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ABSTRACT

This article aims to build a set of exploratory and strong operability evaluation index system, the collection of 3
cities in zhengzhou to use construction land on the basis of economic efficiency index of related data, the selection of
the zhengzhou region as the object of empirical study, using data envelopment analysis (DEA) method), and C
squared R dual model, with the help of a DEAP Version 2.1 software, the construction land use of 3 cities in
zhengzhou economic efficiency from the vertical and horizontal two dimensions are compared, and analysis and
quantitatively reflect the Zhengzhou municipal construction land use level of economic efficiency, so as to provide
reference for policymakers to promote urban land use transforming to intensive way is more extensive.

INTRODUCTION

Land resources are the foundation of human sureimdldevelopment and the carrier. To realize tistagmable use
of land resources must improve the existing land efficiency. At present, the construction of a
conservation-minded society is an important nafigraicy in China, land resources, as a kind of amant
resources and assets, need more intensive corisarvdtban construction land is the carrier of urlaad regional
economic development, economic development andhucbastruction land use is reasonable is an impbhasis,

to a large extent depends on the efficiency ofzatilon of the urban construction land. Therefti@y to establish a
set of complete index system to evaluate the dvecalnomic efficiency of land utilization, and ingwe the use
efficiency of construction land is an importanteasch topic.

Developing recycle economy is the only way to mskgricultural sustainable development. As a blasicin the
circulation system of the national economy, agtimall circular economy is to combine the conceptiofular
economy and agricultural production systems, nafilbn in the process of agricultural productionl @he product
life cycle theory of circular economy, with a vigw agricultural productivity as well as reducing tamount of
emissions and waste of resources, in order to eetiie economic and ecological benefit of "win-wiagvelopment.
There are currently a large number of scholarsgudysthe agricultural circular economy. Domestisa@ch focuses
on theoretical aspects, such as the connotatiomgipie and development of agricultural circulaoeomy mode.
Designing for quantitative analysis of agricultuiecular economy is less, it mostly uses grey retetl degree
analysis and analytic hierarchy process and fuzzymprehensive evaluation method to evaluate theativer
development of regional agricultural recycling emmy, and then the quantitative estimation of ediicy of
agricultural recycling economy is rare. As agriatdl production is a complex system involving npléi input,
multiple output, only quantitative determinationr fthe output efficiency of agricultural circular omy
development can completely figure out whether depieg agricultural circular economy to achieve #itective
and rational use of resources, whether truly imgleteircular economy "3R" principle.

1 Research method

Zhengzhou province, is a big agricultural provie¢€hina, food production increases gradually,ddensive form
of agriculture makes resource constraints evidemgjronmental pollution have further worsened.dtgstanding
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performance is poor in water resources and lanslress per capita in Zhengzhou province. Accortlingtatistics,
Zhengzhou Province uses 0. 7% water of China &er&% of the country's population. The province's gapita
possession of water resources is 3t)jost as 1/7 of the national average. Meanwhiée,qapita arable land is less
in Zhengzhou province. In late 2008, in Zhengzhmvince, per capita arable land is only 0. 056 3hmational per
capita area of cultivated land is 0. 0Fhiin is lower than the national average level. Thesource shortage has
become the primary problem of Zhengzhou agricultdeyelopment. Meanwhile, agricultural pollution in
Zhengzhou province is also serious: on the one Fandthe agricultural production process, with ithereased use
of fertilizer, pesticide and plastic film mulchingjt causes soil and water pollution, on the otiend it comes from
agricultural environmental pollution caused by ih#roper discharge of waste. For example, imprapss of
chemical fertilizers can alter the soil structuresulting in organic matter of nitrogen, phosphorpstassium
reducing and soil fertility decline, discharge ofektock manure and straw-burning cause environmeltition.
Therefore, Zhengzhou province urgently needs tanghathe traditional, extensive mode of economicwting
developing circular agricultural economy, adjustihg agricultural structure, to achieve economigettgoment and
resource conservation, environmental protectionrdioated operation.

This paper uses data envelopment analysis methoaaloulating efficiency of agricultural circulac@enomy
development in Zhengzhou province. Data envelopnaralysis (DEA) is a non-parametric method of the
measurement of inputs and multiple indicator outldtive efficiency. by input and output indicataf original
samples data it can evaluate and judge validatfasecision making unit (DMU), its aim is to reftethat the
DMU can reach "with minimal investment, maximum &8t decision results. The basic model of DEAlis CR
model. CR is used for evaluation of decision making unitthe same time as the "technical efficiency" aschfe
efficiency" typical model. According to the resaftcalculation, when theta is 1, it calls the DM&/REA efficient,
when theta < 1, it calls DMU as non-DEA effectiVBrojection” for non DEA efficient decision makingpits can
also measure input redundancy and output valuenaide improvement. Because agricultural productigstem
involves many input and output indicators and sameoverlapped, the dimensions of input and outmlitators
are also obvious difference. Therefore, the evalnaif the efficiency of the system of agricultuprbduction must
take into account a variety of input and outputredats, and does not take into account the dimermifterence of
each index. Since DEA is the most effective metbaltulating he multiple input and output withoutnsimering
dimensions, this paper uses DEA method to quantigtmeasure the efficiency of the developmenagifficultural
circular economy in Zhengzhou province, based erréisult to obtain the adjustment in the invaligioa.

2 The selection of indicators and data sources

Application of DEA analysis on agricultural ecoieiéncy scientifically evaluated, depends in a éaextent on the
input and output parameters whether are reasomalile chosen. Because resources efficiency andliegyis as
the core of the agricultural circular economy, frasaving agricultural resources, protecting the @giohl
environment and improving the economic benefitthet same time of improving the efficiency of agtiotal
production, we should make decrement of the reegadf resources and environmental protection fergrpose.

Table 1 Evaluation index system of agricultural circular economy efficiency In Zhengzhou

Indexlayer

Element layar

3R index Specific index

Total crop sown area X1/ khm?
Resourse index

Taput in The agricultural workers X2

E mwis index  Agri

Output index Economic index Grain output

Therefore, the evaluation index should be ableeftect the principle of circular economy and chégsistics.
Because the input and output variables involveth@ production of agricultural circular economy anere, the
DEA model has quantity requirements of input antpouvariables, namely the number of decision mgkinits
should be close to or more than 2 times of inputatde and output variable, so the number of ingnd output
variables should not be too much, try to reflee tiharacteristics of the agricultural circular emoly and the
typical variable. In terms of input variables, tlasticle selects the main crop planting area toesgnt the
agricultural inputs of land, agricultural profegsids to represent the human capital investmentivibeindicators
reflect the situation of the resources in agriqalticircular economy; Appropriate amount of fer@i has a big
impact on agricultural environmental, so choosingprapriate amount of agricultural fertilizer indiea
environmental impact of agricultural circular ecano In terms of output variables, many scholarsshadopted an
ecological-economic output value, per capita anmaalincome of rural households and food productiRecause
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the animal husbandry fishery output and per capitaual net income of rural households, the two xadeare
related to the price, and food production truly edibs results of agricultural production of a reygithis paper only
selects an output index of grain yield, as shownaible 1.

From a purely technical and scale efficiency, D& B effective pure technical efficiency, and sedfieiencies are
also effective, and no input redundancy and lackutput. Therefore, this may be considered agucaltcirculation
economy and output efficiency of the 4 cities is best, agricultural circular economy maintain®adgmomentum
of development. Agricultural resources and envirental elements should have appropriate percendagieultural
technology level, management level and scale ofadjpm should be on speaking terms agriculturatutar
economy development is in the optimal state. Paohrtical efficiency and scale efficiency value ahnDEA
effective seven cities is different. Among themreptechnical efficiency is effective in the fouties of Chengde,
Zhang Jiakou, Qin Huangdao and Langfang, but tiade sefficiency is invalid. Invalid reason of compeasive
efficiency of these four cities mainly lies in teeale, the pure technical efficiency positive intpac the overall
efficiency is offset by low scale efficiency. Ancbim the perspective of the type of return to sdhile four cities are
in a state of increasing return to scale, so thalid agricultural circular economy of the fourieg mainly because
of the small size in agricultural resources. If ean expand agricultural inputs, the output willremse a larger
proportion, agricultural economy of scale. But gawith the increase of the investment it shouldgbiled by the
"3 r" principle, to ensure the sustainable develepimof agriculture. The pure technical efficienaydascale
efficiency of three cities of Tangshan, Xingtai addndan are less than 1, which indicates that the pechnical
level and scale configuration of the three cities rot the best. All kinds of factors of productioragricultural are
belong to the edge non efficiency collection, agticral technology level and management level dugsadapt its
business scale, agricultural production and opmmapierformance has not been fully played, agricaltaircular
economy of agricultural circular economy has lovicefncy.

3 Proposal to escalation of Zhengzhou agricultural circular economy efficiency

According to the result of empirical analysis, #féiciency of agricultural circular economy in difient cities in
Zhengzhou province is obvious regional differersme making agriculture circulation economy developtolicy

should not impose uniformity in all cases, and &hcadjust measures to local conditions. In meagutime
efficiency of agricultural circular economy in Zlghou province, despite five cities belong to tHeAleffective,

but it is relatively effective, and comparing walgricultural resources use efficiency of the otheren cities, it is
higher, but not absolutely effective. Relative ke tgoal of agricultural circular economy developmenlot of
problems still exist in these cities. In these oegi therefore, maintaining high efficiency of agttural circular
economy at the same time should also continued®ase the supply of agricultural innovation acements and
the continuous improvement of food production tigtouhe improvement of quality of the labor forced ahe

investment of agricultural science and technoldgythe cities that agricultural circular economyinsalid, the
invalid of four cities is caused by the scale, #imel four cities are increasing return to scalet ihado say, for the
four cities increase of agricultural investmentlwignificantly improve the level of agriculturautput. Therefore,
agricultural circular economy of the four citiesosld be given priority in order to improve the efincy of the
scale efficiency. Small and scattered farmers ssaterrently one of the main bottlenecks of resing agricultural
scale efficiency. In the area of low scale efficigiit can land moderate scale management in ocdengrove the
efficiency of scale: firstly, the establishmentedfiective circulation mechanism of land resource ftam land scale
operation mechanism of concentration. Second, girawltivating the core farmers and supportingqed, it can
strengthen the implementation of the agricultucalles management main body, as the core of peasasthold
continually expand the scale of production and at@n, forming a family farm. Third, developing agitural

specialized cooperative organization is also awitable choice for the current expand the scaleagifcultural

production. In the cities of agricultural circulaconomy invalid, there are three cities whose paahnical
efficiency and scale efficiency are invalid. Theref improving the efficiency of agricultural citeu economy of
the three cities should consider two aspects: sitlee adjustment and improvement of the pure teahgificiency,

the other is adjustment and improvement of scalieigicy. The relaxation existed in the city of Zgzhou
province is as shown in Table 2.

Table 2 shows that agriculture fertilizer, cropesge and agricultural practitioners of the Tangsixangtai and
Handan, these 3 variables are in excess, so theg®s8 inputs should be reduced accordingly. Amtrgn, the
greatest potential is to adjust the appropriatewarnof fertilizer in agriculture, the second is @griculture workers.
The cause of this phenomenon is that in Zhengzhouirne chemical fertilizer input intensity is téarge. Large
amounts of chemical fertilizer wastes make utilaaiof fertilizers less efficient, which has a ntgaimpact on the
agricultural economic efficiency and chemical feréir application leads to the pollution of the gamment which
is not conducive to development of agriculturateiar economy. Therefore it should reduce the amofifertilizer
applied and increase fertilizer use efficiency. Toany agricultural workers are mainly due to adbsurplus labor
in rural areas, so government should optimize tid@strial structure, develop labor-intensive indastand expand
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township enterprises to promote the transfer dlrsmrplus labor.

Table 2 Acount of slack of invested loosely city in Zhengzhou

agricultural Total crop sown area Agricultural
Cities fertilizer surueyed 1 /khm® workers

lengshary,  SEEFsST 111509 145 570508
Xingtal 23614471 0173 91 721 840
Handan 52 595.124 |Z2.1035 173205013
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