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Urban Land Use Efficiency Evaluation of Henan Province Based on the DEA Model

JIA Ai-hua (Henan Agricultural University, Luoyang, Henan 450000 )

Abstract Taking 18 cities of Henan Province as research samples,the evaluation index system of urban land use efficiency was built, using data
envelopment analysis (DEA) model, the land use efficiency in 18 cities in 2009,2012,2015 was studied. The results showed that : regional mean
of land use efficiency in 2009,2012, and 2015 were 0.957, 0.961, 0.976, indicating that the efficiency of land use of Henan Province overall
level is higher and the difference is not significant. Many factors influence efficiency of land use,among which, the fixed assets investment and
construction land area exists input redundancy, high-centralized industry practitioners are spending too much, environment is output benefit rela-
tively insufficient . Most of the city scale was in a state of decline in 2009, the number of cities in scale increasing stage was gradually increase
during 2012 —2015. The urban land use spatial distribution present central high edge low efficiency, the pattern of the western region of northeast
high low, and the effect of small scale level. Rational allocation of inputs improvement loose inefficient way of land use is very important to im-

prove the efficiency of land use of Henan Province.
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Table 1 Land input and output indicators of prefecture-level cities in Henan in 2009

7= 33845 Output indicator

% A$8F5 Input indicator

e B e Mo AR
Wty e e wmp K e VR AR Nabe
Prefecture- L rF={E The tertiary ﬂ%ﬁfi\ P A Hi PR Number of Numl[-)el
level city .Tge ie(:on(ltaryt industry Pe:ﬂcl*aplta Urban GDP Built area . Irf]ives(;rrllér‘ut‘ s'e(:((l)m‘ltary O.f t;erl‘llary
industry outpu output value gree 2area 125t km? in fixed assets industry industry
value // {270 125t m 1ot employees employees
TN PN
F M Zhengzhou 1 659.49 1249.8 5.34 3.003.99 329 1770. 64 150.95 176.71
F#t Kaifeng 312.45 223.3 5.09 689. 37 39 303.85 67.41 59.03
#BH Luoyang 1 172.60 579.5 7.65 1919.64 164 1 100. 61 119.50 123.14
SETGLL Pingdingshan 696.23 270.0 8.35 1 067.70 62 421.21 79.20 67.17
“%[H Anyang 647.39 245.7 8.36 1 036.05 73 565.94 110.93 74.05
5 8E Hebi 225.30 74.5 10. 10 342.35 48 206.58 28.95 23.06
#r % Xinxiang 521.20 297.5 8.51 949. 49 95 772.78 94.22 68.58
1a0zuo . . . . . . .
FEMET 689. 65 258.3 9.40 1031.59 90 636. 14 65.90 55.48
¥BEFH Puyang 437.17 129.3 12.52 657.28 36 334.60 52.18 40.27
#FE Xuchang 696.99 231.1 11.18 1 062.05 65 521.72 89.02 74.25
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7= 13845 Output indicator

FAFEFR Input indicator

e 1o L Saiel! N H =
S o % . Eijichrg Ak ks
T ’\;f% ‘ 7 WP i}\ ’Jé X AR E;\) NIINE 4 NN
Prefecture- b r={E The tertia il I AR A7 TR TR Number of Number
level ci The secondary . Y Per capita - e Investment secondary of tertiary
evel city . industry § Urban GDP Built area . . . .
industry output tout value  Breen area 125t K in fixed assets  industry industry
value /{26 ™" I}Zfl: ’ m’ f¢.7t employees employees
TN PPN
V27 Luohe 376.11 94.9 16.78 550.26 51 246.55 49.02 34.95
=["JIg% Sanmenxia 437.94 161.5 16.07 654.21 29 403.15 27.02 32.42
7 FH Nanyang 856.01 435.9 10.96 1636.43 87 895.84 157.49 150.52
& Fr. Shangqiu 416.05 260.7 4.93 931.39 59 533.82 115.07 107.12
{2 Xinyang 358. 44 286. 1 11.34 866.79 58 662. 49 97.05 142.68
J& I3 Zhoukou 420.92 265.0 9.88 984.13 42 534.62 150.58 154.30
3 )l Zhumadian 343.50 243.1 7.14 812.98 49 423.39 130. 64 132.69
WU Jiyuan 212.36 61.2 9.04 288.35 28 134.91 12.03 14.79
F2 2012 FiMETE B HR T RN HIER
Table 2 Land input and output indicators of prefecture-level cities in Henan in 2012
7= 13845 Output indicator FAFEHR Input indicator
. i I =T =
P = 4143 EAJEUe g g
Ll (T S ic R 1 g UER AR A
Prefecture- b E The tertiary ) i} n T g HifR e Number o Numl?el
level city 'The secondary industry Per capita Urban GDP Buill area In.vestment s'e(:ondary 0'1" tertiary
industry output toul value  Sreen area 15t o in fixed assets  industry industry
value /fzot. ™ I}Zflﬁ ’ m’ m e employees employees
PN PN
FRIH Zhengzhou 2 874.22 1973.97 6.48 4979.85 355 3005.19 177.07 213.51
JF#} Kaifeng 470.27 364.61 7.92 1072.42 94 619.81 83.54 74.26
#FH Luoyang 1 656.52 842.39 7.33 2 702.76 187 1 909.33 127.94 138. 14
SETR L Pingdingshan 973.71 375.28 8.64 1484.61 71 843.07 89. 65 81.25
“%[H Anyang 873.33 438.06 9.23 1 486.61 76 925.35 124.16 86.81
FSRE Hebi 354.07 90. 50 14.99 500. 52 58 350.09 32.03 24.89
Hr £ Xinxiang 880. 65 421.36 10.04 1489.41 107 1175.05 115.71 81.99
$EAE Jiaozuo 993. 84 334.62 9.71 1442.62 96 948.91 78.56 64.77
#EBH Puyang 583.25 185.60 12.40 897.34 82 612.13 75.86 75.27
#F5 Xuchang 1078.25 338.79 9.68 1588.74 80 938.39 92.49 69.87
V7] Luohe 519.72 137.07 14.93 751.70 60 448.13 54.65 37.36
=[]k Sanmenxia 709.04 240.19 16.33 1 030.45 30 760.39 32.79 38.07
P FH Nanyang 1 166.81 619.61 10.58 2 202.31 105 1476.39 185.36 168.27
T8 [ Shangqiu 622.96 368.41 5.38 1 308.37 61 885.84 155.67 121.88
{5 BH Xinyang 523.61 404.03 14.14 1257.68 73 1052.01 124.06 148.46
H oukou 3. . . . . . .
JE T Zhouk 653.80 363. 86 10.20 1407.49 56 852.87 186.69 166.71
3 )5 Zhumadian 530. 18 374.64 9.40 1244.77 55 735.45 146. 15 140.09
BEUR Jiyuan 278.11 76.89 10.05 373.36 34 233.58 13.43 15.85
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0.961.0. 976, + M F FHRCR(E SR A3 S A B4 T
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Table 3 Land input and output indicators of prefecture-level cities in Henan in 2015
7= 3845 Output indicator # AFEFR Input indicator
o o= pe ﬁ:f“ﬁM 'ﬁﬁ:‘}""ﬂ‘kf%
ok o PSR AR ggp WEE WU G
Prefecture- NN The tertiary b 1t /E{ He A T PRI Number of Number
level city .The secondary industry Per capita Url;anlLéDP Built ;;ea ‘ Inyestment sgcondaly o.f tertiary
industry output green area - 2 in fixed assets  industry industry
value //{Z7C out;}lg%alue m’ fese ke f¢7t employees employees
PPN PN
FM Zhengzhou 3487.14 3142.70 7.0 6 776.99 413 5355.32 203.26 230. 64
4} Kaifeng 636.42 579.95 10.5 1 492.06 113 1 169.55 105.45 80.45
#FH Luoyang 1677.29 1357.29 8.5 3 284.57 194 3026.48 134.99 143.23
ST Pingdingshan 879.42 590. 61 10.3 1637.17 73 1 476.93 89. 65 78.54
ZfH Anyang 938.19 648.42 10.1 1791.81 110 1 609.17 119.12 83.50
9EE Hebi 459.58 159.15 14.9 682.20 64 598.68 38.12 30. 60
Hr £ Xinxiang 992.82 701.71 10.3 1917.81 113 1885.22 144.89 94.16
$E/E Jiaozuo 1139.78 567. 60 11.0 1 844.31 114 1 653.70 88.59 63.43
W FH Puyang 725.67 372.26 13.6 1253.61 54 1137.31 85.41 63.48
#FE Xuchang 1 268.20 634.36 10.5 2 087.23 88 1 676.34 97.90 84.77
V7] Luohe 599.58 232.48 14.8 941.16 73 794.70 56.60 38.12
=[]k Sanmenxia 775.29 353.42 14.1 1 240.06 30 1339.11 21.75 55.28
74 B Nanyang 1244.14 962.55 17.2 2 675.57 149 2 575.80 190. 80 184.00
T8 It Shangqiu 735.51 587.35 6.3 1 697.64 63 1548.78 174.10 132.55
{5 BH Xinyang 723.26 601.37 14.1 1757.34 89 1792.53 126. 84 165.32
J& I Zhoukou 940.23 602.34 10.4 1989.75 66 1473.12 204. 84 181.41
I 5 JE; Zhumadian 698.90 595.11 10.5 1 691.30 71 1284.67 180. 81 155.11
B Jiyuan 327.28 131.45 12.3 480.46 44 417.33 17.90 16.05
R4 2009 A ST LM AREA DEA {E4{E
Table 4 DEA evaluation values of land use efficiency of prefecture-level cities in Henan Province in 2009
gope BT A e TR SEEFALA
o W U s g g BUEEED S WOABURC ARGy
Prefecture- The secondary The tertiary - capita g_:fgﬁ,ﬁ i ) e Number of Num}?cr Valid
level . industry | o Investment secondary of tertiary
city industry output output greenzarea Urban GDP  Built area in fixed assets industry industry values
value m
value employees employees
FBM Zhengzhou 0 0 0 0 0 0 0 0 1
Fr#t Kaifeng 0 0 0 0 0 0 0 0 1
% FH Luoyang 0 0 0 0 0 0 0 0 1
SETR L Pingdingshan 0 0 0 0 0 0 0 0 1
ZZBH Anyang 22.915 27.785 1.409 0 10.715 114.500 40.037 10. 869 0.853
F9RE Hebi 20.071 0 0 1.034 15.972 41.706 11.725 4.656 0.798
#r £ Xinxiang 70. 644 0 6.075 0 28.302 201.305 51.167 17.865 0.740
FEAF Jiaozuo 0 0 0 0 0 0 0 0 1
##FH Puyang 0 0 0 0 0 0 0 0 1
& Xuchang 0 0 0 0 0 0 0 0 1
VA7) Luohe 0 0 0 0 0 0 0 0 1
=["JIg% Sanmenxia 0 0 0 0 0 0 0 0 1
7 FH Nanyang 149.778 0 5.107 61.253 6.841 61.896 17.030 12.420 0.3884
T I Shangqiu 256.941 0 2.107 230.550 3.293 39.476 5.510 51. 145 0.943
{%BH Xinyang 0 0 0 0 0 0 0 0 1
JE 1T Zhoukou 0 0 0 0 0 0 0 0 1
I3 ) E Zhumadian 0 0 0 0 0 0 0 0 1
eI Jiyuan 0 0 0 0 0 0 0 0 1

1 FPRUE N IR 25 I A B AR ROR (BB AR R)
Note: The values in the table are the technical efficiencies when considering scale benefits ( pure technical efficiency)

2012 AR R 18 AT TR FHRCRE XIS E Dy BRI A5 A DR Hh AN, VR 50 3R B A
0.961 47 11 NI - b A= iy 1, B DEA 28,4 7 454, 1 /44 18 /> M g 17 2012 48 3 ] 5 24 4 4% JH i
AL T DEA JCRUIRAS, 43 BIUR IS B 2B B & . 104.743 km LI ML A BE 376. 229 T, 421l [ 52 W 7 4%
R R EAE P, bk £ 17 DEA {5l 0. 786,767 %¢853.017 {ZIu BRI S,

HRANAR AR 0T B A AT A 8004 i B R, RO B TR
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Table 5 DEA assessment of land use efficiency of prefecture-level cities in Henan Province in 2012

i~ " - EGT g A o
2 W b wwR bk apmx BER AR AU
Prefecture- The secondary The tertiary — Per capita A== EfH TR I 4 ! % ' lary £ terti Valid
level city industry output  industry green area  Urban GDP  Built area . nvesimen seconcary oF fernary values

value output value ) in fixed assets  industry industry

P m employees employees

F’JH Zhengzhou 0 0 0 0 0 0 0 0 1
it Kaifeng 0 0 0 0 0 0 0 0 1
% FH Luoyang 0 53.350 2.035 0 17.539 270.811 12 21.081 0.906
ST L Pingdingshan 0 0 0 0 0 0 0 0 1
“ZfH Anyang 23.000 0 1.739 0 0.702 8.545 38.705 0.802 0.991
F9RE Hebi 0 0 0 0 0 0 0 0 1
#r % Xinxiang 83.490 0 0.910 0 22.934 251.859 49.052 17.574 0.786
FEAE Jiaozuo 0 0 1.894 29.326 26.628 33.379 2.796 2.278 0.965
#BPH Puyang 25.542 8.696 0 0 23.015 87.201 17.902 29.008 0.858
& Xuchang 0 0 0 0 0 0 0 0 1
123 Luohe 0 0 0 0 0 0 0 0 1
=]l Sanmenxia 0 0 0 0 0 0 0 0 1
B FH Nanyang 0 0 0 0 0 0 0 0 1
T8 Fr. Shangqiu 64.424 0 5.823 0 4.979 72.303 39.298 9.948 0.918
{5FH Xinyang 316.521 0 0 117.786 8.946 128.919 58.254 77.531 0.877
J& 1 Zhoukou 0 0 0 0 0 0 0 0 1
I3 ) E Zhumadian 0 0 0 0 0 0 0 0 1
PR Jiyuan 0 0 0 0 0 0 0 0 1

T R VR A % ST i e ) AR R (i R )
Note: The values in the table are the technical efficiencies when considering scale benefits ( pure technical efficiency)

2015 AFT G4 18 AT B9 LA FISOR RIS B FIZE A, 2015 AR 9T g 45 18 A M 2 iy 3k ml 35 2 7 35 1) Mo
0.976 45 14 b (0 LB AT~ 28 1, B0 DEA 80, A 55.631 km® AR A A B 262. 55 J7, 4 1l [ 9 7 B
4 AL T DEA FERCIRAS, 730236 B VL B BT & Fifs - 907.696 1270, Akl 6.

FH o Bm B 2 R A, 4 il 3 A BB

Fz 6 2015 FZHh 2T+ F AR DEA £ E

Table 6 DEA assessment of land use efficiency of prefecture-level cities in Henan Province in 2015

wop o meEr AE e el S
25 e 7 T T S S - S i Al O
Prefecture- The secondary The tertiary — Per capita A= G{H A Tnvest o " ‘ur‘n )e; 0 ¢ 1[1mt"er Valid
level city industry output  industry green area  Urban GDP  Built area . & oo seconcary o tertary values
value output value . in fixed assets  industry industry
employees employees
FRI Zhengzhou 0 0 0 0 0 0 0 0 1
&} Kaifeng 0 0 0 0 0 0 0 0 1
#BH Luoyang 82.85 0 1.615 0 20.039 312.611 16.2 14.795 0.897
SET L Pingdingshan 0 0 0 0 0 0 0 0 1
4FH Anyang 78.625 0 0.871 0 11.761 172.054 39.483 8.928 0.893
9 EE Hebi 0 0 0 0 0 0 0 0 1
Hr £ Xinxiang 77.632 0 0.202 0 16.472 274.814 57.196 13.726 0.854
FEAME Jiaozuo 0 0 0 0 0 0 0 0 1
¥BEFH Puyang 0 0 0 0 0 0 0 0 1
& Xuchang 0 0 0 0 0 0 0 0 1
871 Luohe 0 0 0 0 0 0 0 0 1
=[] Sanmenxia 0 0 0 0 0 0 0 0 1
3 P Nanyang 0 0 0 0 0 0 0 0 1
% = Shangqiu 0 0 0 0 0 0 0 0 1
{5PH Xinyang 236.965 0 0 0 7.359 148.217 36.757 75.465 0.917
J& I3 Zhoukou 0 0 0 0 0 0 0 0 1
I3 ) E Zhumadian 0 0 0 0 0 0 0 0 1
U8 Jiyuan 0 0 0 0 0 0 0 0 1

T : P BUIE 2% BRI 5 B Y BORBOR (AR KRR )

Note: The values in the table are the technical efficiencies when considering scale benefits ( pure technical efficiency)
7 04 2009.2012 2015 4F{R[ R A A G T B A O SR RIDRIR, R WIHBOA H A5 e R BCR B . 2009—
HBCR A, P 10 MG — ELARFFRRCREDN 1,70 2015 AR LB A= IACRIE D | AT RO e B i, 2
SRS TS CETIUL A B R =TT R B R L BE TR A R P RCRAE B AR R o (B B M X R
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Table 7 Comparison of land use efficiency of prefecture-level cities in Henan Province in 2009, 2012 and 2015

o2
Prefecture- 2009 4 2012 4F 2015 4= }'\Ziﬁﬁjm

. rea mean
level city
FRM Zhengzhou 1 1 1 1
F#t Kaifeng 1 1 1 |
& BH Luoyang 1 0.906 0.897 0.934
SET L Pingdingshan 1 1 1 1
ZZBH Anyang 0.853 0.991 0.893 0.912
9 BE Hebi 0.798 1 1 0.933
#r £ Xinxiang 0.740 0.786 0.3854 0.790
FEAE Jiaozuo 1 0.965 1 0.990
HEFH Puyang 1 0.858 1 0.950
& Xuchang 1 1 1 1
120 Luohe 1 1 1 1
=[]l Sanmenxia 1 1 1 1
7 FH Nanyang 1 1 1 1
T8 . Shangqiu 0.884 0.918 1 0.934
{5FH Xinyang 0.943 0.877 0.917 0.912
JEI I Zhoukou 1 1 1 1
I3 4 E Zhumadian 1 1 1 1
BB Jiyuan 1 1 1 1
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Table 8 Comparison of land scale efficiency of prefecture-level cities in Henan Province in 2009, 2012 and 2015

2009 4F 2012 4F 2015 4F
4
e K bl K bl K Hbl
level city K value S'c.ale K value S'c.ale K value Sijle
efficiency efficiency efficiency

R Zhengzhou 1 - 1 - 1 -
FF 4} Kaifeng 1 - 1 - 1 -
% FH Luoyang 0.897 drs 0.959 drs 0.996 irs
SETGL Pingdingshan 1 - 1 - 0.981 irs
“Z2fH Anyang 0.967 drs 0.99 irs 0.997 irs
5 BE Hebi 0.968 drs 0.995 drs 0.982 drs
Hr £ Xinxiang 0.998 drs 0.996 irs 0.991 irs
FEA/E Jiaozuo 0.941 drs 0.98 drs 1 -
W FH Puyang 1 - 0.998 irs 0.997 drs
#FE Xuchang 0.901 drs 1 - 1 -
871 Luohe 1 - 1 - 0.987 drs
=[]k Sanmenxia 1 - 1 - 1 -
74 FH Nanyang 0.966 drs 0.929 drs 0.853 drs
T8 . Shangqiu 0.999 drs 0.993 drs 1 -
{5PH Xinyang 0.973 drs 0.974 drs 0.924 drs
J& 1 Zhoukou 1 - 1 - 1 -
1} ok Zhumadian 1 - 1 - 1 -
BEIE Jiyuan 1 _ 1 _ | ~
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Note: K value is the scale efficiency under the consideration of scale returns. ;Irs, -,
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Fig.1 Distribution of land use efficiency in all prefecture-level cities in Henan Province
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