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Abstract Resource utilization efficiency is one of important factors influencing modern agricultural development. This paper evaluates agricul-

tural resource utilization efficiency of Hebei Province in the Eleventh Five-Year Plan period by dynamic comprehensive evaluation method.

Evaluation results indicate that regional disparity in agricultural resource utilization efficiency is significant, and the disparity is increasing year

by year.
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1 Introduction

The panel-data-based dynamic comprehensive evaluation, as a
new branch of comprehensive evaluation field, is the further devel-
opment and extension of static comprehensive evaluation method.
Compared with the static comprehensive evaluation method, the
dynamic comprehensive evaluation method adds measurement for
time dimension of evaluation objects, so the evaluation conclusion
is more general. We observed and surveyed resource utilization ef-
ficiency of agricultural production in Hebei Province in the Elev-
enth Five-Year Plan period by dynamic evaluation method, and
analyzed the reasonableness and effectiveness of use of agricultural
resources, to provide basis for understanding modern agricultural
production level and development potential and making relevant

agricultural policies and development plans.

2 Research method
Vertical and horizontal scatter degree method""" is a widely applied
method in dynamic comprehensive evaluation. The determination
of weight factor is based on the difference reflected in panel data,
to scatter degree as far as possible and to do benefit to ranking.
Assume that there are m evaluation indicators ( maximization
indicators through consistent processing and non-dimensional dis-
posal) of n evaluation objects. We established panel data sheet
{apl(i=1,2,L,n;j=1,2, L, m;k=1,2, L, p) fornxm
. For the time ¢, (k=1,2, L,
p), take the comprehensive evaluation function of the i-th object

x p dimension in the time ¢, , t,, ¢,

as:
y[(tlc) :ﬁ‘iw/x[ja kzl, 2’ L7 pPs izla 2a Lv n;jzla 2a
j=
L, m (1)

where 1, signifies the time, w; refers to the weight factors, and )
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stands for the j-th indicator value of the i-th evaluation object in
the time ¢,. Based on standardization processing of original data,

the total dispersion square sum of y,(z,) can be denoted as:

p m - pm P

c=5 35000~y =55 0007 = S0 He] =
o' Ho (2)
where w = (w,, w,, L, »,)", and H is symmetrical matrix of m

X m order.

w can be obtained through the following non-linear planning.

s.t. w>0 (3)
ol =1

. . . . .o 2
The solution of this non-linear planning maximizes ¢~ value.

r
{ maxw Hw

With advantages such as simple principle, obvious visual sig-
nificance, transparent evaluation process, and objective and com-
parable evaluation results, this evaluation method is deemed as a

realistic and feasible dynamic comprehensive evaluation method.

3 Evaluation of resource utilization efficiency of He-
bei Province

3.1 Selection of evaluation indicators To effectively survey
agricultural resource utilization efficiency of different regions, we
divided agricultural resources into land resource, water resource,
biological resource,

[2]
source

human resource and technological re-
, and selected corresponding indicators to measure the
agricultural resource utilization efficiency. Indicators and their ex-
planation” ™ are listed in Table 1.
3.2 Evaluation procedure Indicators listed in Table 1 are
maximized. In combination with relevant data in Rural Statistical
Yearbook of Hebei Province (2007 — 2011), we calculated the
standardized data by the non-linear planning MATLAB listed in
formula (3). Through normalization, we obtained the weight fac-
tor of vertical and horizontal scatter degree method ;

w=(0.23,0.27,0.21, 0.10, 0.20)"

Bringing the standardized data and weight factor into the for-
mula (1), we obtained the resource utilization efficiency evalua-
tion value y,(t,) of every region. Obviously, the higher this val-
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ue, the better it is. Since the data is standardized, the y,(¢,) val-
ue will fluctuate around the average value 0. In other words, the
resource utilization efficiency of regions with y, (z,) >0 is above

the average value. Taking the average of ¥,(t,), we can obtain

the average evaluation value y, of every region in the Eleventh

Five-Year Plan period.
2010

y =%, S (1), i=1,2, L, n;t, =2006, 2007, 2008,

=2006

2009, 2010
y,(t,) and ;, and their ranking can be found in Table 2.

Table 1 Indicator system for evaluating the agricultural resource utilization efficiency

Resource type Evaluation indicators Indicator explanation

Land resource Land productivity Per unit area yield of grain

Water resource Output ratio of water resource Per unit area yield of grain/Agricultural water supply of unit area

Biological resource Fertilizer output rate Per unit area yield of grain / converted pure application amount of unit fertilizer
Human resource Labor productivity Gross Agricultural Product / labor input

Technological resource Contribution rate of agricultural science Rate of progress in agricultural science and technology / growth rate of Gross

and technology

Agricultural Product

Table 2 Evaluation value of agricultural resource utilization efficiency in Hebei Province

2006 2007 2008 2009 2010 Average score Ranking
Cangzhou 1.04 1.18 1.82 2.75 3.08 1.97 1
Handan 1.33 1.43 1.83 2.12 2.68 1.88 2
Shijiazhuang 0.55 0.43 0.86 1.12 1.17 0.83 3
Hengshui 0.43 0.39 0.34 0.87 1.03 0.61 4
Langfang -0.23 -0.06 0.27 0.66 1.05 0.34 5
Xingtai -0.17 0.05 0.24 0.27 0.34 0.15 6
Baoding -0.64 -0.72 -0.37 -0.07 0.57 -0.25 7
Tangshan -1.14 -0.78 -0.31 0.25 0.37 -0.32 8
Qinhuangdao -1.3 -1.38 -1.01 -0.72 -0.75 -1.03 9
Chengde -1.62 -1.84 -1.51 -0.67 -2.37 -1.6 10
Zhangjiakou -2.67 -2.15 -3.31 -1.61 -3.12 -2.57 11

3.3 Result analysis The average score in Table 2 indicates
that there is significant difference in agricultural resource utiliza-
tion efficiency in every region of Hebei Province. With reference
to these scores, we can classify these regions with three groups:
the low efficiency group, the medium efficiency group, and the
high efficiency group. The low efficiency group has the score be-
low the average level ( below zero), including Zhangjiakou,
Chengde, Qinhuangdao, Tangshan, and Baoding, mainly distribu-
ted in middle and northern regions of Hebei Province ; the medium
efficiency group has the score slightly higher than the average level
(in the range of 0 and 1), including Shijiazhuang, Hengshui,
Langfang, and Xingtai, mainly distributed in southern regions of
Hebei Province; the high efficiency group has the score above the
average level (above 1), including Cangzhou and Handan, sepa-
rately situated in easternmost and southernmost regions of Hebei
Province.

(1) From horizontal perspective, the high efficiency group
has outstanding performance in resource utilization. In Cangzhou
region, it is manifested as high efficient utilization of water re-
source and biological resource in agricultural production. Howev-
er, in Handan region, it is shown in utilization of technological re-
source and human resource. From the perspective of vertical de-
velopment, the resource utilization efficiency of these two regions
is gradually rising, and faster than the average growth speed of the
same period.

(2) In the medium efficiency group, the resource utilization
efficiency of most regions is at the average level. Vertically speak-
ing, apart from the human resource utilization efficiency, the vari-
ation in utilization efficiency of other resources also keeps average

speed, and the difference with the high efficiency group is increas-
ingly widening.

(3) In the low efficiency group, five regions have the value
below 0, but there is significant difference, and it can be divided
into two types. The gap between Baoding and Tangshan is small.
From the perspective of vertical development, the utilization effi-
ciency of all types of resources has significant growth. In 2010,
the average score turns to positive value, and regions become pro-
gressive regions in the low efficiency group. From comparison, it
is found that there is a big gap between Qinhuangdao, Chengde,
and Zhangjiakou and the average level. From the perspective of
vertical development, the growth rate of resource utilization effi-
ciency is slower than the average level, and the gap with other re-
gions is also widening, thus they are classified as backward re-
gions in the low efficiency group.

4 Conclusions

Based on the panel data, we analyzed agricultural resource utiliza-
tion efficiency of regions in Hebei Province in the Eleventh Five —
Year Plan period by the dynamic comprehensive evaluation meth-
od. Horizontal comparison indicates that there are significant
differences in agricultural production efficiency of regions in Hebei
Province. According to the average evaluation score, they can be
divided into high efficiency group, medium efficiency group and
low efficiency group. The middle and low efficiency group regions
take on the characteristic of centralized distribution. In combina-
tion with variation in time data of indicators, there is significant

improvement of every region in the human resource utilization
(To page 62)
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cessibility are mainly concentrated in the western city groups of Li-

aoning Province and eastern Liaoning’s Dandong.

Table 1 Comparison of accessibility between nodes of rural recreational

tourism destination in Liaoning Province Unit: km
Accessibility index
Node
Scores Sequence

Shenyang 162.85 1
Dalian 164.72 2
Liaoyang 166. 86 3
Anshan 170. 86 4
Panjin 172.93 5
Yingkou 182.43 6
Benxi 190.57 7
Jinzhou 202.57 8
Fushun 205.29 9
Tieling 219.36 10
Fuxin 232.36 11
Huludao 243.15 12
Dandong 274.86 13
Chaoyang 304.99 14
Average 206.70

S Conclusions and recommendations

This paper uses geographical mathematical method to analyze the
travel spatial structure of rural recreational tourism destinations
from aggregation degree of spatial distribution, the balance of spa-
tial distribution, spatial connection and spatial accessibility. The
results show that the spatial distribution of tourism destinations
shows the gathering distribution pattern, and the evenness of the
distribution is very low, displaying strong neighboring positive
effect; the accessibility of traffic network is high, and basically
the dense tourist traffic network is formed; the nodes with the best
accessibility are mainly concentrated in the city groups of central
Liaoning and the southern regions of Liaoning, while the nodes
with poor accessibility are mainly concentrated in the city groups
of western Liaoning and the eastern regions of Liaoning.

Based on these conclusions, we put forward the following rec-
ommendations :

(1) Strengthening the tourism traffic network construction of
the western city groups in Liaoning Province, to improve transpor-
tation accessibility. First, it is necessary to perfect the transporta-
tion network within the city groups, and focus on accelerating the
highway transportation construction of Fuxin — Chaoyang, Fuxin —
Huludao, Chaoyang — Huludao, Jinzhou — Chaoyang, Jinzhou —
Huludao; at the same time, it is necessary to vigorously improve
the existing road grade, and gradually expand the provincial high-
ways within the city groups into national highways, to comprehen-
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efficiency. Generally speaking, the high efficiency group has fas-
ter growth, while the backward regions in low efficiency group
grow slowly, forming the widening difference in the development

trend of resource utilization efficiency in Hebei Province.
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sively improve the connectivity and accessibility within the city
groups. Second, it is necessary to improve the transportation net-
work linked with the outside, to improve the accessibility; speed-
ing up the Liaoning Binhai Avenue building and the transport net-
work construction between Shenyang and the city groups in Liaon-
ing Province; at the same time, it is necessary to take effective
measures to improve the operation capacity of Beijing — Shenyang
railway network and expressway network, to strengthen contact and
communication with the outside.

(2) Strengthening the tourism contact center status of Sheny-
ang and Dalian, and constructing the gathering areas of rural rec-
reational tourism destinations. As the central city in the city
groups of Liaoning Province, Shenyang plays a significant role in
leading the development of other cities within the group, but the
leading role to the city groups in Liaoning Province needs to be
further strengthened; Dalian is regarded as the central city in the
coastal economic zone of Liaoning Province, and its leading role
has not yet been fully apparent. Thus, on the basis of improving
the inter-regional travel transportation network accessibility, the
two central cities should take effective measures to enhance their
strength in tourism resources, tourism products, tourism market
and tourism technology, so that the gathering capability and lead-
ing role of the central tourist cities are more prominent.
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