization is the objective of agricul-
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tural economic development. Wu Yayan analyzed on how to formu-
late a statistical indicator system for evaluating the realization de-
gree of new industrialization in China'”'. Chen Senliang et al. ™
established a statistical indicator system for new industrialization
including 24 indicators such as per capita GDP, urbanization lev-
el, and degree of informationization. Based on relevant economic
data of all provinces ( cities and regions) in China, Shi Rong
et al. ") built a comprehensive evaluation indicator system for in-
formationization development level, made an evaluation and com-
parison of informationization development level of all provinces by
factor analysis and cluster analysis, and came up with pertinent
measures and recommendations, to improve the understanding of
regional informationization construction level and provide a scien-
tific basis for formulating policies of informationization construc-
tion. With the reference to the indicator system proposed by Xin
Ling and Jiang Heping, Shen Qi et al. """’ replaced the original
AHP with the factor analysis method, effectively overcame the
high subjectivity in the weight setting, and finally the calculation
results indicated that the simplified indicator system has the same
evaluation results as the original indicator system in the evaluation
of development level of modern agriculture. Through constructing
simultaneous equations of urbanization and economic growth panel
data, and using the GMM three-stage least-squares method, Zhang
Mingdou'""" made an empirical analysis of the endogenous relation-
ship between urbanization and economic growth in 30 provinces
and autonomous regions in China during 2002 and 2011, the re-
sults indicated that the function of urbanization level for economic
growth took on an inverted U-shaped relationship. Yuan Xiaoling

et al. "

measured and evaluated the interactive relationship of
New Four Modernizations in China, and the results showed that in-
dustrialization and informationization, industrialization and urbani-
zation, urbanization and informationization, urbanization and agri-
cultural modernization realized excellent interaction, while the in-
dustrialization and informationization did not realize excellent in-
teraction with agricultural modernization. Shao Yu et al. ' intro-
duced six major supports for new urbanization. According to the
study of Huang Ansheng et al. ™, on the whole, few provinces
have realized coordinated development of New Four Modernizations
and all these cities are located in eastern coastal developed areas;
from the perspective of coordinated and simultaneous development
of New Four Modernizations, most provinces including eastern are-
as have some shortages in the simultaneous development of New
Four Modernizations. With the reference to the theory of system
dynamics, Jiang Yixian et al. ' analyzed the connotation of sim-
ultaneous development of New Four Modernizations, plotted the
cause and effect feedback loop drawing for relationship between ei-
ther two modernizations, and designed SD model simulation and
emulation idea of simultaneous development of four moderniza-
tions. Ma Dejun et al. "'* analyzed and pointed out that the devel-
opment of urbanization and agricultural modernization in the west-
ern regions mainly experienced the process of "imbalanced-coordi-

nated-imbalanced-coordinated" ; in future, the urbanization in

western regions will continue developing, agricultural moderniza-
tion will also get improved, and the coordinated development be-

! carried out

tween them will step to a higher level. Ruan Jiagang'"
a dynamic evaluation of the simultaneous development of four mod-
ernizations; in the survey period, there was no obvious improve-
ment in the simultaneous development of four modernizations, few
provinces had high level of simultaneous development, most prov-
inces had obvious one or two backward modernizations; the simul-
taneous development of four modernizations generally took on the
pattern of high in west, low in east, high in north and south, and
low in central regions. The above researches are from national or
regional perspective. Following researches are from provincial per-
spective. Huang Xiangfang et al.'"™ | taking 11 prefecture-level
cities of Jiangxi Province during 2003 and 2012 for example, made
a quantitative analysis on the coupling coordinated development of
four modernizations, and the results indicated that the coupling
coordination of four modernizations in 11 prefecture-level cities of
Jiangxi Province slowly increased in fluctuation. Fang Hua'®' car-
ried out an empirical study on the coordination of four moderniza-
tions in Guangdong Province, and the analysis indicated that the
overall coordination of four modernizations in Guangdong during
2003 and 2012 was low, the development of agricultural moderni-
zation system was not consistent with other three modernizations,
and the coordination between urbanization and informationization
declined. Zhang Yabin'™' analyzed the constraints and general
trend of the coordinated development of four modernizations in
Guangxi and came up with recommendations for coordinated devel-

21 esti-

opment of four modernizations in Guangxi. Xiao Yanxue
mated the development level and coordinated development degree
of agricultural modernization, urbanization, industrialization and
informationization in reclamation area of Heilongjiang, and stated
that the development of industrialization will be the main driving
force for coordinated development of four modernizations in recla-
mation area of Heilongjiang.

In summary, due to simultaneous coverage of four moderniza-
tions in China, theoretical studies are concentrated on one, two or
three modernizations. However, there are few researches about the
simultaneous development of four modernizations. In China Na-
tional Knowledge Infrastructure ( CNKI), papers about develop-
ment level of four modernizations are few. Except studies from
state macro perspective, all others are based on regional or provin-
cial perspective, but there is no quantitative research about the
development level of New Four Modernizations in Hunan Province.
According to the interaction mechanism between industrialization,
informationization, urbanization and agricultural modernization,
we designed an evaluation indicator system and introduced the data
related to New Four Modernizations in 14 cities of Hunan Province
during 2004 and 2012, and made a comprehensive analysis of the
development level of New Four Modernizations in these cities by
entropy-gray relational method, to solve the problems of shortage

of the above researches.
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2 Design of evaluation indicator system for develop-
ment level of New Four Modernizations

2.1 Selection of the evaluation indicators Different from the
traditional four modernizations, the New Four Modernizations are a
complex, closely linked and multi-level system, and it emphasizes
mutual cooperation and coordination to promote common and coor-
dinated development.

Therefore , for the entire system of New Four Modernizations ,
in a period [ t,, t,], if using & to denote the description indicator
reflecting the local comprehensive development level, the develop-
ment means "there exists ¢, and x,,, >x," ; the local comprehen-
sive development level means "for any ¢, x,,, >x, stands" , name-
ly, x,,, >x,, te[t,, t,], where [¢,, t,] is domain of definition
of x. In other words, x is the period of the development level indi-
cator.

To achieve sustainable development of New Four Moderniza-
tions, it naturally means constant extension of the time ¢. When ¢
exceeds the domain of definition [ ¢, , t, ] of specific local compre-
hensive development level, the development of local comprehen-
sive development level with x as the development indicator be-
comes impossible. Then, it is possible to use indicators different
from x to depict the local development level. This is the local com-
prehensive development in the sense of development indicator con-
version. For the system of New Four Modernizations, after com-
pletion of a round of development, it starts a new round of coordi-

nated development under different development indicators, to real-

ize the benign development: industrialization creates supply, ur-
banization generates demands, industrialization is the foundation
and driving force of urbanization, while urbanization in turn pro-
motes constant development of industrialization, and then promotes
traditional agriculture, drives and outfits modern agriculture,
while agricultural modernization provides support and guarantee for
industrialization, informationization and urbanization.

Based on the above analysis, the design of evaluation indica-
tors should comply with the following principles: relative com-
pleteness principle, scientific principle, regional difference prin-
ciple, operability principle, relative independence principle, dy-
namic and stability combined principle, comparability principle,
and adaptability principle.

2.2 Design of evaluation indicator system for development
level of New Four Modernizations The evaluation indicator
system for the development level of New Four Modernizations in-
cludes four elements: industrialization system, informationization
support system, urbanization support system and agricultural mod-
ernization support system. The above four elements run through
the whole process of the development of New Four Modernizations
and interact with each other to form an organic whole. These four
elements are also the four Level I indicators of the established in-
dicator system. Since the data of some indicators are not availa-
ble, we removed those indicators and finally obtained the evalua-

tion indicator system (Table 1).

Table 1 Evaluation indicator system for development level of New Four Modernizations

Level I indicator Level 1I indicator Unit

Industrialization evaluation indicators Per capita GDP Yuan
Proportion of added value of non-agricultural industries to GDP %
Proportion of non-agricultural workers to all workers %
Output value of comprehensive utilization products of three kinds of wastes 10* Yuan
Number of domestic invention patents Item
Full time equivalent of R&D personnel Man-year
Proportion of number of large and medium-sized industrial enterprises to the %
number of industrial enterprises and production units
Industrial wastewater up-to-standard discharge %

Informationization evaluation indicators

Urbanization evaluation indicators

Telephone penetration rate

Mobile phone penetration rate

Comprehensive population coverage of TV program
Comprehensive population coverage of Radio program

Added value of electronic information manufacturing industry
Number of workers of electronic information manufacturing industry
Total profit of electronic information manufacturing industry
Percentage of urban population

Urban registered unemployment rate

Engel coefficient of urban households

Per capita disposable income of urban households

Urban road area per capita

Public transport vehicles per 10 000 persons

Number of students in higher education institutions

Set/100 persons
Set/100 persons
%

%
10® yuan
10* persons
10% yuan
%

%

%

Yuan

m?/person

Standard set/10* persons

10* persons

(To be continued)
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( Continued)

Level I indicator Level 1I indicator Unit
Urban water penetration %
Hospital beds per 10 000 persons Pes
Per capita living space in urban area m?

Agricultural modernization evaluation indicators Total power of agricultural machinery 10* kW
Effective irrigation area 10° ha
Chemical fertilizer application 10* t
Rural power consumption 10® kWh
Generating capacity of hydropower station in rural areas 10* kW
Total sown area of crops 10° ha
Per capita grain yield kg/ person
Grain yield per unit area kg/ha
Proportion of number workers of the primary industry to all workers %
Proportion of added value of the primary industry to GDP %

3 Evaluation of the development level of New Four
Modernizations in Hunan Province
3.1 Data collection and processing Since the accuracy and
authority of data collection will directly affect the accuracy of the
evaluation results, the data for this evaluation system need to be
obtained from authorities. Most data were obtained and calculated
from the Statistical Yearbook of Hunan Province (2004 —2012) ,
and the rest data were collected and calculated from statistical
communiqué of cities (prefectures) of Hunan Province.
Generally, the indicators can be divided into the following
types according to the indicator nature; the benefit type (such as
profit and yield, the indicator value is proportional to the benefit) ;
the cost type (the indicator value is inversely proportional to the
benefit) ; the fixed type (the indicator value is relatively stable,
basically at a fixed value). According to the different nature of the
indicators, we made different data conversion pertinently. Usual-
ly, the benefit type indicators can be normalized as formula (1),
the cost type indicators can be normalized as formula (2), where
%, (j) and %, (j) denote the maximum value and minimum value
of x(j); the fixed type indicators can be normalized as formula
(3), where x(j) " is the best stable value of x(j).
2l J) =% ()

YD) =)~ ) S
() —x(i, )

I T N @

y(i,j>:1_ x(l5.]) _x(]) (3)

max|x(i, j) —x(j) " |

3.2 Determination of indicator weight In information theory,
entropy is a measure of uncertainty. In A Mathematical Theory of
Communication, Shannon, the American mathematician, founder
of the information theory, proposed the information measure based
on the model of probability and statistics, he defined the informa-
tion as the thing for eliminating uncertainty. Based on the meas-
urement function of entropy, taking into account the importance of
indicator weight, we adopted the objective weighting method-entro-

py method to assign weights to the indicators'* "', According to
the calculation formula, we calculated the weight of each indicator

(take the year 2012 for example) w = (0.034 4, 0.031 4,

0.0294, 0.0318, 0.0722, 0.0404, 0.0325, 0.0109,
0.0102, 0.0260, 0.0120, 0.0127, 0.0093, 0.1083,
0.0807, 0.0126, 0.0101, 0.0091, 0.0159, 0.0802,
0.0219, 0.0284, 0.0528, 0.0093, 0.099 0, 0.0636,

0.054 7).

minimum weight was 0.91% , and the gap between maximum and

In the values, the maximum weight was 9.90% , the

minimum values was big. We believed that this is reasonable. In-
dicators with higher weight reflect more information, while indica-
tors with lower weight reflect less information.

3.3 Evaluation of gray relation of New Four Modernizations
After establishing the gray relation evaluation model of the de-
velopment level of New Four Modernizations, we obtained the
gray relation. Higher relation indicates closer to optimum in-
dicator value and higher evaluation value of objects to be
evaluated. The evaluation results of this study are listed in

Table 2.

Table 2 Evaluation results of gray relation of the development level of New Four Modernizations in 2012

City (prefecture) Gray relation degree Rank City ( prefecture) Gray relation degree Rank
Changsha 0.574 0 1 Zhangjiajie 0.436 4 10
Zhuzhou 0.486 3 4 Yiyang 0.502 2 2
Xiangtan 0.484 0 5 Chenzhou 0.434 5 11
Hengyang 0.490 3 3 Yongzhou 0.458 7 8
Shaoyang 0.442 8 9 Huaihua 0.422 5 13
Yueyang 0.482 1 6 Loudi 0.462 4 7
Changde 0.486 3 4 Xiangxi 0.423 1 12
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In order to better study the development level of New Four
Modernizations in Hunan Province, using the same method, we
calculated the data of 2004 —2011, and obtained the gray relation

coefficient and rank of each city (prefecture). The results are lis-

ted in Table 3.

Table 3 Evaluation results of gray relation of the development level of New Four Modernizations in Hunan Province in 2004 —2011

City 2004 2005 2006 2007 2008 2009 2010 2011
(prefecture) Score  Rank Score  Rank Score  Rank Score  Rank Score  Rank Score  Rank Score  Rank Score  Rank
Changsha  0.618 6 1 0.6253 1 0.5527 2 0.6217 1 0.5190 2 0.6253 1 0.554 1 2 0.6217 1
Zhuzhou 0.4967 5 0.4733 8 0.532 1 3 0.501 7 4 0.497 3 5 0.5169 4 0.4969 4 0.4826 5
Xiangtan  0.4973 4  0.5261 2 0.554 4 1 0.503 3 3 0.5179 4 0.5261 2 0.5544 1 0.5026 4
Hengyang  0.518 7 3  0.5169 3 0.4922 5 0.569 5 2 0.518 7 3 0.5259 3 0.4963 5 0.5695 2
Shaoyang ~ 0.4557 9  0.460 2 9 0.4347 9  0.4482 9 0.4656 9 0.4342 12 0.4531 8 0.4482 9
Yueyang 0.4940 7  0.498 2 6 0.453 1 7 0.4753 7 0.4950 7 0.4733 0.4881 7 0.4753 7
Changde 0.5190 2 0.5261 4 0.4838 1 6 0.4823 6 0.618 6 1 0.4770 6 0.4922 6 0.4813 6
Zhangjiajie 0.4656 8  0.4602 9 0.4341 10 0.458 2 8 0.4940 8 0.4601 10 0.4347 9 0.4582 8
Yiyang 0.518 7 3 0.49938 5 0.4969 4 0.4826 5 0.4952 6 0.4998 5 0.5321 3 0.5033 3
Chenzhou 0.4429 10 0.3793 11 0.3759 12 0.3947 12 0.4429 13 0.3793 12 0.3721 13 0.4036 12
Yongzhou  0.448 3 9 0.4342 11 0.4341 10 0.4469 10 0.4651 10 0.4602 9 0.4342 10 0.4182 11
Huaihua 0.4952 6 0.4467 10 0.4131 11 0.4182 11 0.4483 12 0.4720 8 0.4196 11 0.3947 13
Loudi 0.4656 8 0.4770 7 0.4372 8 0.4036 12 0.4557 11 0.4467 11 0.4131 12 0.4480 10
Xiangxi 0.4425 11 0.3783 12 0.3721 13 0.3947 13 0.4423 14 0.3779 13 0.3711 14 0.3937 14

3.4 Comprehensive evaluation of the development of New
Four Modernizations of 14 cities ( prefectures) in Hunan
Province Due to the slight difference of the indicator system in
2004 —2012, and to make the analysis more concise and clear, we
made the comprehensive evaluation of the development of New
Four Modernizations of 14 cities ( prefectures) of Hunan Province
according to their ranks and conducted factor analysis on the basis

of changes in ranks. The top three are leading, the last three are
backward, and the others are catch-up type. Summarizing Table 2
and Table 3, we obtained Table 4. From Table 4, it can be seen
that in 2004 — 2012, Changsha, the capital of Hunan Province,
ranked first and had nine times of leading, followed by Hengyang,
Xiangtan, Yiyang, Changde and Zhuzhou.

Table 4 Statistics of evaluation results of gray relation of the development of New Four Modernizations in Hunan Province in 2004 —2012

City ( prefecture) Times of leading Times of catch-up Times of backward

City ( prefecture) Times of leading Times of catch-up Times of backward

Changsha 0 0
Hengyang 7 2 0
Xiangtan 5 4 0
Yiyang 4 5 0
Changde 2 7 0
Zhuzhou 1 8 0
Yueyang 0 9 0

Zhangjiajie 0 9
Shaoyang
Yongzhou
Loudi
Huaihua
Chenzhou
Xiangxi

S © ©O ©o o O
S O W A
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Through the analysis of changes in data of the earliest and lat-
est year (2004 and 2012 respectively) , the development types of

New Four Modernizations of 14 cities ( prefectures) in Hunan

Province are shown in Table 5.

Table 5 Types of development of 14 cities ( prefectures) in Hunan Province in 2004 and 2012

Type 2004 2012
Leading Changsha, Changde, Hengyang, and Yiyang ( Hengyang and Changsha, Yiyang, and Hengyang
Yiyang tied for third place)
Catch-up Xiangtan, Zhuzhou, Huaihua, Yueyang, Zhangjiaji, and Loudi Changde,, Xiangtan, Zhuzhou, Yueyang, Loudi, Yongzhou,
Shaoyang, and Zhangjiajie
Backward Xiangxi, Chenzhou, Yongzhou, and Shaoyang ( Yongzhou and Huaihua, Xiangxi, and Chenzhou

Shaoyang tied for ninth place)

From the above classification, in 2004 and 2012, Changsha,
Hengyang and Yiyang took the leading position all the time; in
2004, Changde took the leading position, but it entered the catch-
up position in 2012; in 2004 and 2012, Xiangxi and Chenzhou

were backward; in 2004, Yongzhou and Shaoyang were backward,
but in 2012, both cities entered the catch-up rank. For Changsha,
the score of industrialization, urbanization, informationization and

agricultural modernization in 2010 ranked second, first, second,
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and first respectively; in 2012, the rank was first, second, first,
and first respectively; in 2004 — 2012, the development level of
New Four Modernizations ranked the leading position all the time.
In the catch-up type, Shaoyang was in the backward position in
2004 and rose to the catch-up position in 2012 its rank of indus-
trialization, urbanization, informatization and agricultural modern-
ization was 9, 6, 6 and 4 respectively; in 2012, the rank was 4,
9, 9 and 9 respectively; in the industrialization, Shaoyang ranked
top, which is consistent with the actual situation, but in other
three modernizations, Shaoyang ranked lower, showing Shaoyang
was always in the catch-up and backward types. Xiangxi was al-
ways the backward city, which is basically consistent with the sub-
jective judgment.

4 Conclusions and recommendations

4.1 Bringing into play the long-term mechanism of industri-
alization and urbanization to agricultural modernization (i)
It is recommended to pay close attention to the positive role and
value of industrial promotion to agricultural development, to grad-
ually increase the agricultural production technologies and machin-
ery, accelerate the construction of new agricultural economy, at-
tach great importance to reform and innovation of agricultural sys-
tem, give priority to developing agricultural product processing en-
terprises, and build agricultural industry clusters meeting demands
of modernization. (ii) It is recommended to promote rural eco-
nomic development with the aid of urban secondary and tertiary in-
dustries, constantly strengthen rural infrastructure construction,
establish and improve social service functions, and constantly re-
inforce the promotion of urban economic development to rural eco-
nomic development. (iii) It is recommended to change the hin-
drance of industrial development and urban expansion to agricul-
tural development, optimize reasonable allocation of resources,
and promote coordinated development of industry, agriculture and
service industry. (iv) It is recommended to make reform and in-
novation of land system. Government should build unified urban
and rural construction land system, make effort to create more in-
come for people, establish and improve land requisition compensa-
tion policy, to realize institutionalization and standardization of
land requisition compensation, and ensure urban and rural con-
struction achievements can be shared by farmers. (v) It is recom-
mended to establish and improve the land contractual management
right circulation system, to bring into play the market functions.
Government should accelerate the construction of land circulation
transaction service platform, establish the land circulation market
with the platform as the base, improve the market management
system, regulate land circulation behavior, guide farmers to circu-
late land in compliance with laws, take full advantage of land una-
vailable for farming, bring into play land value, and advocate ag-
ricultural industrialization and cooperatives of land, so as to pro-
mote deepening of agricultural system reform, gradually realize ag-
ricultural modernization and raise the level of agricultural mecha-
nization. (vi) It is recommended to stress and improve rural basic
and vocational education. Farmers are the main force in new so-
cialist countryside construction. The cultural quality, technologi-
cal capability and ideological and moral standards of farmers di-
rectly determine the rise and fall of new socialist countryside con-

struction and determine the success and failure of new socialist
countryside construction. It is necessary to further increase capital
investment in rural education, provide training of farmers in many

1) provide more training and education opportunities for

aspecls
farmers, constantly raise scientific and cultural qualities and edu-
cation level of farmers, and raise re-employment ability of
farmers.

4.2 Adhering to the coordination of development and pro-
moting the integration of urban and rural development In
the period of the 13th Five-Year Plan, Hunan Province should
continue to adhere to coordinated development and establish a new
pattern of balanced development. Taking Changsha, Zhuzhou,
and Xiangtan as the gripper, Hunan Province should push forward
regional development of Economic Circle of Dongting Lake, Big
Xiangnan and Big Xiangxi, to accelerate the new development pat-
tern of "one core, three poles, four belts, and many points" and
explore the urban and rural integrated development mechanism.
The bottleneck of the integration of urban and rural areas lies in
the management mechanism, the awareness of valuing agriculture
but belittling industry formed for a long time still exists. Hunan
Province is situated in inland, the old idea is widespread, espe-
cially in backward Xiangxi and Xiangnan. As a result, the rural
grass-roots government service ability, public service supply ca-
pacity, and interest coordination mechanism will lag behind the

U7 One of the fundamen-

urban and rural integrated development
tal points of simultaneous development of New Four Modernizations
is to eliminate the polarization between urban and rural areas and
ultimately realize integrated urban and rural development. For
this, we must take care of the following points. (i) Making effort
to increase income of farmers. In Hunan Province, Luoxiaoshan in
Xiangnan and Wuyishan in Xiangxi are two state-level poverty-
stricken areas, the task of poverty alleviation is extremely ardu-
ous. It is recommended to narrow the income gap between urban
and rural residents through increase the income of rural residents.
Financial department should increase financial expenditure in rural
areas ; state policies should support farmers, agriculture, and rural
areas, support farmers to start undertaking, promote township en-
terprises, especially the development of agricultural product pro-
cessing industry, and attract more idle funds through policy guid-
ance to rural economic development and infrastructure construc-
tion. In the period of 12th Five-Year Plan, Hunan Province input
1 540 billion yuan, implemented 59 000 poverty alleviation pro-
jects, reduced 5.41 million poor population, increased 3. 85 mil-
lion urban jobs, transferred 3. 6 million rural labors, made out-
standing achievements, but it still needs increasing input in fu-
ture. (ii) Stressing the development of non-agricultural indus-
tries, especially the processing of agricultural products, and enric-
hing the sources of income of farmers. In fact, the development of
non-agricultural industries plays a great role in increasing farmers’
income and promoting employment and rural development. In ad-
dition, the development of non-agricultural industries will highly
manifest the vitality of rural economy, be favorable for expanding
domestic demands, promoting the development and progress of Tu-
ral economy, accordingly accelerating the transformation of rural
areas to urbanization. (iii) Promoting balanced allocation of pub-
lic resources. It is recommended to gradually change the situation
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of backward rural education, medical resources, and cultural re-
sources, realize scientific and reasonable allocation of public re-
sources in urban and rural areas, and gradually realize the sha-
ring, reasonable and urban and rural integrated development
mode. In addition, it is required to strengthen rural infrastructure
construction, raise the modernization level of agricultural develop-
ment, and realize coverage of education resources and medical re-
sources to rural areas. Only through completely reforming the ur-
ban and rural dual development model, may it be able to realize
integrated urban and rural development and change the big gap be-
tween urban and rural areas Truly, the urban and rural integrated
development also can ensure farmers to enjoy achievements of
modernization construction, promote modernization of agricultural
development, and it conforms to requirements of building a moder-
ately prosperous society in all aspects. (iv) Gradually and orderly
promoting the reform of household registration system. In the
process of reforming the household registration system, it is re-
quired to pay close attention to the interests of migrant workers. In
this situation, it is required to safeguard benefits of those rural
people who have settled down in urban areas, ensure their treat-
ment the same as urban residents. Besides, it is required to im-
plement relevant rules and regulations, properly treat the problems
of education of children, medical care, and housing of migrant
workers. Also, it is required to safeguard benefits of migrant
workers without urban household registration, constantly raise
their social welfare level, and guide them to orderly and harmoni-
ously integrate into urban life, so as to lay a foundation for urban
and rural integrated structure.

4.3 Optimizing the modern industrial system and giving im-
petus to mutual promotion of New Four Modernizations (i)
In the period of the 13th Five-Year Plan, Hunan Province should
accelerate the construction of a new environment-friendly modern
industrial system with strong innovation ability, excellent quality
and service, and close cooperation. It is recommended to imple-
ment the strategy of building up a powerful nation, fully implement
the action plan of Made in China 2025, take the improvement of
manufacturing innovation ability and basic ability as main points,
promote deep integration of information technology and manufac-
turing technology, promote the development of manufacturing in-
dustry in Hunan Province ( especially rail transit and heavy ma-
chinery) towards high end, intelligent, green, and service, and
accelerate cultivation of competitive edge of manufacturing indus-
try of Hunan Province. (ii) It is recommended to continue to sup-
port development of strategic new industries of Hunan Province,
raise the supporting function of new industries, cultivate and de-
velop strategic industries, and build new pattern of industrial de-
velopment, to increase the proportion of added value of strategic
new industries to 15% of the GDP of Hunan Province. Hunan
Province should optimize traditional industries through information
technology, to reduce resource costs, increase ecological benefits
and ensure pollution-free environment ; besides, it should support
progress of new information industries based on information tech-
nology, such as information services, hardware and software, pro-
mote vigorous development of new technologies and new indus-
tries, and accelerate the transformation of development power.
(iii) It is recommended to promote agricultural modernization of

Hunan Province and build the modern agricultural development
system. Hunan, as a large agricultural province, must accelerate
the process of agricultural modernization through transforming large
agricultural province to powerful agricultural province. In the
process of promoting the development of agricultural moderniza-
tion, it is required to integrate with the informationization. It is
recommended to improve the development of agricultural moderni-
zation and raise the management and operation level of agricultural
enterprises using modern information technology.

4.4 Raising the informationization level and promoting bal-
anced regional development
Province lies in accelerating the informationization development.

Regional development of Hunan

Poverty is closely connected with ignorance, while ignorance is
largely resulted from backward information. The development of
informatization has the following advantages. (i) Breaking the ob-
stacle in regional time and space, promoting upgrade and optimi-
zation of industrial distribution in backward regions, reducing the
difference of regional development, and gradually narrowing the
income gap of urban and rural residents. (ii) Facilitating to pro-
mote balanced distribution of public resources, reducing the basic
public service differences between different areas, and implemen-
ting benefit sharing of the masses. (iii) Facilitating to bring into
full play local advantages, highly promote mutual complement,
benign interaction, and harmonious development of different are-
as. Therefore, the key task is to actively promote informationiza-
tion development, and gradually reduce the gap between urbaniza-
tion, industrialization and agricultural modernization. In the peri-
od of 13th Five-Year Plan period, Hunan Province should further
improve its infrastructure, make effort to improve environment,
provide conditions for narrowing the regional gap and information-
ization development, deepen the promotion of Changsha-Zhuzhou-
Yingtan City Cluster to Xiangxi, Xiangnan, and Economic Circle
of Dongting Lake, take the opportunity of digital Hunan, construc-
tion of Xiangjiang new area, and Yangtze River Economic Belt,
further accelerate the development, so as to make Hunan become
an important engine for rise of central areas.
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reached a relatively mature stage, and FISH technology has been
widely studied in the field of medicine. Research institutions are
mainly hospitals or medical research institutes, and affiliated hospi-
tals; periodicals are mainly journals of genetics or medical universi-
ties ; research objects are mainly obstetrics and gynecology, oncology
and cardiovascular diseases, the total proportion is up to 81.35% ,
researches in crops, pediatrics and other fields are relatively weak.
The focus of researches is not balanced. The proportion of crops, bi-
ology, horticulture, aquaculture, fishery, and forestry is 6.41% ,
6.08% , 4.50% , 1.58% and 1.42% respectively.

(ii) Chromosome FISH technology researches are early in
central and southeastern regions of China, and it has made consid-
erable achievements in application of FISH technology in medical
field; many master’s and doctoral dissertations also research the
FISH technology; in terms of the foundation project, about a half
foundation project is national natural science function (49.07% ) ,
21.22% are ministerial level foundation projects, 18.57% are
provincial level foundation projects, and 11.14% are other foun-
dation projects. From the data, we can see that the FISH technolo-
gy has obtained great support and received much attention of both
the state and levels of government.
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